' Health

' Information
and Quality
Authority

An tUdaras Um Fhaisnéis
aqus Cailiocht Slainte

Draft health technology assessment
of t eledermatology to support the
management of primary care
referrals

Publication date: 6 November 2025




Draft HTA of teledermatology to support the management of primary care referrals

Health Information and Quality Authority

About the Health Information and Quality Authority

The Health Information and Quality Authority (HIQA) is an independent statutory
body established to promote safety and quality in the provision of health and social
care services for the benefit of the health and welfare of the public.

Reporting to the Minister for Health and engaging with relevant government
Ministers and departments, HIQA has responsibility for the following:

1 Setting standards for health and social care services 0 Developing
person-centred standards and guidance, based on evidence and international
best practice, for health and social care services in Ireland.

1 Regulating social care services 0 The Chief Inspector of Social Services
within HIQA is responsible for registering and inspecting residential services
for ol der people and people with a disabi

1 Regulating health services 0 Regulating medical exposure to ionising
radiation.

1 Monitoring services & Monitoring the safety and quality of permanent
international protection accommaodation service centres, health services and

chil dren6és social services against the na
HIQA investigates serious concerns about the health and welfare of people
who use health servicesandchi | dr ends soci al services.

1 Health technology assessment 0 Evaluating the clinical and cost
effectiveness of health programmes, policies, medicines, medical equipment,
diagnostic and surgical techniques, health promotion and protection activities,
and providing advice to enable the best use of resources and the best
outcomes for people who use our health service.

1 Health information & Advising on the efficient and secure collection and
sharing of health information, setting standards, evaluating information
resources and publishing information on the delivery and performance of
|l rel andés health and social care services

1 National Care Experience Programme 0 Carrying out national service-
user experience surveys across a range of health and social care services,
with the Department of Health and the HSE.

Visit www.higa.ie for more information.
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Foreword

Demand for outpatient dermatology services has increased in recent years, driven

|l argely by Irelandbds ageing population, the
improvements in the treatments and technologies available for the management of

chronic skin conditions. Demand has increased faster than capacity, contributing to

long waiting lists for access to dermatology services. In light of these lengthy waiting

lists, strategies to improve access to specialist services are needed.

Teledermatology enables the use of static images or live videoconferencing
technology to support triage, diagnosis or monitoring of skin conditions without the
patient being physically present. A teledermatology-supported referral management
system could be introduced in Ireland to augment the current referral pathway in by
including static images alongside a referral letter or through live videoconferencing
after a referral letter is received. With both of these methods and with the ranking of
patients based on clinical need, there is the option to discharge patients back to
primary care if a face-to-face dermatology appointment is not considered necessary.

The aim of this HTA was to evaluate the efficiency, safety, clinical effectiveness and
economic impad of using teledermatology to support the management of patient
referrals from primary care to secondary care dermatology services. Italso assessed
the organisational, social, legal and ethical issues associated with such a decision.

Work on the HTA was undertaken by an Evaluation Team from the HTA Directorate
in HIQA. A multidisciplinary Expert Advisory Group was convened to advise the
Evaluation Team during the course of the HTA. HIQA would like to thank the
Evaluation Team, the members of the Expert Advisory Group and all who contributed
to the preparation of this report.

M_ La/

Dr Mairin Ryan

Deputy Chief Executive & Director of Health Technology Assessment

Health Information and Quality Authority
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Executive Summary

1 Background

Demand for outpatient dermatology services in Ireland has risen due to an ageing
population, increasing skin cancer rates, and advances in treatment for chronic skin
conditions. Demand exceeds capacity,resulting in long waiting lists. The HSE Model
of Care for Dermatology identifies teledermatology as a potential strategy to improve
access to care pending the outcome of further assessment. Teledermatology
involves the use of static images or live videoconferencing technology by
dermatologists to support the diagnosis, management, or monitor ing of skin
conditions without the patient being physically present. Teledermatology-supported
referral management involves a dermatologist using images, videos, or live
interactive video in addition to the clinical information provided as part of the referral
from primary care to make an initial management decision, and prioritise patients
identified to require in -person consultation or a procedure.

An aim of the HSEModel of Care for Dermatology is to increase dermatologists'
capacity to triage referrals effectively. A teledermatology-supported referral
management service has the potential to support timely and appropriate care,
improve resource efficiency, and expand access. Howe\er, its economic impact and
effects on care quality must also be evaluated.

The HSErequested HIQA to carry out a health technology assessment (HTA)
evaluating the clinical effectiveness and economic impact of teledermatology-
supported referral management for adult and paediatric patients.

2 Description of the technology

Many patients with dermatological conditions can be managed in primary care.
However, some patients require referral to specialist dermatology services due to an
inadequate treatment response, complex or rare diseases, diagnostic uncertainty, or
suspected malignancy.

Teledermatology enables the use of static images or live videoconferencing
technology to support triage, diagnosis or monitoring of skin conditions without the
patient being physically present. There are two main types of teledermatology:

A store-and-forward (asynchronous): typically involves capturing digital images
of skin conditions and transmitting them with relevant clinical information to
dermatologists for later assessment. There are different technologies used to
capture the images ranging from basic digital cameras to specialised imaging
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devices, such as dermatoscopes and devices that offer both macro and micro
magnifications.

A live interactive (synchronous): uses live videoconferencing for real-time
consultations between patients and dermatologists.

Access to specialist dermatology services iscurrently facilitated through a referral
letter sent from the general practitioner (GP to a dermatology service. In Ireland,
this can be sent electronically through Healthlink, or alternatively by p ost, fax, or
secure email (HealthMail). On receipt of the referral letter , it is sent for clinical
prioritisation, also known as clinical triage or triage. The referral will be either
accepted and assigned a Clinical Prioritisation Category (urgent, semiurgent, or
non-urgent), redirected, or rejected. Once triaged, the patient is placed on a waiting
list for a face-to-face (FTF) appointment in secondary or tertiary care dermatology
services

A teledermatology-supported referral management system could be introduced in
Ireland to augment the current referral pathway in several ways , either through
store-and-forward or live -interactive technology. With store-and-forward, images
could be provided alongside the referral letter from primary care with the images
used to triage the patient based on clinical need. With live-interactive, an initial live
interactive appointment in a location convenient for the patient could replace the
first FTF appointment offered to patients, at which point the patient would be
triaged. Both approaches as well as ranking patients based on clinical need, allow
for the option of a dermatologist to discharge patients back to primary care with
advice when a FTF appointment is not considered clinically necessary.

Internationally, teledermatology has seen significant growth over the past decade,
with 21 of 23 countries examined implementing teledermatology nationally,
regionally, or through pilot studies. The global trend f avours store-and-forward
models, supported by dedicated electronic referral management platforms.

3 Epidemiology and burden of disease

Skin conditions form a large and heterogeneous group of conditions which affect
between 30 to 70% of people globally, and approximately 54% of th e Irish
population each year. Skin cancer accounts for over one third of invasive cancers in
Ireland, with incidence rates on the rise. The age-standardised incidence rate of
melanoma increased by 33% among women and 140% among men between 2002
and 2022. The age-standardised incidence rate of non-melanoma skin cancer
(NMSC) rose by 28% among women and 32% among men between 2002 and 2021.
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It is projected that both melanoma and NMSC rates will increase in the coming
years.

In addition to skin cancer, inflammatory and infectious skin conditions contribute
toward demand for d ermatology healthcare services. Skin conditions are a common
reason for a GPvisit, although without a national registry or database, it is difficult
to quantify the tr ue burden of skin conditions in primary care. Approximately 21.3
million GP consultations occur each year in Ireland with studies estimating that
between 7.6 and 8.6% of these relate to a skin complaint. This results in potentially
1.6 to 1.8 million GP consultations each year associated with a skin condition.

Demand for outpatient dermatology services has continuously increased in recent
years. While the number of whole -time equivalent (WTE) consultant dermatologists
has steadily increased, demand has oupaced capacity. The number of referrals to
dermatology outpatient departments (OPDs) rose by 55% between 2019 (n=64,220)
and 2024 (n=99,994). Over the same period, the number of new patients seen
increased by only 21%. A proportion of suspected pigmented lesion referrals are
sent to plastic surgery and while it was not possible to quantify this number, it
suggests that demand for dermatology services is likely greater than reported here.

At the end of January 2025, 60,821 patients were waiting for a dermatology OPD
appointment; 51.7% had been on the waiting list for 0 -6 months, 26.0% for 6 -12
months, 11.2% for 12 -18 months, 7.9% for 18 -36 months, and 3.2% for over 36
months.

Lower-acuity referrals make up the majority of dermatology outpatient referrals;
however, most appointment slots are allocated to urgent cases due to necessary
clinical prioritisation. Despite this, only a small proportion of urgent cases are seen
within recommended timeframes. Delays in accessing specialist dermatology services
can worsen health outcomes including reduced survival for cancers diagnosed at

later stages and increased physical and mental burden in chronic inflammatory
conditions.

4 Clinical efficacy, effectiveness, healthcare service
utilisation, and safety

A systematic review was undertaken of the clinical efficacy, effectiveness, impact on
service utilisation, and safety of teledermatology -supported management of primary
care referrals compared with traditional direct referral to FTF dermatology .

Overall, 120 studies across 141 publications were included, of which 10 were
randomised controlled trials. To assess the certainty of evidence, GRADE was

Page 17 of 443



Draft Health Technology Assessment of teledermatology to support the management of primary care
referrals

Health Information and Quality A uthority

conducted on the key outcomes of percentage of appointments avoided, diagnostic
concordance, risk of incorrect diagnosis, and safety. Most studies evaluated store-
and-forward (SAF) teledermatology, and mainly acquired images at the primary care
appointment rather than at a specialised imaging clinic.

Concordance betweenteledermatology and usual referral pathways was assessed
using multiple measures across various clinical outcomes

A Teledermatology demonstrated moderate to high triage concordance with
usual care referral pathways.

A Percentage concordance with primary diagnosis betweenteledermatology and
FTF or histology varied by indication. For the suspected melanoma population,
it ranged between 75% and 91%. For inflammatory and or infectious
conditions, it ranged between 62% and 70%. Pooled estimates were 75%
(95% CI: 68% to 81%) in a suspected cancer (mixed) population and 78%
(95% CI: 74% to 81%) in a mixed dermatology population. For all analyses
there was significant heterogeneity across studies.

A For suspected cancer (mixed), the risk of incorrect diagnosis was higher for
teledermatology compared with FTF evaluation (risk ratio: 1.27 (95% CI: 1.15
to 1.40)). The risk ratio (RR was 1.51 in a NMSC population, and ranged
from 0.67 to 0.77 in a suspected melanoma population, and from 0.85 to 1.43
in a mixed dermatology population; although these results were not
statistically significant.

A Including differential diagnoses improved concordance estimates, suggesting
that teledermatology aligns well with FTF in clinical reasoning.

A Diagnostic concordance was positively influenced by higher image quality and
also by the confidence of the teledermatologist in their diagnosis as well as
their years of teledermatology experience.

Management recommendations made by teledermatology within a suspected
melanoma population appeared comparable to FTF evaluation. In a suspected
cancer (mixed) population, recommendations also tended to align with those made
through traditional FTF consultation. In a mixed dermatology population,
teledermatology showed high agreement for surgical and biopsy-related decisions
and moderate concordance for recommendations relating to general medical
management and diagnostic requirements. Overall, management concordance
tended to exceed diagnostic concordance, supporting the reliability of
teledermatology in guiding management decisions within a broader referral
management pathway.
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Evidence on the clinical course of disease followingteledermatology assessment
compared with usual care assessment was limited. Of the six studies assessing this
outcome, none demonstrated a significant difference between teledermatology
assessment and FTF evaluation.

Safety was reported in the context of incidental detection rates, misdiagnosis
frequencies and the clinical impact of incorrect diagnoses. Across studies, the
direction of effect was generally consistent, with no major safety iss ues unique to
teledermatology identified. Occasional diagnostic or management inaccuracies were
reported, underscoring that while teledermatology can support referral management,
it does not eliminate the inherent risk of error in clinical assessments.

Compared with routine referral to FTF dermatology consultation in both mixed
dermatology and indication-specific populations, there is evidence that
teledermatology-supported referral management reduces times to definitive
treatment, biopsy and consultations; averts the need for FTF specialist dermatology
consultation in 13 to 94% of cases; and has a lower risk of missed appointments.

GRADE certainty of evidence ranged across indication subgroups from very low to
low for percentage appointments avoided; low to moderate for percentage
concordance; very low to moderate for risk of incorrect diagnosis; and low to
moderate for safety.

While there is a large body of evidence assessing the use of teledermatology-
supported referral management, studies were heterogeneous in the type of
intervention used, how outcomes were measured, and often included relatively small
sample sizes. Despite the limitations, the direction of effect across most studies was
similar and supported the use of teledermatology. As teledermatology is now widely
implemented internationally, further large, high -quality RCTs are unlikely, and the
existing evidence base is therefore likely to represent the best available to inform
decision-making. The evidence should be considered collectively in the mntext of a
complete care pathway as individual outcomes captures reflect only one element of
the process; interpretation of outcomes in isolation may give an incomplete picture
of the overall impact of teledermatology.

5 Systematicr eview of economic evalua tions

A systematic review was undertaken to identify, synthesise, and critically appraise
the international evidence on the cost effectiveness of teledermatology for the
management of patient referrals from primary care to consultant -led dermatology
services in secondary and or tertiary care versus conventional referral pathways.
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The review included 20 studies. From these, three were full economic evaluations
(cost-effectiveness analysis, costutility analysis), while the remaining studies only
considered cost outcomes (cost-consequence analysis cost-minimisation analyses,
costing analyses). Elevenwere from Europe, six from North America, two from New
Zealand and one from Australia. With one exception, studies were limited to adult
populations.

Eighteen economic studies compared SAFteledermatology with conventional FTF
consultations. Three studies considered costeffectiveness or cost-utility, two of
which reported reduced costs associated with SAFteledermatology, and one
reported teledermatology to be cost effective. Of 15 studies that only considered
cost outcomes, 12 reported reduced costs associated with teledermatology.

Two studies compared live-interactive (LI) teledermatology with conventional FTF for
triage of referrals. One study reported reduced costs with the use of
teledermatology, while the second study reported additional costs with its use.

The included studies were considered to be of low to moderate quality largely due to
concerns regarding the adequacy of cost considerations, sensitivty analysis, and
potential conflicts of interest. The available evidence suggests that teledermatology
for managing primary care referrals is likely to be a cost-saving intervention
compared to usual care. Although there was variability in the degree of ef fect,
almost all studies on SAFteledermatology reported cost savings, mainly due to the
reduction in FTFappointments.

6 Budget impact analysis and resource implications

Demand for outpatient dermatology services is increasing, with 43,500 more
referrals in 2024 than there was capacity to see face-to-face. Assuming that referral
rates for new patient dermatology appointments rise in line with population growth
and demographic changes, referrals will grow by a predicted 1.7% each year,
reaching over 120,000 new referrals each year by 2035. The ability of the current
dermatology pathway to deal with new outpatient referrals is related to consultant
capacity. It is estimated that, on average, a consultant dermatologist within the HSE
has capacity for approximately 900 new patient appointments each year.

Budget impact and resource implication analyses were undertaken of
teledermatology to support the management of primary care referrals within a SAF
model, in which images are captured during the GP appointment and subsequently
reviewed alongside standard referral information by a consultant dermatologist. For
the main analysis, it was assumed that dermatologist capacity is expanded by an
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additional five whole-time equivalent (WTE) consultant posts each year. Secondary

analyses assumed maintainingcurrent dermatology capacity, and increasing capacity

immediately to meet new referral demand, respectively. The capacity increases were

assumed to apply for both the current care and teledermatology pathways. If

consultant capacity were to increase by an additional five WTE consultant posts each

year, the estimated 10-year incremental budget impact of a teledermatology

pat hway woul @.7midonallhmesstwow!l d comprise 09. 8 mi
care cost s, @&p5milioxin secandayl cgre eguipment costs, and a

reduced consultant workforce requirement to meet demand, reducing the overall

spend by over 07 million relativelnthm t he cur
scenario, a TD pathway would enable an additional 270,000 patients to be managed

over 10 years, compared with the current pathway. TD would begin reducing the

waiting list backlog from year nine, while it would still be increasing with the current

pathway.

The budget impact of delivering teledermatology within the capacity currently

available for dermatology, that is, 63.6 WTE consultants, would have a similar

i ncrement al budget i mpOaeats. CafacityicOnst@intsnimthid i on ov
scenario would mean that waiting lists would continue to grow rapidly. Despite this ,
teledermatology would have a positive impact on removing people off the waiting list

and the cumulative waiting list by year 10.

If consultant capacity were to increase to immediately meet new referral demand,
most of the recruitment w ould be required in year one: 45 consultant posts in the
current pathway and 37 with teledermatology, representing the current demand -
capacity gap. Reduced consultant requirements would mean that the cost of
implementing teledermatology would be completely offset by reduced salary costs
relative to the current pathway . Both pathways would see positive impacts on
waiting list numbers and numbers of patients removed from the waiting list.
However, a teledermatology pathway would reduce the number of patients needing
to be seen face-to-face and DNAs compared to the current pathway, potentially
freeing up capacity in outpatient department clinic spaces.

Results of the analyses were sensitive to changes in the proportion of patients
returned to their GP without a FTF appointment. Setting key teledermatology-
specific parameters at their lowest efficiency simultaneously, would eliminate the
positive impact on waiting lists. If a teledermatology pathway were to be introduced,
consideration should be given to what contingencies could be put in place to ensure
the service could maintain efficiencies. The main analysis assumed adding five
dermatologists per annum, which could prove challenging to achieve in practice.
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While it was assumed that demand will increase in line with an ageing and
increasing population, there may also be currently unmet demand that will only
become apparent as capacity expands. Increases in demand above what has been
estimated here would place an additional burden on the service.

7 Organisational considerations

If implemented, consideration of the type of teledermatology model used would be
important. A SAF model with images captured during the primary care consultation
that are subsequently reviewed by a consultant dermatologist, who may either
provide advice to the GP if a FTF appointment is not clinically necessary or triage the
patient for a FTF appointment, would likely be the most feasible option to integrate
teledermatology into the existing referral pathways.

Teledermatology-supported referral management would introduce additional steps in
clinic workflow; implementation would need to be carefully planned to ensure that
these changes ultimately lead to greater efficiency in the referral process. Referrals
through teledermatology would require more time from GPs to capture and attach
images to the referral and could result in more follow -up appointments when
patients are managed in primary care with advice. Introduction of teledermatology
would redistribute consultant dermatologist capacity & patients triaged via
teledermatology who are ultimately seen FTF require more consultant time
compared with current practice, while those managed in primary care following
teledermatology triage and advice would overall require less time, offering potential
for efficiency gains.

Healthlink, the national e-referral system, allows the attachment of images to
referrals and could be leveraged to support SAF teledermatology-supported referral
management. Effective implementation would depend on key organisational and IT
practices, including the universal adoption of electronic referrals via Healthlink across
all referring GPs, replacing any use of post, email, and fax referrals. Additionally, it
would require the activation of image attachment capability for Healthlink referrals
across all hospitals, along with the consistent addition of images by GPs to
appropriate dermatology referrals. Digital review, triage, and management of
referrals by consultant dermatologists would be necessary, replacing the paper-
based workflow currently used in many dermatology departments.

Appropriate equipment would be required to facilitate a SAF teledermatology-
supported referral management pathway. General practiceswould need access to
suitable imaging devices capable of producing high-quality photographs, and
consultant dermatologists would require appropriate digital infrastructure to
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efficiently review referrals and associated images. Consideration would need to be
given to the development of teledermatology guidance and training to support
standardisation and quality across the pathway.

8 Patient, social, ethics and legal considerations

Skin conditions are associated with a broad range of patient symptoms that present
a significant physical, psychological and economic burden. Access and equity of
dermatology care may improve using teledermatology for those with suspected non-
cancer skin conditions who may currently be waiting longest for dermatology
consultations, through faster and more comprehensive triage and management of
cases. Teledermatology may also improve care for those living in underserved areas
with higher burdens in terms of travel, time and costs to attend appointments in
secondary and or tertiary care dermatology centres.

For GPs or GP practices that are not digitally mature or lack access to high-quality
broadband, teledermatology could be challenging to utilise. Support may be required
to identify and mitigate barriers to use of electronic referrals and teledermatology to
ensure patients are not disadvantaged.

Clear communication with patients prior to teledermatology consultations is essential
to enable informed consent and to allow for appropriate management of patient
expectations regarding potential benefits or harms of using teledermatology, along
with explanation of data protection and privacy safeguards. Clear communication is
required regarding the patient cohorts that may require initial FTFrather than
teledermatology consultations. The autonomy of patients to optionally choose
teledermatology should be respected, but risks low uptake of the service. Benefits
from teledermatology may be reduced if suitable patient cohorts are not targeted
appropriately.

Replacing some FTF consultations with teledermatology consultations may challenge
clinician autonomy by altering responsibilities for GPs and dermatologists regarding
patient triage and management. Guidance should be developed based on current
best practices that clearly define and communicate GP and dermatologist roles and
responsibilities in a collaborative teledermatology triage and management process.

Imaging equipment such as dermatoscopes or digital dermatoscopy used as part of
a teledermatology solution are subject to and must be compliant with current EU
and Health Protection Regulatory Agency medical device regulations.

Current legislation exists to manage clinician liability in a teledermatology process.
The risk of misdiagnosis is already present in the current system of referral to FTF
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consultations. Any legal risks to GPs and dermatologists associated with potential
misdiagnosis can be mitigated through the implementation of teledermatology
processes that are governed according to best practice standards integrated into
clinical pathways.

9 Discussion

There is a significant burden on secondary and tertiary care dermatology services in
Ireland, evident from the la rge waiting lists. Unmet need will continue to increase
over time unless action is taken to increase capacity in dermatology. Without
intervention, it is predicted that there will be more than 500,000 people on
dermatology waiting listsin 10y e a r s OTeledermmegology-supported referral
management could help reduce the unmet need in Irish dermatology services by
improving efficiency. However, other actions will be needed to fully address capacity
shortages in this area, potentially including recruitment of more clinical staff, and
insourcing and outsourcing initiatives. More consultant dermatologists are required,
although recruiting suitably qualified doctors is a persistent challenge. As
teledermatology can be adopted into current referral -management systems with
relative ease, it could potentially be considered the starting point of a range of
actions to target the demand -capacity gap in dermatology services.
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Plain language summary

What did we look at?

A dermatologist is a doctor who diagnoses and treats skin conditions. We looked at
whether it would help if a GP included photos when sending a referral letter for their
patient to a dermatologist. The dermatologist would use the photos alongside the
referral letter to help decide how urgently the y need to see the patient. In some
cases, the dermatologist might not need to see the patient in person . Instead, when
it is safe to do so, they could provide advice to their GP on how to manage the
pat i eonditiéns

What challenges does dermatology care curre ntly face ?

There has been a rise in demand for hospital dermatology care in Ireland. There are

many reasons for thi s, igsatingaddriamuocrdaseethandds p
number of people getting skin cancer, and new treatments to manage skin

conditions. Skin conditions can cause alot of different symptoms and can have a

significant physical, psychological and economicimpact on patients and their carers.

In 2024, nearly 100,000 p eople were referred to hospital dermatology services in
Ireland. This number is expected to increase each year. However, there are not
enough dermatologists to see everyone, which has caused long waiting lists and
delays in getting appointments. Waiting times are long for all patients, but
appointments are mostly allocated to patients who need to be seen more urgently.
This means that patients who need a less urgent appointment may have to wait up
to three years. The HSE targetis for these patients to be seen within 26 weeks.
Delays in accessing care increases theimpact on patients and their carers.

What did we find?

We found that in the context of an overall care pathway where a dermatologist
always has the option to see a patient in person if they need to, teledermatology is a
safe and effective way to help manage referrals to dermatologists. With
teledermatology, some patients do not need to be seen in-person, or can be safely
treated by their GP with advice from a dermatologist. That means these patients will
have faster access to expert advice to help manage their condition. Using
teledermatology will mean fewer patients need to have in-person appointments. This
means that patients who the dermatologist wants to see in person will have shorter
wait times. With some simple changes, teledermatology can easily be added to the
existing electronic referral system used by GPs The estimated additional cost to the
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Health Service Executive isaround (2.7 million over 10 years. It is important to
know that teledermatology alone cannot meet the growing demand for dermatology
services. More dermatologists are also needed to reduce waiting times.
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List of abbreviations used in this report

2WW
A&G
AD
AE
Al
ANP
BAD
BCC
BIA
BIU
BSA
CBD
CEA
Cl
CHEC
CHI
CMA
CROs
CRT
CSCST
CSO
CUA
DLQI
DNA
DPIA
EAG
ED

Two-week wait pathway

Advice and Guidance

Atopic dermatitis

Adverse event

Artificial intelligence

Advanced nurse practitioner

British association dermatologists

Basal cell carcinoma

Budget impact analysis

Business Intelligence Unit

Body Surface Area

CrossBorder Directive
Costeffectiveness analysis

Confidence interval

Consensus on Health Economics Criteria
Childrendés Health Ilreland
Costminimisation analysis

Central referral offices

Clinically recommended timeframe
Certificate of Satisfactory Completion of Specialist Training
Central Statistics Office

Costutility analysis

Dermatology Life Quality Index
Did-not-attend

Data privacy impact assessmert

Expert Advisory Group

Emergency department
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EHRs

EQ VAS
EQ-5D-5L
e-RS

EU
EUnetHTA
FTF
FTF_DSC
FTF_DSC_histo
FTF_histo
FTF_post
FTF_pre
GBD
GDPR

GP
GRADE

GS-PEQ
HCCQ
HIQA
Histo
HPRA
HRQoL
HS
HSE
HTA
IPMS
ICD
ICER
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Electronic health records

EuroQol Visual Analogue Scale

5-level EuroQol5 Dimensions index

e-Referral Service

European Union

European network of health technology assessment
Faceto-face

Face-to-face evaluation with dermatoscopy
Face-to-face evaluation with dermatoscopy and histology
Face-to-face evaluation with histology

Faceto-face evaluation post-intervention
Faceto-face evaluation pre-intervention

Global Burden of Disease

General Data Protection Regulation

General practitioner

Grading of Recommendations Assessment, Development
and Evaluation

Generic Short Patient Expefences Questionnaire
Healthcare Communication Questionnaire
Health Information and Quality Authority
Histology

Health Products Regulatory Agency
Health-related quality of life

Hidradenitis suppurativa

Health Service Executive (Ireland)

Health Technology Assessment
Integrated Patient Management System
International Classification of Disease

Incremental Cost-Effectiveness Ratio
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ICGP
ICT
IGEES

ISPOR

JVBC
LI
MDR
MM
MSC
NCCP
NCRI
NHS
NICE
NIPHS
NMB
NMSC
NR
NTPF
OECD
OOP
OPD
OR
OWSA
PASI
PCSA
PCP
PCRS
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Irish College of General Practitioners
Information and com munication technology

Irish Government Economic and Evaluation Service

Infantile haemangioma

International Society for Pharmacoeconomics and
Outcomes Research

The Joint Vascular Birthmark Clinic
Live-interactive

Medical Device Regulation

Malignant melanoma

Macroscopy

National Cancer Control Programme

National Cancer Registry Ireland

National Health Service

National Institute for Health and Care Excellence (UK)
Northern Ireland Planned Healthcare Scheme
Net monetary benefit

Non-melanoma skin cancer

Not reported

National Treatment Purchase Fund
Organisation for Economic Caoperation and Development
Out-of-pocket

Outpatient department

Odds ratio

One-way sensitivity analysis

Psoriasis Area and Severity Index

Primary Care Surgical Association

Primary care provider

Primary Care Reimbursement Service
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PtGA
PHQ-9
PICOS

PRISMA

PSA
QALY
RCT
RE-AIM

RHA
RoB2
ROBINS -1

RR

SAF

SAF_DSC

SAF _DSC alone

SAF_DSC_post
SAF_DSC pre

SAF_DSC without
notes

SAF_imageclinic

SAF_imageclinic_D
SC

SAF_imageclinic_D
SC_MSC

SAF LI
SAF_MSC
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Patient Global Assessment
Patient Health Questionnaire

Population, Intervention, Comparator, Outcomes, and
Study Design

Preferred Reporting Items for Systematic Reviews and
Meta-Analyses

Probabilistic sensitivity analysis
Quality-adjusted life year
Randomised controlled trial

Reach, Effectiveness, Adoption, Implementation, and
Maintenance

Regional Health Authority
Risk-of-bias tool

The Risk of Bias in Nonrandomised Studies of
Interventions

Risk Ratio
Store-and-forward
SAF with the addition of dermatoscopic images

SAF with dermatoscopic images without standard clinical
images

SAFwith dermatoscopy post-intervention
SAF with dermatoscopy pre-intervention

SAF with dermatoscopic images without clinical notes

SAFconducted at imaging clinic

SAF conducted at imaging clinic with dermatoscopy

SAF conducted at imaging clinic with dermatoscopy and
macroscopic images

Store-and-forward with live interactive

SAFwith macroscopic images
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SAF_MSC_DSC
SAFvideo
SAF_withoutnotes
SCC

SHTG

SD

SE

SSC

TAS

TD

TTO

WLAP

WHO

WTE

WTP
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SAF with macroscopic and dermatoscopic images
SAFwith video attachment

SAF without clinical notes
Squamous cell carcinoma

Scottish Health Technologies Group
Standard deviation

Standard error

Suspected skin cancer

Treatment Abroad Scheme
Teledermatology

Time trade-off

Waiting List Action Plan

World Health Organization
Whole-time equivalent

Willingness to pay
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1 Introduction

1.1 Background to the request

Demand for outpatient dermatology services has increased in recent years, driven

|l argely by Ilrelandbds ageing populandi on, the
improvements in the treatme nts and technologies available for the management of

chronic skin conditions. The increased demand has contributed to long waiting lists

for access to dermatology services® In light of these lengthy waiting lists,

strategies to improve access to specialist services are needed.

According to the Health Service Executive (HSE)National Clinical Programme in
Dermatology Model of Care (hereafter referred to as the HSE Model of Care for
Dermatology), the use of technology initiatives, including teledermatology (TD),
could be used to improve access to care, pending the outcome of further
assessment® TD involves the use of static images or live videoconferencing
technology by dermatologists to support the diagnosis, management, or monitoring
of skin conditions without the patient being physically present. ?

TD-supported referral management involves a dermatologist using images, videos,
or live interactive video in addition to the clinical inf ormation provided as part of the
referral from primary care to:

A Make an initial management decision, which may include:
T referral to in-person consultation
I redirecting to other specialities
I direct booking for a procedure
T provision of advice for the GP on patient management in primary care
where the dermatologist deems it clinically appropriate that FTF review
is not required.
A Prioritise patients who require in-person consultation or a procedure.

An aim of the HSE Model of Care for Dermatology isto increase capacity for
dermatologists to engage in effective triage of referrals to secondary and or tertiary
care. A TD-supported referral management service has the potential to support the
delivery of timely and appropriate dermatology care and manage demand f or
specialist dermatology services® Use of TD may be associated with advantages in
terms of resource efficiency and access to healthcare. However, it is important that
the potential economic impact of such services and the impact on the quality of care
are also considered.
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The HSErequested HIQA to undertake a HTA to establish the clinical effectiveness
and economic implications of using TD to support the management of GP referrals of
adult and paediatric patients to specialist dermatology services.

1.2 Draft terms of reference

The purpose of the HTA is to provide evidence-based advice to inform a decision by
the Minister for Health and the HSE on the use of TD to support the management of
referrals from primary care to specialist dermatology services. With regard to
dermatology services in secondary care, the draft terms of reference for this HTA are
to:

A Describe the current referral pathway in Ireland including the use of
teledermatology in relation to referrals from primary care

A Describe the current and projected demand

A Review the current evidence of the safety, clinical effectiveness, impact on
waiting lists, resource use, and cost effectiveness of using teledermatology for
referrals

A Assess he budget impact of implementing teledermatology to support the
management of referrals from primary care

A Consider any potential organisational and resource implications of providing
teledermatology to support the management of referrals from primary care

A Consider any patient and social implications that providing teledermatology to
support the management of referrals from primary care may have for patients,
the general public or the healthcare system in Ireland

A Consider any ethical and or legal implications of providing teledermatology to
support the management of referrals from primary care

A Based on the evidence in this assessment, provide advice to the Minister for
Health and the HSE to support a decision on whether to provide
teledermatology to support t he management of referrals from primary care.

1.3 Overall approach

Following an initial scoping of the available evidence, the terms of reference of this
assessment were agreed between HIQA and the HSE.
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HIQA convened an Expert Advisory Group (EAQ comprising representation from
relevant stakeholders including patients, decision-makers, and clinical experts. The
role of the EAG is to inform and guide the process, provide expert advice and
information, and to provide access to data where appropriate.

The terms of reference for the EAG are to:

A contribute to the provision of high-quality and considered advice by HIQA to
the Minister for Health and HSE

A contribute fully to the work, debate and decision-making processes of the
group by providing expert guidance, as appropriate

A Dbe prepared to provide expert advice on relevant issues outside of group
meetings, as requested

A provide advice to HIQA regarding the scope of the analysis

A support the Evaluation Team led by HIQA during the assessment process by
providing expert opinion and access to pertinent data, as appropriate

A review the project plan outline and ad vise on priorities, as required

A review the draft report from the Evaluation Team and recom mend
amendments, as appropriate

A contributeto HIQAG s d e v e | o p npeoach to BITA by participatipg in an
evaluation of the process on the conclusion of the assessment.

The terms of reference of the HTA were reviewed by the EAG at its first meeting on
16 January 2025 and considered final. Draft versions of the protocol and the report
were circulated for review by the EAG at its meetings and amended, as appropriate,
before a final draft report was prepared for public consultation. At its first meeting,
the EAG reviewed two draft chapters (description of technology; clinical efficacy,
safety, and health service utilisation). Considerations regarding the remaining
domains of the HTA were discussed at the second meeting of the group. After the
public consultation, a final draft version of the report and the advice to the Minist er
for Health and HSE will be circulated for review by the EAG. The report will be
submitted to the Board of HIQA for approval. Subject to this, the completed
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assessment will be submitted to the Minister for Health and the HSE as advice, and
published on the HIQA website.
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2 Description of the technology

Key points

A Many patients with dermatological conditions can be managed at a primary
care level. However, some patients that have an inadequate response to
treatments, have complex disease, diagnostic uncertainty, rare conditions, or
suspected malignancy, require onward referral to specialist dermatology
services.

A Access to specialist dermatology services is facilitated through a referral letter
sent from the GP to a dermatology service. In Ireland, t his can be sent
electronically through the Healthlink messaging platform, although post, fax, or
secure email (HealthMail) are also used as alternatives.

A Once the dermatology service receivesthe referral letter, itis sent for clinical
prioritisation, also known as triage or clinical triage. The referral will be either
accepted and assigned a Clinical Prioritisation Category, redirected, or rejected.
The Clinical Prioritisation Category is the level of urgency that a clinician
assigns to a referral. These categories are urgent, semi-urgent, or non -urgent.
Once triaged, the patient is placed on a waiting list for a face -to-face (FTF)
appointment in secondary or tertiary care dermatology services.

A Teledermatology (TD) enables the use of static images or live
videoconferencing technology to support triage, diagnosis or monitoring of skin
conditions without the patient being physically present. There are two main
types of TD:

i store-and-forward (asynchronous) typically involves capturing digital
images of skin conditions and transmitting them with relevant clinical
information to dermatologists for later assessment. There are different
technologies used to capture the images ranging from basic digital
cameras to specialised imaging devices such as dermatoscopes and
devices that offer both macro and micro magnificati ons.

i live interactive (synchronous) uses live videoconferencing for reaktime
consultations between patients and dermatologists, allowing interactive
discussions, immediate feedback, and dynamic assessment ofskin
conditions.

A A TD-supported referral management system could be introduced in Ireland to
augment the current referral pathway in several ways:
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I Store-and-forward: images could be provided alongside the referral
letter from primary care . These images could be used to triage the
patient based on clinical need.

Live-interactive: an initial live interactive appointment in a location
convenient for the patient could replace the first FTF appointment
offered to patients, at which point the patient would be tr iaged.

I With both of these methods and with the ranking of patients based on
clinical need, there is the option to discharge patients back to primary
care if a FTF dermatology appointment is not considered necessary.
Referrals that are discharged back to primary care will likely be
accompanied by advice.

A The international use of TD has seen significant growth over the past decade.
TD is widely utilised across the countries described in this chapter to improve
access to dermatological care and reduce waiting times. Of the 23 countries
examined, 21 countries have implemented TD nationally, regionally or have
conducted feasibility and pilot studies. Internationally, TD has been shifting
away from live-interactive methods in favour of store -and-forward models.
Dedicated TD management platforms provide an electronic system for the
management of referrals and are widely used internationally.

2.1 Introduction

According to the Health Service Executive(HSE) Model of Care for Dermatology for
Ireland, technology initiati ves, including teledermatology (TD), could be used to
improve access to care, pending the outcome of further assessment.®) TD involves
the use of static images or live videoconferencing technology by dermatologists to
support triage, diagnosis or monitoring skin conditions without the patient being
physically present.?) Use of TD may be associated with advantages in terms of
resource efficiency and access to healthcare. However, it is important that the
potential impact of such services on the quality of care is considered.

This chapter provides an overview of the current options for accessing publicly-
funded specialist dermatology services in Ireland. Additionally, it explores the use of
TD servicesinternationally for the management of primary care referrals.
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2.2 Current management of referrals from primary care

The management of dermatological conditions in primary care involves a multi-
faceted approach that includes assessment, diagnosis, medical management, and
patient education. Figure 2.1 provides a visual for the dermatology pathway in
Ireland. General practitioners (GPs) play a critical role in managing the majority of
dermatology cases, supported by evidence-based clinical pathways and referral
criteria to ensure appropriate care and resource allocationY The detailed process of
managing routine dermatological conditions and referrals in primary care, as outlined
in the HSE Model of Care for Dermatology includes several key steps. Initially, GPs
assess patients presenting with dermatological conditions using clinical guidelines
and diagnostic tools. Based on the diagnosis, GPs initiate appropriate treatments,
which may include topical or systemic medications, lifestyle advice, and patient
education. Many patients with dermatological conditions, such as acne, psoriasis and
eczema can be managed at a primary care level. However, some patients that have
an inadequate response to treatments, have complex disease, rare conditions,
suspected malignancy, or in cases of diagnostic uncertainty, require onward referral
to specialist dermatology services and regular follow-ups to monitor and adjust
treatments. Clear referral criteria are established by the HSE in conjunction with the
National Cancer Control Programme (NCCP) for the management of melanoma®
The most common conditions in dermatology outpatient care are melanoma, basal
cell carcinoma, squamous cel carcinoma, psoriasis, acnhe, eczema (dermatitis),
hidradenitis suppurativa, vascular lesions, rosacea, and skin infections®
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Figure 2.1 Dermatolog y Pathway in Ireland
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2.2.1 Referrals

Patients presenting to primary care with suspected non-melanoma skin cancer or
who have non-malignant conditions and poor response to appropriate tre atments or
severe disease may be referred to one of 14 dermatology departments (hub), three
of which are dedicated paediatric hospitals or 16 peripheral clinics (spoke) (Figure
2.2).4 Alongside the adult dermatology pathway, the paediatric model of care
emphasises the unique needs of children® Similar to adults, paediatric dermatology
often involves multidisciplinary teams, family -centred care, and specialised facilities.
Children with complex or rare skin conditions are referred to specialised paediatric
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dermatology services, ensuring their care is tailored to developmental needs and

psychological support. In addition to the paediatric dermatology services delivered

by the Childrenbés Hospital Group across the
paediatric patients are also seenregionally in Galway, Drogheda (Our Lady of

Lourdes), Cork (South Infirmary Victoria University Hospital), Limerick and Waterford

with very small numbers in other centres.()

Figure 2.2 Locations of Dermatology Services in Ireland
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The introduction of electronic referral systems has simplified the referral process,
allowing GPs to submit referrals more efficiently and securely.() While these systems
have improved communication between primary and secondary care and facilitated
the triaging of referrals by experienced dermatology clinicians, they have not
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necessarily resulted in significant reductions in wait times or fully addressed existing
challenges in the system. After the specialist consultation, feedback is provided to
the GP to ensure continuity of care, including treatment plans, recommendations for
further management, and instruc tions for follow -up. GPs continue to play a role in
monitoring and supporting the patient's ongoing care.

Healthlink is a platform used by many GPs for electronic referrals in Ireland,
although some GPsstill rely on post, fax, or secure email (HealthMail) as
alternatives. Healthlink provides a web-based messaging service which allows the
secure transmission of clinical patient information between hospitals and medical
practitioners. Healthlink is funded by the HSE and all services are free of charge to
GPs.0

2.2.2 Triage

An aim of the HSEModel of Care for Dermatology is that there will be an increased
capacity for dermatologists to engage in effective triage of referrals to secondary
and or tertiary care. The outpatient waiting list management protocol provides
guidance to ensure that there is a consistent and standardised approach to the
triage, active management, and scheduling of patients on outpatient waiting lists
within each public hospital and across hospital groups.® When a new outpatient
referral is received by a hospital, it is sent for clinical prioritisation, also known as
clinical triage or triage. When a clinician assesses a new referral they decide if the
referral will be either accepted and assigned a Clinical Prioritisation Category,
redirected, or rejected. A referral letter is expected to be reviewed within five
working days from the date the referral letter was received. The Clinical Prioritisation
Category is the level of urgency that a clinician assigns to a referral. These
categories are urgent, semi-urgent or non-urgent. Each category of clinical
prioritisation is accompanied by a clinically recommended timeframe, a description of
the categories and timeframes is given in Table 2.1. The clinically recommended
timeframe to consultation is based on minimising risk and or achieving best clinical
outcomes.
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Table 2.1 Referral Clinical Prioritisation Ca tegory Definitions  and Clinically
Recommended Time -Frames

Clinical Clinical characteristics/outcomes of Clinically recommended
Prioritisation conditions within category timeframe (CRT)
Category
Urgent A Risk of permanent (O 28 days
system if treatment is delayed beyond
CRT

A Major functional i
A Suspected mal digpasa r

A Rapidly progr ¢osesd r
period of days or weeks) in established
conditions

Semiurgent A Risk of damage to O 13 weeks
treatment is delayed beyond CRT

A Moderate functionse
progressive loss of function over a period
of months or years

A Benign neoplastic
A Significant restri

AActivity - inability to work/support self
and or dependants

[ab}

Non-Urgent A Mini mal ri sk owystedegO 26 weeks
if treatment is delayed beyond 13 weeks

A Moderate functione
A Si g nresfrictionafrsocial activity

A Ma n a gissoes im established
conditions

A Reassessment of st
conditions that meet the criteria for
review

Excluded A Conditions thaent he
physical well-being, such as work
assessments, cosmetic surgery
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Clinical Clinical characteristics/outcomes of Clinically recommended
Prioritisation conditions within category timeframe (CRT)

Category

A Sacuie or minor
conditions/complaints that will be safely
diagnosed and/or managed in primary
care

A Specialties candecide on specific
conditions/complaints, based on literature
and or international best practice, taking
account of Irish health s y st e md s

Source: Outpatient (OP) Waiting List Management Protocol 2022.¢)

2.2.3 Melanoma

Melanoma, a severe form of skin cancer, requires early detection and management
to improve patient ou tcomes. The pathway for managing melanoma referrals is
distinct and well-defined due to the severity and urgency of the condition. The HSE
in conjunction with the NCCP offer a referral guideline for GPs suspecting melanoma,
the National Melanoma GP Referrd Guidelines® If the lesion appears suspicious for
melanoma, the GP proceeds with an urgent referral using the NCCP National
Pigmented Lesion GP ReferraForm.() The referral form includes details about the
lesion, its characteristics, and any other relevant patient information.

The completed referral form is sent to a consultant dermatologist or consultant

plastic surgeon at one of 14 National Pigmented Lesion Clinics located across the

country.® These rapid access clinics are designed to prioritise and expedite the

evaluation of patients with pot entially serious conditions. This pathway is overseen

by the NCCP Rapid access clinics are held on a weekly or fortnightly basis and many

of these clinics function as O0see and treatéd
presentation.

2.2.4 Skin cancer

Non-melanoma skin cancer (NMSC) account for 9% of total skin cancer rates in
Ireland.® Basal cell carcinoma (BCC) and squamous cell carcinoma (SCC) were
almost exclusively the main subtypes. GPs play a crucial role in the first line
management and the early detection of these cancers. During initial consultations,
GPs assess suspicius skin lesions. For lesions suspected to be NMSC, GPs typically
refer patients to dermatology services, following a less urgent but still structured
pathway compared to melanoma. Referrals are usually made to dermatologists or
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plastic surgeons, particularly in cases where the lesion is in a cosmetically sensitive
area or if the patient is at higher risk, such as those with immunosuppression.
Additionally, in areas with limited access to consultant-led dermatology, such as in
the North West Region of the country, referrals may also be directed to a plastic
surgeon. The HSE Model of Care for Dermatologyoutlines that non-urgent cases can
be managed with routine referrals. These referrals are increasingly managed

through electronic systems, which streamline the process, enhance communication
between primary, secondary, and tertiary care, and facilitate appropriate triage.
Unlike melanoma, which requires a broad and aggressive treatment approach, NMSC
is often managed with localised treatments such as surgical excision, cryotherapy, or
topical therapies. Multidisciplinary involvement is less common unless the NMSC is
advanced or located in a challenging area.

In July 2024, the NCCP launched a skin cancer pilot with the Mater Misericordiae
University Hospital which allows GPs to refer patients with suspected high risk SCC
through Healthlink using a new option on the existing pigmented lesion referral form
for suspected melanoma.®> The pilot aims to establish if the newly developed GP
guideline will help GPs identify patients with symptoms suspicious of high risk SCC
requiring referral to secondary and or tertiary care, using an electronic referral
form.(0)

2.2.5 Others

In Ireland, dermatologists treat a wide range of skin conditions. Common conditions
include acne, eczema, psoriasis, rosacea, alopecia, skin cancer and dermatitis. A full
list including a description of the mentioned conditions is available on the Irish Skin
Foundation website.!1) Some systemic treatments, which are recommended when a
patient has failed earlier lines of treatment, are only avai lable through specialist
dermatology services 12

The HSE has introduced an exclusion letter for benign lesions that will not be treated
or seen in secondary or tertiary care.® GPs can manage many cases effectively
within primary care, reserving referrals for cases requiring specialist input or when
treatments fail to resolve the issue. The goal is to manage these conditions
efficiently in primary care to reduce the burden on secondary and tertiary care
services, allowing dermatologists to focus on more complex or urgent cases. These
conditions include viral warts, skin tags, keratoses, dermatofibromas, spider naevi,
epidermal cysts, sebaceous cysts, lipomas, tattoos, xanthelasma, melasma, and
physiological male balding.®
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2.2.6 Alternative pathways to treatment

There is an ongoing strain on dermatology services across the country. This is
evidenced by data from the National Treatment Purchase Fund (NTPF)which
showed that as of June 2025 there were over 56,000 adults waiting for a
dermatology appointment, with wait times exceeding six months for 47% of those
on the list, and with 1 1% waiting for 18 months or longer. 3 There is also pressure
on paediatric dermatology services. As of June 2025 there were over 10,783 children
waiting for a dermatology appointment in Ireland, with  57% waiting longer than six
months for an appointment and 16% waiting 18 months or longer. (13)

To address ongoing challenges with long waiting lists, waiting list action plans have

been funded and implemented annually since 2022. These plans allocate funding to

the HSE and NTPF toreduce waitt i mes f or public patients. Fo
has been designated for the HSEubliapatdentsi230 mi |
waiting over three months for treatments on
and contacted for care through a combination of insourcing (funding temporary

additional capacity within the public system) and outsourcing (utilising capacity in

the private system) initiatives. 19 Skin lesion surgery is currently among the eligible

treatments.

Patients may also access treatment outside of Ireland through HSE-funded schemes.
The Cross Border Directive and the Northern Ireland Planned Healthcare Scheme
allow patients to receive healthcare in EU countries and Northern Ireland. A referral
letter from a GP or consultant is required, and patients must pay for their treatment
themselves before applying for reimbursement from the HSE, subject to meeting the
s ¢ h e me 6 s E)rReimbrinseémant is capped & the lower of two amounts: the
cost of healthcare received abroad or the eqg
healthcare system. The HSE are also responsible for the administration of the
Treatment Abroad Scheme which allows patients to seek treatment outside the
country if a particular treatment is not available in Ireland, or if it is not available in a
reasonable timeframe.(*8 19 Patients must be referred by a consultant in order to
qualify for treatment under this scheme and prior approval is required.

2.3 Teledermatology

Telemedicine is a healthcare practice using interactive audio, visual and data
communications. TD, a term used to describe the aspects of dermatological care
delivered through information and communication technology, is a subset of
telemedicine.% 21 TD involves the transmission of images and clinical information
from patients to dermatologists for assessment and consultation.?® TD provides an
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alternative means for primary care clinicians to access expert opinion compared with
standard referral processes from primary to specialist care.?% 23) TD may be used as
a triage tool to assess the need for onward referral an d care, or as an alternative to
a face-to-face (FTF) consultation. The most appropriate model of care will depend
on the aims and needs of the service.

There are two main types of TD: store -and-forward (asynchronous) and live
interactive (synchronous).? Store-and-forward (SAF)involves capturing digital
images, or in some cases videos, of skin conditions and transmitting them with
relevant clinical information to dermatologists for later assessment. 24 25 There are
different technologies used to capture the images, ranging from basic digital
cameras to specialised imaging devices that offer both macro and micro
magnifications. Other methods include dermatoscopes, 3D imaging and artificial
intelligence-assisted imaging.(?®) There is variability regarding the number of images
required for adequate diagnostic accuracy. Some studies recommend capturing at
least three images, for example two from a distance and one close-up, to ensure the
best diagnostic result.(6-2% The images can be digital photographic images, or can
be magnified dermoscopic images taken using a dermatoscope, with the latter
referred to as teledermoscopy.?® A dermatoscope is a device that contains an
integral light source and typically a 10x magnification lens and is used to examine
skin structure and patterns at a microscopic level.9 A dermatoscope acts to
magnify a lesion and reduce the interference of light reflection fromthes ki n 6 s
surface, to allow pigmented and vascular structures in the deep epidermis and
superficial dermis to be visualised.®?) There are three main types: a dermatoscope
connected to a camera, a dermatoscope connected to a viewing device, or a hand -
held dermatoscope.(®? Images may be captured by GPs, patients, or, in some
systems, by patients attending imaging centres. Once the image is captured, there is
variability across the literature in how these images are transmitted to secondary
and or tertiary care. Some primary care centres use telehealth apps while others
upload images to e-referral systems. One of the benefits of SAFTD is increased
efficiency, as it allows dermatologists to manage their workload flexibly, potentially
reducing backlogs and consultation wait times.(®® As SAF removes the need for a
dermatologist and patient to interact simultaneously, it can reduce travel and
volumes of people moving through hospitals.® It can also improve accessibility to
specialist care for patients in remote or underserved areas.®**) However, challenges
include image quality, where diagnostic accuracy depends on the clarity and quality
of the images, and delayed interaction, which might limit immediate feedback or
follow-up questions from patients. 2> 35 Furthermore, SAF dermatology is dependent
on the information provided in the GP referral. If key information is missing, it will
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impact on triaging and may require follow -up, reducing the benefits of quicker
diagnosis.

In contrast, the live -interactive model of TD uses live videoconferencing for real-time
consultations between patients and dermatologists, allowing interactive discussions,
immediate feedback, and dynamic assessment of skin conditions? 2% Virtual
dermatology outpatient appointments are cur rently delivered using live interactive
(LI) TD in Ireland. @ Benefits include interactive diagnoses, allowing thorough
examination, including patient history and visual assessment 3¢, and immediate
care, providing instant advice and reassurance, potentially reducing patient anxiety
and improving satisfaction.®* Challenges include technical requirements and image
resolution, as a reliable internet connection and appropriate technology are essential
for smooth operations. ®") Additionally, LI TD requires synchronised availability of
both parties, which might limit flexibility compared to the store-and-forward
method.? The clinician and patient are separated by space, but not by time. 24
Moreover, variability exists in the level of training and resou rces provided to
healthcare professionals using TD. The NHS for instance, stresses the need to
maintain continuous training across professional groups and care settings to ensure
high-quality and consistent care. (38

TD-supported referral management involves a dermatologist using images, videos,
or live interactive video in addition to the clinical information provided as part of the
referral from primary care to:

A Make an initial management decision, which may include:
T referral to in-person consultation
I redirecting to other specialities
T direct booking for a procedure
I provision of advice for the GP on patient management in primary care
where the dermatologist deems it clinically appropriate that FTF review
is not required.
A Prioritise patients identified to require in -person consultation or a procedure.

In the context of this HTA, advice within a TD -supported referral management
system is provided as part of the current referral pathway and service i the aim is to
facilitate timely access to dermatology review and is not a separate service for GPs
to request advice for patients that they would not otherwise refer for FTF
consulation.

Figure 2.3 shows how a TD-supported pathway could be incorporated into the
primary care referral system for standard dermatological referrals in Ireland. Urgent
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referrals for suspected melanoma would continue to follow the current pathway as
shown in Figure 2.1.

Figure 2.3 Teledermatology -supported triage pathway
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Key: GPi General Practitioner; NCCP' National Cancer Control Programme LI T Live Interactive;
SAFi Store and Forward.

Note: This diagram assumes that referrals to both national pigmented lesion clinics and general
dermatology services would come through the same pathway. This design issue would need
consideration before the implementation of a TD-supported referral management service.

2.4 Use of teledermatology in Ireland

TD is increasingly becoming a potentially valuable tool in Ireland's healthcare
system, which may offer a solution to the challenges of access to dermatological
care, especially in rural and underserved areas. In 2023, the HSE published a
telehealth roadmap for 2024-2027.G° The roadmap outlines six key principles to
guide the seamless integration of telehealth into business-as-usual within the
healthcare service. While TD is not explicitly mentioned in this work, the roadmap in
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indicative of the HSEOGs plans to integrate t
provides an alternative means for primary care clinicians to access expert opinion
compared with standard referral processes from primary to specialist care.?%: 23 TD
has not traditionally been used by specialist dermatology services in public hospitals
in Ireland. However, during the COVID-19 pandemic, scheduled virtual live-
interactive outpatient appointments for both initial and follow -up visits were held via
HSEapproved platforms to maintain access to care, where possible, in line with HSE
procedures.t 49 A study conducted in Cork demonstrated positive results in a pilot
on the use of electronic photo triage for infantile haemangiomas. @ The project
included GPs using a dedicated HSE email address to send anoymous photographs
of infantile haemangiomas for dermatologist review within 5 working days. There
was a rapid adoption to the methods by Irish GPs, especially in Western and
Southern seaboards. These areas are considered geographically disadvantaged in
terms of access to paediatric dermatology services. Additionally, Roscommon
University Hospital's plastic surgery department launched a photo triage service for
suspected skin cancer referrals in the summer of 2023. The service processes
approximately 600 referrals per month from a large catchment area. Together, a
triage nurse and the consultant assess referrals based on images and clinical
information submitted by GPs. Suspected cancer cases are prioritised for an
appointment with the surgeon, with high -risk patients seen within two days and
treatment received at the same appointment. In the first 12 months, 25% of

referrals were successfully managed by GPs without a FTF appointment(*D)

Private TD services, through imaging clinics, are also operating in the Irish
healthcare system, with the HSE and NTPF availing of the services for outsourced
dermatology capacity.

2.5 Use of teledermatology for referrals from primary care
internationally

A targeted grey literature search of government-funded health organisations and
websites of governmental departments of countries was conducted to provide an
overview of current international practice regarding the use of TD for triage of
primary care referrals. The countries included are: England, Scotland, Wales,
Northern Ireland, Spain, Portugal, France, Netherlands, Germany, Belgium,
Luxembourg, Austria, Switzerland, Italy, Norway, Sweden, Denmark, Finland,
Iceland, Estonia, Canada, Australia and New Zealand. The information presented is
current up to July 2025. An overview of the international countries utilising TD is
presented in Table 2.2. Luxembourg and Iceland are the only countries for which no
information was available on their utilisation of TD. National TD services are
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available in 10 countries: England, Scotland, Northern Ireland, Netherlands, France,
Portugal, Estonia, Norway, Sweden and Australia. Well established regional
programmes are in place in six countries: Wales, Spain, Denmark, Italy, New
Zealand and Canada. Feasibility orpilot programmes have been carried out in five
countries: Germany, Finland, Belgium Austria, Switzerland.
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Table 2.2 Table of international dermatology overview

Country

TD for
referrals
from
primary

care to
secondary
care

Live
interactive
(LI) or
Store and
Forward
(SAF)

Who takes the
image and
where?

Who carries
outthe TD
triage?

National/
Regional

Conditions

Separate suspected
cancer or melanoma
pathway?

TD management
platform?

Australia®> | V Both GPs capture images | Dermatologists | National Various No Yes
49) using smartphones, with dermatological
digital cameras or regional conditions,
dermatoscopes variations including NMSC
and melanoma
Austria®? Emerging- SAF GPscapture images | Dermatologists | Regional Various No Not reported
pilot and using smartphones pilot and dermatological
feasibility or dermatoscopes feasibility conditions
studies studies including NMSC
and melanoma
Belgium®%: Emerging- SAF GPs capture images | Dermatologists | Regional Various No Yes
52) pilot using smartphones pilot dermatological
studies or digital cameras studies conditions
Canadd®* \ Both GPscapture images | Dermatologists | Regional Various No Yes
57 using smartphone dermatological
or digital camera conditions,
including NMSC
and melanoma
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cancer or melanoma
pathway?
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TD management
platform?

Denmark®® | V Both GPs capture images | Dermatologists | Regional Various No, but in-person Yes
€0) using dermatological clinics are prioritised
dermatoscopes. conditions, for patients needing
The Faroe Islands including NMSC physical intervention,
also offer live and melanoma for example,
interactive dermatosurgery, or
consultations more complex
diagnosis and
treatment
England®® | V Both GPs capture images | Dermatologists | National Various Urgent suspected Yes
using smartphones, with dermatological cancer pathway 1
digital camera or GPs with regional conditions (previously known as
dermatoscopes. In | extended roles | \ariations | including two week wait
some regions, GPs with a suspected skin referral)
patients can o cancers
) special interest
capture the image
and the submisson | private
is integrated with outsourced
their GP referral providers
Estonia®V \ SAF GPs capture images | Dermatologists | National Various No Yes

using smartphones,

dermatological
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conditions,
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Separate suspected
cancer or melanoma
pathway?

TD management
platform?

Finland®? Emerging- | Both GPs capture images | Dermatologists | Regional Various No Not reported
feasibility using digital feasibility dermatological
study camera and study conditions
dermatoscopes
along with live-
interactive
consultations
France®®) \ Both GPs capture images | Dermatologists | National Various No Yes
using smartphones, dermatological
digital camera or Dermatology conditions

dermatoscopes

Nurses
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TD management
platform?

Germany® | Emergingi | SAF GPs capture images | Dermatologists | Regional Various No Yes
65) pilot using digital pilot dermatological
studies camera or programme | conditions
dermatoscopes. S
Patients can submit
smartphone images
directly to
dermatologists
Iceland X
Italy (66-69) \ Both GPs capture images | Dermatologists | Regional Various No Not reported
dermatological
conditions
Luxembour | X
g
Netherlands | V SAF GPs capture images | GPs can National Various No Yes
(35) using camera, initially triage dermatological
smartphone and conditions

dermatoscope
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(LI) or
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Forward
(SAF)

Who takes the
image and
where?

attachment.
Patients can also
capture the image
and the submission
is integrated with
their GP referral

Who carries
outthe TD
triage?

directly with
patient

GPs can
forward
referrals for
triage by
Dermatologists

National/
Regional

Conditions

Health Information and Quality A uthority

Separate suspected
cancer or melanoma
pathway?

TD management
platform?

New

Zealand’®
71)

SAF

GPs using digital
cameras for
Suspected Skin
Cancer (SSC)
referrals. Nurses or
trained nurses
(melanographers)
capture images
using
dermatoscopes
where patient is
referred to a Virtual
Lesion Clinic

Dermatologists

Regional

Various
dermatological
conditions,
including NMSC
and melanoma

Suspected skin cancer
pathway introduced in
Waikato in 2017

No
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(SAF)

Who takes the
image and
where?

medical imaging
clinic

Who carries
outthe TD
triage?

National/
Regional

Health Information and Quality A uthority

Conditions

Separate suspected
cancer or melanoma

pathway?

TD management
platform?

Northern \ SAF GPs capture images | Dermatologists | National Various Red Flag referral Yes
Ireland (™ using dermatological (melanoma)
dermatoscopes conditions
including skin Red Flag referral
cancer screening | (Squamous cell
carcinomas)
Norway(3 \ Both GPs capture images | Dermatologists | National Various No Not reported
&) using dermatological
dermatoscopes conditions
including NMSC
and melanoma
Portugal™ | V SAF GPs capture Dermatologists | National Various No Not reported
images. dermatological
conditions,

including NMSC
and melanoma
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Who takes the
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where?

Who carries
outthe TD
triage?

National/
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Conditions

Health Information and Quality A uthority

Separate suspected
cancer or melanoma

TD management

pathway?

platform?

Scotland™ | V SAF GPs capture Dermatologists | Regional Various Suspected Cancer Yes
I images. In some with dermatological Referral Guidelines
regions, patients national conditions, skin
can capture the service roll- | lesions
image out started
November
2024
Spain® 7 |V Both GPs capture images | Dermatologists | Regional Various No Yes
using smartphones, dermatological
digital camera or conditions, skin
dermatoscopes cancer
Sweder® |V SAF GPs capture images | Dermatologists | National Various No Yes
using smartphones dermatological
and dermatoscope conditions
attachments including NMSC
and melanoma
Switzerland' | Emerging- | SAF GPs capture images | Dermatologists | Regional Various No Noi data managed
81 pilot and using digital feasibility dermatological as part of study
camera study conditions,
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Country TD for Live Who takes the Who carries National/ Conditions Separate suspected TD management
referrals interactive image and outthe TD Regional cancer or melanoma platform?
from (LI) or where? triage? pathway?
primary Store and
care to Forward
secondary @ (SAF)
care
feasibility including NMSC
studies and melanoma

Waleg®8) |V SAF GPs capture images | Dermatologists | Regional Various Suspected Cancer Yes

or patient is dermatological Pathway
referred to a conditions

designated medical

illustration

department

Key: GPi general practitioner; SAF 1 store and forward; LI T live interactive; NMSCi Non-Melanoma Skin Cancer

Definitive list of conditions included or excluded not reported by most countries. Column notes suspected skin cancers or melanoma where it has been
specifically mentioned for that country .
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In 2009, the World Health Organization (WHO) conducted a global survey on
eHealth, which found that 38% of 114 responding countries had implemented TD
services in the form of pilots, informal or established models. ®8 In the 2015 follow
up survey, this figure increased to 46% of 125 countries. ®9 According to published
data, TD is more widespread in Europe and North America. Countries such as the
UK, the Netherlands, and Spain which have among the lowest number of
dermatologists per million inhabitants and whose dermatologists are mostly based in
the public sector rather than in private practice, have extensive experience of TD
and have developed significant mature digital health services.(’8 °0.91)

2.5.1 The United Kingdom

The UK National Health Service (NHS) has utilised TD for the past two decades.®?
In the UK, national surveys indicate an upward trend in participation in TD by
dermatologists from 17% in 2006 to 48% in 2016. Additionally, the proportion of
dermatologists with any experience in TD increased significantly, rising from 27% to
82% during the same period. (%3)

In England, the NHS devdoped a National Teledermatology Roadmap published in
2023, that supports the implementation of safe and effective TD triage pathways
and processes. This roadmap supports systems to accelerate the roll out of TD to
help manage demand and reduce unnecessay outpatient attendances. 8 Several
TD-based innovations have been introduced, including TD triage for both urgent
suspected cancer pathway referrals (previously known as two week wait pathway)
and general referrals. An e-Referral Service (eRS) that also supports a rapid Advice
and Guidance (A&G) service has been implemented.®Y GPs can utilise the A&G
service to seek specialist advice and guidance regarding patient management before,
or instead of, making a full referral. The A&G service is integrated as part of the e-
RS service and the decision to upgrade a case to a full referral is still available to the
GP based onany initial A&G received.®® GPs can capture images using a
smartphone, digital camera or dermatoscope, with regional variations in availability.
GPs can share clinical data and images, and theseA&G requests can be converted to
routine, urgent, or rapid skin cancer referral or appointments by the dermatology
team.©®) By facilitating access to specialist opinions, e RS assists GPs in managing
patients within the community, thereby reducing unnecessary referrals. ©”) Since
2018, the NHS have advocated the use of the pre-referral specialist advice, such as
the NHS e RS A&G,as the main referral pathway for access to specialist
dermatology services, with the exception of the two -week wait suspected skin
cancer pathway.®® The two-week wait pathway for skin cancer (now called urgent
suspected cancer pathway) refers to a streamlined process designed to ensure
timely assessment and diagnosis for individuals with suspected skin cancer. When a
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GP suspects a patient may have skin cancer based on their symptoms @
examination, they can refer them to a specialist for further assessment within two
weeks.%9

There are some regional variations of TD services in England; for example,
dermatology services in the South East of England have adopted a patient-centred
mobile TD application to manage referrals and provide advice and guidance to GPs
and their patients. The app enables patients to take and upload images of their skin
condition along with pertinent information. This submission is integrated with their
GP referral and medical summaryinto the dermatologist's electronic record system.
The dermatologist evaluates the case, providing a diagnosis and treatment plan to
both the patient and their GP. (190

The Scottish digital dermatology appointment service was originally implemented
across three Scottish health boards as a pilot project to support dermatology
services during COVID. It operated a SAFvirtual dermatology clinic, in which
patients can upload images of their skin condition, along with answers to specific
questions, after being referred to dermatology by their GP .("6. 7)) All health boards in
Scotland were scheduled to adopt a new digital dermatology pathway by March
2025 for patients who are referred from primary care to dermatology secondary care
services D) Through an app, consultants can review images taken by GPs with their
phone and triage patients with three possible outcomes: refer patientto a FT F
appointment, refer to the most suitable service, or discharge from dermatology
service with advice on condition management.(102-104)

NHS Wales isplanning to implement teledermoscopy services inhealth boards
across Wales. Under this initiative, patients who are referred to secondary care
participate in a clinical photography appointment, during which high -quality
dermoscopic images are captured. These images are then remotely reviewed bya
consultant dermatologists, enabling appropriate signposting for each patient. ®2 TD
pilots and established services have been operational in Wales for the past decade,
albeit with regional differences.®4-86) The University Hospital of Wales now requires
all GP referrals to be in the form of TD. ®") Referrals are reviewed by a dermatologist
within two to three days and may be accepted for a consultation or returned with a
diagnosis and treatment advice.®”) The TD service offered by the Aneurin Bevan
University Health Board involves the capture of diagnostic images of skin lesions/skin
complaints via GP referrals at designated medical illustration departments. (€

In Northern Ireland, the Dermatology Photo Triage Pathway was launchedin
2018B1 72 and 96% of GP practices signed up to provide this service by 2023.(19%)
Digital images are taken in the GP practice and sent directly to a dermatologist in a
hospital, who then decides if the patient needs further assessment. The GP captures
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the images with a dermatoscope attached to a smartphone preloaded with an app
and the images are sent via the app to the dermatologist. If the skin complaint is
suspected of being cancerous or requires other urgent treatment, the patient will be
managed through the urgent cancer red flag pathway instead. Depending on the
assessment by the dermatologist, patients may receive advice and guidance for
managing non-harmful skin irregularities within their GP practice, eliminating the
need for hospital intervention. Alternatively, they may be scheduled for a detailed
examination by the dermatology team to further assess the condition. In cases
requiring intervention, patients are provided with appointments for procedures such
as biopsy or removal of the irregularity to diagnose and treat the condition promptly.
Furthermore, if deemed necessary, patients may be referred to specialists in plastic
surgery for further treatment. (/2

2.5.2 Netherlands

The Dutch government actively encourages the use of digital applications for
healthcare and support.1%) In the Netherlands, TD is fully reimbursed and
integrated into the national healthcare system (the Netherlands healthcare system
requires all to enrol in insurance plans).®% Ksyos, a private healthcare organisation
in the Netherlands, began integrating TD into the existing healthcare infrastructure
from 2005 onwards and health insurers began reimbursing TD services, which led to
a further increase of its use.®% 197 During TD consultations in primary care, the GP
takes an overview, detailed, and dermatoscopic image of the suspicious lesion.
These along with relevant patient details are sent via the Ksyos digital health record
system to a dermatologist. The dermatologist assesses the consultation and provides
a diagnosis. The Ksyos platform offers other TD services including a quick
consultation advice service for the GP whereby the GP uploadsthe image, and the
dermatologist assesses the skin complaint and answerst h e  @uPBstion within 15
minutes.%) Home consultation services are also provided in which the GP sends the
patient a secure email link from the platform; the patient uploads their own images
which the GP sends directly to a dermatologist for diagnosis and advice, with the GP
receiving results from the dermatologist within three da ys.(%9)

2.5.3 Spain

Spain has one of the highest frequencies of publications on TD; several regions have
well-established TD services!19 A study carried out to determine the frequency of
TD consultations in Spain showed TD was most frequently used in the regions of
Galicia, Catalonia, and Andalusia, although Madrid is the community with the highest
number of services utilising TD.(® 7 Two surveys were conducted in 2009 and 2014
to analyse TD models in clinical practice in Spain(® In 2009, there were 25 centres
identified that used TD, increasing to 70 in 2014. All centres that used TD belonged
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to the Spanish national health system and most were university hospitals (57%).
The SAFTD model was adopted by 67% centres in 2009, rising to 83% in 2014.
Conversely, the utilisation of live-interactive TD decreased from 24% in 2009 to 12%
in 2014. In 2014, 62% of centres had integrated TD into the treatment of various
skin conditions, whereas 25% solely utilised it for addressing skin cancer cases (a
decrease from 38% in 2009). In 2014, 40% of the centres had the capability to
directly schedule surgical appointments without requiring a pre -surgical clinical
appointment. (78

2.5.4 Other European countries

TD referral from primary care to secondary care is also widely utilised in countries
such as France, Portugal, Norway, Sweden, Estonia and Denmark.TD was
integrated into the French healthcare system in 2012 to extend access and decrease
waiting times for dermatological care. ®3 TD has been reimbursed within the French
healthcare system from 2019. According to a 2019 survey of dermatologists, 55%
reported informal TD practice, 19% reported regular use of TD, while 13% were
planning to adopt the technology. (11

In Portugal, primary care physicians are required to include images of skin lesions
when referring patients for their i nitial dermatology consultation. This practice has
contributed to the widespread adoption of TD across Portugal.(™® Currently, they
utilise TD to enhance skin cancer exploration and streamline dermatology surgery
triage. (112 113)

In 1996, Norway became the first national health system to reimburse telemedicine
services. Since 2002, the Norwegian Centre for Telemedicine (NST) has been a WHO
Collaboration Centre for Telemedicine(”® The NST is government funded and
provides LI and SAFTD services{"® A more recent pilot study has examined the use
of a smartphone app to facilitate primary care providers in referring patients to
dermatology services’ In Sweden, smartphone apps are usedin TD, the app
provides a digital referral system that transfers relevant clinical information along

with digital dermoscopic images from primary care to a dermatologist for review. (€0
In 2013, a country -wide TD-service databasewas incorporatedint o Est oni ads
National Health Information System. In this service a GP uses a dermatoscope to
acquire an image of a suspected melanoma. This service was used by over 100
different GPs and 11 dermatologists and has evaluated over 11,000 dermatology
referrals from primary care by 2019. (61)

Italy experienced a surge in TD utilisation during the COVID-19 pandemic due to
restricted access to hospitals and travel.6: 67 Since the COVID-19 pandemic, the
Italian government have taken several actions to promote the adoption of
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telemedicine; in 2020 the national guidelines for the provision of telemedicine
services was published(©8: 69)

TD has proven valuable for triaging and managing complex dermatological
conditions in a geographically-challenged area like the Faroe Islands. The Faroe
Islands are a medically underserved area in Denmark and have employed TD
alongside FTF consultations since 203.68-60) TD pilot programmes and feasibility
studies have been conducted in Finland®?, Belgium®% 52 Switzerland®D, Austria®°
114 and Germany.®% %) No information on TD services available in Iceland and
Luxembourg was found.

2.5.5 Australia

In Australia, most telehealth services receive funding from either the state or federal
government. 2 115.116) Tg encourage adoption among dermatologists and promote
best practices, the University of Queensl and
developed guidelines for TD.117) There is a strong focus on TD to enhance access to
specialised care in rural areas. TeleDerm National is provided to registered medical
practitioners affiliated with the Australian College of Rural and Remote Medicine.
Operating through the Rural and Remote Medical Education Onlineplatform since
2003, this service employs a SAF approach to provice specialist dermatologist advice
and guidance within 24 hours.“? The Princess Alexandra Hospital Skin Emergency
Telemedicine Service, established in 2008, handles externalTD referrals for clinics
located 600i 1,200 km away from dermatology services.®® Similar TD programs
operate in Broken Hill, New South Wales, emphasisingT Dsdole in providing
dermatologic care for remote Australian communities.“* During the COVID-19
pandemic, TD utilisation increasedin Australia. SAF and LI models are used by four
hospitals*3 45-49) one skin cancer centre®¥ and the Australian College of Rural and
Remote Medicine®?

2.5.6 New Zealand

New Zealand has implemented several regional TD programmes. In Hamilton, New
Zealand, a TD service was established in 2010 between a public hospital and private
teledermatoscopy company. Through this service, patients are referred from primary
care to an imaging clinic for assessment of one to five skin lesions. Dermoscopic
images along with clinical information are taken for later remote diagnosis by a
teledermatologist.(’® Between 2010 and 2019, over 6,000 patients attended the
teledermatoscopy clinic. A publicly-funded TD service called the Virtual Lesion Clinic
was established in 2010. At the Virtual Lesion Clinic, a nurse takes dermatoscopic
images of the skin lesions along with a targeted medical history for dermatology
referrals. While this service allows for faster management of skin cancers, it has
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drawbacks including extended waiting times for imaging, the need for patients to
travel to imaging centres and a lack of integration w ith GP and hospital medical
centres.") To address access gaps and prioritse skin cancer diagnosis and
treatment, Waikato public dermatologists introduced the suspected skin cancer
(SSC) service in 2017.GPs usirg the SSC pathway are required to attach
dermatoscopic images of up to five lesions with the referral, SSC referral and
responses are documented in patientsdé medica
reviews the referral and chooses a diagnosis from a menu of ICD-11 codes and
provides advice. Treatment recommendations may include no action, excision,
diagnostic biopsy, medication prescription, cryotherapy, referral to plastic surgical
services, re-referral to the SSC service with improved images or after an interval of
time, or referral to the nurse -led teledermatoscopy service for expert imaging. The
referrer remains responsible for patient care.('D

2.5.7 Canada

In 2015, the Canadian Dermatology Association issued a position statement
supporting the expansion of TD.®3 There is a scarcity of dermatologists relative to
demand, with a striking disparity in dermatologist density between urban and rural
areas.!18) The implementation of TD was shown to be helpful in providing care to
remote populations.®®) Government support of telehealth initiatives promises
development and throughout the country several TD services are available, although
variations in practice exist due to regulatory and policy differences across the
provinces.®Y The Ontario eConsult programme, whi ch is part -of Ont a
funded healthcare system, allows GPs and nurses access to dermatology specialist
advice within an average of five days, often eliminating the need for an in -person
referral.®® The Shared CareTD programme operates in Alberta, British Columbia,
Northwest Territories, and Prince Edward Island®% The GP captures images of the
skin condition using their smartphone or digital camera and sends them, along with
patient history, to a dermatologist for review. In July 2022, Qu ebec launched its own
TD programme in which the GP sends images and clinical information to a
dermatologist who performs a review within 14 days. This programme aims to
improve access to care for the general population and the quality of care for rural
Indigenous communities.®”)

2.5.8 Use of centralised teledermatology = management software
platforms

As previously described, Healthlink is currently the primary electronic mechanism for
supporting electronic referrals using interoperable formats between GPs and hospital
consultants, including dermatologists, in Ireland. Across countries it can be seen that
dedicated centralised TD management platforms are widely used for the
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implementation of national services. Of the 21 countries reviewed, 14 were using a
TD software management platform. These systems provide a dedicated online TD
software application platform to enable ongoing interactive communication between
GPs and dermatologists with central management of all images.

2.6 Discussion

In Ireland, the management of dermatological referrals from primary to secondary
and tertiary care is a structured and multi-faceted process. GPs play a crucial role in
the initial assessment and management of dermatological conditions, utilising clinical
guidelines and diagnostic tools to evaluate patients presenting with common skin
conditions. Many conditions can be effectively managed at the primary care level.
However, when patients present with more complex or severe conditions, or when
there is a suspicion of malignancy, GPs refer them to specialist dermatology services.

As of June 2025 there are over 66,000 people waiting for a dermatology
appointment in Ireland .*® The demand for dermatology services continues to
outpace supply, leading to ongoing challenges in managing patient flow and
ensuring timely access to care. New technologies, such as TD, may impact waiting
lists and times and improve access and quality of care delivery for Irish dermatology
patients. The HSE Model of Care for Dermatologyrecommends strategic investment
in piloting specific TD initiatives.®

TD uses interactive audio, visual, and data communications to deliver dermatological
care. It involves transmitting p a t i enageasd clinical information from the GP to
dermatologists for assessment and consultation, providing an alternative to
traditional referral processes. There are two main types: store -and-forward, which
involves sending digital images for later assessment, and live interactive, which uses
live videoconferencing for immediate consultations. Store-and-forward TD increases
efficiency and accessibility, especially for remote areas, but may suffer from issues
like low image quality and delayed interaction. Live-interactive TD allows for
interactive diagnoses and immediate care but requires reliable internet and
synchronised availability of both parties. Both methods offer unique benefits and
challenges, with the choice depending on the specific needs and aims of the service.
TD is becomingamorecommonly-u s ed t ool i n | r el amdbgtien
surged during the COVID-19 pandemic with virtual live-interactive outpatient
appointments via HSEapproved platforms.® 49 A successful pilot in Cork
demonstrated the effectiveness of electronic photo triage for infan tile
haemangiomas® Additionally, private services providing TD are available in Ireland.

The international use of TD has seen significant growth over the past decade.*?%) TD
is widely utilised across the countries described in this chapter to improve access to
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dermatological care and reduce waiting times. Of the 23 countries examined, 21
countries have implemented TD nationally, regionally or have conducted feasibility
and pilot studies. Internationally, TD has been shifting away from live-interactive
methods in favour of SAF models, possibly due its low cost, higher image quality,
and the fact that an SAF approach allows for better organisation, resource
management, efficiency and improved documentation. TD has been introduced in
rural areas of Australia and Canada to improve access to services. In contrast, other
countries utilised TD primarily in urban areas; for instance, most TD centres in Spain
are concentrated in larger cities (Seville, Madrid and Barcelona) ("8

This chapter only describes the international triage and, advice and guidance TD

models that are currently being used, as the follow -up and direct-care models are

out of the scope of this HTA. Some of the countries listed in this chapter also utilise

follow-up models and direct-care models, in which private companies provide direct

patient access to a dermatologist without a referral from a GP. In the countries

discussed in this chapter, many individual GPs practiceTDi nf or mal |l y. Ther ef
important to note that this overview of TD is not exhaustive but aims to illustrate the

wide breath of TD utilisation. Additionally, an international survey on TD utilisation

found that the published literature does not fully reflect the extent of TD use.(120

This international review of evidence also searched for published TD guidelines for
each country. A limited number of countries have published guidelines for TD.
Australia has developed guidelines for TD.1) International and national societies
such as AmericanAcademy of Dermatology Associationand the British Association of
Dermatology have published standards and guidance on teledermatological
practice.(3121) A publication by the German Dermatological Society also proposed
guidelines for TD in Germany.1?? |t was not possible to assess how those guidelines
were being actually being implemented and followed in practice.
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3 Epidemiology and burden of disease

Key points

A Skin conditions form a large and heterogeneous group of conditions which
affect between 30 to 70% of people globally, and approximately 54% of the
Irish population each year.

A Skin cancer accounts for over one third of invasive cancers in Ireland with
incidence rates on the rise:

The age-standardised incidence rate of melanoma increased by 33%
among women and 140% among men between 2002 and 2022.

The age-standardised incidence rate of non-melanoma skin cancer
(NMSC) rose by 28% among women and 32% among men between
2002 and 2021.

Projections indicate that both melanoma and NMSC rates will increase
in the coming years.

A In addition to skin cancer, inflammatory and infection skin conditions
contribute toward demand for dermatology healthcare services.

A Skin conditions are a common reason for a general practitioner (GP) visit.
However, without a national registry or database, it is difficult to quantify the
true burden of skin conditions in primary care.

Approximately 21.35 million GP consultations occur each year in Ireland
with studies estimating that between 7.6 and 8.6% of the se relate to a
skin complaint. This results in potentially 1.62 to 1.84 million GP
consultations each year associated with a skin condition.

A Demand for outpatient dermatology services has continuously increased in
recent years:

The number of referrals to dermatology outpatient departments (OPDSs)

rose by 55% between 2019 (n=64,220) and 2024 (n=99,994).

The number of whole-time equivalent (WTE) consultant dermatologists

has steadily increased, but demand has outpaced capacity. Between

2019 and 2024, while new patient referrals rose significantly, the

number of new patients seen increased by only 21%.
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A There is an increasing trend in the number of patients waiting for a
dermatology OPD appointment
i Atthe end of January 2025, 60,821 patients were waiting for a n
appointment; 51.7% had been on the waiting list for 0 -6 months, 26.0%
for 6-12 months, 11.2% for 12 -18 months, 7.9% for 18 -36 months, and
3.2% for over 36 months.

A Lower-acuity referrals make up the majority of dermatology outpatient
referrals; however, most appointment slots are allocated to urgent cases due
to necessary clinical prioritisation. Despite this, only a small proportion of
urgent cases are seen within recommended timeframes.

A Delays in accessing specialist dermatology services can worsen helh
outcomes, including reduced survival for cancers diagnosed at later stages and
increased physical and mental burden in chronic inflammatory conditions.

3.1 Introduction

Skin conditions are heterogeneous with over 1,000 skin or skin-related conditions
listed on the International Classification of Disease (ICD 10) covering inflammatory
conditions, skin cancers, autoimmune conditions, and hereditary diseases. This
chapter examines the epidemiology and burden of dermatological conditions in
Ireland, focusing on their impact on both patients and the healthcare system. The
epidemiology of skin conditions presented in this chapter is limited to those most
commonly seen in outpatient dermatology services: melanoma, non-melanoma skin
cancer (NMSC), psoriasis, acneeczema (dermatitis), hidradenitis suppurativa (HS),
vascular lesions, rosacea, and skin infections. The burden of dermatology is further
explored in the context of primary and secondary and or tertiary healthcare services,
presenting the demand for dermatology care through outpatient waiting lists and
alternative treatment schemes, and examining the impact on patients experiencing
delayed access to care due to long wait times.

3.2 Epidemiology and clinical burden of skin conditions

The burden of skin conditions is significant, ranked as the eighth leading cause of
non-fatal burden expressed as years lost due to disability in the most recent 2021
Global Burden of Disease Study{1?® Skin conditions affect between 30-70% of
people worldwide,*?* and approximately 54% of the Irish population annually. ()
Skin conditions are often reported as the most frequent reason for a general
practitioner (GP) consultation.(25-127) |n Ireland, up to 33% of people at any one
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time may have a skin condition that would benefit from medical care, with regional
studies estimating that 7.6 to 8.6% of GP consultations relating specifically to the
skin.(128.129) [reland has a growing population, which increased from 4.76 million in
Census 2016 to 5.14 million in Census 2022 reflecting an increase of eight per
cent.(130) Between 2002 and 2022, Ireland's population aged 65 years and over
increased by 78.1%, rising from 436,001 to 776,315 compared with a 25.6%
increase among those aged less than 65 years (3,481,202 to 4,372,824). (130) Thijs
demographic shift reflects Ireland's ageing population, a result of lower fertility rates
and longer life expectancy, which is expected to continue in the coming years. (130
Population ageing combined with population growth, along with increasing and
improving treatments and technologies available to patients, is expected to drive
greater demand for healthcare. 132

3.2.1 Skin cancer

Skin cancer is among the most prevalent cancers in the world, with its incidence
continuously rising. In Ireland, in vasive skin cancer accounts for 34% of all recorded
invasive cancers33® Skin cancers are broadly classified into two main categories:
melanoma and non-melanoma skin cancer (NMSC). The major subtypes of
melanoma include superficial spreading melanoma, nodular melanoma, lentigo
maligna melanoma, and acral lentiginous melanoma. NMSC primarily consists of
cases of squamous cell carcinoma (SCC) and basal ell carcinoma (BCC) NMSC is
more common, accounting for approximately 90% of the 56,208 registered skin
cancer cases in Ireland between 2017 and 2021.®

Skin cancer constitutes a significant and growing burden on the healthcare system.
As the population ages, there is a corresponding rise in age-related health
conditions, including a greater prevalence of skin cancers. Older adults are
particularly vulnerable to skin cancer due to cumulative ultraviolet (UV) radiation
exposure, thinning skin, and diminished immune function. (134135 As both the
general and older populations expand, the incidence of skin cancer is projected to
rise, intensifying demand for dermatological services.

3.1.1.1 Melanoma

Melanoma incidence rates in Ireland have increased significantly over the past two
decades Between 2002 and 2022, the age-standardised incidence rate for
melanoma rose from 22.7 to 30.3 cases per 100,000 among women, and from 15.6
to 37.4 cases per 100,000 among men (Figure 3.1). This represented a 33% and
140% increase among women and men, respectively. The National Cancer Registry
Ireland (NCRI) reports that between 2020 and 2022, melanoma was the fourth most
commonly diagnosed cancer among men and women, accounting for 5.1% and
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5.6% of all invasive cancers diagnosed excluding NMSC13®) Although melanoma
cases decreased in 2020, likely due to the impact of COVID-19 on healthcare
utilisation, a sharp increase was seen in 2021 and 2022 as healthcare utilisation and
detection rates returned to pre -COVID patterns. Projections suggest that between
2020 and 2045, the number of melanoma cases among males will triple (a 207%
increase), while cases among femaleswill rise by 140%. 137 Melanoma is rare in
children, but represents the third most common cancer in 16 to 24 year olds.
Between 2011 and 2020, there were an average of 13 cases of malignant melanoma
diagnosed per year in 16 to 24 year olds in Ireland. 38 Incidence rates increase
steadily with age, especially in those 70 years and older. Although most cases are
detected at an early stage, 11% of female diagnoses and 17% of male diagnoses
are already in stage lll or IV at diagnosis. While five -year survival for patients
diagnosed at earlier stages is high (stage I: 100%; stage II: 83 -87%), this reduces
significantly for those diagnosed at later stages (stage lll: 71 -77%; stage 1V: 32 -
38%). The overall five-year net survival has improved over time, increasing from
82% for those diagnosed between 1994-1998 to 92% for those diagnosed between
2014-2018.133) The average annual number of deaths attributable to melanoma
between 2018 and 2022 was 171.(133)
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Figure 3.1 Age-standardised incidence rate of m elanoma in Ireland
between 2002 and 2022

A
30 I o A A30.3
/
FAS P \ A 4
1 a -t \-x IS
/ 7’ \/
\1 1
. A
(3] e
e A
>
= A, ,\/
3 ~ xr M7
\
o \/ kN
20 & Sex
=4 Males
b -+ Females
@
o
»
']
w
©
Q
10
0
N W W N~ OO — NM S W0 W M~ 0O O = o
o o o o O o O 9O - T - - = @ — v — = — o o o«
O O © © O © © © O © O 0O 0O O O 0O o o O 9o O
N N N & N & & & § & & & & § § & & & 8§ § &
Year

Source: NCRI incidence statistics®

The main risk factor associated with melanoma is UV radiation exposure from both
natural (such as the sun) and artificial sources (such as sunbeds).39) The effect of
UV exposure differs person to person. People with fair complexion, blonde or red
hair, white ethnicity, a tendency to freckle, and skin that easily burns or tans, are
more susceptible 1% The Fitzpatrick skin type classification scalg which considers
skin colour (pale to black) and how the skin reacts to UV (that is, whether it burns
easily or tans), ranges from one (high risk) to six (low risk). The native Irish
population has one of the most lightly pigmented skin tones in the world, (141
primarily Fitzpatrick skin types one and two, making them highly susceptible to
melanoma.(!42 Compared with international estimates from the European Cancer
Information System, Ireland had the fifth highest age-standardised incidence rate of
melanoma per 100,000 population among the EU-27 countries in 2022.(143) |n
England, the average annual age-standardised incidence rate across 2018 to 2020
was 26.6 per 100,000 compared with 29.4 per 100,000 observed in Ireland during
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the same period.(*44 145) The lifetime risk for developing melanoma in Ireland is
approximately 1 in 35 for males and 1 in 40 for females. (136)

Melanoma significantly impacts both the physical and mental well-being of patients,
leading to impairments in their overall health-related quality of life (HRQoL). Among
the various HRQoL domains measured in studies, fatigue and physical functioning
are the most frequently reported concerns, particularly during treatment . Research
has also explored the prognostic value of HRQoL scores in relation to disease
progression and survival. Findings indicate increased symptoms such as fatigue,
pain, and appetite loss have been linked to higher risks of disease progression and
reduced survival rates.(14)

3.1.1.2 Non -melanoma skin cancer (NMSC)

As with melanoma, NMSC incidence rates in Ireland have increased steadily over the
past two decades (Figure 3.2), except for the decrease observed in 2020 that likely
resulted from COVID-19. Between 2002 and 2022, the age-standardised incidence
rate for NMSC rose from 171.2 to 219.7 cases per 100,000 among women, and from
244.2 to 321.2 cases per 100,000 among men. This represented a 28% and 32%
increase among women and men, respectively. Between the years 2015 and 2045,
the average number of people diagnosed with NMSC each year is projected to
increase from 6,004 to 16,623 (+177%) for males and from 4,669 to 13,503

(+189%) for females .(33") Due to cumulative sun exposure, rates of NMSC are higher
in the older population. Of the NMSC diagnosed, almost all are exclusively BCC (74%
of NMSCs) or SCC (26% of NMSCs) v less than 100 cases per year between 2018
and 2022 of other NMSC subtypes(133 The age-standardised incidence rates from
1994 to 2019 for BCC have followed an increasing trend, while those for SCC have
remained stable or marginally decreased (133
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Figure 3.2 Age-standardised incidence rate of NMSC in lreland between
2002 and 2022
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The lifetime risk for developing NMSC in Ireland is approximately one in four for
males and one in five for females which is similar to the estimates in England (one in
five in the general population) and significantly higher than the lifetime risk of
developing melanoma.(136: 147) The average annual age-standardised mortality rates
for NMSC between 2018 and 2022 were 1.5 per 100,000 for females and 5.0 per
100,000 for males. The average annual age-standardised mortality rates for
melanoma were higher for both females and males (3.1 and 6.1 per 100,000,
respectively). The five-year net survival for BCC is 100% and 97% for SCC 133 The
average annual number of deaths attributable to NMSC between 2018 and 2022 was
101.439)

Although NMSCs are associated withlower mortality rates than melanoma, their
tendency to affect the face and neck can lead to physical discomfort, functional
limitations, and cosmetic concerns. These factors can contribute to psychological
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distress, including anxiety, depression, and reduced self-esteem.(®) Additionally,
treatment for NMSC often involves repeated medical procedures, scarring, and the
potential for recurrence, furt hebeingi™ipacting

3.2.2 Infla mmatory and infectious skin conditions

3.2.2.1 Psoriasis

Psoriasis is a chronic, noncommunicable, inflammatory skin condition characterised
by the presentation of pink plaques on white skin or grey plaques on black skin.
Psoriasis is manageable without definitive cure.14?) The pooled age-and-sex
standardised incidence rate of psoriasis in the UK between 2008 and 2019 was 103.2
per 100,000 person-years, with an estimated incidence rate of 86.6 per 100,000
person-years in 2019 specifically 159 The prevalence of psoriasis in the UK in 2019
was 1.9%. 150 This estimate is similar to the 1.92% prevalence (95% CI 1.07% to
3.46%) reported in Western Europe by a systematic review and modelling study
published in 2020.151)

Psoriasis is multifactorial, influenced by environmental, lifestyle, and genetic
factors.(*52 |t is more common in adults than in children and typically presents with
a dual incidence peak: the first around 39 years of age (early -onset), and the second
around 50 to 69 years (late -onset), declining in incidence thereafter.(51 153)
Approximately 50% of patients diagnosed with psoriasis suffer from moderate -to-
severe disease®® Patients suffering from these forms of the disease could be
candidates to receive biologic treatments if traditional treatments offered in primary
care have failed. In Ireland and the UK, an estimated 60% of patie nts have been
prescribed biologic treatments.(%® Psoriasis has a significant psychosocial burden
often associated with the severity of the disease, impacting quality of life, mental
health, and social and occupational functioning. %6157 |ndividuals living with
psoriasis face a 21% higher risk of all-cause mortality compared to individuals
without the condition (HR 1.21, 95% CI 1.13 to 1.3). 53 Therefore, the appropriate
referral for patients with psoriasis and timely treatment is important for the
management of the disease and associated conditions.

3.2.2.2 Acne

Acne is a chronic, inflammatory condition and one of the most common skin
diseases(%8 159 Acne management varies by severity, with non-prescription topical
treatments available over-the-counter at pharmacies, GP care for persistent or
severe cases, and dermatology referral for widespread, nodulo-cystic, or scarring
acne.(160)
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Acne is more common among adolescents and young adults, and correlates often
with the onset of puberty and increase in sebum production. (58 According to the
Global Burden of Disease (GBD) 2021, the prevalece of ache among Irish
adolescents aged 10-14 years old was 14.5%, and for adolescents and young adults
aged 15-19 years old was 23.2%. For people aged 20-24 years old the prevalence
was 9.1% and followed a decreasing trend with age. The age -standardised incidence
rate was 258.4 per 10,000. The highest incidence rate of 1,291.8 per 10,000 was
among adolescents aged 1014 years, followed by 694.2 per 10,000 among
individuals aged 15-19 years.(123. 161)

The GBD reported that of disability-adjusted life years relating to acne in 2021,
approximately 50% were related to years lived with non -disabling symptomatic acne
and mild acne, while the other 50% to years lived with moderate acne and severe
acne.23) Limited information exists in the Irish context regarding the proportion of
people that have moderate or severe acne and that seek medical care.

The clinical symptoms of acnei such as pain, swelling, and scarring i can be
challenging for patients. Additionally, the impact of acne can extend to mental health
challenges and suicidal ideatior{162-16%) experiences of stigmatisation(1®), and side
effects from treatment, particularly during prolonged courses of antibiotics. (167.168)
The negative impact of acne on HRQoL has been documented through dermatology
spedfic standardised questionnaires, with greater reduction in quality of life
observed when acne affects both the face and the trunk. (169

3.1.1.3 Eczema (dermatitis)

Eczema is a term used to describe multiple skin conditions characterised by
itchiness, dryness, irritation, rashes, and blisters. Atopic dermatitis (AD) is the most
common type of eczema and is influenced by both environmental and genetic
factors.179 |t is manageable through treatment and lifestyle changes, but does not
have a definitive cure.’) AD is typically diagnosed during childhood72; however,
over 25% of cases develop in adulthood.@73 In Ireland, it is reported that 20% of
children and 10% of adults are affected by AD, though reliable data are scarce.(!’¥
Patients with moderate-to-severe AD are typically referred to dermatology clinics. A
study conducted in 202275 used aggregate data from three Irish secondary care
sites to estimate the national number of moderate -to-severe AD cases in secondary
care over a six-month period. The estimated prevalence of moderate-to-severe AD in
secondary care was 2.9 per 10,000 people, with a total of 1,141 cases. T he highest
prevalence was in 12- to 17-year-olds (6 per 10,000), while among adult s, the
highest rates were in 18- to 24-year-olds. The six-month incidence rate was 0.4 per
10,000, with 152 new cases entering secondary care{1’® The psychosocial burden of
AD is high. Respondents to an Irish-based online survey (n = 454) reported a range
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of negative impacts due to their condition, including: interrupted sleep, social
anxiety, feeling depressed, and avoidance of exercise, social activities, and sexual
intimacy.(76)

3.1.1.4 Hidradenitis suppurativa

Hidradenitis suppurativa (HS) is a chronic, inflammatory skin condition characterised
by the occurrence of painful lumps and abscesses in areas of the body where skin
touches skin, such as skin folds(1"") A cross-sectional study conducted in four Irish
dermatology clinics in 2015 found that of the 15,547 patients attending durin g a six
month period, 221 (1.4%) had a diagnosis of HS. (178 Approximately 50% of patients
presented to the study visit with the moderate form of the disease (Hurley stage 1),
while 26% presented with the severe f orm (Hurley stage Ill) . Additionally, 70% of
patients reported experiencing some degree of anxiety or depression due to HS.(178)
HS is manageable through medical, surgical, and lifestyle interventions, but has no
definitive cure. Genetic predisposition, as well as environmental and lifestyle factors
are known to contribute to its development. (179 Diagnosis is often delayed, with
patients experiencing years of symptoms before receiving treatment, which can
affect their quality of life and psychological wellbeing. 89 The average age of
disease onset has been challenging to estimate due to the typical delays in
diagnosis; however, evidence suggests that HS usually develops between the age of
18 and 39_(178, 181, 182)

3.1.1.5 Vascular lesions

Vascular lesians, or vascular anomalies, refer to several conditions characterised by
lesions of blood vessels in the skin. These are usually diagnosed during childhood
and are classified into two groups: vascular tumours and vascular malformations.
Vascular tumours are further classified into three subgroups: benign, locally
aggressive or borderline, and malignant. Vascular malformations are categorised into
four subgroups: capillary, venous, lymphatic and arteriovenous malformations. (183
Depending on the type and location of the lesion, multidisciplinary care may be
required, involving dermatology, interventional radiology, vascular surgery, and
plastic surgery.

The Joint Vascular Birthmark Clinic(JVBC)at Our Lady's Childreris Hospital in
Crumlin conducted a retrospective evaluation of the medical records of 144 patients
with vascular birthmarks who were seen at the clinic from September 2003 to April
2005. From these patients, 57% were diagnosed with a vascular tumour, while the
remaining 43% were diagnosed with a vascular malformation. 184
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Infantile haemangioma (IH) is a benign condition and the most common type of
vascular tumour, affecting around 4% of children global ly, although reported
incidences range from 2% up to 10%. 189 Its incidence has increased over the past
few decades, shown to be correlated with decreasing gestational age at birth and
with lower birth weight. (88 The true incidence of IH in Ireland is unknown.
However, a photo-triage project initiated by the Department of Dermatology at
South Infirmary Victoria University Hospital in Cork since November 2016 revealed
that over a 15-month period, 85% of the 171 lesions evaluated from 139 patients
were IH.(187)

Kaposi sarcoma,a type of vascular tumour within the locally aggressive or borderline
subgroup, is caused by infection with the herpes virus. Kaposi sarcoma can occur at
any age, but is more common among male adults with impair ed immune
systems.188) According to the NCRI, the annual average age-standardised incidence
rate between 2020 to 2022 was 0.2 per 100,000, 36 with an average of six cases
diagnosed per annum during this period. (136189 The two most common malignant
vascular tumours are angiosarcoma and epithelioid hemangioendothelioma.%) The
age-standardised incidence rate in England between 2013 and 2017 of angiosarcoma
and epithelioid hemangioendothelioma was 3.29 and 0.05 per million per year,
respectively.*®D) There are other less common locally aggressive or borderline
vascular tumours, but available epidemiological data for Ireland are scarce.

Over 1.5% of the population globally have a type of vascular malformation. (192 |n
the review conducted by the JVBC, capillary malformations, often referred to as port -
wine stains, represented 16% of the vascular birthmarks seen in the clinic. 8% The
photo-triage project conducted by the South Infirmary Victoria University Hospital in
Cork reported that 9% of the 171 vascular lesions examined were port -wine
stains.187) |n the UK, capillary malformations affect one in 300 babies, and are
equally common in girls as in boys.(9) Lastly, 13% of cases in the study conducted
by JVBC were venous malformations{*84

3.1.1.6 Rosacea

Rosacea is a chront and inflammatory condition characterised by redness on the
face and other possible symptoms such as burning or stinging, dryness, irritation,
swelling around the eyes, among others. Rosacea is manageable without definitive
cure. The most used classification of rosacea is based on clinical features and
consists of four subtypes: erythematotelangiectatic rosacea, papulopostular rosacea
(PRP), phymatous rosacea, and ocular rosacea.Rosacea typically develops after the
age of 30, and is more common in people aged between 45 and 60. (1% Rosacea is
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multifactorial, in which genetic predisposition and environmental triggers i such as
UV light and extreme temperatures T contribute to its development. (%5

The exact prevalence of rosacea in Ireland is unknown. However, a 2010 study
conducted among 1,000 workers with different levels of UV exposure found that the
prevalence of PRP was 2.7%(°) The incidence rate for diagnosed rosacea between
1995 and 2009 in the UK was 1.65 per 1,000 person-years.(1®") A systematic review
and meta-analysis published in 2018 estimated a global prevalence of rosacea of
5.5% in the general population. 194

Rosacea has a negative impact on quality of life, often associated with stigmatisation
and mental health comorbidities such as depression and anxiety 19 The appropriate
and timely treatment of rosacea that limits the severity of the disease can improve
the quality of life of the people affected by it. (199

3.1.1.7 Skin infections

There is a wide variety of skin infections caused by different infectious agents.
Fungal skin infections were the most common skin infection and fourth most
prevalent disease globally in 2010. Impetigo, moluscum contagiosum (also called
water warts), and scabies are other skin infections that were among the 50 most
common diseases® In Ireland, a study on fungal skin infections reported that
most of these are caused by dermatophytes species (also caled ringworm or
tinea). %Y Further epidemiological data in Ireland for the most common skin
infections is scarce. In the UK, the incidence rate of skin and soft tissue infections is
estimated to be 16.4 cases per 1,000 person-years.?°2 Impetigo and water warts
affect mainly children. The incidence rate of impetigo among children aged 0 to 14
years in the UK in 2010 was 1,447 per 100,000 person-years.?%®) The incidence rate
for all ages of water warts from 1994 to 2003 in the UK was 243 per 100,000
person-years among males and 231 per 100,000 personyears among women. The
highest incidence rate was seen in those aged 1 to 4 years, followed by those aged
5 to 14 years.(?%) Scabies affect mostly children, but also people living in
disadvantaged and overcrowded spaces (%> The incidence rate for all ages of
scabiesin the UK from 1994-2003 was 351 per 100,000 person-years among males
and 437 per 100,000 person-years among women. Young adults aged 15 to 24 years
showed the greatest incidence rates, followed by children aged 5 to 14 years.%9
Overall, the burden of skin infections has increased in the past decades, partly due
to rising antimicrobial resistance to antibiotics used to treat these condi tions. (%)
Skin infections are typically managed in primary care.
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3.3 Burden of skin conditions on the Irish health system

Understanding the burden of skin conditions on the healthcare system requires
consideration across both primary, and secondary and tertiary care, as these
services play distinct but interconnected roles in patient management. In Ireland,
primary care often serves as the first point of contact for individuals with skin
conditions, with patterns of presentation in this setting influencing referral rates to
specialist secondary and tertiary care. This section aims to summarise the current
burden as a result of skin conditions within these settings.

3.3.1 Primary care

Primary care plays a pivotal role in the delivery of dermatological care in Ireland.
While patients can seek advice for skin conditions from pharmacists or primary care
nurses, general practitioners (GPs) act as gatekeepers for referrals to secondary and
tertiary care.?°”) Given the role of GPs in the referral pathway and the focus of this
Health Technology Assessment (HTA), the following section focuses specifically on
demand for dermatology care within general practice.

3.3.1.1 Demand for skin -related care in primary care

In Ireland, there is no national database that systemati cally tracks GP consultations,
as GPsoperate independently. This makes it challenging to obtain accurate data on
both the volume and reasons for consultations. Estimates of the GP workforce also
vary. The 2023 Irish Medical Council Workforce Report reported 4,456 registered
GPs{2%8) while the Irish College of GPs(ICGP) reported 4,370 GPs and 1,015 in
training in 2024.2%9) An ICGP analysis noted that although the population grew by
3.1% between 2022 and 2023, GP numbers increased byonly 0.6%,?%) suggesting
workforce growth is not keeping pace with demand. The number of registered
versus clinically active GPs is likely to vary as well as theproportion of clinically
active GPs that work full time. A review of general practice services in Ireland by the
Department of Health(?19 found that in mid -2022, 3,262 clinically active GPs were
providing standard services in Ireland across 1,451 general practice settings. This
equates to one whole-time equivalent (WTE) GP per 1,879 people.

While Ireland lacks a national database to track GP consultations, studies have
attempted to estimate both the overall volume and the proportion of consultations
related to skin conditions. The 2024 Healthy Ireland Survey found that 79% of
people aged 15 and over visited a GP in the previous year for any reason, with an
average of 4.4 visits per person. Based on population estimates, this suggests there
are approximately 17.6 million GP visits annually in Ireland among those aged 15
years and older. A 2020 national survey by Collins et al.?'D) reported 34,594
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consultations among all age groups occurring on the day prior to the survey
responses across 507 GP practices. Extrapolation from these data estimated that an
Irish person visits their GP on average 3.34 times per year, with 21,353,731 GP
consultations and 7,749,615 practice nurse consultations annually. It should be
noted however that these data encompass multiple GP consultation types, namely
face-to-face (FTF) visits (87.8%), telemedicine (10%), home visits (1.3%), and
nursing home visits (0.9%). Data in Ireland on the reason for a GP consultation are
scarce. A retrospective analysis of a single practice over four years recorded 52,572
consultations from 5,210 patients, generating 70,489 reasons for consultation of
which 6,055 (8.6%) were skin -related.(*?8) Another observational study including 171
GPs recorded 16,899 consultations between September 2008 and April 2010. Skin
diagnoseswere noted in 1,288 (7.6%) of cases. (129 These estimates align with
findings from studies conducted in other European countries, including Finland
(7.8% of 1.49 million GP consultations analysed),@'? Scotland (8.4% of 7,771 GP
consultations, with 25% of all dermatological consultations being frequent
attendees),??® and the Netherlands (12.4% of diseases seen across 11 family
physicians).?14 More variable estimates have been reported in the UK, with 14.4%
of 382 concerns raised in one study being skin-related®'® and 6.8% of 485 e-
consultations in another study related to skin issues.?1%) A further study was
conducted in the UK using surveillance data collected in the Weekly Returns Service
of the Royal College of General Practitioners representative of a population of
950,000 in England and Wales. The study found that skin conditions were the
commonest new reason for GP consultation in 15 to 24% of the population, varying
based on ICD9 classification(126)

There are limited data on the specific nature of skin-related presentations in GP
consultations. A nationwide database study?'? of GP visits in Finland between 2015
and 2019 found that among 1,489,228 skin -related consultations, eczematous
eruptions/dermatitis, bacterial skin infections, and benign skin neoplasms accounted
for half of the skin -related conditions requiring care. In a Scottish study, among 654
skin-related GP consultations, the most common skin conditions were eczema
(22.5%), infections (20.3%), and benign tumours (11.4%). Among 165 frequent
attendees, 44% had eczema, 10.5% had acne, 8.8% had infection or infestation, a
further 8.8% had psoriasis, and 6% had urticaria. Of the 654 consultations, 14%
were referred to secondary care with the commonest conditions in this cohort being
eczema (26%), suspected skin malignancy (13%), psoriasis (12%), uncertain
diagnosis (11%), benign tumours (8.7%), acne (7.6%), and infections (5.4%). (13

The HSE Model of Care for Dermatology recognises the pivotal role that GPs play in
the first-line management of skin cancers through recognition, and treatment of pre -
malignant skin cancers.) National Cancer Control Programme (NCCP) GP guidelines
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for the referral of patients with high risk SCC are available .9 Additionally, the
Primary Care Surgical Association (PCSA) Ireland have published guidelinéds” on
the management of NMSC, which provide direction on managing these cancers
basedona GPO0s | evel of skin surgery training ar
level of training and experience, GPs can provide skin surgery services including
biopsy or complete resection of NMSC, but practices are likely to differ across GP
settings and may be dependent on whether a GP has a special interest in skin
surgery or dermatology. One study®!® from a single GP practicein Ireland reported
that between January 2012 and July 2015, 71 NMSC lesions were diagnosed, of
which 82% were managed within the practice and 18% referred to a consultant
dermatologist. Another retrospective study @1 in a separate primary care centre in
Ireland found that among 184 histologically -confirmed basal cell carcinomas (BCCs),
54% were treated with cryosurgery, 31% were excised in primary care, and 7%

were referred to plastic surgery; the remainder were managed with photodynamic or
topical therapies. While these studies demonstrate that these activities and
outcomes can occur in primary care, they are single centre experiences and may
therefore have limited generalisability nationally.

While data on dermatology in primary care remain limited and variable, the available
evidence suggests that skin-related concerns represent a significant component of
GP workload. Considering the Irish estimates presented, and assuming
approximately 21.35 million GP consultations occur annually in Ireland,?'1) 1.6 to 1.8
million of these consultations may be skin-related. As discussed further in Section
3.3.2.2, almost 100,000 referrals to dermatology services were received in 2024.
This suggests that the vast majority of skin -related complaints are managed in
primary care without referral to a consultant dermatologist. However, it is important
to consider that if the burden of skin conditions increases, it is likely tha t the burden
on both primary, and secondary and tertiary care services, will increase too.

Data on GP consultation length in Ireland are limited, but available estimates
suggests a range of 13.7?1D to 14.1(220) minutes. This is longer than in the UK
where average GP consultation timeshave been reported to range from 5 to 11.7
minutes. @21
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3.3.2 Secondary and tertiary care

The following sections examine the growing demand on dermatology outpatient
services An overview of the current workforce is pr esented, followed by an analysis
of outpatient waiting list activity in dermatology. As noted in Chapter 2, some
dermatology-related referrals are sent to plastic surgery departments for
management, particularly for the review and excision of suspected melanomas and
pigmented lesions. While this HTA focuses on dermatology services, and therefore
does not present data on plastic surgery activity, it is important to acknowledge that
plastic surgeons play a role in the delivery of dermatology -related care and augment
the overall workforce, particularly in the management of some skin cancers.

3.3.2.1 Dermatology workforce

Ireland has historically had one of the lowest ratios of dermatologists per capita in
Europe 222 Currently, there are 68 consultant dermatologists in post across 30
hospitals equating to 63.6 whole-time equivalents (WTE), with an additional 5.0 WTE
in recruitment. This represents steady progress from 49.96 WTE consultant
dermatologists in post in 2019. However, considering current CSO population
estimates (5.38 million, April 2024), the current ratio (one consultant per 84,000
population) remains below both the 2019 HSE Model of Care for Dermatology five-
year target of one dermatologist per 80,000 and the British Association of
Dermatologists (BAD) guideline recommended ratio of one per 62,500
population.?23 Table 3.1 outlines the current distribution of consultant
dermatologists and specialist registrars nationwide and Table 3.2 shows the total
population per consultant within each Regional Health Authority (RHA).

Table 3.1 Overview of WTE consultant dermatologist and specialist
registrars in Irish hospitals at April 2025

Regional Health Authority No. of WTE No. of
consultants Specialist

Registrars

HSE Dublin and Midlands

Childrenbs Heal th 1l rel and 7.0 4
Midlands Regional Hospital Tullamore 0.4 -
Naas General Hospital 0.6 -
St Jamesds Hospital 6.3 L
Midlands Regional Hospital Mullingar

Tallaght University Hospital* 4.8 2
HSE Dublin and North East

Beaumont Hospital 6.2 2
Connolly Hospital 0.6 -
Mater Misericordiae University Hospital 6.5 2
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Monaghan Hospital* 3.4 3
Our Lady of Lourdes Drogheda

HSE Dublin and South East

St Vincentds University

5.4 2
St Michael 6s Hospital
University Hospital Waterford .
: 3 (2 advertised 3
South Tipperary General ( vertised)
HSE Mid West
University Hospital Limerick* 4 (1 advertised) 3

HSE South West

Cork University Hospital*

South Infirmary Victoria University Hospital

University Hospital Kerry* 8.4 4
Bantry General HospitaF

Mallow General Hospital*

HSE West and North West

University Hospital Galway*

Mayo University Hospital* 6.0 3
Portiuncula University Hospital*

University Hospital Sligo* 1.0 (2 advertised) 1

Letterkenny University Hospital 0 -

Total 63.6 30

Key: HSET Health Service Executive.

Note: Data based on figures at April 2025.24

Footnote : *Seeing adult and paediatric patients. Chi | dr endés Heal th I reland (CHI)
Crumlin, Tallaght, and Temple Street.

Table 3.2 Population per WTE consultant by Regional Health Authority

Regional Health Authority Population Consultants Population per
(2022) consultant
HSE Dublin and Midlands 1,077,639 19.1 56,420
HSE Dublin and North East 1,187,082 16.7 71,083
HSE Dublin and South East 971,093 8.4 115,606
HSE Mid West 413,059 4.0 103,265
HSE South West 740,614 8.7 85,128
HSE West and North West 759,652 7.0 108,522
Total 5,149,139 63.6 80,961

Key: HSEi Health Service Executive; WTEI whole time equivalent.

Note: Population estimates are based on CSO 2022 data, while consultant WTE figures are from
2024; due to population increases, there may be a minor over-estimate in the calculated consultant-
to-population ratio.
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3.3.2.2 Demand for outpatient d  ermatological care  and hospital activity

Referral data provides a useful way to reflect demand on dermatology outpatient
services. Although not all referrals translate into appointments, it offers insight into
the pressure on health services. This section examines total referral volumes, and
new and return outpatient attendances, to provide an overview of current demand
and capacity within the dermatology service.

Demand for dermatology outpatient services has increased over time. Figure 3.3
presents the total number of referrals received, new attendances, and return
attendances across dermatology outpatient departments (OPDs). In 2019, 64,220
referrals were received; by 2024, this number rose to 99,994, representing an
increase of over 55% in referral volume. ?2% However, the number of new patients
seen increased by only 21% during the same period, from 40,868 to 49,334. In
2019, the HSE Model of Care for Dermatology reported a demand-capacity gap (that
is, the difference between new referrals and new patients seen) of 23,352. M By
2024, this gap had more than doubled to 50,660.

While total attendances grew by 29% over the six -year period (from 115,302 in
2019 to 148,715 in 2024), challenges remain in meeting demand for dermatology
services??) A substantial proportion of outpatient capacity is occupied by return
visits. Between 2019 and 2024, return attendances consistently outnumbered new
attendances. The ratio of return to new attendances in 2024 was 2.0, ind icating that
there were twice as many return patients attending OPD appointments than new
patients, despite the increasing referral volume. The high volume of return
attendances reflects the ongoing clinical need for chronic disease management in
dermatolog vy . It also |imits the systembs ability
contribute to increasing waiting lists. It is important to note, however, that the
available data do not differentiate between consultant -led and non-consultant led
return appointments. As such, return attendance figures may include appointments
conducted by advanced nurse practitioners (ANPS), or other members of the
dermatology workforce. This limits the ability to fully assess the extent to which
consultant capacity is being utilised for follow-up care versus new patient
consultations.

Table 3.3 presents details of referrals and attendances by the receiving RHAfor

2024. Referrals are reported according to the RHA to which the case was referred,
whichmaynot correspond to the [Fletaigestnuniberofar ea of
referrals received per 100,000 population were in the HSE South West (2,439) and

HSE Dublin and North East (2,420) RHAs. The remaining RHAs received between

1,294 referrals per 100,000 (HSE West and North West) and 1,969 referrals per

100,000 (HSE Dublin and Midlands).However, patients may be referred outside of
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the RHA in which they attended their GP appointment, and so data may not reflect
true demand in a given area. Table 3.3 further presents data on total attendances
per WTE consultant dermatologist; while the data provide an indication of overall
activity levels, they may not reflect variation in case mix, clinic types, or differing
clinical and non-clinical responsibilities among dermatologists. Additionally, some
dermatology patients are managed within plastic surgery departments. As these
cases cannot be fully quantified, they are not included in the data presented and is a
limitation of the analysis.

Figure 3.3 Number of dermatology OPD referrals, new attendances, and
return attendance for 2019 to 2024
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Table 3.3 Dermatology OPD referrals and attendance

New patient
attendances

Regional Health

Authority

Total
referrals

T 2024
Return patient
attendances

Return to new

ratio

Health Information and Quality Authority

Referrals per

100,000

Total attendance s

per 1 WTE

received

attendances

opulation*

HSE Dublin and 21,216 9,190 21,294 2.3 1,969 1,596
Midlands

HSE Dublin and 28,731 12,714 30,815 2.4 2,420 2,607
North East

HSE Dublin and 15,794 12,651 17,012 1.3 1,627 3,631
South East

HSE Midwest 6,348 2,238 6,820 3.0 1,537 2,265
HSE South West 18,067 10,513 12,399 1.2 2,439 2,634
HSE West and 9,832 5,015 11,061 2.2 1,294 2,297
North West

TOTAL 99,994 49,33 4 99,381 2.0 1,942 2,338

Key: HSET Health Service Executive; OPDi outpatient department.
Footnote: “Based on CSO 2022 population estimates.

Source: HSEBusiness Intelligence Uniti Acute Operations.??%
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3.3.2.3 Referral patterns from primary care

While there is a trend of increasing referrals to Irish dermatology OPDs the absence
of a national referral data collection system means that information on re ferral types
and patterns remains limited. However, several single-centre studies have examined
the nature and volume of their dermatology referrals.

A review of 200 outpatient dermatology appointments scheduled over a five -week

period in August and September 2011 was conducted.??%) During this period, 171

patients were seen and 29 patients did not attend their appointment. Of the 165

patients with available data, 44% were referred with benign skin lesions

(seborrhoeic keratoses, actinic keratoses, and warts) while 6% were considered to

have suspicious skin | esions (BCC, SCC, and
consultation, 66% of patients were discharged back to primary care. Of those

requiring follow-up, 16.7% were brought back to the dermatology OPD, 8.7% to

nurse-led clinics, 5% added to minor surgery lists, 2.5% referred to other

specialities, and 1.2% referred to daycare for phototherapy. Another review of

referrals to a Dublin dermatology OPDservice over a four-week period in November

2020 found that 407 referrals were received via various routes: Healthlink e -referral

(n=206), NCCP ereferral (n=89), post (n=88), fax (n=12), NCCP post/fax (n=11),

and email (n=1).22" Thirteen referrals included a suggested diagnoses listed on the
Dermat ol ogy National CI ilstjinclading Vital @ gtiem mme 6 s e x
warts (n=8), skin tags (n=1), dermatofiboromas (n=1), spider naevi (n=1), and other

cysts (n=2). Notably, 60% of referrals were for suspected skin cancer including

pigmented lesions (7.8%), likely malignant melanoma (6.1%), ch anging moles

(17.2%), ugly duckling lesions (6.4%), squamous cell carcinoma (9.3%), basal cell
carcinoma (7.4%), actinic keratosis (3.7%),
Inflammatory conditions accounted for 37% of referrals. While the study highlighted

the high proportion of suspected cancerreferrals, it did not report the final

diagnostic outcomes.

Two other studies assessed referrals through the National Pigmented Lesion

Pathway. A review of 727 pigmented lesion referrals at University Hospital Limerick
(August2018toMay 2019) found that fAa changing mol ¢
the most common reason for referral (55%). 28) However, 64% of patients were

ultimately diagnosed with clinically benign lesions, which the authors noted

contributed to delayed access for patients with melanoma. Similarly, a retrospective

review of NCCP pigmented lesioner ef erral s at St. Vincentoés U
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2019 found that of approximately 874 2 referrals, 186 (21%) resulted in a diagnosis
of primary melanoma.(?2®) The studies highlight the high volume of cancer-related
referrals requiring urgent assessment, the majority of which result in benign
diagnoses. This has implications for acces to care, as it may contribute to longer
wait times for patients with other dermatological conditions. Evidence also suggests
that some referrals may be inappropriate, or could be managed in primary care. A
retrospective review of 292 new referrals to a n ational paediatric dermatology centre
in Ireland (17% of referrals over 13 months) assessed the appropriateness of
referrals and whether cases could have been managed in primary care 23®) Based on
established guidelines, 41% of referrals were deemed inappropriate, and it was
considered that 51% could have been managed in primary care with suitable
support. Following their first OPD appointment, 43% of patients were discharged.

Larger scale, nationally representative data quantifying referral patterns and the
case mix of referrals are limited in Ireland. However, findings from international
studies align with those from smaller Irish studies in terms of the most commonly
referred types of conditions. An analysis?3D) of public and private dermatology
patient data collected was conducted in Scotland across three Health Board areas in
November 2010. Of the 5,470 consultations, of which 2,882 were new referrals,
30% were for beni gn tumours, 13% for malignant tumours, 13.3% for dermatitis,
6.2% for psoriasis, and 5% for acne/rosacea.

A cross-sectional study(™ (n=8,832) conducted in Spain over six days in 2016
described the conditions referred to both public and private dermatology clinics from
primary care, dermatologists, and other specialists. The most frequently referred
condition was actinic keratosis, followed by seborrheic keratosis, basal cell carcinoma
(BCC), and melanocytic nevus.After being referred, patients were assessed either
through teledermatology (TD) (n=107) or FTF consultations (n=8,725). Among TD
cases, the most common diagnosis made was seborrheic keratosis (9%), followed by
BCC (8%), melanocytic nevus (7%), actinic keratosis (7%), and verruca vulgaris
(5%). In FTF consultations, actinic keratosis was the most frequent diagnosis (7%),
followed by seborrheic keratosis (6%), BCC (6%), melanocytic nevus (4%), and
verruca vulgaris (2%). A randomised controlled trial, also ¢c onducted in Spain, 232
enrolled patients referred from two primary health centres to a dermatology
department between 2003 and 2004. A total of 147 patients participated, with the
following consultation reasons recorded: 43.5% for tumours, 27% for inflammatory

a Estimated from study Figure 1 using PlotDigitizer.
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conditions, 16% for infectious diseases, 9.5% for skin annexes, and 5% for other
reasons.

A retrospective study (n=809) conducted in the United States(?3® examined referrals
from primary care providers to dermatology services during 2015 and 2016. Cancer
related diagnoses accounted for 32% of FTFdermatology referrals. The remaining
referrals involved inflammatory or infectious conditions, with eczema being the most
commonly referred diagnosis (15%). In TD consultations, malignant conditions made
up 13% of referrals, while the rest were inflammatory or infectious in nature, with
eczemaagain being the most commonly referred diagnosis (36%).

3.3.2.4 Dermatology outpatient department waiting lists

The following sections explore OPD dermatology waiting list data obtained from the
National Treatment Purchase Fund (NTPF). The section provides insight into aspects
of access to dermatology services, including how long patients are on the waiting list
overall, the length of time to appointments, the triage status assigned to referrals
received, and an overview of alternative treatment schemes funded by the HSE to
alleviate the burden of extensive waiting lists. It is important to note that the data
represent point-in-t i me 6 s n a p s hhe ensl 6f Janwaky each yaar from 2015
to 2025. As such, they may not fully reflect fluctuations or patterns occurring
throughout the year, particularly in relation to appointment scheduling or discharges.
The analyses were conducted using Microsoft Excel and RStudio. Where data were
incomplete or unavailable for specific analyses, this is documented accordingly.

3.3.2.4.1 Overview of dermatology OPD waiting list size

As described in Section3.3.2.2, the demand for dermatology services in Ireland has
increased in recent years, placing pressure on the healthcare system. As illustrated
in Figure 3.4, the dermatology OPDwaiting list remained relatively stable from 2018
to May 2021. Since then, there has been a sharp and sustained rise in the number of
patients waiting to see a consultant dermatologist. Although the waiting list reduced
marginally during the second half of 2024, numbers began to rise again thereatter,
reaching a peak of just over 66,800 in June 2025. Once a referral is received and a
patient is added to the wait ing list, there may be a delay before an appointment
date is assigned. As of the end of January 2025, 16% of patients on the
dermatology OPD waiting list had been assigned an appointment date, while the
remaining 84% were still awaiting allocation of one. The overall trend highlights a
significant surge in demand for dermatology services and an increasing strain on
secondary and tertiary care.
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Figure 3.4 Dermatology OPD monthly waiting list trend over time (Januar y
2018 to June 2025
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Key: Blue line represents actual number of patients on the waiting list at each time point. Green line
represents a smooth trend (LOESS) and standard error.

Note : Data represents the total number of patients on the OPD dermatology list at a point in time
(end of each month). Data for June 2021 are missing.

There is variation in dermatology OPDwaiting list size across hospital locations

(Figure 3.5), with larger waiting lists concentrated in seve ral designated dermatology

Ohubsdé6 which tend to be staffed with more co
June 2025, the largest number of patients waiting for a dermatology OPD

appointment were in the HSE Dublin and North East (n= 21,687), HSE Dublin and

SouthEas (n=12,387), and HSE Dublin and Midl anct
the RHAG6s with the highest number of patient
consultant, were HSE Dublin and South East, HSE Mid West, HSBublin and North

East, and HSE West and Noth West (Table 3.4).
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Figure 3.5 Overview of dermatology OPD waiting list size by hospital as of

January 2025
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Table 3.4 Ratio of patients waiting per WTE consultant dermatologis t
Regional Health Authority Patients waiting WTE Patients
waiting per 1
WTE
HSE Dublin and Midlands 10,593 19.1 555
HSE Dublin and North East 21,687 16.7 1,299
HSE Dublin and South East 12,387 8.4 1,475
HSE Mid West 5,238 4 1,310
HSE South West 8,201 8.7 943
HSE West and North West 8,781 7.0 1,254
Total 66,887 63.6 1,052

Key: HSET Health Service Executive;WTET whole time equivalent.
Note: Data represents a standardised ratio of patients to one WTE. Waiting list data at June 2025;
WTE in post as o April 2025.

3.3.2.4.2 Overall time on the dermatology OPD waiting list

Examining the length of time patients spend on waiting lists is essential for
understanding not just the scale of demand for dermatology services, but also the
potential impact on patient care which is further discussed in Section 3.4 of this
chapter. The overall trend in time on the OPD waiting list is shown in Figure 3.6. The
trend highlights both a rise in the total number of patients on the dermatology OPD
waiting list and a shift toward longer wait durations over the past decade. During the
COVID19 pandemic period, there was a substantial increase in the proportion of
patients on the waiting list for between 18 and 36 months and the proportion on the
list for over 36 months, reflecting the disruption to services caused by the pandemic.
While the number of patients in these longest waiting time bands slightly declined in
2023, there was an increase in the number of patients on the waiting list for longer
than 12 months in 2024. At the same time, the number of patients on the waiting

list for six months or less has also increased. This may be a reflection of the ongoing
high levels of new referrals, or possibly improved capacity to see patients more
quickly in some settings. However, the impact of the pandemic on both service
delivery and referral patterns makes it challenging to identify a clear or consistent
trend in recent years.
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Figure 3.6 Time on dermatology waiting list, trend over time (2015 T
January 2025)
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Note : Analysis only considers patients on the waiting list with an appointment date assigned and
those without an appointment date at the end of January of each year. Those with no docum ented
referral received date (n= 1,203) are excluded from the analysis.

Considering the waiting list at the end of January 2025, 51.7% of patients had been
on the waiting list for 0 -6 months, 26.0% for 6 -12 months, 11.2% 12 -18 months,
7.9% for 18 -36 months, and 3.2% for over 36 months. Figure 3.7 provides an
overview of waiting time bands by RHAas of January 2025. HSEWest and North
West had the largest proportion of patients on their list waiting for either 18 -36
months or longer than 36 months (29.3%), followed by HSEDublin and South East
(22.7%) , HSE Midwest (8.8%), HSE Dublinand North East (5.5%), HSE Dublin and
Midlands (1.5%), and HSE South West (1.2%).
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Figure 3.7 Time on waiting list from referral received date to 30 January
2025 by RHA
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Note : Based on N=60,766 patients. N=55 cases excluded from analysis as no referral received date
documented.

3.3.2.4.3 Time to dermatology OPD appointment

Table 3.5 presents trends in median waiting times for dermatology OPD
appointments and time on the waiting list without an assigned appointment date.
Among patients assigned an appointment, the median time to appointment
remained stable at six months between 2015 and 2018. This gradually increased,
reaching a peak of 10 months in 2021, coinciding with the COVID-19 pandemic. The
median time to appointment then declined to seven months in 2022 and 2023,
before rising again to nine months in 2024. In January 2025, the median waiting
time for an appointment was five months. Similar trends are seen in the median time
on the waiting list without an appointment assigned. Aft er a peak of 13 months in
2021, at the end of January 2025 the median time patients were on the waiting list
without an appointment date was seven months. A breakdown by hospital at
January 2024 and 2025 is shown in Table A 1 and Table A 2. The data suggest that
while some recovery has occurred following pandemic-related disruption, patients
still face long waiting times, particularly those who face delays in receiving an
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appointment date. Overall, the proportion of patients on the waiting list with an
allocated appointment date has declined, and as of January 2025, approximately
80% of those awaiting dermatology review had not been given a scheduled date. It
is however important to note that these figures are based on point-in-time data and
may not fully re flect waiting time dynamics or fluctuations throughout the course of
each year.
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Table 3.5 Median months to appointment and median months on the waiting list without an appointment at
January of each year (2015 to 2025)

Appointment Median time to IQR (Q1 - Q3) No appointment Time on waiting list IQR (Q1 -
assigned, n (%) ° appointment assigned, n (%) * without appointment Q3)
(months) (months)

2015 8,769 (28) 6 7 (3-10) 22,836 (72) 6 8 (3-11)
2016 8,513 (28) 6 7 (3-10) 22,293 (72) 6 8 (3-11)
2017 9,011 (27) 6 6 (3-9) 23,915 (73) 7 9 (3-12)
2018 9,885 (24) 6 7 (3-10) 31,025 (76) 8 11 (4-15)
2019 10,667 (24) 8 10 (4-14) 33,769 (76) 8 13 (4-17)
2020 12,261 (25) 9 13 (5-18) 36,003 (75) 9 14 (4-18)
2021 9,280 (18) 10 16 (5-21) 41,750 (82) 13 17 (5-22)
2022 10,538 (22) 7 9 (4-13) 38,075 (78) 9 20 (4-24)
2023 12,303 (24) 7 7 (3-10) 38,593 (76) 8 14 (4-18)
2024 14,517 (25) 9 9 (4-13) 43,633 (75) 6 9(3-12)
2025 11,263 (18) 5 7 (3-10) 51,047 (82) 7 9(3-12)

Key: IQR T interquartile range; N i number; Q1 7 quartile one; Q3 1 quartile three.

Notes: Time shown as median number of months. IQR reflects the spread of the middle 50% of values and is presented as Q1-Q3, where Q1 is the 25™
percentile and Q3 is the 75" percentile.

Footnotes: “Analysisbased on 117,007 patients with an assigned appointment date or listed as having attended an appointment at January of each year;
percentage indicates proportion of all those on the waiting list with available data with an assigned appointment date at January of each year. # Analysis
based on 382,939 patients with no appointment assigned at January of each year; percentage indicates proportion of all those on the waiting list with
available data without an assigned appointment date at January of each year.
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3.3.2.4.4 Triage of dermatology referrals

As outlined in the National Waiting List Protocol, all referrals received by an OPD
should be triaged based on clinical need®) The protocol, updated and published in
2022 provides the following guidance on the clinically recommended time-frame to
consultation to minimise risk and or achieve best clinical outcomes

A Urgent: within 28 days
A Semiurgent: with in 13 weeks
A Routine non-urgent: within 26 weeks.

Figure 3.8 presents the distribution of triage categories assigned to dermatology

OPD referrals that were not rejected or redirected, captured each January from 2015

to 2025. It al so presents the triage status of patients who had attended

appointments at those same time points. Between 2015 and 2022, 45.2% of

referralswer e categori sed a%as®dauting eon-trgentdé FROM@02% 1 . 4
onwards, following the introductionofth e oO-sement 6 ca%efeeferrals, 34. 1
were triaged as ouwugagrind 6, % Gsoa@lnd am-rgesté mi
indicating a predominance of lower-acuity cases overall. However, among those who

attended appointments, a disproportionately hi gher share were triage
Across the 10-year period analysed, 6 ngentécases accounted for 68.5% of attended

appointments, while éoutine non-urgentéreferrals made up just 13.1%. This

suggests that, in the context of a limited number of avai lable appointments and

growing demand for dermatology services, patients with urgent needs are being

prioritised. As a result, lower-acuity cases are increasingly deprioritised and may face

extended waiting times for access to care. This is illustrated in Table 3.6 which

presents the median months to appointment for each triage category, and the

proportion in each category which are seen in the recommended guideline

timeframe. Although most patients in this dataset who had attended an appointment

at each point in time were triaged as o6éurgen
protocol recommended timeframe was below 10% across the 10 years. No patients
triaged as-ugrgewnttibnevemren seen within tmhe recor
referral.
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Figure 3.8 Overview of triage categories assigned to referrals at January
each year (2015 to 2025)

Triage Categories Over Time: All referrals vs Attended Patients at January of Each Year
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appointment in Januauryg eonfegde aasitrogueed in.2028. S e mi
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Table 3.6 Overview of time to appointment by triage category at January of each year (2015 to 2025)

N Median Proportion
months seen in
to guideline *
appoint
ment

(Q1-Q3)
2015 | 4,924 5 (2-8) 5.2
2016 | 4,305 5 (3-7) 4.7
2017 | 5,382 5 (3-8) 4.5
2018 | 5,867 4 (3-8) 4.0
2019 5,474 5 (3-8) 2.7
2020 | 5,826 6 (3-10) 6.3
2021 | 5,062 6 (3-13) 3.3
2022 5,726 = 6 (3-10) 5.6
2023 | 5,722 4 (2-7) 6.6
2024 @ 6,383 5(3-9) 3.2
2025 | 6,452 4 (2-6) 4.6

N

1931
1,759
1,066

Semi -urgent Routine non -urgent
Median Proportio N Median
months n seen in months to
to guideline * appointme
appoint nt (Q1 -
ment Q3)
(Q1-Q3)
3631  8(5-12)
4,102 7 (4-12)
3,495  8(5-12)
3,868  8(6-12)
4,882 | 13(8-18)
6,331 13 (8-23)
4,106 | 20 (10-30)
4,445 9 (6-16)
9 (6-12) 9.8 4629 @ 9(7-12)
10 (6-12) 7.1 6,365 | 12 (8-16)
9 (4-15) 11.0 3,745 9 (6-12)

Key: IQR T interquartile range; N T number; Q1 i quartile one; Q3 i quartile three.
Notes: Time shown as median number of months. IQR reflects the spread of the middle 50% of values and is presented as Q1 -Q3, where Q1 is the 25"

percentile and Q3 is the 75™ percentile.
Footnote:
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Proportion N Median Proportion
seen in months to seen in
guidelines * appointme guidelines *

nt (Q1 -
Q3)
0.0 214 2 (1-3) -
0.0 105 2 (1-4) -
0.0 137 2 (1-3) -
0.0 160 2 (1-4) -
0.0 314 3 (2-6) -
0.0 143 1(1-3) -
0.0 134 2 (1-5) -
0.0 397 11 (4-13) -
0.0 97 2 (1-3) -
0.0 122 2 (1-4) -
0.0 108 2 (1-3) -

Proportion seen within recommended timeframe based on National Outpatient Waiting List Management Protocol 2022.©)
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Table 3.7 shows the referral priority assigned by GPs and correponding triage
category later determined at hospital level, as a proportion of total referrals. As
shown below, among referrals marked as urgent by GPs, almost three-quarters were
also triaged as urgent after Consultant review, indicating fairly high conco rdance in
cases perceived as high priority. Overall, the table shows that while there is good
agreement for clearly urgent cases, variation exists in how non-urgent referrals are
ultimately prioritised .

Table 3.7 GP versus Hospital Triage status as a percentage of total
referrals (2023 to 2025)

GP Priority Level Hospital Assigned Triage

Urgent Semi - Routine Unknown Total
% urgent non -urgent % %
% %
Urgent 14.7 2.6 1.9 0.4 19.8
Routine 2.3 12.2 17.2 1.2 32.9
Unknown 16.0 6.8 24.2 0.3 47.2
Total 33.0 21.6 43.3 1.9 100.0

Key: GPT1 general practitioner.
Note: Data reflect 2023 to 2025 to account for the introduction of the Routine Non -Urgent triage
category.

3.3.2.5 Suspensions and removals from the OPD waiting list

According to the National Waiting List Protocol, patients may be removed from the
waiting list for various reasons. Table 3.8 presents the number of patients removed
from the waiting list for a selection of reasons at January of ea ch year. The data
should be interpreted with caution, as the removal reason field captures free -text
entries, which are not standardised. As a result, the data may not fully or
consistently reflect all removal reasons acrossthe time points.

Table 3.8 Reason for waiting list removal at January (2020 to 2025)

Removal reason 2020 2021 2022 2023 2024 2025 Total

Appointment 135 98 126 315 259 272 1,205
cancelled by patient

Patient did not attend 146 49 102 212 289 184 982

two appointments

Redirected to another 8 0 2 22 40 37 101

hospital

Treated privately 10 9 6 49 37 25 133

Source: Data requested from National Treatment Purchase Fund.
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3.3.2.6 Waiting list initiatives

In response to ongoing challenges with long waitin g lists, the HSE has continued to
publish annual waiting list action plans. The 2025 pl an builds on p
efforts and sets out specific goals to reduce the number of patients waiting longer
than the Slaintecare-recommended targets, including those in high-demand
specialties such as dermatology. For 2025, 1420 million in funding has been
allocated to the Action Plan, of which (1190 million is assigned to the HSE and 1230
million to the NTPF.1%) A range of initiatives are being implemented under this plan,
including both insourcing, which provides additional capacity within public hospitals,
and outsourcing, which involves procuring treatment capacity from private providers.
While detailed breakdowns of dermatology-specific initiatives by hospital or through
the NTPF are not routinely published, it is likely that the funding of additional
outpatient clinics represents a significant component of dermatology -related
insourcing or outsourcing activity. Additionally, between quarter one of 2023 and
guarter one of 2025, 17,072 appointments were outsourced under a mixture of
NTPF and HSE funding models to a private TD clinic?®* If a patient is scheduled to
receive care through an insourcing or outsourcing initiative, they are listed as
O0suspended6 o n Tablé3E9 pwdadesan overvielv bf she number of
patients recorded as Osuspendedd on the wait
outsourcing initiative at January of each year 2020 to 2025. H owever, these figures
may not fully reflect the true extent of suspensions, as data collect ion and recording
practices can vary across hospitals, potentially leading to inconsistencies in howthe
reason for suspension isdocumented. Moreover, if the insourcing activity is
contained within the same hospital a patients was referred to, the patient is not

Il i st ed as Tdhsmayprderestanaté the total figures.

According to NTPF annual reports{?35-237) patient care expenditure for surgical

dermatology incurred by the NTPF, relating to payments to private and public
hospitals, was 0419,000 in 2020; 0595, 000 in
million in 2023. This reflects a substantial and growing investment in dermatology

through NTPFled initiatives over recent years.
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Table 3.9 Number of patients suspended from waiting list due to NTPF or
HSE initiatives at January (2020 -2025)

Activity 2020 2021 2022 2023 2024 2025 Total
NTPF insourcing/ 218 792 1,239 2,993 2,451 352 8,045
outsourcing

initiative

HSE outsourcing 0 0 119 10 986 1,862 2,977
initiative

Total 218 792 1,358 2,997 3,340 | 2,053 | 10,758

Key: HSET Health Service Executive; NTPFH National Treatment Purchase Fund.
Source: Data requested from National Treatment Purchase Fund.

3.3.2.7 Alternative treatment pathways

Patients seeking dermatological carehave access to three alternative treatment
schemes: the CrossBorder Directive (CBD), the Northern Ireland Planned Healthcare
Scheme (NIPHS), and the Treatment Abroad Scheme (TAS). These schemes enable
individuals to receive dermatological treatment outside of Ireland. As discussed in
Chapter 2, each schemeoperates under distinct eligibility crit eria and reimbursement
structures. This section presents data from these schemes Overall, the schemes
represent a very small proportion of current dermatology care.

3.3.2.7.1 Cross Border Directive and Northern Ilreland Planned Healthcare Scheme

Between 2019 and 2024, reimbursement under the CBD was approved for 97

patients, covering 163 dermatology-related episodes of care outside of Ireland. The

number of episodes of care reimbursed under the CBD decreased between 2019 and

2022, and while it has since increased again, it remains low ( Figure 3.9). This is

likely due to the introduction of the NIPHS in 2021. In 2019 and 2020, 86% of

reimbursements under the CBD were for patients who had received care in Northern

Ireland. Since the introduction of the NIPHS, the number of reimbursements have

consistently increased (Figure 3.9). By the end of 2024, 248 patients had

reimbursement applications approved, covering 388 episodes of care. Most

reimbursements under the CBD were for patients living in Dublin (26.4%), followed

by Donegal (12.3%), Louth (11.7%), and Meath (7.4%). For the NIPHS, most

patients resided in Donegal (54.4%), Dublin (11.1%), Monaghan (7.5%), and Louth

(6.7%). Total expenditure across the two schemes between 2019 and 2024

amountedto U 1 4 7 , Asédted in Chapter 2, reimbursement is limited to the lower

of two amounts: the cost of healthcare received abroad or the equivalent cost within

|l rel anddés public healthcare system. As a res
treatment coststhan what was wul ti mately rei mbursed. Un
reimbursed between 2019 and 2024, while the total cost to patients over the same

period was 072,711. Similarly, for the NI PHS
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costs were r ei ody@Bresmbuised compardd tola 1otal patient
expenditure. of 0202, 293

Figure 3.9 Number of episodes of dermatology care reimbursed by the
CBD and NIPHS between 2019 and 2024

250
201
200
+— 150
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(@]
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64 56 "
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20 ) g 13
2019 2020 2021 2022 2023 2024
Year
—e—CBD NIPHS

Key: CBDi Cross Border Directive; NIPHST Northern Ireland Planned Healthcare Scheme.
Notes: Data refer to the number of patients with an approved application for reimbursement. The
NIPHS was introduced in 2021 and therefore no data are available for 2019 and 2020.

Source : HSE

3.3.2.7.2 Treatment Abroad Scheme

Between January 2019 and January 2025, 24 applications for dermatological care

under the TAS were approved, involving 19 patients. The UK was the most common

treatment destination, followed by Germany, and Denmark. Patients approved under

the scheme had a diverse range of conditions and received various treatments.

Among the 19 patients, 14 different conditions were recorded, with lymphoedema

being the most common (5 patients), followed
(2 patients). The m ost common treatments included lymphatic drainage, surgery,

excision, expert review and treatment, expert review and development of a

treatment plan for the referring consultant, phototherapy, and Mohs surgery. The

expenditure under the scheme between2019and January 2025 was 01°
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3.4 Patient burden

Skin conditions have a significant i mpact on
and mental health, social functioning and quality of life. Long -term skin conditions
place an even heavier burden on patients including reduced workforce productivity
alongside high socioeconomic and psychological impacts?3®) Even after the disease
has resolved, long-term alterations can occur, continuing the burden on patients,
their families, and healthcare systems.(239 As many skin conditions are visible,
chronic, and symptomatic, patients may experience stigma, emotional distress, and
functional impairment. 249 While some conditions are life-threatening, such as
melanoma, others may not pose immediate clinical urgency but still carry a
substantial personal burden if left untreated. As a result, timely access to specialist
dermatological care plays an important role in alleviating and mitigating patient
burden.

The consequences of delayed access to dermatology services vary depending on the
nature and urgency of the condition. While there are limited data on the impact of
being placed on dermatology OPD waiting list for prolonged periods, data are
available relating to the impact of delayed diagnosis or treatment for skin conditions.
For patients with suspected skin cancer,delays in treatment can have prognostic
implications. Early diagnosis and treatment of skin cancer, particularly melanoma, is
critical for improving survival outcomes. The prognosis of melanoma is strongly
linked to tumour thickness at the time of diagnosis; (3% when identified and excised
early, thin melanomas (<1 mm) have five -year survival rates exceeding 90%.@4D In
contrast, as melanomas become thicker or metastatic, treatment becomes more
intensive, physically demanding, and costly on the patient, and survival rates
decline. Similarly, NMSC such as SCC can bexne locally invasive and, in some
cases, metastasise if not treated promptly. 242 Although suspected skin cancers are
prioritised for urgent referral, delays can still occur. In Ireland, data presented
earlier in this chapter show that only a small proportion of OPD dermatology
referrals triaged as urgent are seen within recommended timeframes. This
imbalance between referral urgency and service capacity increases the risk that
patients with malignancies could experience clinically significant delays in diagnosis
and treatment.

For patients with chronic inflammatory skin conditions, such as psoriasis, atopic
dermatitis, acne, and HS, delays in accessing dermatology services may not carry
the same immediate mortality risk as for skin cancers, but can lead to long-term
health consequences. These conditions are often painful, disfiguring, and
psychologically distressing, with well-established links to anxiety, depression, and
social withdrawal.(?43: 244 Without timely specialist input, patients may experience
prolonged disease flares, suboptimal symptom control, and progression to more
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severe disease states®*) In Ireland, where derma tology OPD waiting times are
lengthy and prioritisation for urgent referrals is skewed towards patients with
suspected skin cancers, patients with inflammatory conditions may be pushed
further down the waiting list. This can result in long periods without specialist
review, leaving many reliant on primary care, where access to diagnostics and
advanced therapies or diseasemodifying treatments may be limited. For conditions
that benefit from early intervention or close monitoring of systemic therapies, such
delays risk poorer clinical outcomes, reduced quality of life, and increased long-term
healthcare costs (243 245)

Long waits for dermatology appointments can also increase the likelihood of patients

not attending appointments. As time passes, patients may forget appointments, seek

care elsewhere, or disengage due to frustration or symptom fluctuation. Pat i ent &édi d
not at(DMAB)dtnsit@ffective utilisation of available clinic capacity and may

contribute to lo nger waits for other patients, placing additional pressure on the

system.(?4®) Qverall, long waiting lists for dermatology services can significantly delay

access to diagnosis and treatment, leading to worse outcomes for patients with both

urgent and non-urgent conditions.

3.5 Discussion

Dermatology encompasses a broad spectrum of conditions from common but
burdensome concerns such as acne or skin infections, to chronic and often
debilitating diseases like psoriasis and eczema, as well as highrisk malignancies.
The clinical diversity of skin conditions presents challenges in fully quantifying the
epidemiological burden, particularly in Ireland where no centralised surveillance or
national data collection system exists. Nevertheless, the available data reflects a
clear and increasing demand for dermatological care. Data from the NCRI show a
rise in skin cancer incidence across both melanoma and NMSGC® placing increased
pressure on dermatology services which are required to prioritise cases of suspected
high-risk skin cancers. Inflammatory and infectious skin conditions requiring
specialist input further contribute toward demand on dermatology OPD services.
However, there is limited granularity in national data to understand the scale of
these conditions in both primary, and secondary and tertiary care.

An estimated 1.6 to 1.8 million skin -related GP consultations occur amually
highlighting the central role of GPs in managing skin conditions. However, in the
absence of a centralised national GP database, these figures are derived from
smaller regional studies, potentially limiting the overall generalisability. Despite these
limitations, the estimates are broadly consistent with international data regarding the
proportion of GP consultations attributable to skin conditions. High demand at the
primary care level, combined with rising incidence of dermatological conditions, has

Page 105 of 443



Draft Health Technology Assessment of teledermatology to support the management of primary care
referrals

Health Information and Quality Authority

contributed to a corresponding increase in pressure on secondary and tertiary care
services. Referrals to dermatology OPDs rose by over 50% between 2019 and 2024.
Although there has been an increase in the consultant dermatologist workforce
during this period, service capacity has not kept pace with the growing demand. As
a result, dermatology OPD waiting lists are growing, causing delayed access to care
for many patients. As of January 2025, more than 66,000 patients were awaiting
dermatology appointments with almost half on the waiting list for over six months,

of which approximately 8% had been waiting for longer than 18 months and just
over 3% waiting longer than three years. Return patients tend to dominate clinic
time, further constraining access for new referrals. Triage data show that while most
referrals are for routine or semi -urgent cases, clinical capacity is largely directly
toward urgent cases, many of whom still face delays. While prioritisation based on
clinical need is justified, the current systems faces an inability to accommodate the
breadth of dermatological need, particularly for chronic but non -urgent conditions
that still cause substantial morbidity and burden on the patient without treatment.
Delays in diagnosis and treatment not only affect outcomes in serious conditions
such as skin cancer but also prolong the burden of disease in patients with chronic
inflammatory skin diseases or persistent infections. These conditions can have
considerable psychosocial and HRQoL impact$?43-245)

Inefficiencies in the referral pathway may contribute to the burden with two single -
centre studies suggesting that a substantial proportion of pigmented lesions referrals
result in benign diagnoses.(?28:229) Two other studies have also reported that a
proportion of referrals received may be unnecessaryor could be managed
appropriately in primary care.?27:230) |n the context of a limited dermatology
workforce, this results in appointments being filled by patients who do not require
specialist care, limiting availability for those who do. (247

Alternative treatment pathways, such as the CBD and NIPHS, as well as HSE and
NTPF insourcing and outsourcing initiatives, provide additional avenues to support
reductions in waiting lists and aim to facilitate additional access to treatment outside
of standard public pathways. However, their overall impact is influenced by the
availability of capacity within the private sector, funding, capacity abroad and the
willingness or ability of patients to travel for care. Currently, treatment abroad (via
the CBD, NIPHS, or TASschemes) account for a negligible proportion of all publicly -
funded dermatology care.

There are limitations to the data presented in this chapter which must be
acknowledged. Dermatology itself encompasses a wide range of conditions, making
it difficult to generalise trends or service needs across the whole specialty. Much of
the current data are derived from point -in-time snapshots, which may not accurately
reflect trends or fluctuations in demand. Suspected pigmented lesion referrals are
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also directed to plastic surgery departments. However, it was not possible to
guantify these referrals, and the demand for dermatology-related services are
therefore likely underestimated. This emphasises the clear unmet need for timely
access to dermatology care and increasing capacity challenges.
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4 Clinical efficacy, effectiveness, healthcare service
utilisation, and safety

Key points

A A systematic review was undertaken of the clinical efficacy, effectiveness,
impact on service utilisation, and safety of teledermatology (TD)-supported
management of primary care referrals compared with traditional referral
pathways.

A Overall, 120 studies (across 141 publications), of which 10 were randomised
controlled trials, were included. To assess the certainty of evidence, GRADE
was conducted on the key outcomes of percentage of appointments avoided,
diagnostic concordance, risk of incorrect diagnosis, and safety.

A Most studies evaluated store-and-forward (SAF) TD, with limited evidence for
live interactive approaches. In most SAF studies, images were acquired at the
primary care appointment rather than at a specialised imaging clinic.

A The evidence should be considered collectively in the context of a complete
care pathway as individual outcomes reflect only one element of the process;
interpretation of outcomes in isolation may give an incomplete picture of the
overall impact of TD.

A Concordance between TD and usual referral pathways was assessed using
multiple measures across various clinical outcomes:

I TD demonstrated moderate to high tria ge concordance with usual care
referral pathways.

I Percentage concordance with primary diagnosis between TD andface-to-
face (FTH or histology in a suspected melanoma population ranged
between 75% and 91% across three small heterogeneous studies. In a
population with inflammatory/infectious conditions, concordance between
TD and FTF ranged between 62% and 70%. Pooled estimates were 75%
(95% CI: 68% to 81%) in a suspected cancer (mixed) population and 78%
(95% CI: 74% to 81%) in a mixed dermatology populatio n; the analyses
however were subject to significant heterogeneity.

i Therisk ratio (RR) of an incorrect diagnosis with TD and with FTF
evaluation compared to histology could only be pooled for a suspected
cancer (mixed) population; risk of incorrect diagnos is was higher for TD
compared with FTF evaluation (RR: 1.27 (95% CI: 1.15 to 1.40)). Across
individual studies, the RR was 1.51 in a non-melanoma skin cancer (NMSC)
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population, and ranged from 0.67 to 0.77 in a suspected melanoma
population, and from 0.85 to 1.43 in a mixed dermatology population;
these results however were not statistically significant.

I Including differential diagnoses improved concordance estimates,
suggesting that TD aligns well with FTF in clinical reasoning.

i Diagnostic concordance waspositively influenced by higher image quality
and also by the confidence of the teledermatologist in their diagnosis as
well as their years of TD experience.

I Management recommendations made by TD within a suspected melanoma
population appeared comparable to FTF evaluation. In a suspected cancer
(mixed) population, recommendations also tended to align with those made
through traditional FTF consultation. In a mixed dermatology population,
TD showed high agreement for surgical and biopsy-related decisions and
moderate concordance for recommendations relating to general medical
management and diagnostic requirements. Overall, management
concordance tended to exceed diagnostic concordance, supporting the
reliability of TD in guiding management decisions within a broader referral
management pathway.

A Evidence on the clinical course of disease following TD assessment compared
with usual care assessment was limited. Of the six studies assessing this
outcome, none demonstrated a significant difference between TD assessment
and FTF evaluation.

A Safety was reported in the context of incidental detection rates, misdiagnosis
frequencies and the clinical impact of incorrect diagnoses. Across studies, the
direction of effect was generally consistent, with no major safety issu es unique
to TD identified. Occasional diagnostic or management inaccuracies were
reported, underscoring that while TD can support referral management, it does
not eliminate the inherent risk of error in clinical assessments.

A Compared with routine referral to FTF dermatology consultation, there is
evidence that TD-supported referral management reduces times to definitive
treatment, biopsy and consultations; averts the need for FTF specialist
dermatology consultation in 13 to 94% of cases; and has a lower risk of missed
appointments.

A GRADE certainty of evidence ranged across indication subgroups from very low
to low for percentage appointments avoided; low to moderate for percentage
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concordance; very low to moderate for risk of incorrect diagnosis; and low to
moderate for safety.

A While there is a large body of evidence assessing the use of TD-supported
referral management, studies were heterogeneous in the type of intervention
used, how outcomes were measured, and often included relatively small
sample sizes.Despite the limitations, the direction of effect across most studies
was similar and supported the use of TD. As TD is now widely implemented
internationally, further large, high -quality RCTs are unlikely, and the existing
evidence base is therefore likely to represent the best available to inform
decision-making.

4.1 Introduction

The aim of this chapter is to present the current evidence on the safety and
effectiveness of teledermatology (TD) to manage referrals from primary care. To
address the aim of this chapter, the following research question was set out :

What is the clinical efficacy, effectiveness, impact on service utilisation, and
safety of TD to support the management of primary care referrals compared
with direct referrals to traditional face-to-face (FTF) dermatology
consultations?

A systematic review was conducted, with the reporting adhering to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) criteria and
national guidelines.(248.249)

4.2 Methods

4.2.1 Inclusion criteria

The eligibility criteria for inclusion in the review were formulated according to the
Population, Intervention, Comparator, Outcomes, and Study Design (PICOS)
framework and are outlined in Table 4.1. The review focused on comparative studies
only.

Studies with adult and or paediatric patients with skin conditions being referred from
primary care to consultant dermatologists were included. Studies were excluded if
they did not pr ovide sufficient detail to accurately categorise the study population,
including the proportion of participants with cancer within mixed dermatology
populations. Studies conducted in institutions, such as nursing homes, long-term
care facilities, or prisons were also excluded. Patients in these settings are unable to
directly access primary healthcare services in a community-based setting; they
would not be able to attend a GP practice or image-clinic for a store-and-forward
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(SAF) image to be taken, and may have difficulty attending an appointment in
secondary or tertiary care. Additionally, they may have specific healthcare needs that
differ from the broader population. Lastly, only studies from countries within the
Organisation for Economic Caoperation and Development (OECD) were included.
This criterion was applied to ensure that included studies came from healthcare
systems with the necessary technological infrastructure and resources to support TD
services. While TD-supported referral management should be compared to regular
FTF consultations, it is important to highlight that TD-supported referral
management extends beyond the scope of traditional referral triage, offering
additional capabilities and efficiencies.

4.2.2 Search strategy and information sources

A comprehensive searchwas performed in the following databases: Embase
(Elsevier), Medline Complete (Ebscohost), CINAHL Complete (EBSCOhost), Psycinfo
(EBSCOhost), INAHTA database, and the Cochrane Database of Systematic Reviews.
The search strategy was developed by a librarian and peer-reviewed by a second
librarian. Searches were nitially limited to the period from 2004 to June 2024.

Studies pre-2004 were not considered applicable due to advances in technologes
available for TD. Following feedback from the first Expert Advisory Group meeting
held in January 2025, it was agreed that the scope of the HTA would be expanded to
include studies assessing the use of TD in patients suspected of having melanoma.
As a result, a second search was conducted to identify relevant evidence for this
population published from 2004 to February 2025. A search for ongoing clinical trials
relevant to the research question was also conducted in the following clinical trial
registries: CENTRAL and clinicaltrialggov. The search strategies are provided in

Table A 3 in the Appendix.

Forward and backwards citation chasing was conducted during both searches to
ensure comprehensive capture of relevant studies. This process involved reviewing
the reference lists and citations of initially included studies, to identify any additional
publications that might meet the inclusion criteria but were not retrieved in the initial
search. The reference lists of related systematic reviews were also screened.
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Item ‘ Inclusion Exclusion ‘
Population Adults and children with skin conditions being referred A Studies involving unclear skin conditions, or mixed populations without a
to a consultant dermatologist. clear breakdown of the proportion of participants with suspected cancer.
A People with cosmetic or aesthetic concerns.
Intervention TD for referrals from primary care (synchronous and A TD used in the ongoing treatment and management of patients. ®
asynchronous) with or without dermatoscopy. A TD with ultrasound.
A Referral from institutions such as long-term care facilities and prisons.
A Referrals from population screening programmes.
A Selfreferred patients.
A Referrals which also require input from a speciality other than
dermatology.
Comparators Usual care with FTFinteraction or another form of TD A Non-comparative studies.
(such as studies that compare different modes of TD). | A Comparisons of two teledermatologists using the same method.
A Comparison to GP care/diagnosis.
A Comparisons between SAF and FTF where only those deemed to be a
greater risk or needing further review received a FTF appointment.
Outcomes Health service utilisation, including:

waiting list reduction

wait time reduction

referral rates

patient and provider satisfaction.
Triage and diagnostic concordance:

A triage accuracy

A diagnostic concordance/agreement

> >

Clinical outcomes, including:
A disease course

A survival.

Quality of life, including:

A SsFk36

A referral accuracy (patient management decisions).
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Item ‘ Inclusion Exclusion

A EQ5D.

Safety, including:

A missed or delayed diagnoses
A incorrect diagnoses

A death.

Study design Randomised controlled trials, comparative cohort Systematic reviews, single-arm trials.
studies.

Publication type | Full publications Conference abstracts

Location OECD countries. Non-OECD countries.

Key: FTFi face-to-face; GPi general practitioner; OECDi Organisation for Economic Cooperation and Development; SAFi store and forward; TD 1
teledermatology.

Footnotes: @ If a study included both new patients and those requiring ongoing management, and data are not reported separately for these groups, the
study was excluded.
Where a study presented both self-referrals and healthcare provider referrals, this was included; studies of self-referral only were excluded.
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4.2.3 Study selection

Titles and abstracts were reviewed independently by one reviewer. In the first
search, a second reviewer screened the same titles and abstracts using an active
learning machine model in Covidence to sort the records by likelihood of being
relevant.?®% This reviewer then used the SAFE procedure to determine an
appropriate point at which to stop screening. Nineteen per cent of the records were
screened in duplicate before all stopping heuristics were met.?%) In the second
melanoma search, all titles and abstracts were independently reviewed by two
reviewers.

The full text of potentially eligible articles was retrie ved and independently assessed
for eligibility by two reviewers according to the specified criteria (outlined in Table
4.1). A PRISMA flow diagram outlining the study selection process was
completed.?*) Disagreements were resolved through discussion or, if necessary,
through the involvement of a third reviewer. Where needed, studies not originally in
English were translated using DeepL Translate.

4.2.4 Quality assessment

Two reviewers independently assessed the quality of the included studies. Risk of
bias was assessed using the Cochrane revised riskof-bias tool for RCTs (RoB2){52)
The Risk of Bias in Nonrandomised Studies of Interventions (ROBINS|I) tool was
used to assess the quality of non-randomised studies.?>®) Disagreements were
resolved through discussion or, if necessary, by a third reviewer.

4.2.5 Data extraction

Data extraction was conducted by one reviewer using a standardised, pre-piloted
electronic data extraction form. The extracted data were independently checked for
accuracy and omissions by a second reviewer.Disagreements in data extraction
were resolved through discussion or, if necessary, by a third reviewer.

The authors of two papers were contacted for supplementary material which was
mentioned in the publication but not available online. Of the two papers,
supplementary material was received for one?> publication while the email for the
contact author of the second %% paper was no longer reachable.

4.2.6 Data synthesis and analysis

Where feasible, a meta-analysis of outcomes was undertaken. Where meta-analysis
was not considered appropriate, for example, in the case of considerable clinical
heterogeneity, outcomes were synthesised narratively with the aid of tables and
graphs.
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Meta-analysis was undertaken in accordance with Cochrane methodologyand
performed where appropriate to assess diagnostic concordance?®) To pool the
percentage diagnostic concordance between TD and the final FTF consultation
diagnosis with or without histology , a meta-analysis of proportions using the meta
package was conducted in R version 4.4.1(257.258) Proportion data were entered as
raw concordant counts (n) and t otal counts (N) for each study. The metaprop
function was applied to calculate pooled concordance estimates with 95%
confidence intervals (Cls) across studies. Results for both fixed effects and random
effects meta-analyses were computed. Preference was given to random effects
meta-analysis, due to heterogeneity in study populations. For studies with
comparative concordance data between TD and FTF consultation, risk ratios (RR)
were calculated to assess the relative risk of an incorrect diagnosis between TD and
FTF consultation. The RR summary is suited for comparing the probabilities of a
binary outcome such as risk of incorrect diagnosis and provides an estimate of the
relative difference in diagnostic performance between TD and FTF consultation. The
analysis was conductedusing the metabin function, enabling an additional analysis
of the relative diagnostic concordance The Knapp-Hartung method was used to
adjust for the uncertainty in estimates of the between -study heterogeneity.
Subgroup analyses were performed to differentiate between studies using different
types of TD to investigate potential variations in concordance due to diagnostic
methods. Statistical heterogeneity (a consequence of clinical or methodological
heterogeneity) was assessed using the I° statistic, in line with Cochrane
methodology.(?5®) For the analysis, an RR greater than one indicates that FTF
consultation performs better than TD, while RR less than one suggests TD carries a
lower risk of incorrect diagnosis.

In addition to the primary analysis of diagnostic concordance, secondary analyses
were conducted where sufficient data were available. These included: percentage
concordance between TD and FTF evaluation when differential diagnoses were
considered; the ability of TD to distinguish between benign and malignant lesions;
and the impact of effect modifiers such as image quality, diagnostic confidence, and
years of dermatologist experience, as reported in the included studies. Where
appropriate, a meta-analysis of proportions was performed to synthesise these
outcomes. When data were not suitable for pooling, results were summarised
narratively and tabulated for clarity.

For studies reporting kappa coefficients as a measure of diagnostic reliability
between TD and FTFevaluation, a random-effects meta-analysis was conducted
using the meta package in R.25") Kappa coefficients and their respective standard
error were included in the analysis to pool diagnostic reliability across studies.
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Outcomes related to health service utilisation were not amenable to meta -analysis
due to considerable heterogeneity in the reported outcomes. Results are presented
in graph and table format, where appropriate. Scatter plots were created to aid
interpretation using the ggplot2 package in R version 4.4.1.258.259) Data on wait
times were standardised to days. Wait time data were reported as either a median
or mean; where not reported, average wait time was assumed to be a mea n. In
order to facilitate comparisons where studies have reported wait times in working
days, a conservative adjustment was applied whereby two additional days were
added for every five days wait, in excess of five business days.

The Grading of Recommenddions Assessment, Development and Evaluation
(GRADE) framework was applied to three outcomes deemed most critical to
decisiornrmaking: appointments avoided; diagnostic concordance; and safety. One
reviewer conducted the initial GRADE assessment independentl. Subsequently, the
findings were discussed and consensus was reached in consultation with two
additional reviewers. In addition, an evidence and gap map was developed using the
ggplot2 package in R version 4.4.12%8.259) tg illustrate the distribution of evidence
and highlight areas of scarcity or concentration.

4.2.7 Presentation of results

Studies wer e swpeadedmealad o mad6p OGsuspected cancer
Osuspectmedanoma skin cancerd, 6émixed der mato
6i nfl ammat or y/ i nlbased onithe GR suspioion drireferrad diagndsis

for the patient population. Table 4.2 provides further information on how studies

were classified into groups. It is important to note that while studies are grouped

based on the included patient populations, the underlying dermatology pathway may

or may not be restricted to specific groups. Where appro priate to the outcome being

discussed, results were also grouped by intervention type. Populations with no

available data for a given outcome were omitted from that results sectio n.
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Table 4.2 Condition subgroups

Classification Criteria for classification*

Suspected melanoma If patient referred from GP as a suspected melanoma.

Patient cohort of confirmed melanoma patients.

Suspected cancer (mixed) Suspected cancer or pigmented lesion populations where it is
not specified that it is suspected melanoma and melanoma is
not excluded.

Suspected nornrmelanoma cancer | Suspected cancer or pigmented lesions where it is specified
that melanoma are excluded.

Including any suspicious tumour - benign or malignant.

Mixed dermatology General dermatology population - mix of melanoma, non-
melanoma skin cancer, inflammatory and infectious
conditions.

Inflammatory/infectious Studies excluding melanoma or non-melanoma skin cancer

conditions populations, such as psoriasis, eczema.

Footnotes: *Based on GP suspicion/referral diagnosis

4.3 Results of the search

In the first search, after removal of duplicates, 5,709 title and abstracts were
assessed for eligibility. A total of 305 reports required full text review, with 91
studies reported across 111 papers fulfilling the eligibility criteria. In the second
search, 714 title and abstracts were screened and 185 new reports required full text
review. Additionally, 42 reports excluded in the original search for having the wrong
population were checked again to ensure no studies with a suspected melanoma
population relevant to the review were missed. Twenty -nine unique studies (across
30 reports) were included. In total, 120 studies across 141 papers were included in
the systematic review. An overview of the study selection process for both searches,
along with the full list of included studies is in the Appendix (Table A 4, Figure A 1,
Figure A 2).

4.3.1 Characteristics of included studies

The review identified 10 randomised controlled trials (RCTSs), two quasi-RCTs,76
prospective non-RCTs, and32 retrospective non-RCTs. Included studies either
utilised a between-group (n= 53 studies), a within group comparison (n= 65), or
both comparison types (n=2). Between-group comparisons involved the use of a
completely separate comparator group of participants, whereas within group
comparisons compared results of intervention and comparator strategies in the same
participants. Identified studies either began collecting data in primary care ( such as
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from the point of GP referral) or in secondary care (such asthe point the referral is
received for triage). Of the 120 included studies, 58 studies began collecting data in
primary care and 62 began collecting data in secondary care. It is noted that these
two study types mostly reported on different outcomes, with waiting time data
mostly available from those studies that began in primary care. Where the study
types reported on the same outcomes, these data were aggregated.

Twelve studies reported on a suspected melanoma population, four on a suspected
NMSC population 39 studies on a population suspected of cancer (mixed), 56
included a mixed dermatology population, and nine recruited a population with
inflammatory/infectious conditions. Additional study characteristics are reported in
Appendix Table A 5. Studies were reported from 23 locations: 32 from the USA, 14
from the UK (10 from England, three from Scotland, one from Wales), 12 from
Spain, nine each from Austria and Italy, seven from New Zealand, six each from
Turkey and Sweden, five from the Netherlands, three each from Germany and
Belgium, two each from France and Israel, and one each from Portugal, Denmark,
Greece, Australia, Chile, Colombia, Panama, Mexico,Japan and South Korea. Study
sample sizes varied geatly ranging from 10 to almost 106,500 participants. For five
studies conducted across multiple countries, the location was determined based on
either the country with the highest participant representation or that of the
corresponding author. Figure 4.1 illustrates the geographical spread and size of
included studies. All included studies were published from 2004 onwards; however,
some studies began collecting data prior to this with the earliest commencing data
collection in 1996 and the most recent ending in 2024. Over half of the studies were
published in the last 10 years (56% published between 2015 and 2024). Thirty-two
studies did not clearly report a study period. A detailed overview is available in
Appendix Figure A 3.
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Figure 4.1 Study locations and sample size
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Footnote : * Map created with Datawrapper. %9 # Seven studies report intervention arm sample
sizes which may under-represent overall size in comparison to other studies. (%2 261-266)

4.3.2 Intervention and comparators

Details of the intervention and comparators by study population are presented in
Table 4.3 to Table 4.7.

Studies were labelled based on the type of TD intervention used, which included
several approaches:

standard SAF) using clinical images accompanied by clinical notes
SAF with the addition of dermatoscopic images (SAF_DSC)

SAF spedfically using macroscopic images (SAF_MSC)

live interactive (LI)

A SAF utilising a video (SAFvideo)

A studies using combinations of these methods.

S D> D >

To further capture the nuances across the studies, additional labels were applied to
indicate if:

A images were taken at a designated imaging clinic (SAF_imageclinic)

A images were provided without accompanying clinical notes
(SAF_withoutnotes, SAF_DSC without clinical note$

A dermatoscopic images were used without standard clinical images
(SAF_DSC_along
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A the study arm focused on pre- or post-intervention periods
(SAF_DSC_prfpost).

For this review, images taken with microscopic attachments were classified as a form
of dermatoscopy. Most studies (n=86) included traditional FTF evaluations asa
comparator. In the remain ing studies, FTF was combined with dermatoscopy or
histology in the comparator arm, with one study 87 using live interactive TD as a
comparator. In cases where dermatoscopy or histology was explicitly used to
support the FTFevaluation, a separate label was assigned.

Modes of image acquisition varied across studies, involving different personnel such
as GPs or primary care providers, nurses, trained melanographers, other clinical
staff, or patients. Equipment also varied and included smartphones, digital cameras,
and, where used, additional attachments to enable dermatoscopy. In 11 studies, a
smartphone app was used which either allowed the user to take photos through a
feature within the app, or have users upload images directly into the app which
linked to a broader TD platform. Studies had different requirements for the number
of images required and how to take them; details are provided in the fo llowing
tables.
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Table 4.3 Intervention and comparator details

\ Intervention details
Assessor
Experience

T suspected melanoma population

Comparator details
Assessor

Experience

Image

Image taker :
_equipment

Image details Comparator (S)

Study author
M Type of TD label

Store -and -forward with  dermatoscopy )
A Digital clinical
image of the back
Digital camera | ; of the patient
diStefani SAF 9 A Digital
2007259 SAF_DSC NR NR and dermatoscopic FTF_DSC NR
- dermatoscope . .
images of all lesions
on the pat
__ back
Digital camera A Digital picture from
FazilJaber 9 a distance FTF_DSC
2023269 SAF_DSC NR GP and A Dermatoscopic Histo NR
dermatoscope .
___image
A 1 dermatoscopic
Ferrara Digital camera |~ image
2 SAF_DSC NR NR and film A Clinical images Histo NR
2004270
camera available for 9
cases
Hussain
2023271 SAF_DSC NR NR NR NR FTF NR
Piccolo A Dermatoscopic .
200427 SAF_DSC_alone NR NR Dermatoscope images Histo NR
Pizzichetta Digital camera | A Clinical and
200427 SAFE DSC NR NR and dermatoscopic Histo NR
dermatoscope images
Smartphone A1 overview image
Schultz with A 1close-up image
2023274 SAF_DSC NR GP dermatoscope A 2 dermatos;:oplcd FTF NR
attachment |mages'(po arised,
unpolarised)
Store -and -forward using an image clinic
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Comparator details

Comparator (s)

Assessor

Type of TD label

Image taker

Image details

and Year Experience equipment Experience
Congalton ) N Digital camera
2015275 SAF_imageclinic_ DSC_MSC| NR Nurse and NR FTF NR
dermatoscope
Store -and -forward with macroscopic images )
Melanographer A Body-sector imagg
Dermatology - and of selected skin
Arzberger nurse or (dermatology Digital camera lesions .
201627 SAF_MSC _DSC dermatology nurse or and A Close-up FTF_DSC histo | NR
resident der_matology dermatoscope A 14 ] .
resident) 1 dermatoscopic
image
A1 panoramic image
Ferrandiz - of an.atomic
SAF_MSC NR GP Digital camera location FTF NR

2012617 A 1 macro-

photograph
Store -and -forward without accompanying clinical notes )

A Image acquired Board:
Massone SAF_Wlthout_notes . Mobile phone unde.r.routme certified
2007279 SAF_DSC without clinical NR NR and _ conditions FTF dermatologi
notes dermatoscope | A No additional light ot

sources
Live -interactive
gg;{}?m LI NR NR NR A NR FTF NR

Key: FTFi face-to-face; FTF_DSC face-to-face evaluation with dermatoscopy; FTF_DSC_hista’ face-to-face evaluation with dermatoscopy and histology as
indicated; GP i general practitioner; Histo i histology; NR i not reported; SAF i store-and-forward; SAF_DSCi store-and-forward with dermatoscopy
(including clinical images); SAF_DSC_alone; SAF with only dermatoscopic images; SAF_withoutnote$ store-and-forward without notes; SAF_MSC1 store-
and-forward with macroscopic images; SAF_MSC_DSC store-and-forward with macroscopic and dermatoscopic images; SAF_DSC without noes; SAF
dermatoscopy without notes
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Table 4.4 Intervention and comparator details T suspected non -melanoma skin cancer population
\ Intervention details \ Comparator details \

Study author Type of Assessor - Image Image details Comparator (s) Assessor
and Year TD label Experience 9 equipment 9 P Experience

Standard store -and -forward
Cheng 2022289 SAF NR NR NR A NR El-il:s';o NR
Store -and -forward with dermatoscopy
Dermatologist
. Teledermatologist Dermatoscope with 13
Ferrandiz 2017 SAF . 7 "
IMPACT-TDG?) | SAF_ DSC with 5.—10 years Staff nurse a_da_lpted to A NR FTF year so
experience digital camera cancer
, experience
. A 2 macroscopic images
Digital camera (distant and close-up)
SAF_MSC . Lens attachment | ; . FTF
282) _
Senel 2013 SAF Dsc | NR Technician for A 72 megapixel Histo NR
- resolution
dermatoscope 7 .
A 1 dermatoscopic image
A 1 overview of anatomic
Digital camera . region
Sola-Ortigosa SAF 9 A 1close-up FTF
2020(283) saF psc | WR PCP and A 1 non-contact Histo NR
- dermatoscope S
dermatoscopic image
(polarised light)

Key: FTFi face-to-face; Histo 1 histology; NR 7 not reported; PCP i primary care provided/physician; SAF1 store-and-forward; SAF_DSCi store-and-
forward with dermatoscopy (including clinical images); SAF_MSCi store-and-forward with macroscopic images.
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Table 4.5 Intervention and comparator details
Intervention details

T suspected cancer (mixed) population
Comparator details \
Comparato Assessor

Image details r(s)  Experience |

Assessor .
Type of TD Experience Image taker Image equipment

Standard store -and -forward )
A Images of each lesion
Clarke 202125 |SAF NR NR Digital camera A One distant view with atleast 2 |ere oo [\R
_anatomical landmarks
A Closeup view
Felmingham Teledermatologis|Not clear-in
2023 SAF ts with 9-25 dermatology Digital camera NR FTF NR
SMARTI(?84) ear s 0 ellinic )
Hsiao 200825  |SAF NR PCP NR A Digital image of referred lesion [FTF NR
Kahn 2013%%®  |SAF NR PCP NR NR FTF NR
2 consultant
dermatologists
Mahendran 1 trainee -
2005287 SAF dermatologist NR Digital camera NR FTF NR
(specialist
registrar
ear 3) ]
Board-certified A Image of head and upper trunk
Shapiro 2004 28)|SAF academic PCP Digital camera A Image of affected body part FTF NR
dermatologist Close-up images
Store -and -forward with  dermatoscopy
Dermatologist
Several years of | . i - L
. ... Wwith several A 1 clinical overview image under
experience within ears of Smartphone App, with standardised conditions FTF_DSC_h
Borve 20139 |SAF_DSC the fields of skin o> 9" P PP < > sto NR
experience in dermatoscope A 1 contact dermatoscopic image | .
cancer and skin cancer and larised light Histo
dermatoscopy (polarised light)
dermatoscopy .
Borve 20152%9 |SAF_DSC 3 dermatologists Gp Smartphone App, with A1 cI|n|caI.overV|ew.|r.nage under FTF_DSC_h NR
dermatoscope standardised conditions sto
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Image details

Comparator details
Comparato Assessor

and Year

Experience

r(s) Experience

1 4th-year A 1 contact dermatoscopic image
resident in (polarised light)
dermatology
SAF Medical
290)
Bowns 2006k SAF DSC NR bhotographer NR NR FTF NR
Creighton-Smith FTF
5017290 SAF_DSC NR NR NR NI? Histo NR
_— SAF . Digital camera and A Clinical digital image FTF_DSC
292) - -
deGiorgi 2016 SAF_DSC NR Dermatologist dermatoscope A Dermatoscopic digital image  Histo NR
- . A L FTF
Fabbrocini SAF . Digital camera and A Clinical image
2008(2%) SAF_DSC NR Dermatologist dermatoscope A Dermatoscopic image ELTEDSC NR
SAF_DSC
SAF_DSC _p .
Ford 201529 e NR Not clear Smarpnone App. Wi vk TP R
SAF_DSC_p P P
ost
Gao 20230 |SAF_DSC NR GP Digital camera and NR FTF NR
dermatoscope
SAF Board-certified A
Kroemer SAF_DSC 4 dermatologist  Clinician Phone with dermatoscope A 3 clinical images FTF_DSC_h NR
2011¢%) one 9 attachment A 1 dermatoscopic image sto
SAF_DSC
SAF i
Kroemer SAF_DSC_aNR NR Phone with dermatoscope A Closeup clinical image FTF_DSC_h NR
2008(2%) one attachment A 1 dermatoscopic image sto
SAF_DSC
A Images showing location and a
McLaughlin Digital camera and close-up
2006397 SAF_DSC R Photographer dermatoscope A 1 digital dermatoscopy image FTF NR
for pigmented lesions
Moreno-Ramirez [SAF 3-5 years Digital camera and . >10 vye
2006(%) SAF DSC |dermatology GP dermatoscope NR FTF_histo experience
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Comparator details

e S Type of TD e Image taker Image equipment Image details - s
and Year yp Experience 9 ge equip 9 r(s) Experience
2 years TD
experience
Sahin 20242%9) |SAF DSC NR NR Dermatoscope NR FTF pre NR
; 10 years
Clinical images according to dermatology
SAF_DSC microscope e . Histo
magnification + focus ring + 6 year
LED ring illuminator experience
in TD
Tensen 202230 |SAF_ DSC NR GP Dermatoscope NR FTF NR
Digital camera and
dermatoscope
\Veronese SAF_DSC NR NR The NurugoTM Derma was NR FTF_DSC_h NR
20216%) SAF_MSC used for macroscopy, an sto
amateur
device consisting of a lens
attached to smartphone
5110 year
dermqtology A Images sent to Biolab engineers
\Veronese experience Digital camera and for optimised cropping and
203 SAF_DSC Medical student o . FTF_histo NR
2022309 210 year dermatoscope colour normalisation according
dermatology to pre-specified algorithms.
experience
Average of six Average of
SAF_DSC (range 1-10) A . FTF_DSC [six (range 1-
SAF_DSC G K . A Overview
Vestergaard P year so GP Smartphone with A Closeu FTF_DSC_hil0) vye
2020094 SAFE DSC ddermatology dermatoscope attachment A Dermatzsco (polarised light) sto dermatology
erm c';tologigt experience Py {p 9 Histo experience
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Comparator details

e S Type of TD e Image taker Image equipment Image details - s
and Year yp Experience 9 ge equip 9 r(s) Experience
No former
experience with
TD
Store -and -forward using an image clinic
. SAF_imagec
i A Regional i ini
R Cotee e
Jones 20215%)  inic_DSC_prNR GP NR includesdermatoscope | ‘; e NR
e -P P A Dermatoscopicimage SAF_DSC _p
A Up to 5 lesions st
] Histo
. A Up to 3 images per patient:
SAF_imagec Medical Digital camera and T  Site view
May 2008%00  >A_Magetyp illustration 9 ! FTF histo  NR
inic_DSC dermatoscope I Closeup
department , .
1 Dermatoscopic image
A Up to 4 high-quality images:
. . T Regional view
Morton 201107 _SAF_lmagecNR Medical Dermatoscope T Closeup FTF _histo NR
inic_DSC photographer , .
I Optional angled shot
1 Dermatoscopicimage
Nizar 2024208  SAF_Imagedy o Healthcare Dermatoscope NR FTF NR
inic_ DSC assistant
Store -and -forward with macro images )
Costin 2019112 |[SAF_MSC NR NR A Macroscopic, some including  |rp
- ruler in image
Damsin 202069 SAF_DSC_I\NR GP Smartphone with A Macroscopic |.m.ages FTE histo  INR
SC dermatoscope attachment | A Dermatoscopic images -
Damsin 2023 SAF_DSC_I\NR NR Smartphone App A Macroscopic images FTF NR
TELESPO$® |SC A Dermatoscopic images Histo
A1 panoramic view of anatomic
Ferrandiz - area where lesion is located FTF
SAF_MSC NR NR Digital camera 7 . . . NR
2007G10 - 9 A Macro image to describe Histo
morphologic features
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Image details

Comparator details
Comparato Assessor

and Year

Experience

O]

Experience

A Regional image
Hunt 2020G1) géF—DSC—'\NR Photographer  NR A Macroscopic image FTF NR
A Dermatoscopic image
A Regional anatomic
Lim 2012612 SAI:—MSC—[NR Mel_anographer Specially adapted camera | A Macroscopic FTF NR
SC (trained nurse) 7 .
A Dermatoscopic
Smartphone with
Marwaha SAF_MSCED|\ PCP magni?ying lens or A NR FTF NR
2019613 SC
dermatoscope .
g"ooor;’;%Ram'rez SAF_MSC NR NR Digital camera A ind(;grﬁzlc‘;’gfg‘;ﬁtso;rg;ﬂoram'c FTF histo  NR
A Panoramic views of body
A Macroscopic views (30mm field
~ of view)
Tan 2010 SAF_MSC [ Digital camera and A Dermatoscopic views (15 mm
IMAGEIT®  |SC NR Melanographer dermatoscope field of view)p ( FTF_DSC R
A Contact fluid used to reduce
glare from skin surface to
increase image quality
> 5 year > 5 ye
experience of A Lo experience
van der Heijden [SAF_DSC_Ndermatoscopy GP Digital camera and ﬁ i overview '”T‘a‘?’e ETE of
2013(%9) SC dermatoscope < macroscopic Image dermatoscop
> 3 Year A 2 dermatoscopic images y
experience of TD
A 2 macroscopic imagesfor each
>5 years - . lesion
(316, 317)\Warshaw SAF_MSC dermatoscopy ng_ltal camera with a A Lesions >2mm in height, FTF
5009 SAF—MSC—[experience Research staff FJ|g|taI ring flash for macro macro-angle taken Histo NR
SC images, and dermatoscope | ; o
A 1 dermatoscopic image

(polarised light)
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Key: FTFi face-to-face; FTF_DSGC face-to-face evaluation with dermatoscopy; FTF_DSC_histoi face-to-face evaluation with dermatoscopy and histology as
indicated; FTF_histoi face-to-face evaluation with histology as indicated; FTF_pre i face-to-face evaluation pre-intervention; FTF_post i face-to-face
evaluation post-intervention; GP i general practitioner; Histo i histology; NR i not reported; PCP1 primary care provided/physician; SAF1 store-and-
forward; SAF_DSCi store-and-forward with dermatoscopy (including clinical images); SAF_DSC_alone; SAF with only dermatoscopic images;
SAF_DSC_dermatologisi store-and-forward with dermatoscopy by derm atologist; SAF_DSC_GR store-and-forward with dermatoscopy by GP;
SAF_DSC prd store-and-forward with dermatoscopy pre -intervention; SAF_DSC_posti store-and-forward with dermatoscopy post -intervention;
SAF_imageclinic_DSG store-and-forward conducted at image clinic with dermatoscopy; SAF_imageclinic DSC_pre’ store-and-forward conducted at image
clinic with dermatoscopy pre-intervention; SAF_imageclinic_ DSC_post store-and-forward conducted at image clinic with dermatoscopy post -intervention;
SAF_MSQ store-and-forward with macroscopic images; SAF_MSC_DSQC store-and-forward with macroscopic and dermatoscopic images; TD i
teledermatology.
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Table 4.6 Intervention and comparator details
\ Intervention details

Study
author
Year

and

Type of TD label

Assessor
Experience

T mixed dermatology p

Image taker

Image
equipment

Health Information and Quality Authority

opulation

Image details

Comparator details

Comparator

(s)

Assessor
Experience

Standard store -and -forward )
A Controlled
conditions (well-
lit room, neutral
background, no
6-8 year s 6-8 years
Borve experience . flash, autofocus) experience
2012619 SAF including GP Mobile phone A Qp?roprla;te FTF_histo including
training in TD Istance from training in TD
patient to
include detalil
and extent of
disease
Bowns Health .
2006229 SAF NR professional Digital camera NR FTF NR
i - . FTF_post
Carter SAF - A Training provided -
2017G19) FTF pre NR Clinical staff NR to staff (S?,tomblned_po NR
Ebner Patient (or .
2008¢2) SAF NR Qermatologist Mobile phone A 3images FTF NR
if unable) .
Eminovic A 4images (2
200929 SAF NR GP Digital camera close_ups, 2 FTF NR
overviews)
;g;gg?l) SAF NR GP NR A Atleast 3images | FTF_histo | NR
Gatica >5 year g ﬁiplanoramm. >20 year
2015622 SAF physician GP NR close up using | rp physician
experience camera macro experience
function
Holmes Board-certified
2020(255) SAF dermatologists PCP Phone or camera | NR FTF NR

Page 130 of 443




Draft Health Technology Assessment of teledermatology to support the management of primary care referrals

Study
author and
Year
Jariwala
2021(323)

_Intervention details

Type of TD label

SAF

Assessor
Experience

NR

Image taker

PCP

Image
equipment

Smartphone App

Health Information and Quality Authority

Image details

Comparator details

Comparator

(s)

FTF

Assessor
Experience

NR

Joseph
202324

SAF

NR

PCP

NR

3 different views

FTF

NR

Kim 202054

SAF

NR

Clinical staff

Smartphone App

Well-lit area +
diffuse indirect
light
Uncluttered/
neutral
background
Avoid flash,
autofocus on
lesion

Skin
growth/lesion: 2
(close-up or
distant images)
Local rash/group
of lesions: 3
(distant, medium
and close-up)
Rash on multiple
body sites: at
least 3 (distant,
medium, close-
up)

Acne/facial rash:
5 (face straight
on, left and right
profile, upper
chest, upper
back)

FTF

NR
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Study
author and
Year

\ Intervention details

Type of TD label

Assessor
Experience

Image taker

Image
equipment

Health Information and Quality Authority

Image details

Comparator details

Comparator

(s)

Assessor
Experience

Kips 202052 SAF Academic _ GP Digital camera or NR ETE NR
dermatologists smartphone ]
Knol 200652 | SAF NR GP Digital camera 2 ;2;(’)632'3;"5 FTF NR
A Recommendation
;gi'ze(ggg SAF NR GP Digital camera 2:30;;2:2?2?” FTF NR
Telemedicine
A Routine
conditions, no
. additional light
g"ozsgg’gf SAF NR gﬁglecril Mobile phone _ sources FTF NR
A Up to 3 images
including
overview
g/loazsls(?zr;;e SAF NR GP Smartphone app |A 1-3 digital images | FTF NR
g";;gsg SAF NR NR NR NR FTF NR
A Standard
examination
room with
29 car 4 overhead
experignce no ‘ fluorescent
McKoy . ' - lighting, auto 22 years
2004G30) SAF previous Nurse Digital camera flash, white FTF experience
experience in balance
digital imagin 7 .
g ging A 2 images for each
view from
different angles
and distance
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\ Intervention details Comparator details

Comparator Assessor

Study
Image details (s) Experience

author and Type of TD label
Year

Image
equipment

Assessor
Experience

Image taker

A Average 6.5
images per
__patient
A Mobile camera
angle
perpendicular to
lesion
A Multiple views
(close-up,
straight on
lesion, middle
Smartphone App field with FTF NR
affected area in
centre, whole
body or obvious
region, distant if
needed)
A Distracting
jewellery/clothin
g removed
O'Connor A Photograph the
2017(332) SAF NR Parent Smartphone App primary condition | FTF NR
of concern only

Piette 20179 | SAF NR GP Phone or camera |A At least 3 images | FTF NR

Rios Yuil SAF . FTE
20126339 SAE FTE NR NR Digital camera NR Histo NR
TD1:>10

Digital camera NR FTF yearso
experience

Finalyear

Nami 2015@30 | SAF NR .
resident

>10 vyeal Residentsin

Ruiz 2009334 | SAF .
experience dermatology
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\ Intervention details Comparator details
Sy Assessor Image Comparator Assessor
author and Type of TD label : Image taker ; Image details :
Year Experience equipment ©) Experience
TD2-4: >5
year so
, experience
A 3unique images
Unclear - A Atleast 1 from a
Seiger 202077 | SAF NR likely Smartphone App distance to show | FTF NR
paediatrician distribution of
rash or lesion
Shin 2014©3%) | SAF NR Paramedic Smartphone NR FTF NR
A Medium
Taberner resolution .
Ferrer SAF NR PCP Digital camera (1.600X1200 FTF_DSC_his NR
2009336 _ pixels to
A Minimum
compression
A Neutral
Taslidere . . background
2022(337) SAF NR Dermatologist | Smartphone A Noflash, well-lit | FTF NR
room with
autofocus
A Neutral
Taslidere . background
202333) SAF NR NR Smartphone A Noflash, well-lit | FTF NR
room with
autofocus
nggi{ggllde SAF szerieynfea "lop Digital camera A Max 4 images FTF NR
Non- A .
;/g;&si?lvan SAF NR dermatologist | Digital camera A ;nc;lrgrg:re digital FTF NR
physician
Wang SAF NR Referring Phone or camera | NR FTF NR
2020©40 provider
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Study
author
Year

and

\ Intervention details

Type of TD label

Assessor
Experience

Image taker

Image
equipment

Health Information and Quality Authority

Image details

Comparator

(s)

Comparator details

Assessor
Experience

neutral colour

Wu 2021233) SAF NR NR NR NR FTF NR
Zink 2017b34) | SAF NR NR Smartphone App ﬁ 1;‘(’)2:3;" EnTsfo NR
Store -and -forward with  dermatoscopy
- FTF_DSC_pre
SAF_DSC pre Digital camera, - -
(263) — _
Koch 2024 SAF_DSC_post NR GP dermatoscope NR ;TF_DSC_po NR
FTF pre
PCPor - -
Naka 201834 SAF_DSC NR medical Digital camera, NR FTF_post _ NR
SAF : dermatoscope FTF_combine
assistant d
Basically
Papadimitriou | SAF_DSC trained 7 . FTF
2021644 SAF NR dermatologist NR A Atleast 3 images Histo NR
S
A Camera angle
perpendicular to
_ lesion
A Multiple views
(distant, entire
. body/obvious
ieen(;(i)cral region, medium
Rubegni student (in Digital camera with affected
o SAF_DSC NR ; g ! region in centre, | FTF NR
2011 the final-year | dermatoscope close-up straight
course for on Iesic?n) 9
GP p
S A Removal of
distracting
_ jewellery/clothing
A Standard
background,
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\ Intervention details Comparator details
Study

Assessor Image

Comparator Assessor
. Image taker ;
Experience equipment

author and Type of TD label () Experience

Year

Image details

perpendicular to
camera and
diffuse indirect
light
5 doctors in
Doc;tor . Phone with A o . ETE DSC their final year
Zink 2017a3% | SAF_DSC NR pher OITV'?'”? dermatoscope A Verview Histo of specialist
the ¢ inica attachment Closeup Isto dermatology
examination -
training
Store -and -forward using an image clinic )
Panoramic view
_ (<1Im away)
Dermatoscopic
. image (polarised
;82(29(23:45;”&1 SAF_imageclinic_DSC NR Nurse Dermatoscope _ light) FTF_DSC NR
A Where possible,
inclusion of
measurement
scale
3
teledermatolog
ists with >5 ;
year so A Anatomical site
Palamaras SAF_imageclinic_DSC_M experience Medical A M acrescopic
2022261 SC photographer NR . mage _ FTF NR
4 A Dermatoscopic
teledermatolog image
ists with <5
year so
experience
Store -and -forward with macro images

Page 136 of 443



Draft Health Technology Assessment of teledermatology to support the management of primary care referrals

\ Intervention details

Health Information and Quality Authority

Comparator details

SUUEY Assessor Image Comparator Assessor
author and Type of TD label : Image taker 9 Image details P :
Year Experience equipment (s) Experience
AbdulGafoor Consultants Smartphone with A i:tn(;ergqatoscoplc
2024(349) SAF_MSC _DSC >5 year ¢ Patents dermatoscope A1 9 . FTF_histo Consultants
experience attachment - macroscopic
___image
A 3 standard
§ images:
S e
Altieri 20168 | SAF_MSC Board—certlf-led investigator Digital camera i distance away FTF Board—certlf}ed
dermatologists (same for all 1 Closeup dermatologist
patients) macro-image
i with ruler
A Side view
Keleshian Trained 7 .
2017349 SAF_MSC NR imager NR A Macro-images FTF NR
A Affected
anatomical area
Digital camera _ to be identifiable
\g\éylted 2013 SAF_MSC NR PCP with a digital ring | A 1 distance/mid- ETF NR
(350) flash for macro- | range shot
images A 1 close-up
macroscopic
image
Live -interactive
Dermatologist A Small lesions Dermatologist
. 9 imaged at closest . 9
with 3 . with 3 vy
experience - possible focal experience
SAF P distance that P
Baba 200335V . Nurse Digital camera included FTF_histo .
SAF_LI Dermatologist . . Senior
. uninvolved skin .
with 5 A Large lesions dermatologist
experience -arge ie: with 10 years
imaged in 2 or
. compared
more views
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\ Intervention details

Comparator details

Study
author and
Year

Type of TD label

Assessor
Experience

Image taker

Image
equipment

Image details

Comparator

(s)

Assessor
Experience

diagnoses for
TD vs FTF
Castillo SAF Trained FTF
2022(352) LI NR imager NR NR Histo NR
6 board-
certified
dermatologists
Fujimoto 6 der_matology _ C_ommercial _
2024353 LI spgualty Dermatologist wdeogonferencm NR FTF NR
trainees g equipment
6 board-
certified
internists
Board certified
dermatologist
Marchell SAF _ Third-year _
201759 LI_low quality dermatology NR NR NR FTF Rotating
LI_high quality residents residents with
variations in
expertise
Commercial
Mofid 2007 | LI NR N/A videoconferencin | NR FTF NR
g equipment
SAF i . .
Romero LI NR PCP Digital camera |/ High-quality FTF NR
2006232 SAF LI digital images
romers | A > 3 yea - A > 3 year
2010(59) LI experience in GP Digital camera would enable site FTF experience in
SAF_LI telemedicine L telemedicine
and distribution
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_Intervention details

Study
author and
Year

Assessor

Type of TD label Experience

Image taker

Image
equipment

Health Information and Quality Authority

Image details

Comparator details

Comparator

(s)

Assessor
Experience

of lesions to be
_ discerned
A Closeup
A Well-lit room +
flash
Store -and -forward without accompanying clinical notes :
A Image acquired
under routine
_ conditions
A No additional
Massone . Medical Personal Digital light sources
200657 SAF_withoutnotes NR student assistant A ng 0 3 images FTF NR
per patient
including
overview and
close-up
> ..
gozéi(iss) gﬁi—w'thoumom exié’ﬁ:;i . NR Digital camera | NR FTF NR
Resident
10/26 (38.5%)
Attending
16/26 (61.5%)
vears in Images with and A Elzrsee?tj\gew’
Rogers SAF_withoutnotes practice Trained without d i ' . FTE NR
2022659 SAF DSCwithout notes | (Attendings) imagers ermatoscopic
dermatoscope view for each
1-54/13 lesion and rash
(31%)
6-10 4/13
(31%)
11-15 1/13
(8%)
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\ Intervention details Comparator details
Study

Assessor Image

Experience Iz fEler equipment
> 15 4/13

(31%)

Comparator Assessor

author and Type of TD label () Experience

Year

Image details

% Clinical
practice using
dermatoscopy
< 50% 13/26
(50%)

>/= 50%
13/26 (50%)

Store -and -forward using videos

A Video application
can be installed
on patients

llie 202260 SARideo NR Patient Phone or camera phone or use FTF NR

web-based login

if a smartphone

is not owned
Medical A Lesions recorded
Lepe 2004%*% | SARideo NR Video camera at distance of FTF NR
students o

Key: FTFi face-to-face; FTF_DSC face-to-face evaluation with dermatoscopy; FTF_DSC_histoi face-to-face evaluation with dermatoscopy and histology as
indicated; FTF_histoi face-to-face evaluation with histology as indicated; FTF_pre i face-to-face evaluation pre-intervention; FTF_post i face-to-face
evaluation post-intervention; GP i general practitioner; Histo i histology; LI i live interactive; NR i not reported; PCP i primary care provided/physician; SAF
I store-and-forward; SAF_DSCi store-and-forward with dermatoscopy (including clinical images); SAF_DSC_prei store-and-forward with dermatoscopy pre -
intervention; SAF_DSC_posti store-and-forward with dermatoscopy post-intervention; SAF_imageclinic DSCi store-and-forward conducted at image clinic
with dermatoscopy; SAF_imageclinic_ DSC_MSC store-and-forward conducted at image clinic with dermatoscopy and macroscopic images; SAF_LIT store-
and-forward with live interactive; SAF_MSC store-and-forward with macroscopic images; SAF_MSC_DSC store-and-forward with macroscopic and
dermatoscopic images; SAFvideoi store-and-forward with video attachment .
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Table 4.7 Intervention and comparator details T inflammatory/infectious conditions population

\ Interve ntion details Comparator details \

Comparator Assessor
S Experience

Assessor
Experience

Image

Image taker ;
_equipment

Image details

Study author
M Type of TD label

Standard store -and -forward
Initial PCP or
Armstrong office staff,
2018362 SAF NR ongoing NR NR FTF NR
patient

Chansky Smartphone

2017(259) SAF NR NR App I\'IR FTF NR

Kazi 202167 SAF NR Patient NR A 3images LI NR
Board- i

Klaz 2005369 SAF ce.r_tlfled Medical staff | Digital A Standard prptocol for ETE NR
military member camera dermatologic photography
dermatologist

Marwaha

2021369 SAF NR PCP NR NR FTF NR
Experienced

Shalmon gﬁ;matologlsts Attending

(365) SAF Residents NR NR FTF senior

2023 young hysician
dermatology phy
residents

Store -and -forward with  dermatoscopy via an image clinic )

Lowe 2021262 SAF_imageclinc_ DSC Consultant_ Professional NR A High-quality qllr_ncal and ETE NR
dermatologist | photographer dermatoscopic images

Store -and -forward including video
Dermatology .

Feigenbaum | SARvideo posigracuate | Doctor smartphone | & ot e~ | FTF Jeares

201766 SAF Postg or camera In standard patient clinic yea
training years rooms experience
2-4

Store -and -forward with macroscopic images
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\ Interve ntion details

Type of TD label

Study author
and Year

Assessor
Image taker

Health Information and Quality Authority

Comparator details

Image Comparator Assessor

Image details

Experience

Principal
investigator
(paediatrician)

Heffner 200967 | SAF_MSC NR

equipment (s) Experience

A Fine detail image size

_ (1200X1600 pixels)

A Overhead fluorescent light
with some natural light

through examination room

Digital

FTF
camera

NR

Key: FTFi face-to-face; SAFi store-and-forward; SAF_imageclinic_DSC store-and-forward conducted at image clinic with dermatoscopy (including clinical
images); SAF_MSQ store-and-forward with macroscopic images; SAFvideoi store-and-forward with video attachment; PCPi primary care

provided/physician.
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4.3.3 Baseline characteristics

Overall, the mean age of participants was 49. 8 years. The mean age of participants
in suspected cancer populations (55.7 years) was notably older than the mean age
of participants in mixed dermatology populations (45.1 years) and
inflammatory/infectious conditions populations (31.2 years) (Figure 4.2). The studies
included similar proportions of females and males, however, several studies which
were conducted using data from US Veteran Affairs claims databases comprised
males only (Figure 4.3). Figure 4.4 shows the number of studies by adult or
paediatric population. Only five studies were limited to a paediatric population.

Figure 4.2 Boxplot of participant age by study population
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Footnote : Diamond point represents mean age, crossbar represents median age,round points
represent outliers.
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Figure 4.3 Percentage female participants by study population
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Footnote: Diamond point represents mean age, crossbar represents median age, round points
represent outliers.
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Figure 4.4 Number of studies by adult or paediatric population and study

population

40

30
(2] .
2 Population
T
% |:| Inflammatory/infectious
5 . Mixed dermatology
5 20 . Suspected cancer (mixed)
-g Suspected melanoma
3 [ ] suspected NMSC

10

0 i
Adult Paediatric All ages NR

Key: NMSCi non-melanoma skin cancer; NRT not reported.

4.3.4 Risk of bias

Critical appraisal was carried out using the Risk of Bias 2 tool (RoB 2)©®68) for RCTs
and Risk of Bias in Nonrandomised studies - of Interventions (ROBINS-1) tool 69
for non-randomised controlled trials (non-RCT9. Critical appraisal was only carried
out on the primary publi cations and not on linked or secondary publications arising
out of the same study.

Figure 4.5 and Figure A 4 in the Appendix present a summary of the risk of bias
assessment of the 10 RCTs(26. 29, 232, 263, 290, 347, 356, 362, 370, 371) jncluded in this review.
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Figure 4.5 Risk of bias graph for  RCTs: review authors' judgement about
each risk of bias item presented as percentages across all
includ ed studies

Bias arising from the randomisation process

Bias due to deviations from intended interventions

Bias due to missing outcome data _

Bias in measurement of the outcome _

Bias in selection of the reported result -
0% 25% 50% 75% 100%

| . Low risk D Some concerns . High risk |

Considering bias arising due to the randomisation process, some concerns were
identified for two studies53 370 as there was no information to inform the bias
assessment while for one study®*?) the risk of bias was deemed to be high due to
the differences in baseline characteristics between the two groups. Considering bias
due to deviations from the intended interventions, there were some concerns
relating to three studies(?63 356.362) as the participants and the assessors were aware
of the assignment to the intervention . Risk of bias due to missing outcome data was
deemed to be of some concern in three studies®%6:370.371) and high for three
studies. (2. 232.290) Stydies at high risk of bias due to missing outcome data were
missing data for greater than 5% of participants and lacked a clear explanation on
how missing data were handled. Considering bias in measurement of the outcome,
there was some concerns regarding eight studies(® 232, 263, 290, 347, 356, 370, 371) \yere
assessed to havesome concerns regarding risk of bias in measurement of the
outcome due to lack of blinding of outcome assessors, participants, and the
subjective measurement of the outcome. Two studies@® 362) were deemed to have a
high risk of bias in measurement of outcome; for one study %2 there was a lack of
clarity around outcome measurement for the comparator group, while for another
study®® assessing the time period between GP referral and the dermat ol ogi st 0s
reply, it was due to the subjective nature of the outcome measurement and the
likelihood of the outcome measurement being influenced by the knowledge of the
intervention received. Considering bias due to selective reporting of results, there
were some concerns for five studies( 29,232,356, 371) gn risk of bias due to selective
reporting of results; these studies as they did not provide information on a pre -
existing protocol or analysis plan.

Figure 4.6 and Figure A 5 in the Appendix present a summary of the risk of bias

assessment of the 110 non-randomised controlled trials(?7- 28,51, 52, 71, 80, 112, 233, 254, 255,
261, 262, 264-279, 282-316, 318-346, 348, 349, 351-355, 357-361, 363-367, 372) inClUded in thlS reVieW.
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Figure 4.6 Risk of bias graph for  non -RCTs: review authors' judgement
about each risk of bias item presented as percentages across all
included studies

Bias due to confounding

Bias due to selection of participants

Bias in classification of interventions

Bias due to deviations from intended interventions
Bias due to missing data

Bias in measurement of outcomes

Bias in selection of the reported result

0% 259%, 50% 75% 100%

I . Low risk D Moderate risk . Serious risk . Critical risk . No information |

Considering bias due to confounding, 26 studies were considered at critical risk of
bias, nine at serious risk and eight at moderate risk. 67 studies(®. 52. 80. 112, 254,255, 265,
268, 270, 272, 273, 276, 278, 282, 283, 287, 288, 290, 292, 293, 295 -298, 300-305, 310, 314-316, 318, 320, 321, 325-328,
330-340, 342, 344-346, 348, 351, 353, 354, 357-361, 365, 367) reported on a within group comparison,
the risk of bias due to confounding were deemed to be low in these studies for this
reason. Considering bias due to the selection of participants into the study , one
study(@®) was assessed to have criticalrisk of bias as the study only assessed
patients referred for surgic al encounters. Six studies were assessed to have serious
risk of bias,(262. 269, 271, 292, 306, 328) regsons being selecting specific diagnoses after
start of intervention, (271.292.306) differing start times for follow -up and intervention,
possibly allowing lesions to progress before consultation 269 328) and including only
patients deemed unsuitable for TD in the comparator grou p.?62) Five studies were
assessed to have moderate risk of bias®1: 255 297,348, 353) primarily because
participants had different start times for foll ow-up and intervention, 255.297) or this
information was not reported for the comparator group. (1.348.353) One study(¢? did
not have sufficient information to assess the risk of bias due to selection of
participants. Considering bias in classification of interventions, four studies®*. 262,275,
279) were reported to have serious risk of bias as the classification of intervention
status was affected by the knowledge of the outcome or there was no information
on how the comparator group was defined. The risk of bias due to deviation from
intended interventions was serious for one study®%) as the participants were
referred from the one pathway to another pathway, resulting in deviations. There
was no information to assess the risk of bias due to deviation from intended
interventions for three studies. (261, 266, 280) Risk of bias due to missing data was
deemed to be critical in 20 studies.(27' 51, 112, 255, 273, 275, 287 -289, 301, 305, 307, 313, 314, 321, 325,

51, 112, 255, 273, 275, 287-289, 301, 305, 307, 313, 314, 321, 325, 330, 336, 348, 358) assessed to be at critical

risk of bias, the proportion of missing data was uneven across the intervention and
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comparator groups and there was no evidence for management of missing data. For
studies(?67. 295, 312, 322,323, 326, 343, 365) deemed to be at serious of risk of bias due to
missing outcome data, while they reported missing data for more than 5% of
participants, the authors reported that the missing data from the intervention and
comparator groups were proportional and in instances where missing data was not
proportional across the groups, analyses were conducted to assess the impact of the
missing data and to control for it. Eleven studies(71: 261, 262, 264, 266, 279, 280, 308, 349, 354,
363) did not have sufficient information to assess the risk of bias due to missing data.
Considering bias in measurement of outcomes, one study®?®) was assessed to be at
critical risk of bias for measurement of outcome du e to different methods of
outcome assessment between intervention groups: the GP decided if TD consultation
was needed, while a dermatologist decided if FTF consultation was needed. Nine
studies(?61. 262, 266, 276, 279, 303, 308, 351, 365) \yere assessed to have serious risk of bias for
measurement of outcome, reasons being the same dermatologist evaluating
diagnosis for the same participant via SAF and subsequently FTF35D lack of
information on methods for outcome assessment and systematic errors in
measurement of the outcome (261, 262, 266, 276,279, 308) gnd different experience of the
dermatologists providing the diagnosis for diagnostic concordance studies (393 365)
Eighty-six studies were assessed to be atmoderate risk (7. 28. 51,52, 71, 80, 112, 233, 255,
265, 268-270, 275, 278, 282-292, 294-296, 298, 300-302, 304, 305, 307, 309, 310, 312-316, 318-327, 330-346, 348, 349,
852-355, 357-361, 363, 364, 366, 367, 372) due to non-blinding of the outcome assessors and the
subjective nature of the outcome. Six studies (1. 273. 286, 299, 348, 354) yere deemed to
have moderate risk of bias due to selective reporting of results, as results were
deemed to be probably selected on the basis of different subgroups, 1. 273,286,299,
348,354) or on the basis of multiple outcome measurements.(348)

Overall, critical risk of bias was identified in 42 non-randomised studies,?7. 5%, 71, 112,
255, 261, 262, 264, 266, 273-275, 279, 284-289, 301, 305-307, 309, 311-314, 319, 321, 322, 325, 328-330, 336, 343, 348,
849,358, 363,366) The critical risk of bias in a large number of non -randomised studies
was driven by confounding and missing data. In 26 studies there was no attempt to
control for differences between study arms, and in 20 studies there was a large
proportion of missing data, the missing data was unbalanced across the groups and
no methods to adjust for missing data were reported. These issues are relevant to
the interpretation of study results and are discussed in the sections below, however,
despite these limitations, all non-randomised were considered appropriate to include
in this systematic review with caveats acknowledged in the report.

The funding source for each study was extracted (Table A 5 in the Appendix). Six
studies(@75. 276,297, 328, 342, 346) \yere industry-funded and one was funded by a
combination of industry and government funding. %89 Of the remaining studies, 46
gave no information on funding source, 45 were supported by a charitable or
government grant, and 22 declared no funding source.
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4.3.5 Teledermatology concordance

The following section reports on the effectiveness and reliability of TD. Outcomes
include concordance between TD and routine care with respect to clinical triage,
diagnosis, and management as well as diagnosticreliability of TD evaluations.

4.3.5.1 Triage concordance
4.3.5.1.1 Suspectedcancer (mixed) population

Three studies evaluated triage concordance within a population with suspected
cancer.(289.298,373) Moreno-Ramirez 2006 compared standard SAF and SAF with
dermatoscopic images and Borve 2015 and Dahlen Gyllencreutiz 2017 assessed
concordance based on assigned appointment priority (high, within two weeks;
medium, within four weeks; low, within 8 1 12 weeks; or unprioritised, no r eferral
required). Data for the three studies are presented in Table 4.8. Due to the limited
number of studies and heterogeneity between them, a meta -analysis was not
deemed feasible.

In Moreno-Ramirez 20062%) relevant referrals were considered those in which
malignant lesions were referred to FTF evaluation while irrelevant were defined as
benign lesions referred to FTF evaluation. TD using dermatoscopic images resulted
in more relevant referrals (20.8% versus 17.2%; p<0.05) and fewer irrelevant
referrals (41.7% versus 58.7%; p<0.05) to FTF consultation compared with TD
using only clinical images. No false negatives (malignant lesion not referred to FTF)
were reported with either TD method. In Borve 2015, TD correctly assigned high
priority to 65% of SCC cases compared with 40% of cases referred via usual care.
Among the cases with SCCin situ, 71% were correctly assigned high or medium
priority by TD compared with 44% in the usual care referral arm. For malignant
melanoma, TD achieved a 100% accuracy rate in triaging all cases as high priority,
and similarly, all melanoma /n situ cases were correctly identified as medium or high
priority. In contrast, in the usual referral arm, three out of four malignant melanoma
cases were incorrectly given medium or low priority, and three out of five melanoma
in situ cases were inappropriately triaged as low priority.2%9) Dahlen Gyllencreutz
2017 was a retrospective study which randomly selected a sample of TD and usual
care referrals from Borve 2015 covering each of the four priority groups. Referrals
from each group were independently assessed by six dermatologists. Overall, the
authors reported that a significantly higher proportion of assessments were assigned
the completely correct priority with TD compared with assessment through usual
paper referrals (51% vs 38%; p=0.042). Regarding malignant melanoma, a
significantly higher proportion of evaluations were correctly assigned high priority
using TD compared with those referred in the usual pathway (98% vs 62%;
p<0.012). When limited to malignant and pre -malignant cases, a higher proportion
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of those assessed through TD were triaged at least as high as recommended
compared with the usual paper referral arm, however the difference was not
statistically significant (79% vs 68%; p=0.26). Of the 318 TD evaluations of
malignant or pre-malignant cases, eight (2.5%) were incorrectly referred back to
primary care without a FTF dermatology appointment. Among cases with a final
diagnosis of a benign condition, a significantly higher proportion of evaluations were
referred back to primary care without a FTF visit in the TD arm compared with the
usual paper referral arm (43% versus <1%; p<0.001). ©73 The study also assessed
the ability to plan for surgery first visit; among cases with a diagnosis of SCC, while
a higher proportion of patients assessed by TD had their surgery planned at first visit
compared with the usual care referral route, this difference was not statistically
significant (58% vs 41%; p=0.33). In contrast, a significant difference was seen for
melanoma cases in which 91% evaluated through TD were able to have surgery
recommended for their first visit compared with on ly 36% referred through the usual
pathway (p<0.001). Considering all the diagnoses where surgery should always be
the first choice (malignant melanoma, melanoma /n sitv and SCC), TD would have
resulted in a significantly higher proportion of evaluations (7 1%) with surgery at the
first visit compared with usual referrals (39%; p<0.001).
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T suspected cancer (mixed) population
Triage defin ition

Condition

Health Information and Quality Authority

Study author Study arm N Comparator
and Year
MM= 19
MM /n situ= 16
SAF_DSC SCC=17
SCCin situ=7
Lesions Study hospital
recommended
Borve 2015 guidelines
MM= 4
MM /n situ=5
Usual paper sce=5
referral
SCCinsitu=9
Lesions
Dahlen SAE DSC 80 cases .
Gyllencreutz - 480 evaluations .
Study hospital
2017 Usual paper | 77 cases
. recommended
referral 462 evaluations o
53 cases guidelines
SAF_DSC 318 evaluations

Appointment priority:

A High: within 2 weeks (high
suspicion of invasive MM
and SCC)

A Medium: within 4 weeks
(suspicion of MM in situ
and SCCin situ)

A Low: within 8-12 weeks
(Other tumours including
actinic keratosis, BCC, and
atypical melanocytic lesions

A Unprioritised: referral sent
back without FTF
appointment

SCC

MM:

100% correctly triaged as high
priority

MM J/n situ .

100% correctly triaged as medium
or high priority

SCC:

65% correctly triaged as high
priority

SCCin situ :

71% correctly triaged as medium
or high priority

MM:

25% correctly triaged as high
priority (remaining 3 given low or
medium priority)

MM in situ :

40% correctly triaged as medium
or high priority

SCC:

40% triaged as high priority
SCCin situ :

44% triaged as medium or high
priority

Mixed

51% completely correct

Mixed

p=0.042
38% completely correct

79% triaged at least as

high as recommended p=0.26
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a benign lesion

Irrelevant referral rate:
41.7% (10 false

Study author Study arm I\ Comparator Triage defin ition Condition Results
and Year
Usual paper | 57 cases Malignant 68% triaged at least as
. andand pre- .
referral 342 evaluations . high as recommended
malignant
SAF_DSC 27 cases . 43% unprioritised
162 evaluations ;
Benign p<0.001
Usual paper | 20 cases <1% unorioritised
referral 120 evaluations o unp
9 cases
0
SAF_DSC 54 evaluations Malignant 98% completely correct p=0.012
Usual paper | 11 cases . melanoma 62% completely correct
referral 66 evaluations
SAF_DSC éé gszleusations 58%
SCC p=0.33
Usual paper | 9 cases
. 41%
referral 54 evaluations
SAF Dsc | Jcases . 91%
54 evaluations Malignant <0.001
Usual paper | 11 cases melanoma 36% p<b.
referral 66 evaluations Ability to plan for surge ry at first
SAF_DSC 14 cases . visit . 68%
84 evaluations Melanoma in -0.03
Usual paper | 6 cases situ =
. 42%
referral 36 evaluations
SAF DSC | c4cases Mixed 71%
204 evaluations .
requiring p<0.001
Usual paper | 26 cases surger 3904
referral 156 evaluations gery °
Relevant referral rate:
Referral management: .
A g 20.8% (5 true positive
. A Relevant referral (TD refers
Moreno- Appropriate a malignant lesion) results from 24
: SAF_DSC 61 patients referral based | 7 Mixed referrals) p<0.05
Ramirez 2006 on histology A Irrelevant referral (TD refers
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Study author Study arm I\ Comparator Triage defin ition Condition Results
and Year

False positive: TD refers a positive results from 24
benign lesion. referrals).
False negative: TD does not No false negatives.

refer a malignant lesion.

True positive: TD refers a
malignant lesion

Relevant referral rate:

True negative: TD does not refer 17.2% (5 true positive
a benign lesion. results from 29
referrals)
SAF Irrelevant referral rate:

58.7% (17 false
positive results from 29
referrals).

No false negatives.
Key: BCCi basal cell carcinoma; FTFi face-to-face; MM i malignant melanoma; N i number of lesions, cases, evaluations, or patients; SAFi store and
forward; SAF_DSCi store and forward with dermatoscopy; SCC 1 squamous cell carcinoma; TDi teledermatologist.

Note: Each case (n=80) in Dahlen Gyllencreutz 2017 was evaluated six times; results reported refer to the proportion relative to the number of evaluations.
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4.3.5.1.2 Mixed dermatology population

Two studies reported triage concordance for a mixed population ( Table 4.9).(318.359)
Borve 2012 compared the triage assessment (0-2 weeks; 2-4 weeks; 4-12 weeks; or
not required) of two dermatologists using SAF clinical images with a final triage
decision following FTF assessment. Both dermatologistsconducted the image review
first, followed by independent FTF assessment of each patient (n=40) before jointly
agreeing on the final triage category. The TD triage decision was considered
concordant if it was equal or higher priority to that of the final FTF decision. Overall,
TD demonstrated high triage concordance with the final assessment (TD 1: 85%;
TD2: 95%). Triage concordance remained high for benign (TD1: 96%; TD2: 100%)
and malignant (100% for TD1 and TD2) tumours. The concordance was lower for
dermatitis conditions otherwise unspecified, at 50% and 67% for TD1 and TD2,
respectively.®18) While triage concordance was generally high, the study was limited
by a small sample size. Additionally, the use of the same dermatologist conducting
the image review and FTF consultation may have contributed to the high
concordance rates. Inthesecond study, Rogers 2022 compar e
assessment of urgency (not urgent, urgent, or emergent) utilising 20 SAF clinical
images only with the same 20 SAF images including dermatoscopy. The addition of
dermatoscopic images significantly increasedthe proportion of physicians rating non -
neoplastic lesions as nonurgent (54% vs 81%, p<0.0001). The study also reported
increases in the proportion of physicians rating benign neoplastic conditions as non-
urgent (69% to 78%) and malignant neoplastic lesio ns as urgent (44% to 58%);
however, no statistical significance is provided for these changes.*® The study had
a small sample size and was not conducted under routine clinical conditions which
pose limitations for the generalisability of the results and conclusions that can be
drawn from it.
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Table 4.9 Triage concordance 1 mixed dermatology population
Study Study Comparator Condition | Triage Results
author arm definition
40 Triage decision . TD1: 85%
SAF patients | with an equal Mixed TD2: 95%
SAF 26 or higher Benign TD1: 96%
patients | priority givento | tumours ETE visit TD2: 100%
SAF 6 the patient Malignant required TD1: 100%
patients | after tumour within: TD2: 100%
assessment of '
Borve the SAF referral
. : 0-2 weeks
2012 in comparison
i - 2-4 weeks
to the final Dermatitis 4-12
. - -12 weeks
SAF 6 triage decision not Not required TD1: 50%
patients | as agreed upon | otherwise TD2: 67%
by both specified
dermatologists
after the FTF
visit.
6 Malignant Urgent/emergent:
SAF )
images neoplasms 44%
SAF DSC 6 Malignant Urgent/emergent:
- images neoplasms 58%
3 Non- Level of
SAF : neoplastic | urgency: Non-urgent: 54%
Rogers images :
2022 SAF vs lesions
3 SAF_DSC Non- Non- urgent
SAF_DSC . neoplastic | Urgent Non-urgent: 81%
images )
lesions Emergent
SAF 11 Benign Non-urgent: 69%
images neoplastic
SAF_DSC 1t Benign Non-urgent: 78%
images neoplastic

Key: FTF- face-to-face; N i number of images or patients; SAF i store and forward; SAF_DSC-
store and forward with dermatoscopy; TD i teledermatologist.

4.3.6 Diagnostic concordance

This section examines the diagnostic concordance between TD and traditional

diagnostic methods, including FTF clinical evaluations and histology when indicated.

Where studies provided comparative data between TD and usual care cohorts, a

meta-analysis of risk ratios (RR) was conducted. Additionally, where appropriate, a

meta-analysis of percentage concordance was conducted focusing on the agreement

bet ween the teledermatol ogistds priWheny di ag
data were available, further analyses were conducted to explore percentage
concordance considering differential di agnos
between malignant and benign lesions. To better understand sources of variation in

diagnostic performance, potential effect modifiers reported in the studies are also

presented, including image quality, diagnostic confidence, and the years of

experience of the teledermatologist. Importantly, in a real -world setting where TD is

used in a referral management model, it is expected that patients with an unclear or
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uncertain diagnosis would be referred for FTF consultation. Therefore, the results in
this section should be interpreted with caution.

4.3.6.1 Suspected melanoma population

Three studies?69 270. 278) provided diagnostic concordance data for populations with
suspected melanoma. The study sizes ranged from 12 to 250 participants. Due to
clinical heterogeneity among the studies, pooling the percentage concordance
results was not feasible. Instead, individual study results are presented in Table
4.10. Two studies assessed percentage concordance for the overall study population.
One®’®) reported 89% concordance using standard SAF TD compared with FTF
consultation, and 91.5% concordance when dermatoscopic images were added.
Another study©@’® compared SAF with dermatoscopic images against final histology
and reported 83% concordance. The third study %) evaluated percentage
concordance for both SAF with dermatoscopy and FTF diagnoses against histology
across specific disease categories. In this study, TD appeared to perform better than
FTF consultation, with RRs for an incorrect diagnosis of 0.67 (95% CI: 0.39 to 1.14)
for malignant melanoma, 0.77 (95% CI: 0.45 to 1.31) for atypical melanocytic
lesions, and 0.72 (95% CI: 0.49 to 1.07) for distinguishing malignant from benign
lesions. However, results were not statistically significant and the study did not f ind
a statistically significant difference in the frequency of correctly diagnosed malignant
melanoma between the TD and FTF groups (Chtsquare test, p= 0.109; Fisher test,
p= 0.15), suggesting that TD and FTF examinations were equivalent in detecting
malignant melanoma.

Table 4.10 Diagnostic concordance - suspected melanoma population
Study Study Comparator | N- Concordance

author arm patients
Malignant melanoma (n=40): 75%
SAF_DSC| Histo 101 Atypical melanocytic lesion (n=61): 82%
Malignant vs benign (n=101): 80.2%
Malignant melanoma (n=38): 57%
: FTF Histo 134 Atypical melanocytic lesion (n=96): 75%
Fazil Jaber . ;
2023 Mal!gnant vs benign (n=134): 69.9%
Malignant melanoma: RR= 0.67 (95% CI:
0.39t0 1.14)
SAF_DSC| .. Atypical melanocytic lesion: RR=0.77 (95%
vs FTE | st 134 ClI: 0.45 to 1.31)
Malignant vs benign: RR=0.72 (95% CI:
0.49t0 1.07)
gggj“a SAF_DSC| Histo 12 83%
TD1: 89%
SAF FTF 18 TD2: 89%
Massone )
2007 Average: 89%
TD1: 89%
SAF_DSC| FTF 18 TD2: 94%
Average: 91.5%
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Key: ClT confidence interval; FTF1 face-to-face; Histo i histology; RR T risk ratio; SAFT store and
forward; SAF_DSCi store and forward with dermatoscopy; TD 1 teledermatologist.

4.3.6.2 Suspected NMSC population

Two studies@80. 283) provided concordance data for a suspected NMSC population
Table 4.11. In one study, %89 diagnostic concordance between TD and
histopathology was 65%, while it was 83% between FTF diagnosis and
histopathology. This resulted in a RR of 1.51 (95% CI: 0.99 to 2.31) for an incorrect
diagnosis with TD, suggesting that FTF evaluation may have performed better than
TD, although the difference was not statistically significant. In the second study, (83
standard SAF TD was concordant with FTF evaluation in 93% of cases, and in 98%
of cases when dermatoscopic images were included.

Table 4.11 TD concordance 1 suspected NMSC population

Study Study arm Comparator N - Concordance
author patients

SAF Histo 37 Percentage concordance: 65%
Cheng 35 Percentage concordance: 83%
2022 : RR of incorrect diagnosis between

FTF Histo TD and FTF: 1.51 (95% CI: 0.99 to

2.31)
747

SAF FTF Percentage concordance: 93%
Sola
Ortigosa
2020 47

SAF_DSC FTF Percentage concordance: 98%

Key: CIi confidence interval; FTFi face-to-face; Histo i histology; NMSCi non-melanoma skin
cancer; SAFi store-and-forward; SAF_DSCi store-and-forward with dermatoscopy; TD i
teledermatology.

4.3.6.3 Suspected cancer (mixed) population

Nine studies(®0: 112,254, 291, 293, 295, 297, 304, 316) provided comparative diagnostic
concordance data between TD and FTF ewaluations with respect to the final
histopathology-confirmed diagnosis.

Overall, the pooled RRacross alltypes of TD compared with FTF consultation was
1.27 (95% CI: 1.15 to 1.40 ) suggesting that FTF consultations resulted in a higher
proportion of diagn oses matching the histopathology-confirmed diagnosis (Figure
4.7). The pooled RR varied when considering the type of TD ranging from 1.38
(95% CI: 1.12 to 1.71) for SAF with dermatoscopy, 1.27 (95% CI1 0.90 to 1.78 ) for
SAF with macroscopic images, 1.16 (95% CI: 1.08 to 1.25) for SAF with macroscopic
and dermatoscopic images and 1.29 (95% CI: 0.76 to 2.19) with the use of
standard SAF methods. In interpreting the results, it is important to consider that the
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RR in the analysis reflects a single diagnostic assessment, rather than a complete
diagnostic pathway seen in clinical practice. In real-world circumstances, it is
expected that a suspected cancer diagnosis made through TD would often prompt
referral for FTF consultation or histology for confirmation. The RR therefore
represents a single point of comparison between TD and FTF consultation, rather
than accounting for the comprehensive diagnostic process.

Figure 4.7 Risk ratio of incorr ect primary diagnosis with TD compared with
FTF consultation - suspected cancer (mixed) population

TD FTF
Study Events Total Events Total Risk Ratio RR 95% Cl Weight
Creighton-Smith 2017 32 50 91 160 —-I— 1.13 [0.88;1.44] 10.2%
Borve 2013 61 138 23 69 - 1.33 [0.90;1.94] 5.1%
Vestergaard 2020 257 584 85 292 i 1.51 [1.24;1.85] 13.7%
Kroemer 2011 26 104 11 104 —0— 236 [1.23;453] 1.9%
Fabbrocini 2008 21 44 15 44 ——0— 140 [0.84;2.34] 3.0%
McLaughlin 2006 5 22 4 22 1.25 [0.39;4.05] 0.6%
-
Costin 2019 16 68 10 68 ——t 1.60 [0.78;3.27] 1.6%
Warshaw 2009 684 1270 542 1270 1.26 [1.16;1.37] 29.8%
‘.
Clarke 2021 22 62 17 62 ——-— 1.29 [0.76;2.19] 2.9%
Warshaw 2009 856 1751 738 1751 1.16 [1.08;1.25] 31.3%
Random effects model 4093 3842 0 1.27 [1.15; 1.40] 100.0%
Heterogeneity: /> = 26%, v = 0.0057, p = 0.20
Test for subgroup differences: yj =556,df =3 (p=0.13) 05 1 2
Risk ratio

Key: CIT confidence interval; FTF - face-to-face; RR1 risk ratio; SAF 1 store and forward; SAF_DSC
- store and forward with dermatoscopy; SAF_MSCi store and forward with macroscopic image; TD 1
teledermatology.

Figure 4.8 presents analysis of percentage concordance between TD and the FTF
diagnosis. For this analysis, concordance is based on the teledermatologist primary
diagnosis only. Studies used different designs to capture the percentage
concordance between the teledermatologist and FTF dermatologist diagnosis. In
nine studies,(80. 112, 287, 289, 296, 297, 302, 316, 370) concordance was measured using the
exact diagnosis provided by each dermatologist while in five studies, (254 295 303, 304,
315) diagnostic categories were used to measure percentage concordance. The
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diagnostic categories varied across studies and therefore results should be
interpreted with caution.

For standard SAF evaluationscompared with FTF, the pooled concordance was 74%
(95% CI. 61% to 84% ), with the concordance for individual studies ranging from
48% to 87% and showing high heterogeneity (12 = 93%). Mahendran 2005 reported
the lowest percentage concordance; however, the authors highlighted that in 15%

of cases, the digital image was of insufficient quality for assessment and
documented as discordant.?8”) When SAF included dermatoscopy the pooled
concordance was 78% (95% CIl. 68% to 85%), with study-specific concordance
spanning from 56% to 9 4% and similarly high heterogeneity (12=9 6%). SAFusing
macroscopic images demonstrated 71% concordance (95% CI: 38% to 91 %) across
two studies. One study used SAF of macroscopic and dermatoscopic inages;
percentage concordance was 61% (95% CI: 60% to 63%). The overall pooled
concordance across all SAF approaches was/5% (95% Cl: 68% to 81%), with high
heterogeneity (12 =9 6%), indicating variability in agreement across studies.
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Figure 4.8 Primary diagnosis percentage concordance

(mixed) population

Study Events Total
Borve 2013 77 138 ——
Borve 2015 309 480 B
Ferrandiz 2017 215 228 .
Kroemer 2008 78 107 ——
Kroemer 2011 78 104 —E—
McLaughlin 2006 4 50 — B
Tan 2010 362 491 B
Veronese 2021 143 156 —a
Veronese 2022 1363 1728 .
Vestergaard 2020 723 1200 l
il
Clarke 2021 137 206 ——
Ferrandiz 2017 179 226 -
Kroemer 2008 93 107 ——
Kroemer 2011 88 104 ——
Mahendran 2005 78 163 ——
Veronese 2021 69 97 —a—
-
Costin 2019 57 68 - B
Warshaw 2009 1687 3021 ]
—_—
Warshaw 2009 2621 4282
Random effects model 12956 i

Heterogeneity: /* = 96%, ° = 0.5408, p < 0.01 | | | | '

Test for subgroup differences: y_g =13.03, df = 3qp4< O&T?
Percentage Agreement

06 07 08 08

Health Information and Quality Authority

T suspected cancer

Proportion 95%-Cl Weight

0.56 [0.47;0.64] 54%
0.64 [0.60;069] 5.6%
0.94 [0.90;097] 4.9%
0.73 [0.63;0.81] 52%
0.75 [0.66;0.83] 5.2%
0.88 [0.76;0.85] 4.2%
0.74 [0.70;0.78] 5.6%
0.92 [0.86;0.85] 4.9%
0.79 [0.77;0.81] 57%
0.60 [0.57;063] 57%

0.67 [0.60;0.73] 5.5%
0.79 [0.73;0.84] 54%
0.87 [0.79;0.93] 4.9%
0.85 [0.76;091] 5.0%
0.48 [0.40;0.56] 5.4%
0.71 [061;0.80] 5.2%

0.84 [0.73;092] 4.7%
0.56 [0.54,058] 57%

0.61 [0.60;063] 5.7%

0.75 [0.68; 0.81] 100.0%

Key: CIi confidence interval; FTF - face-to-face; SAFi store and forward; SAF_DSC- store and
forward with dermatoscopy; SAF_MSCi store and forward with macroscopic image.
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4.3.6.3.1 Percentage concordance including differential diagnoses

Only two studies reported data that enabled calculation of the RR for an incorrect
diagnosis with TD compared with FTF evaluation when differential diagnoses were
also considered. The findings were mixed: one study®@?" reported better diagnostic
performance with TD, while the other 316) favoured FTF evaluation. The pooled RR
was 1.31 (95% CI: 0.42 to 4.08) ( Figure 4.9), indicating no statistically significant
difference. Interpretation of this estimate however is challenging; the small number
of studies and substantial differences in sample sizes reduces the reliability of the
pooled estimate. Additionally, the use of the Hartung-Knapp method in combination
with a random -effects model, while appropriate for accounting for between study
heterogeneity, may further widen confidence intervals in meta -analyses with few
studies, reflecting additional uncertainty. Th ese factors mean that the true effect
could differ markedly from the pooled estimate, and certainty in the direction and
magnitude of effect is therefore low.

Additionally, one®1® of these studies reported percentage concordance between TD
and FTF evaluation across different imaging approaches. When using SAF with
macroscopic images alone, diagnostic concordance was 84.5%. When macroscopic
and dermatoscopic images were used, percentage concordance was 88.5%. Notably,
these figures were 28.5% and 27.5% higher, respectively, than when only the
primary diagnosis was considered. Another study?8”) demonstrated percentage
concordance of 65% between TD and FTF when considering differential diagnoses,
17 percentage points higher than when assessing only the primary diagnosis.

Figure 4.9 Risk ratio of incorrect diagnosis with TD compared with FTF
when including differential diagnoses T suspected cancer
(mixed) population

i} FTF
Study Events Total Events Total Risk Ratio RR 95% Cl Weight

Creighton-Smith 2017 24 50 102 160 - 0.75 [0.55;1.03] 31.0%
Warshaw 2009 490 1270 281 1270 B 174 [154,187) 34.4%
Warshaw 2009 606 1751 373 1751 l 162 [145;1.81] 34.6%

Random effects model 3071 3181 ?— 131 [0.42; 4.08] 100.0%

Heterogeneity: 1*=92%, ¢ =0.1913, p <0.01
Test for subgroup differences: yj =2442,df=2(p<0.01) 05 ! z

Risk ratio

Key: FTFi face-to-face; TD i teledermatology.
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4.3.6.3.2 Potential effect modifiers

Two studies®%4 316) explored the influence of potential effect modifiers on diagnostic
concordance in TD, including image quality, diagnostic confidence, and clinician
experience. One study®'%) demonstrated a positive association between image
guality and diagnostic concordance. For both pigmented and non-pigmented lesions,
concordance rates increased progressively from low to high image quality. Using SAF
with macroscopic images, high-quality images yielded concordance rates of 82.2%
for pigmented lesions (compared with 52.3% for low -quality) and 62.6% for non -
pigmented lesions (compared with 38.1% for low -quality). Similar trends were
observed when both macroscopic and dermatoscopic images were used. Thesame
study also examined diagnostic confidence, showing that higher confidence levels
resulted in higher concordance rates. For instance, in cases where clinicians reported
high diagnostic confidence, concordance reached 77.6% for pigmented lesions using
macroscopic images alone, compared with 41.7% when diagnostic confidence was
low. Another study©%¥ investigated the impact of teledermatologist experience and
found a notable increase in concordance with greater years of practice. Diagnostic
concordance was 69.1% with a dermatologist with one year of experience and

87.5% with a dermatologist with 10y ear s experi ence. Ful
Table 4.12.
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Table 4.12 Impact of image quality, diagnostic confidence, and
teledermatologist experience on percentage concordance i
suspected cancer (mixed) population

Study 1D Comparator Percentage concordance
Image quality

Low ( n= 556):
Pigmented - 52.3%
Non-pigmented - 38.1%
Moderate ( n= 1,836):
SAF_MSC FTF Pigmented - 62.9%
Non-pigmented - 45.7%
High ( n= 629):
Pigmented - 82.2%
Non-pigmented - 62.6%
Low ( n=517):
Pigmented - 44%
Non-pigmented - 37.7%
Moderate ( n= 2,302):
FTF Pigmented - 64.5%
Non-pigmented - 48.5%
High ( n= 1,244):
Pigmented - 79.2%
Non-pigmented - 62.6%

3,021
lesions

Warshaw 2009

4,063 SAF_MSC DS
lesions | C

Diagnostic confidence

Low ( n= 304):
Pigmented - 41.7%
Non-pigmented - 29.1%
Moderate ( n= 1,430):

I?ggiiis SAF_MSC FTF Pigme_nted - 57.8%
Non-pigmented - 43%
High ( n= 1,287):
Pigmented - 77.6%
Warshaw 2009 Non-pigmented - 58.2%

Low ( n= 332):
Pigmented - 32.2%
Non-pigmented - 27.5%
Moderate ( n=1,710):
FTF Pigmented - 57.5%
Non-pigmented - 44%
High ( n=2,021):
Pigmented - 79.4%
Non-pigmented - 61.9%

4,063 SAF_MSC DS
lesions | C

Teledermatologist years of experience*

TD 1 (1 year): 69.1%

584
Vestergaard . TD 2 (4 years): 79.4%
2020 patient SAF_DSC | FTF TD 3 (9 years): 79.6%

TD 4 (10 years): 87.5%

Key: FTF- face-to-face; N i no. of patients; RR 1 risk ratio; SAF T store and forward; SAF_MSCi
store and forward with macroscopic images; SAF_DSC- store and forward with dermatoscopy;
SAF_MSC_DsSe store and forward with macroscopic images and dermatoscopy; TD i
teledermatology.

Footnotes: *Relates to the teledermatologists general dermatology experience and presents
concordance on determining malignant from benign lesions.
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4.3.6.4 Mixed dermatology population

Three studies provided comparative data for a mixed population. (290 333, 342) Twg
studies compared the TD and FTF diagnosis to the final histological diagnosis{333: 346)
and one compared against an independent second FTF consultation?°® Due to the
differences in the comparator, results were not pooled. Individual RRs of an
incorrect diagnosis with TD compared with FTF consultation are presented in Table
4.13.

In two studies, FTF consultation performed better than TD with RRs of 1.30 (95%
Cl: 0.91t0 1.86) and 1.43 (95% CI: 1.15t0 1.78). In one study, TD performed
better than FTF consultation (RR: 0.85 (95% CI: 0.57 to 1.27).

Table 4.13 Risk ratio of incorrect diagnosis with TD compared with FTF
consultation i mixed dermatology population

Study Type Comparator TD 1 TD FTF- FTFE RR
author of TD correct T correct TN (95% CI)
diagnoses | N | diagnoses

Bowns 51 92 |58 73 | 1.43(1.15t0 1.78)

2006a

;ﬁzYw' SAF | Histo 20 30 |17 30 | 0.85(0.57to1.27)
Zink SAF | Histo 20 36 | 26 36 | 1.30(0.91 to 1.86)
2017b 20 (©. :

Key: CIi1 confidence interval; FTF - face-to-face; N i no. of patients; RR i risk ratio; SAF1 store and
forward; SAF_DSC- store and forward with dermatoscopy; TD i teledermatology.

Footnote: *A third senior dermatologist provided a final diagnosis. The SAF and primary FTF
diagnosis are compared against the final FTF diagnosis

Thirty-one studies reported percentage concordance between the TD primary

348, 351, 353, 354, 356-358, 360, 361) Twenty_seven of the StudIeS(ZB, 232, 261, 290, 318, 320 -322, 327, 330,

332-334, 337, 340, 342, 345, 346, 348, 351, 353, 354, 356 -358, 360, 361) measured concordance based on

the exact diagnosis provided by the teledermatologist and FTF diagnosis and four33%
335,336, 338) measured concordance using diagnostic categories.As shown in Figure
4.10, for standard SAF evaluations, the pooled percentage concadance was 76%
(95% CI: 71% to 79%) across studies with individual concordance rates ranging
from 55% to 92 % (12 = 89 %). While the majority of the remaining studies included
low-quality images in their analysis, nine did not report how low -quality images were
handled, three excluded images deemed insufficient to facilitate a diagnosis, and
one documented images of insufficient quality as discordant.

In studies that did not provide the teledermatologist with clinical notes alongside the
image, the pooled percentage concordance was70% (95% CI: 45% to 86%) with
high heterogeneity (12 = 95%). (57:358) When dermatoscopy was added to standard
SAF, the pooled concordance was 88% (95% CI: 82% to 93%) across two studies
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(12=0 %). (342345 One study®*® reported percentage concordance of 77% (95% CI:
72% to 81%) using SAF with macroscopic and dermatoscopic images. Other
approaches showed high concordance levels: SAFusing a video attachment
(SAFVideo) achieved93% (95% CI: 79% to 98%) concordance reported across two
studies.(®8%. 361) Two studies used a combination of SAF and LI TD which had a
pooled concordance of 85% (95% CI: 82% to 88%) and no heterogeneity between
the two studies (12 = 0%). (232.351) Two studies reported diagnostic concordance
using LI TD only which yielded pooled percentage concordance of 86% (95% CI:
75% to 93%) with the FTF diagnosis.(?32:353) Another study compared both LI
uncompressed (high quality) and compressed video (low quality) with the fin al FTF
diagnosis and showed percentage concordance of 76% (95% CI: 67% to 84%) and
72% (95% Cl: 63% to 80%), respectively. @54 Overall, results indicate that
enhanced TD such as SAF including dermatoscopy, SAF with video attachment, or LI
assessment yield higher percentage concordance with the final FTF diagnosisthan
standard SAF or SAF where clinical notes are not included. Howeverthere are few
studies assessing these enhanced methods
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Figure 4.10 Primary diagnosis percentage concordance |
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62 80
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85 116
184 298
162 213
67 85
99 141
356 391
33 40
88 125
25 30
59 74
397 510
137 172
71 100
119 129
468 595
69 93
1381 2000
115 195
417 484
100 121
15 18
41 47
25 29
191 200
81 12
77101
207 261
72 125
42 50
114 130
24 26

8656

Proportion 95%-Cl Weight

= 0.77 [0.72;0.81] 3.1%
0.55 [0.50;0.59] 3.2%

0.82 [0.75;0.89] 2.8%

0.78 [0.74;0.82] 3.1%

0.78 [0.67;0.86] 2.7%

0.55 [0.45;0.66] 2.9%

0.73 [0.64;0.81] 2.9%

0.62 [0.56;0.67] 3.1%

0.76 [0.70;0.82] 3.0%

0.71 [0.60;0.79] 2.8%

0.70 [0.62;0.78] 3.0%

0.91 [0.88;0.94] 3.0%

0.82 [0.67,093] 2.1%

0.70 [0.62;0.78] 2.9%

0.83 [0.65094] 1.9%

0.80 [0.69;088] 26%

0.78 [0.74;081] 3.1%

0.80 [0.73;0.85] 2.9%

0.71 [0.61;0.80] 2.8%

0.92 [0.86; 0.96] 2.4%

0.79 [0.75;0.82] 3.2%

0.74 [0.64;0.83] 2.8%

0.69 [0.67;0.71 3.2%

0.59 [0.52;0.66] 3.1%

] 086 [0.83;088] 3.1%
—- 0.83 [0.750.88] 2.8%

*

—_— 0.83 [0.59;0.96] 1.5%
—— 0.87 [0.74;095] 2.1%
>

— - 0.86 [0.68;0.96] 1.7%
- 0.95 [0.92;0.98] 2.4%
>
—= 0.72 [0.63;0.80] 2.9%
—— 0.76 [0.67;0.84] 2.8%
E 3 0.79 [0.74;0.84] 3.0%
—— 0.58 [0.48;0.66] 3.0%
——aa——
—— 0.84 [0.71,0.93] 2.2%
- 0.88 [0.81;0.93] 2.7%
—- 0.92 [0.75099] 1.2%
-
<& 0.78 [0.74; 0.81] 100.0%
T T T 1
0.5 0.75 1

Percentage Agreement

Health Information and Quality Authority

mixed

Key: CIT confidence interval; FTF - face-to-face; LI i live interactive; SAF T store and forward;
SAF_DSG store and forward with dermatoscopy; SAF_MSCi store and forward with macroscopic
image; SAF_MSC_DSC store and forward with macroscopic and dermatoscopic images, SAFvideoT
store and forward with video.
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4.3.6.4.1 Differential diagnoses percentage concordance

Eight studies(?8: 320, 321, 330, 337, 340, 342, 354) reported on percentage concordance
including differential diagnoses between TD and FTF evaluation Figure 4.11). The
pooled concordance across studies using standard SAF methods was 86% (95% CI:
83% to 88%). One study @8 using SAF with macrmoscopic images reported
concordance of 87% (95% Cl: 83% to 90%), while another study ©5% using LI TD
reported concordance of 88% (95% CI: 81% to 94%) with low -quality video and
89% (95% CI: 81% to 94%) with high -quality video. Overall, the pooled
concordance across studies was 86% (95% CI: 85% to 88%), and moderat e
heterogeneity (12=55%).

Figure 4.11 Differential diagnoses percentage concordance - mixed
dermatology population
Study Events Total Proportion 95%-Cl Weight
Zink 2017b 164 195 - 0.84 [0.78;0.89] 9.5%
Vano-Galvan 2011 1756 2000 0.88 [0.86;0.89] 18.8%
Taslidere 2022 519 595 - 0.87 [0.84;0.90] 14.4%
Ebner 2008 108 116 L 0.93 [0.87;0.97] 3.9%
Faucon 2022 239 298 o 0.80 [0.75;0.85] 12.7%
McKoy 2004 118 141 —= 0.84 [0.77;0.89] 7.9%
Marchell 2017 185 213 = 0.87 [0.82;0.91] 9.1%
¢

Marchell 2017 99 112 —= 0.88 [0.81;0.94] 55%
Marchell 2017 90 101 —=— 0.89 [0.81;0.94] 4.9%
Altieri 2017 402 464 B 0.87 [0.83;0.90] 13.3%
Random effects model 4235 0 0.86 [0.84; 0.88] 100.0%
Heterogeneity: /2 = 55%, < = 0.0295, p = 0.02 | ' ' ' '

0.25 0.5 0.75 1

Test for subgroup differences: Xg =1.05,df=3 &J =0.79)
Percentage Agreement

Key: Cli confidence interval; FTF1 face-to-face; LI T live interactive; MSC1 macroscopic; SAF T
store-and-forward.

4.3.6.4.2 Potential effect modifiers

Four studies(®21. 330,351, 356) gassessed the impact of image quality on percentage
concordance between TD and FTF consultation. While different measures were used
to assess image quality, all studies consistently reported higher diagnostic
concordance rates when images were rated as high quality rather than low quality.

In one study, @2 the odds of making an accurate diagnosis were nearly three times
higher when images were rated as high quality compared to low quality. Three of

the studies(330. 351.356) g|so explored the influence of diagnostic confidence on
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concordance. One study®>Y) demonstrated a statistically significant increase in
concordance when teledermatologists rated their diagnostic confidence at three or
higher on a five-point scale, where one indicated being unsure and five indicated full
confidence. Although the remaining two studies 3% 3%6) did not statistically test the
difference, both reported higher concordance when teledermatologists rated their
diagnostic confidence as high rather than low. Full details are presented in Table
4.14,
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Table 4.14 Impact of image quality and diagnostic confidence, on
percentage concordance - mixed dermatology population
Study ID I\ TD type Comparator Impact on Significance
concordance
Image quality
Baba 2005 * 242 lesions SAF FTF_histo Score = 1: 66% P<0.001
Score O 2
242 lesions SAF_LI FTF_histo Score = 1: 87% P<0.001
Score O 2
Faucon 2022 298 patients | SAF FTF Good quality OR: 2.95
pictures 95% CI: (1.15

significantly higher | to 7.60);
for patients with p=0.03
an accurate

diagnosis

compared to

wrong diagnosis:

95% vs 86%

McKoy 2004 52 patients SAF FTF Adequate images:
72%
Romero 2010 | 368 patients | SAFor LI | FTF Poor: 69.5%

Good: 90.7%
Diagnostic confidence

Baba 2005 A 242 lesions SAF FTF_histo Score <3: 39% p<0.001

Scor e89%3 :
242 lesions SAF_LI FTF_histo Score <3: 61% p<0.001

Score 03:

McKoy 2004 52 patients SAF FTF Moderate or high:
76%

Romero 2010 368 patients | SAF FTF Low: 51.4%
High: 91.1%

Key: Cli confidence interval; FTF i face-to-face; FTF_hsto i face-to-face with histology; LI T live
interactive; N T number of patients or lesions; SAFi store and forward; SAF_LIT store and forward
with live interactive .

Footnotes: *Image quality judged on three -point scale from 1 (poor) to 3 (excellent). ARated on a
scale from 1 (unsure) to 5 (100% confident).

4.3.6.5 Inflammatory/infectious conditions population

Two studies reported diagnostic concordance for non-cancer populations; data are
shown in Table 4.15.(365 367) Teledermatology concordance ranged from 62% to 70%
across the studies.
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Table 4.15 Percentage concordance 1 inflammatory/infectious conditions
population
Study Study arm Comp arator N - Concordance
author patients
Heffner 70% (95% CI: 60% to 77%)
2009 SAF_MSC FTF 135 Kappa: 0.65 (95% CI: 0.58 to 0.73)
Shalmon TD1: 67%
2023 SAF FTF_histo 95 TD2: 57%

Average: 62%

Key: CIiT confidence interval; FTFT face-to-face; FTF_histoi face-to-face with or without histology;
N7 number of patients; SAF i store and forward; SAF_MSCi store and forward with macroscopic
image; TD i teledermatologist.

4.3.6.6 TD ability to distinguish between benign and malignant lesions

Four studies, three in a suspected cancer (mixed) population(®?: 304.305 gnd one(®3Y)
in a mixed dermatology population, evaluated the ability of TD to distinguish
between benign and malignant lesions. Due to differences in study design and
comparators, the data could not be pooled in a meta-analysis. As shown in Table
4.16, when compared with histology, diagnostic concordance using SAF TD with
dermatoscopic images ranged from 70% to 79%. When compared with FTF
evaluation, concordance ranged from 78% to 91 %. These findings suggest
reasonably high agreement between TD and both reference standards in
distinguishing lesion type, although variation across studies limits generalisability.

Table 4.16 Percentage concord ance in distinguishing between benign and
malignant lesions

Study ID N - patients Study arm Comparator Percentage
concordant
Borve 2013 138 SAF_DSC Histo 78
69 FTF Histo 87
138 SAF_DSC FTF 78
Jones 2021 114 SAF_DSC Histo 70
Vestergaard 2020 584 SAF_DSC Histo 79
292 FTF Histo 87
1,200 SAF_DSC FTF 83
Nami 2015 108 SAF FTF 91

Key: FTFi face-to-face; Histo 1 histology; N number of patients; SAF i store and forward;
SAF_DSQ store and forward with dermatoscopy; TD T teledermatology.

4.3.7 Diagnostic reliability

This section reports on the diagnostic reliability of TD compared with traditional FTF
evaluations utilising kappa coefficients. Diagnostic reliability in this context refers to
the degree of consistency between TD and FTF evaluation. The kapma coefficient,
which measures agreement beyond chance,is distinct from simple proportion
agreement; high kappa values require high observed agreement between raters.
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Kappa can be interpreted using the ranges suggested by McHugh 2012:v al ue s
to 20 indicate no agreement, 0.21 to 0.39 indicate minimal agreement, 0.40 to 0.59
weak agreement, 0.60 to 0.79 moderate agreement, 0.80 to 0.90 strong agreement,
and above 0.90 almost perfect agreement.@74 A limitation of kappa coefficients is its
sensitivity to the prevalence of the condition being assessed; a low prevalence can
underestimate or overestimate the level of agreement. Pooling of kappa coefficients
provides more robust results when studies are homogenous. The studies included in
this analysis are heterogeneous in terms of study design, prevalence of the
conditions being assessed, and the method of TD used. Therefore, while the data
provides an indication of the overall reliability of TD compared with FTF evaluation, it
does not support the ability to make definitive conclusions on the differences
between TD modalities.

4.3.7.1 Suspected NMSC population

One study®10 assessed the reliability of SAF TD with macroscopic images compared
with FTF evaluation. The study reported a kappa coefficient of 0.86 (95% CI: 0.83 to
0.89), indicating strong agreement between the two methods.

4.3.7.2 Suspected cancer (mixed) population

Five studies reported reliability data which could be included in the meta -analysis
(Figure 4.12).(254. 282,300, 314, 315) Ty of the studies compared different types of TD
with FTF consultation; one compared SAF and SAF with macroscopic images with
FTF consultation and the other compared SAF and SAF with dermatoscopy with FTF
consultation. Both of these studies also included more than one
teledermatologist. (82 300) Qverall, TD and FTF evaluations demonstrated strong
agreement with a pooled kappa coefficient of 0.81 (95% CI: 0.75 to 0.87)
suggesting that TD achieved a high level of consistency with FTF evaluations.
Studies using SAF alone or SAF with macroscopic images (n=4) reported kappa
values from 0.60 to 0.81,(282. 300,310, 314) whijle those incorporating dermatoscopy
(n=3) yielded higher kappa values ranging from 0.85 to 0.95. (282,300,315 Among the
two studies with multiple teledermatologists, results remained consistent. (282 300)

Three studies®® 255.295) did not report confidence intervals alongside the kappa
estimate and so it was not possible to include them in the meta -analysis. In these
studies, kappa for TD with dermatoscopic images compared with FTF evaluation was
0.48 (weak agreement) in one study,®9 0.55 to 0.73 (moderate agreeme nt) in the
second®®), and 0.84 (strong agreement) in the third. 55
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Figure 4.12 Diagnostic reliability
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0.84]

0.93]
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0.98]
0.91]
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4.2%
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29.9%

5.5%
8.9%
22.0%
7.5%
6.4%

Key: FTFi face-to-face; SAFi store and forward; SAF_DSCi store and forward with dermatoscopy;

TDi teledermatology.

Note: Where studies are reported twice, these refer to the individual teledermatologist result.
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4.3.7.3 Mixed dermatology population

Four studies reported diagnostic reliability in a mixed population ( Figure 4.13).(8. 331,
335,345) One study used SAF with dermatoscopy(®*® one used SAF with macroscopic
images,®® and two used standard SAF methods (31335 The pooled kappa of 0.68
(95% CI: 0.54 to 0.82) indicates moderate agreement between TD and FTF
evaluations. Studies utilising SAF without dermatoscopy showed kappa values
ranging widely from 0.51 to 0.91 showing variability across studies. Some of the
variation across studies may be due to study design differences. For example, Shin
2014 only computed kappa coefficients for the top three commonly diagnosed
conditions in the study which reduced the sample size to 48 and may not provide a
true reflection of TD reliability across a broad range of conditions. Altieri 2016, which
reported low kappa coefficients attributed the scores to the limitations of the digital
camera used, which lacked the advanced optics available in other TD studies. This
equipment difference may have impacted image quality and, consequently,
diagnostic reliability. In contrast, the study which used dermatoscopy, reported a
kappa of 0.86 (95% CI: 0.80 to 0.93). These factors illustrate the challenges with
comparing results across studies and underscores the importance of interpreting the
results with caution.

Two studies reported kappa coefficients without accompanying confidence intervals.
In one study 32 using SAF with LI TD, the kappa was 0.81. In another study (328)
using standard SAF TD, the kappa was 0.92.
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Figure 4.13 Diagnostic reliability 7 mixed dermatology population
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Key: FTFi1 face-to-face; SAFi store and forward; SAF_DSCi store and forward with dermatoscopy;
TDi teledermatology.
Note: Where studies are reported more than once refers to the individual teledermatologist result .

4.3.7.4 Inflammatory/infectious conditions population

One study provided data for diagnostic reliability in a non-cancer population.(67)

Data are included in Table 4.15. The kappa coefficient was 0.65 (95% CI. 0.58 to
0.73) indicating moderate reliability between SAF using macroscopic images and FTF
consultation in the study.

4.3.8 Management concordance

The following section examines management concordance and reliability of TD
compared with traditional FTF evaluation. Management concordance refers to the
percentage agreement between TD and traditional FTF evaluations in determining
appropriate management plans, such as treatments, diagnostic testing, and follow -
up recommendations. Management reliability assesses agreement between the
teledermatologist and FTF evaluation beyond chance.
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4.3.8.1 Suspected melanoma population

One study?®® (Table 4.17) reported management concordance and reliability
between TD and FTF evaluation within a suspected melanoma population. The
study®%8) which evaluated 465 pigmented skin lesions reported percentage
concordance of 88.5% (kappa=0.55) between standard SAF TD and FTF for
identifying lesions that require additional dermatoscopic examination. When
dermatoscopic images were included, concordance for the final management
decision improved to 95.9% (kappa=0.69). The study highlights the added value of
dermatoscopic imaging for suspected melanoma lesions. However, as this is the only
study evaluating management concordance in this population, generalisability is
limited.

Table 4.17 Management concordance 1 suspected melanom a population

Stud —
uey Study arm N Definition Results
author

Concordance in

a7 20 (K=
selection of additional | 1D+ &/-3% (K=0.53)

SAF . . TD2: 89.7% (K= 0.565)
465 lesions lesions for
' der'matosco . Combined TD: 88.5%
aoscop (K= 0.5475)
examination.
Concordance in final
management
recommendation. The
. . options for
diStefani 2007
management
recommendation were: | TD1: 95.9% (K= 0.681)
SAF_DSC 465 fannual cl i | TD2:95.9% (K=0.703)
lesions dermatoscopic Combined TD: 95.9%

follow-u p 6 , -iesrh ( (K=0.692)
dermatoscopic follow-
up o

(in 3- or 6-month
interval),
excisiono.
Key: FTF- face-to-face; K i kappa coefficient; NR1 not reported; SAF_DSC_MSGC store and forward
with macro image and dermatoscopy; TD i teledermatologist.

Page 175 of 443



Draft Health Technology Assessment of teledermatology to support the management of primary care
referrals

Health Information and Quality Authority

4.1.1.1 Suspected NMSC population

One study®10 assessed the agreement between the surgical technique
recommendations made by SAF TD with macroscopic images and the final surgical
techniques performed. The study reported a kappa coefficient of 0.75 (95% CI: 0.71
to 0.79), indicating moderate agreement between the two recommendations.

Table 4.18 Management concordance i suspected NMSC population

Study Study N Definition Results Significance Notes
author arm

Agreement on
lanned surgical
fechnique ’ Kappa:

i 134 0.75 (95%
Ferrandiz SAF_MSC . recommended by (95% NR
2007 patients Cl: 0.71 to

TD and 0.79)
technique finally '
performed.

Key: CIT confidence interval; NRT not reported; SAF_MSC- store and forward with macro image;
TDi teledermatologist

4.1.1.2 Suspecte d cancer (mixed) population

Ten studies reported management concordance or reliability between TD and FTF
evaluation or recommended management guidelines within a suspected cancer
population. (80 254, 255, 284, 287, 300, 303, 304, 310, 316) Three studies presented on
management reliability using kappa coefficients, @55 284.300) four used percentage
concordance (80 287.288,316) twg reported both,@43%) and one study used G
coefficient.®% |n all studies, the teledermatologist was requested to document their
proposed management plan, chosen from a list of pre -defined categories, which was
compared with the FTF recommended plan. There were variations among the
studies regarding whether FTF consultations were restricted to the same categories.
Moreover, these categories differed across studes and therefore pooling of results
was not possible. Data are presented in Table 4.19.

In studies reporting on management reliability, the kappa coefficient ranged from
0.51 to 0.76 using standard SAF methods, and up to 0.87 with the addition of
dermatoscopy. One study demonstrated that reliability between the TD management
decisions increased significantly with the use of dermatoscopy.°® Another study
using SAF TD with macroscopic and dermatoscopic images reported minimal
agreement between TD and FTF evaluation (kappa= 0.19 to 0.29). However, when
assessment was limited to good quality images only, reliability improved ( kappa=
0.34 to 0.47) .(?% The study generally reported much lower management reliability
data compared with other studies and noted that the analysis may have been limited
by incomplete FTF follow-up in 30% of participants who d id not attend the
assessment, potentially because their complaints had ceased or were adequately

Page 176 of 443



Draft Health Technology Assessment of teledermatology to support the management of primary care
referrals

Health Information and Quality Authority

reassured through TD; this increased the risk of bias and potentially underestimated

overall management accuracy.l n t he study wusing Gemwads coef
considered 6fairé between the t &E&WéEaer matol og
studies reporting percentage concordance between TD and FTF or recommended

guidelines, values ranged from 55% up to 100%. Three studies demonstrated

percentage concordance greater than 85%; in one, the teledermatologists were not

fully blinded to the FTF der matol ogistsd man
for the nearly perfect concordance (98.6% to 100.0%), ©9 while in the others, the

management decision was limited to a decision that the patient required surgery or

not (87.5% to 94.4% across four teledermatologists), ©%) and the need for a skin

biopsy (100% concordance).(28)

Overall, the studies suggest that TD, especially when supported by dermatoscopy, is
comparable to FTF evaluation for management decisions. However, it is important to
note that variability exists and higher concordance is seen in studies with focused
management categories compared with those with broader categories.
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Stud _ L
y Study arm N Definition Results Significance
author
Management decision )
. . TDs not fully blinded from
(excision, biopsy, follow-up FTE d logi
digital DSC, no treatment). ermato ogls.t )
management decision as
TD1: Adequate .
- ' . - . they knew that all lesions
62 Adequate decisions defined as: | management decisions in ind to be eith
A . . were going to be either
Borve 2013 | SAF_DSC _ A Malignant melanocytic 68 cases (98.6%) NR ere 9oing fo b
patients . . biopsied or excised, but
< lesions: excise they still elected follow-u
A Malignant non-melanocytic | TD2: 100% . y . P
i i o with digital dermatoscopy
lesions: biopsy or excision
" i i or no treatment for some
A Benign lesions: any
. cases
alternative.
308 - . 82.5% (Kappa= 0.51 (0.39 -
SAF . Decision to biopsy. 6 (Kapp ( NR
lesions 0.63)
Clarke 2021 Decision to biopsy excludin
SAF 253 cisian to biopsy 9 | Kappa: 0.54 (95% CI:
. lesions identified as i NR
lesions o 0.42i 0.67)
melanocytic in FTF.
A Leave: Reassure patient
and take no further action.
A Managei monitor: Resident management
Felmingham SAF 403 Reassessment of lesion at | Kappa: 0.69 (95% CI: 0.61 NR decision (TD) compared
2023 lesions later time point according to 0.76) with the treating
to Australian Guidelines. dermatologist decision.
A Managei biopsy: Partial
or complete biopsy of the
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Study arm

y

Definition

Results

Health Information and Quality Authority

Significance Notes

author

lesion required to confirm
diagnosis.

A Treati elective: Benign or
pre-cancerous lesion
where treatment

A is not essential.

A Treati essential:
Malignancy requiring non-
surgical intervention.

Mahendran
2005

SAF

163
patients

Hypothetical management plan

Overall appropriate
management plan: 55%

Action proposed using TD
and its concordance
compared with FTF:
Reassured: 13%

A Correct 13%

A Incorrect 0%
Booked direct for minor
operation: 43%

A Correct 33%

T  excision 21%
biopsy 5%
curettage 5%

i cryotherapy 2%

A Incorrect 10%

No action at present but
requires further review
appoint ment: 9%

A Correct 9%

Incorrect 0%

NR
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Study
author

Study arm

Definition

Results

Health Information and Quality Authority

Significance

Notes

120 Reliability (kappa) of TD1: 0.69 (0.587 0.80)
SAF patients | management plans. If same, TD2: 0.76 (0.6671 0.87) P<0.001
accepted as agreement. Reliability of TD
. management plans did not
Three major management statistically differ from FTF
plans could be chosen: examination.
Senel 2014 A Lesion destruction
120 (excision of the lesion, TD1: 0.74 (0.647 0.84) Reliability significant
SAF_DSC : P<0.001 y significantly
- patients cryotherapy or electro- | Tp2: 0.3 (0.7410.92) increased with addition of
_ cauterisation); DSC
A Medical therapy
(antibacterial, antiviral or
_anti-fungal treatment);
A Follow-up.
49 - . 100% agreement regardin
Shapiro 2004 | SAF . Decision to perform a biopsy. ®ag o garcing NR
patients need for skin biopsy.
76 A
van der SAF_MSCDSC _ greement between Kappa: 0.19-0.29 NR
! lesions | teledermatoscopy
Heijden 2013 27 management plan and FTF
SAF_MSC _DSC . Kappa: 0.34-0.47 NR Good quality images only.
lesions | management.
TD1: 87.5% (K =0.69
(0.561 0.82))
TD2: 90.3% (K=0.79
Veronese 144 . (0.691 0.89))
AF D I I . NR
2022 SAF_DSC lesions | Surgical removal (yes/no) TD3: 86.8% (K= 0.67
(0.5471 0.80))
TD4: 94.4% (K= 0.87
(0.797 0.96))
Vestergaard ] Gwet 6s coef fi
519 < TD1: 0.37
2020 SAF_DSC . A Return to GP NR 0.81-171 almost perfect
patients TD2: 0.36 . .
0.61-0.8 1 substantial
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Study

author

Study arm

Definition

Results

Health Information and Quality Authority

Significance

Notes

A Clinical follow-up/
sequential digital
dermatoscopy
Biopsy

Excision
Cryotherapy/topical
Other

> > v >

0.41-0.60 i moderate

0.21-0.407 fair
0.00-0.2 7 slight
<0 T poor

Appropriate management of

Difference (SE),

non-pigmented lesions:
SAF_MSC 728 pig 78.79% 95% ClI:
lesions < . -4.68 (1.25), -
A Remove/biopsy/destroy (1.25) .
FTEDSC A Observe/ reassure 83.47% 71310 -2.23
SAF_MSC_DSC A Antifungal treatment 79.83% Difference (SE),
716 A Antibiotic treatment 95% CI:
Warshaw FTE DSC lesions | A Anti-inflammatory 83.61% £ -3.78 (1.21), -
2009 treatment. 6.14 to -1.42*
SAF MSC 70.5% Difference (SE),
p— o .
54? Appropriate management of 95% CI:
FTF_DSC lesions | iamented biopsied index 65.7% 4.80 (2.09),
lesions: 0.69 to 8.90*
SAF_DSC_MSC A Removel/biopsy/destroy 70.1% Difference (SE), o
541 A Observe/ reassure 95% CI: Polarised light
FTF_DSC lesions | 4 Antifungal treatment 65.6% g':g 3222* dermatoscopy.
A Antibiotic treatment D-ifferenc-e B
SAF_DSC _MSC A L 73.9% '
— = 494 A Anti-inflammatory 95% CI: Contact immersion
FTE DSC lesions treatment. 66% 7.89 (2.12), dermatoscopy.
B 3.74 to 12.05*
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Key: CIT confidence interval; FTF- face-to-face; K1 kappa coefficient; NR i not reported; SAF i store and forward; SAF_DSC- store and forward with
dermatoscopy; SAF_DSC_MSC store and forward with macro image and dermatoscopy; SE i standard error; TD i teledermatologist.
Footnote: * TD statistically significantly worse than clinical dermatology (if Cl lies below zero) ; equivalent, ClI lies wholly within +/ - 10%.
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4.1.1.3 Mixed dermatology population

Eleven studies reported on percentage concordance and two reported on both
percentage concordance and agreement (kappa coefficient) between TD and FTF
evaluation within a mixed population. (28, 290, 320-322, 342, 345, 346, 356, 359, 375) There was
substantial variation between the studies in terms of how management decisions
were assessed and so data are summarised inTable 4.20.

The percentage concordance beween TD and FTF evaluation for overall
management plans ranged from 55% (°0) to 81% (21 with variation across
management categories. In one study with hi gh overall management concordance
(81%), agreement between TD and FTF evaluation was moderate on specific actions
such as skin biopsies (kappa: 0.60) and weak for infection samples (kappa: 0.55).
One RCT compared the TD management and FTF evaluation to a econd FTF
evaluation. Concordance was statistically significantly higher in the FTF arm than the
TD arm when compared against management decisions at the second FTF
evaluation (84% versus 55%, p<0.0001). ?°9 One study reported some alignment
across different recommendation categories, with 68.3% concordance for medical
therapy, 59.3% for diagnostic testing, and 79.5% for clinic -based therapies.?®) One
study considered also the addition of dermatoscopic images to traditional SAF noting
that its use led to significantly improved management concordance, particularly for
non-neoplastic lesions, but that it did not lead to significant changes in management
for benign or malignant neoplastic lesions.

Overall, when considering specific management decisions (for example, surgery,
biopsy, medical therapy, diagnostic testing), reported levels of concordance varied,
although typically concordance levels were higher for surgery and biopsy-related
decisions.
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Table 4.20 Management concordance

T mixed dermatology population

Study author

Study arm

N

Definition

Significance

Altieri 2016 SAF 232 Identical medical therapy Concordance: NR
patients recommendations, diagnostic Medical treatment: 68.3%
t‘T_St_in% reccc)iTr:nendations, and Diagnostic testing: 59.3%
clinic based thera o
recommendationspgiven by a FTF Clinicbased therapy: 79.5%
dermatologist and two TDs.
Bowns 2006a* | SAF 92 patients | Concordance of the clinical Concordance: 55% of cases Null hypothesis:
management decision management in SAF and
(management equivalence). FTF groups were not
ETE 73 patients Management decisions were Concordance: 84% of cases equivalent (FTF would result
compared with a second FTF in superior clinical treatment
evaluation with an independent and management
dermatologist.
Difference:
-28%, 95% CI: 740 toi
14%; p = 0.0001
Lower bound of Cl is
outside of clinical
equivalence range (0 to -
10%), cannot reject null
hypothesis
Ebner 2008 SAF 58 patients | Management groups defined in Concordance: NR
FTF consultation: Teledermatologist 1:
FTF- standard: 65% telediagnosed,;
1. FTF-standard (diagnosed 29% recommended to FTF; 4%
and treated in FTF immediate admission to dermatology unit.
consultation: 83% FTF-admission: 100% concordance
2. FTF-admission (immediately | FTF-surgery: 100% concordance
admitted to dermatology unit): | Teledermatologist 2:
10%
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Definition Results Significance
3. FTF-surgery (return for FTF- standard: 71% telediagnosed;
surgery): 7% 21% recommended to FTF; 8%

immediate admission to dermatology unit.
FTF-admission: 100% concordance
FTF-surgery: 100% concordance
Faucon 2022 SAF 298 Prescription of similar treatment Concordance: NR
patients by TD and FTF 81%

Agreement between TD and FTF
regarding pres cription of:

Skin biopsy i K: 0.60 (0.4970.71)
Infection sample i K: 0.55 (0.3910.72)
Blood samplei K: 0.34 (0.17710.51)

Gatica 2015 SAF 125 1. Treatment concordance Concordance: NR
patients 2. Diagnosis and treatment 1. 75.2%
concordance 2. 71.2%

3. Specialist referral or patient 3. 73.6%

management concordance
Rogers 2022 SAF vs 26 Recommended therapeutic Significantly more providers opted to P <0.0001
SAF_DSC | participants | management. provide reassurance (14/26) rather than
interventions (0/26) for non -neoplastic
lesions following the addition of
dermatoscopic images.

The addition of dermatoscopy did not
lead to significant changes in
management for benign or malignant
neoplastic lesions.
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RESIIS

Significance

Romero 2010 | SAF 170 1. Recommended diagnostic Concordance: No significant difference
patients tests, including biopsy, 1. Request for diagnostic test; 95.9% between LI and SAF
microbiology, analytical and 2. Treatment; 85.3% (p=0.27)
other tests concordance.
2. Recommended treatment
SAF_LI 158 concordance Concordance:
patients 1. Request for diagnostic test: 90.5%
2. Treatment: 78.5%
Romero SAF 170 Concordance: NR
Aguilera 2014 patients Treatment: 69.4% (95% Cl: 74.1 -81.4)
(linked to
Romero 2010)
Rubegni 2011 | SAF_DSC | 130 Concordance of therapy Concordance: NR
patients categories: Systemic: 15/30 (50%); K= 0.4 0 (95%
A Systemic Cl: 0.1970.61)
A Local Local: 33/ 47 (70.2%); K= 0.59 (95% ClI:
A Surgical 0.4210.77)
Surgical: 44/51 (86.3%); K=0. 70 (95%
Agreement of whether any Cl: 0.49-0.91)
therapy was prescribed All: 72/102 (69.6%); K=0.64 (95% CI:
Yes/no 0.54-0.75)
Agreement:
Yes/no: 128/130 (98.5%); K=0.9 6 (0.89-
1.00)
Zink 2017a SAF_DSC | 26 patients | Suggested therapy Concordance in treatment NR
recommendations:  76.9%
Zink 2017b SAF 195 Therapeutic recommendations Recommendations providedby TD in NR
patients 89.3% of patients and 86.4% for FTF.

Concordance:
60.4%
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Key: CIT confidence interval; FTF- face-to-face; K1 kappa coefficient; NR T not reported; SAF i store and forward; SAF_DSC- store and forward with
dermatoscopy; SAF_DSC_MSE store and forward with macro image and dermatoscopy; SE 1 standard error; TD i teledermatologist.
Footnote: *Compared against second opinion FTF evaluation
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4.4 Teledermatology safety

Assessing safety inTD studies presents unique challenges. The design of TD studies,

typically observational or retrospective, may not fully capture all safety -related

outcomes due to inherent limitations. For example, study settings often lack the

dynamic feedback loop present in routine care. Additionally, safety endpoints such

as incidental lesion detection and long-term patient outcomes are difficult to track
comprehensively, as TD evaluations are generally episodic and may not include

longitudinal follow-up. This limitation means that while studies can provide insight

into immediate diagnostic and management concordance, they may not fully account

for del ayed diagnoses or missed | esions that

Despite the limitations in assessing TD safety, the following sections report various
outcomes explored by the studies, including incidental detection rates of malignant
lesions, misdiagnosis frequencies, missed diagnoses, and the clinical impact of
incorrect diagnoses (where reported). The terminology used in these sections reflect
those of the studies and may not reflect the function of a TD-supported referral
management system.

4.4.1 Suspected melanoma population

Safety outcomes were reported in three studies®5% 273.278) that included patients
referred with suspected melanoma, encompassing misdiagnosis rates, and
overdiagnosis. Details are shown in Table 4.21. Misdiagnosis was reported in three
studies. In one study 73 of 37 histologically-confirmed melanomas, 13 (35%) were
mi sdi agnosed, most commonly as benign mel ano
disease. The study also found that 8 of 10 amelanotic melanomas were misclassified
using standard images compared with 6 out of 10 using dermatoscopic images.
Similarly, another study (n= 18 patients) 78 reported one melanoma that was
underdiagnosed as seborrheic keratosis and three cases of overdiagnosis vinere
benign or non-malignant lesions were classified as melanoma. The third study?%9
found that the proportion of clinically misdiagnosed atypical melanocytic lesions later
confirmed as melanoma or severe dysplastic naevi was higher in the FTF group
(25%) than in the TD assessed group (18%), though this di fference was not
statistically significant, suggesting comparability between the two groups.

Collectively, these data suggest that while TD can provide a diagnostic safety profile
comparable to in-person assessments for a suspected melanoma population,
especially when dermatoscopic images are included, there remains a risk of both
overdiagnosis and underdiagnoses. There is a potential for missed melanomas,
particularly in amelanotic or atypical cases.
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Table 4.21 TD safety outcomes - suspected melanoma population

Study ID Study arm N Safety outcome assessed Key safety points

TD: 112 A Proportion of clinically misdiagnosed AML, in which histopathology showed
Fazil SAF DSC FTE: ) malignant melanoma or severe dysplastic naevi, was higher in the FTF group
Jaber - 138 A Misdiagnosis (25%) than the TD group (18%).
2023 patients i However, the difference was not statistically significant (Chi-
square test, p= 1.19; Fisher test, p = 0.2 4).
SAF 18 A Two dysplastic nevi were overdiagnosed as melanomas.
. 7 - . A A dermatofibroma was diagnosed as dysplastic naevi.
Massone patients | A Misdiagnosis P . i )
' . . A A melanoma was underdiagnosed as seborrheic keratosis.
2007 A Overdiagnosis
SAF_DSC éztients A A dysplastic nevus and congenital nevus was overdiagnosedas melanomas.
A 0f37 melanomas, 13 were misdiagnosed as benign melanocytic lesions (8),
BCC (4), and Bowendés disease (1).
I Sensitivity and specificity of melanoma diagnosis were 65% and 88%
SAF respectively compared with 89% and 96% when using dermatoscopic
Pizzichetta 151 A Misdiaanosi images.
2004 lesions gnosis < g
A Of 10 6trued amelanotic mel anomas,
melanocytic lesions (5) or BCC (3).
SAF_DSC A Of 10 6trued amel anotic mel anomas,
melanocytic lesions (4) or BCC (2).

Key: BCCi basal cell carcinoma; FTF- face-to-face; SAFi store and forward; PSL T pigmented skin lesions; SAF_DSG store and forward with
dermatoscopy; TD i teledermatologist.
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4.4.2 Suspected cancer (mixed) population

In total, fourteen studies reported safety information for TD in a suspected cancer
population, full details are presented in Table 4.22.(254 287, 289,291, 292, 295, 303 -305, 313, 315,
316,318, 376) Four studies reported on incidental detection rates. (291 304,305, 314) Moreno-
Ramirez 2007 reported detection rates (defined as the number of lesion types
diagnosed among patients seen at FTF after TD triage) for melanoma and NMSCof
2.0% and 13.7%, respectively. Another study performed total body skin

examinations at all subsequent FTF consultations andfound that 15.1% of TD-
evaluated patients presented incidental melanomas. However, most of the patients
with incidental malign ancies had a photographed lesion that raised suspicions during
the TD evaluation and prompted referral for a FTF consultation. Nine studies
reported various details relating to misdiagnosis, over-diagnosis, under-diagnosis, or
mismanagement and the associaed clinical impact.(80. 287, 289, 292, 295, 303, 304, 315, 316)
Kroemer 2011 noted that 25% of lesions were misdiagnosed by TD though no
malignant melanocytic tumours were overlooked, and TD occasionally overdiaghosed
benign lesions as malignant.?%> Bérve 2013 also documented a case where a benign
nevus was misinterpreted as melanoma /n situ, illustrating occasional risks in TD
assessments®) Veronese 2022 reported serious diagnostic errors ranged between
9% and 27% across four teledermatologists, where malignant lesions were classified
as benign, impacting surgical planning.®® One study®* assessed O0tr ue
mi sdi agnoseso6, defined as the teledermatol og
including skin cancer in their differential diagnosis. Of 308 lesions assessed, one BCC
and one SCC insitu with unusual clinical features were missed by TD. Two studies
compared safety outcomes between TD and FTF evaluation®> 316 Warshaw 2009
guantified the clinical significance of mismanaged non-pigmented lesions; the rate of
moderate or major management errors was significantly higher with standard SAF
TD than FTF evaluation (3.9% vs 1.1%; p<0.001). However when considering major
errors only, these were rare, with no significant difference be tween the arms (0.6%
vs 0.1%; p=0.18). Adding dermatoscopic images for TD review led to a reduction in
the rate of moderate/major errors, but this rate was still higher compared with FTF
evaluation (3.2% vs 1.1%; p=0.0027), with no significant difference between the
arms in terms of the rate of major errors (0.7% vs 0.1%; p=0.10). When assessing
pigmented lesions, FTF evaluation led to two major instances of inappropriate
management out of 542 lesions assessed (one melanoma, one SCC), while SAF with
macroscopic images resuted in 12 such cases (seven melanoma, five SCC). When
dermatoscopic images were added, there were 15 major management errors out of
1,035 lesions (nine melanoma, eight SCC) with TD, while four such errors (two
melanoma, two SCC) were documented with FTF wsing dermatoscopy.®1®) Tan 2010
also compared TD to FTF, finding 12 out of 491 lesions initially considered benign by
TD, but later diagnosed as malignant during FTF evaluation.®® However, based on
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histology only one of these cases (a basal cell carcinoma) was confirmed to be
malignant, indicating a high specificity for TD, but also occasional false
negatives.®1% One study compared the risk of biopsy and cancer diagnosis amang
different TD and FTF workflows. Four TD systems (Stentor, Cortext, Haiku, and a
patient portal) 2 were used in the study as well as a direct referral workflow to a FTF
dermatology consultation. The study found that the workflow utilising dermatoscopy
was associated with a 9% greater probability of cancer detection, and a 4% lower
probability of biopsy compared with the direct referral workflow.

2Stentor = SAF_DSC; Cotext and Haiku = SAF_MSC
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T suspected cancer (mixed) population

Key safety points

Study ID

Study arm Safety outcome assessed

Borve 2013 SAF_DSC A Misdiagnosis leading to A One case, a patient would have re
patlents incorrect management situ given a primary diagnosis of benign nevus.

A Of 346 lesions assessed as benign without a differential diagnosis by
TD, 343 had a final clinical of histopathological diagnosis as benign. In a

7 - . . real-world setting, if TD c hose not to call those patients for FTF
Borve 2015 SAF_DSC 81(.5 A M|s_d|agn03|s (benign vs consultation, 3 actinic keratosis lesions would have been missed.
lesions malignant vs unclear) < . . .

A TD assessed 196 (24%) of the 816 lesions as malignant without any
differential diagnosis. In 146 (74%), the final clinical or
histopathological diagnosis was also malignant.

A Unadjusted skin cancer detection rate: 5.8% SAF_DSC vs 9.5% FTF

Creighton-Smith SAF_DSC 434 ; (P<0.05).
2017 patients A Skin cancer detection When adjus'Fed for effects of.age, prior skin cancer hlst.ory, family
rate history of skin cancer, and history of immunosuppression, observed
difference is statistically insignificant (adjusted p=0.3) .
FTF S87 A i - i
patients No significant difference between detection rate of melanoma or
keratinocytic carcinoma.
A 6Triiesesod d
the teledermatologist ;
Clarke 2021 SAF 308 not recommending a A Two true misses: a BCC and SCC in situ which had unusual clinical
lesions biopsy or not including features.
skin cancer in their
differential diagnosis.

A One atypical lentiginous nevus diagnosed as malignant melanoma by

7/10 TDs.
de Giorgi 2016 SAF_DSC 10 A Overdiagnosis A one Spitz naevus diagnosed as malignant melanoma by 9/10 TDs.
lesions | A Underdiagnosis A one compound melanocytic nevus with atypia diagnosed as malignant

melanoma by 8/10 TDs.
One melanoma in situ diagnosed as naevus by 9/10 TDs.
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Study ID Study arm \ Safety outcome assessed Key safety points
Mean number of incidental lesions of concern identified within each study
A Incidental lesions of cohort:
Jones 2021 SAF_DSC 156. concern identified at FTF A SAF_DSC: 0.2 (8/11 were malignant on histology)
patients appointment. A SAF_imageclinic_DSC_pre: 0.2 (6/16 malignant on histology)
A SAF_imageclinic_ DSC_post: 0.0
A 25% of lesions misdiagnosed during TD.*
A 3lesions underdiagnosed by TD*:
T SAF: Two actinic keratosis interpreted as seborrhoeic keratosis
T SAF_DSC: One actinic keratosis interpreted as seborrhoeic
keratosis; one BCC interpreted as solar lentiga
A No malignant melanocytic skin tumours missed by TD.*
SAF or A Misdi A Overdiagnosis of benign melanocytic skin tumours:
SAF DSC Misdiagnoses _
Kroemer 2011 - 10‘_1 A Underdiagnoses i SAF: one as melanoma o
lesions A Overdiagnosis T SAF_DSC:oneas melanoma in situ
A Overdiagnosis of benign non-melanocytic skin tumours:
1 SAF: six as either BCC, SCC, actinic keratosis, lentigo maligna,
melanoma.
A SAF: six as either BCC, SCC, actinic keratosis, lentiganaligna,
melanoma.
FTF A 11% of lesions misdiagnosed during FTF examination
A Misdiagnosis: 20% of cases either incorrect or diagnosis could not be
made
A Misdiagnosis A Incorrect management: 10% of ¢ ases would have been
Mahendran SAF 163 A Incorrectl q . . . .
2005 lesions y manage inappropriately booked directly for surgery from TD:
cases 1 wrong diagnosis thus wrong procedure: 5%
1 excision not required: 4%
A complex surgery required: 1%.
SAF MSC DScC? 59,279 A RRof detecting RR of detecting cancer compared with direct referral workflow:
Marwaha 2019 B B patients cancer A SAF_DSC: RR 1.09 (95%CI: 1.02 to 1.16)
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Study ID Study arm \ Safety outcome assessed Key safety points
A RR of referring for A SAF_MSC: RR 0.83 (95%CI: 0.48t0 1.42); RR 1 0.73 ( 95%Cl: 0.33
biopsy to 1.75)
A SAF:RRi 0.75 (95%CIl: 0.60 to 0.93); RR T 0.92 (95%CI: 0.75 to
1.13)

A Patient portal: RRi 0.70 (95%Cl: 0.58 to 0.83).

RR referring for biopsy =~ compared with direct referral workflow:

A SAF _DSC:RR 0.96 (95%CI: 0.93 to 0.99)

A SAF_MSC: RR 0.71 (95%CI: 0.52 t0 0.97); RR 1 0.75 ( 95%Cl: 0.51
to 1.11)

A SAF:RRi 0.79 (95%Cl: 0.711t0 0.88); RR 7 0.88 ( 95%CI: 0.80 to
0.98)

A Patient portal: RR7 0.69 (95%CIl: 0.63 to 0.76).

A Melanoma, non-
melanoma, category 1

lesions (pre-malignant A Melanoma pick-up rate: 2.02% (95% CI, 1.10% -2.94%).
Moreno-Ramirez | SAF MSC 2,009 and malig_nant) pick- A NMSC pickup .rate: 1.3.56% (95% Cl, 11.30% -15.82%).
2007 - patients up/detectionrate. | A Category 1 lesions pickup rate: 27.94% (95% Cl, 24.98 -30.90).
Definition: numb er of lesion
types diagnosed among
patients seen at FTF after
7D triage.
A 12/491 lesions considered benign by TD but diagnosed as malignant
A Number of lesions during FTF evaluations. However, based on histology, only one (a
missed by TD: A BCC) was bund to be malignant.
Tan 2010 SAF _[BC 200 malignant lesion on A TD1 correctly diagnosed two benign naevi and one seborrhoeic
patients FTF diagnosed as keratosis (initially diagnosed as melanoma on FTF)
benign by TD or vice A TD2 correctly distinguished benign from malignant lesions (two
versa. atypical naevi needing excision, three seborrhoeic keratoses and two

benign naevi).
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Study ID Study arm \ Safety outcome assessed Key safety points
A Serious diagnostic
errors: the number of

Absolute number and relative percentage of serious diagnostic errors:

malignant lesions A TD1:8 (24.24%)
classified as benign A TD2: 39 69%)
144 hich should be < ' '
Veronese 2022 | SAF_DSC ' whi : u A TD3:9 (27.27%)
lesions surgically removed but

A TD4: 4 (12.12%) .
Note: percentage calculated on total number of malignant lesions in the
study (6 melanomas + 27 BCCs = 33 total).

without correct
diagnosis, only a
follow-up visit was
planned.

A Considering management plans suggested by TD, 3 BCCs, 1 melanoma
in situ and 1 malignant melanoma would have been returned to the GP
by one of the two TDs.

A Another malignant melanoma would have been returned to the GP by
both TDs.

A1l f TDs reported being fAcompletel

A - . . diagnoses, no malignant melanoma/melanoma in situ or invasive skin
A Misdiagnosis leading to

Vestergaard SAF DSC 600 mismanagement ) car?cers were nlwiémanfige.d.
2020 - lesions | A Incidental suspicious A Ir_10|dental suspmpus findings: . _
findings. 1 15.1% of patients had ar.1 incidental m.allgnant melanoma
T 3.2% had one or more biopsy proven incidental BCCs
T Noincidental SCCs found
T Most incidental malignancies had a photographed lesion that
raised suspicion with the TD, prompting FTF consultation
1 Three and four patients respectively, with one or more incidental
BCCs/actinic keratosis, would have been returned to GP on TD 1
and TD 2 evaluation.
A Clinical significance of A Minor: 126 A TDvsFTF (none/minor vs
Warshaw 2009 | SAF_MSC |726 inappropriate A Moderate: 24 moderate/major): 3.9% vs
esions management plans A Major: 4 1.1%; p<0.001
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A TDvsFTF (none/minor/
moderate vs major): 0.6% vs
0.1%; p=0.18

A TD vs FTF (none/minor vs
moderate/major): 3. 2% vs
1.1%; p=0.0027

A TD vs FTF (none/minor/
moderate vs major): 0.7% vs
0.1%; p=0.1025

Study ID Study arm \ I\ \ Safety outcome assessed Key safety points
(non-pigmented compared with gold A Minor: 112
lesions) FTF 726_; standard management: A Moderate: 7
lesions T Minor (non-life- A Major: 1
threatening; no A Minor: 121
SAF_MSC_DSC 71"1 delay in treatment | A Moderate: 18
lesions T Moderate (non- A Major: 5
life-threatening; A Minor- 109
FTF_DSC 714 possible delay in A Moderate: 7
lesions treatment) p . ’
T Major (potentially 2 mf”uor: 137
- ; inor:
SAF_MSC ;E:rjons life-threatening) A Moderate: 11
A Major: 7 MM; 5 SCC
A Minor: 177
Warshaw 2009 | FTF ;‘:’42 A Moderate: 7
_ esions A Major: 1 MM; 1 SCC
(pigmented z .
lesions) 1035 A Minor: 250
SAF_MSC_DsC Ie's'ons A Moderate: 24
' A Major: 9 MM: 8 SCC
A Minor: 338
FTF_DSC Ilégi?;is A Moderate: 12
A Major: 2 MM; 2 SCC

Key: BCCi basal cell carcinoma; Cli confidence interval, FTF- face-to-face; GP1 general practitioner; NMSC1 non-melanoma skin cancer; NRT not
reported; SAF T store and forward; SAF_DSC- store and forward with dermatoscopy; SAF_DSC_MSG store and forward with macro image and
dermatoscopy; SAF_imageclinici imaging conducted at image clinic; SCCi squamous cell carcinoma; SEi standard error; TD i teledermatologist.

Footnote:

*Includes SAF, SAF_DSC_alone, and SAF_DSC
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4.4.3 Mixed dermatology population

In total, 11 studies reported on TD in the context of misdiagnosis, incidental
findings, re-referrals, and serious errors (as defined by the studies) for a mixed
population, (27. 232, 261, 318, 321, 330, 331, 339, 349, 356, 358) || details and definitions of safety
outcomes are presented in Table 4.23.

Misdiagnosis rates varied across studies with rates as low <10% up to 25-30%,
which could be explained by the difference in study designs and expected
heterogeneity in a mixed study population. (232 331) Several studies highlighted the
incidence of missed diagnoses and subsequent clinical implications. For example,
Borve 2012 documented cases where certain conditions were missed with TD,

i ncludi ng Bo0 we nringtitisdyetsllemassed malignaht cdses were
ultimately referred for FTF follow -up as the correct diagnosis was included in the TD
differential .®¥® Similarly in Romero 2010,% while only one out of three
teledermatologists identified a tongue carcinoma during standard SAF review, all
recommended that the patient be seen FTF and a biopsy be performed. Two studies
reported on re-referral rates. One observed a 4.6% re-referral rate, indicating that
some TD-discharged patients were later referred for FTF.(339) Similarly, the other
study noted a low re-referral rate of 0.06% for the same lesion .61 One study
reported that among included 52 patients, two unnecessary biopsies were
recommended by TD.(330 One study reported incidental malignancy rates of 3.6% in
TD-evaluated patients and 2.5% in FTF evaluation.®4) Eight of the nine total
patients with incidental malignancies were referred by the primary care provider for
a different neoplasm. Another study found that TD had higher error rates with
inflammatory and infectious pathologies than with tumo ur-related conditions,
indicating that T D &isual limitations may pose challenges for non-tumour
conditions.?3 For instance, Romero 2010 described a serious error where a herpes
simplex diagnosis by TD was corrected to pemphigus vulgaris after FTF
consultation.®%6) QOverall, however, the rates of serious errors and incorrect
management were low.
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Table 4.23 Teledermatology safety 1 mixed dermatology population

Safety outcome

Key safety points
assessed y ty pol

Study ID Study arm N

A TD1 misdiagnosed one patientwitha mal i gnant t umo
di sease) as psoriasis. Bowenods d
diagnosis and patients was triaged for FTF visit (patient was
adequately managed).

A Three patients were not initially triaged for FTF evaluation by TD1:

T Onewas diagnosed with urticaria and dry skin and would
theoretically have been recommended treatment via the GP
with a topical steroid.

1 One would have been recommended a topical steroid for a
dermatitis, which was assessed as a druginduced rash.

40 A Missed diagnosis T One had a Barelia infection which was a differential diagnosis

patients A Incorrect triage who would have ordered serology testing via the GP.

1 Therefore, only one patient with urticaria would have received

incorrect management.

A Two patients with a final diagnosis of a malignant tumour were
misdiagnosed by TD2 as having dermatitis and BCC.

1 Despite incorrect diagnoses, both patients would have been
referred for FTF evaluation.

A TD2also misdiagnosed two patients without recommending FTF:

T One patient had a benign nevus diagnosed as seborrhoeic
keratosis.
T One was the same urticaria patient misdiagnosed by TD1

59 < , . A 14 (24%) incorrect diagnoses:

Faucon 2022 SAF lesions A Incorrect diagnosis T One SCC was mistaken for seborrhoeic keratosis

286 A Incidental skin A TD cohort: 3/165 (3.6%) had incidental skin malignancy .

A

patients malignancies FTF cohort: 3/121 (2.5%) had incidental skin malignancy .

Borve 2012 SAF

Keleshian 2017 SAF_MSC
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Safety outcome
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Health Information and Quality Authority

Key safety points

A Eight out of the nine patients with incidental malignancy were
referred for a different neoplasm found during the initial primary
care evaluation.

52 A Unnecessary biopsy | A Unnecessary biopsy recommended in TD consultation for one case

McKoy 2004 SAF . . . .

patients recommendation with adequate images and two cases overall.
A Most frequent diagnostic disagreements were for psoriasis with 4/14
391 A Diagnostic cases incorrectly diagnosed (286%) by TD.
Nami 2015 SAF patients disagreement A Similarly for other skin neoplasms such as fiboroma molle, lipomas,
between TD and FTF and dermatofibromas which together reached a discordant rate of
27.3% (3/11 cases).
Oztas 2004 SAF_withoutnotes | 175 A Misdiagnosisby all 3 | A 27 (22%) cases
SAF patients TDs A 14 (11%) cases
A GPrereferral rate: | <
¢ rer.e erral rate Of 3,050 discharged and referred within 12 months over 14 month
TD patients . . :
. period, 32 patients re-referred. Two (0.06%) for same lesion:
3,050 discharged from _ . . . .
Palamaras2022 SAF_DSC_MSC . . . I One as lesion had grown in previous six months; one because
patients outpatient clinic )
GP had not received TD correspondence.
and re-referred A 16% misdiagnosed i all benign with no change in management
< isdi i ign wi i .
A Missed diagnosis ° 9 9 9 g
A Serious errors: A SAF: 6.8%
SAF 121 unrelated diagnoses | A LI: 4.3%

Romero 2006 L] patients or not A Errors were more frequent in inflammatory pathology than in
contemplated in tumoural pathology (Chi squared 6.1765 p=0.0129) or infectious
differential (Chi squared 5.6138 p=0.0178).

A Seri : A : ; .
ur?rnecl);tsejrgi)e:snoses A Only 1 important diagnosis went unsuspected from a total of 328
SAF 328 g teleconsultations (SAF and SAF_LI)
Romero 2010 . or not _ . . . .
SAF_LI patients . I a diagnosis of herpes simplex was made for a case presenting
contemplated in . .
. . with sores on the | ower | ip
differential
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Safety outcome

Study ID Study arm N assessed Key safety points
conventional FTF consultation, a more widespread oral
presentation was identified as pemphigus vulgaris.

A Among SAF only consultatiors (n=170) only 1/3
teledermatologists correctly diagnosed a tongue carcinoma in the
teleconsultation. However all 3 recommended FTF evaluation and
biopsy.

A Proportion of
patients not
recommended for
128 FTF evaluation by TD A 21.1% (27/128) of cases not recommended for FTF evaluation

Seiger 2020 SAF lesions with subsequent ) attended a dermatology clinic.

dermatology clinic A Five cases received procedures (tissue culture, KOH prep, or biopsy).

visit or procedure

within 90 days of

teleconsultation.
van der Heijden SAF 37'.207 A GP rereferral rate A Rereferred to FTF after TD discharge: 4.6% of patients .
2011 patients

Key: BCCi basal cell carcinoma; ClT confidence interval; FTF- face-to-face; GP1 general practitioner; K i kappa coefficient; LI i live interactive; NMSCT
non-melanoma skin cancer; NR1 not reported; RR i relative risk; SAFT store and forward; SAF_DSC- store and forward with dermatoscopy; SAF_DSC_MSC
- store and forward with macro image and dermatoscopy; SAF_imageclinici imaging conducted at image clinic; SCCi squamous cell carcinoma; SEi

standard error; TD i teledermatology.
Footnote: *Marwaha 2019 used multiple types of TD workflows within the study .
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4.4.4 Inflammatory/infectious conditions population

Three studies reported on the safety of TD in a population with
inflammatory/infectious conditions.(262:362.367) One study considered re-referral rates
following initial TD advice; 13% of patients were re -referred.(?62 One study
evaluated disagreement and explored the potential reason for this. Of the 24 cases
with disagreement, teledermatologists reported that in six, whole -body photographs
would have been more beneficial and in one case determined that the poor quality
photo may have caused the incorrect diagnosis.®%”) Lastly, Armstrong 2018 was an
RCT of patients with psoriasis and evaluated the difference in adverse events
experienced by patients in the TD cohort and the FTF evaluation cohort. The study
used TD for both initial referral management and ongoing management.®%2 Patients
in the TD cohort experienced numerically fewer adverse events, serious adverse
events, and deaths compared with those in the FTF cohort; however, the difference
between the two cohorts was not tested statistically. Full details are presented in
Table 4.24.

Page 201 of 443



Draft Health Technology Assessment of teledermatology to support the management of primary care

referrals

Health Information and Quality Authority

Table 4.24 TD safety 1 inflammatory/infectious conditions population

Study ID

Study

Safety outcome

Key safety points

L

arm assessed
2.096 A Rereferral A 13% of the cohort chargeq with TD
Lowe 2021 | SAF_DSC . advice re-referred from primary
patients rate
care.
A Diagnostic A 24 cases of diagnostic
disagreement disagreement:
A Clinically T In 6, whole -body photographs
relevant instead of close ups would have
Heffner SAF 135 disagreement made diagnosis easier
2009 patients T In1 case, poor photo quality
(where a was considered reason for
change in incorrect diagnosis.
management A Clinically relevant disagreement
was required) occurred in 12% of cases.
Any AE: 28.4%
Serious AE: 8.8%
A Adverse Internal malignant neoplasm (excluding
SAF 148 ~ events skin cancer): 1.4%
patients | A Serious NMSC: 0.7%
adverse Exacerbation of arthritis: 3.4%
events Surgery: 2.7%
Armstrong Death: 0.7%
2018 Note: study Any AE: 34.5%
reports on a Serious AE: 14.9%
psoriasis Internal malignant neoplasm (excluding
ETE 148 population skin cancer): 1.4%
patients | treatment and NMSC: 2.7%
management. Exacerbation of arthritis: 2.0%
Surgery: 4.1%
Death: 1%

Key: AET adverse event; FTF- face-to-face; NMSCi non-melanoma skin cancer; SAFi store and
forward; SAF_DSCi store and forward with dermatoscopy; TD i teledermatologist.

4.5 Clinical efficacy of teledermatology

management

-supported referral

Long-term data on patient outcomes in TD studies are scarce with few studies
investigating its impact on disease progression, recurrence rates, or quality of life
over time compared with traditional FTF evaluation. Assessing the clinical impact of
TD-supported referral management poses challenges due to inherent confounding
within studies concerning the differences, and often lack of clarity regarding the
ongoing management of patients and treatments received. Results should therefore
be interpreted with caution. Six studies@6®. 277, 311,319,350, 362) included in this review
provided data relating to clinical course outcomes, three studies reported on health -
related quality of life (HRQoL)®47:350.362) ‘and twenty two documented clinical
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management (254, 267, 268, 271, 280, 282, 291, 294, 300, 304, 306, 307, 312, 315, 316, 319, 340, 342, 349, 352,

354,362) Results are presented in Table 4.25, Table 4.26, and Table 4.27, respectively.

4.5.1 Clinical course outcomes

Seven studies reported clinical course outcomes, (Table 4.25) all of which measured
the clinical course outcomes differently. Whited 2013 evaluated TD-evaluated
(n=191) and FTF-evaluated (n=190) outcomes over nine months.®% In the study,
the teledermatologist was not responsible for ongoing management of the patient;
instead, the teledermatologist discharged the patient back to the referring provider
with a diagnosis and management plan if appropriate to implement, or if further
investigation was required, referred the patient to a FTF clinic visit. All patients in
the study underwent a final FTF evaluation after nine months. The cohorts (those
initially triaged by TD and those refe rred through usual care) reported similar rates
of condition resolution and improvement. Specifically, by nine months, 25% of
patient conditions had resolved, while 46% had improved among TD -assessed
patients, compared with 26% resolved and 46% improved in the FTF group. No
significant differences in overall outcomes between TD and FTF cohorts were
observed (p=0.88), suggesting comparable clinical effectiveness.(0)

Palamaras (2022) compared TD to FTF evaluations by retrospectively sharingl0
case images with five consultants. The evaluation found that most TD outcomes
aligned with those of in-person care, with no discrepancies posing safety concerns.
The TD service evaluated did not provide ongoing management for patients but
rather referred patients onward for FTF evaluation, provided the referring GP with
reassurance or a treatment plan, or referred patients directly to surgery. Differences
between TD and FTF care primarily related to the pathways of care delivery, such as
whether patients were referred for surgery directly. 263

Carter (2017) investigated outcomes for patients initially treated or triaged via TD

(n=79). Similar to other studies, TD did not provide ongoing management of

patients, rather it provided management recommendations for the referring p rovider

including any prescriptions required, or documented the need for a traditional FTF

evaluation. Overall, 72% of TD-as sessed pati ent sréporckomonstr at e
physician-reported improvement at follow -up during the eight month study review

period. The study also noted no significant difference in emergency department

visits, primary care practitioner visits, or hospital admissions related to dermatologic

referrals between TD and FTF groups (p=0.44).#1) However, the number of

patients with long -term data was small (n=18).

Armstrong (2018) was the only study where TD was used for ongoing management
of patients after initial SAF referral management (n=148 in each cohort). The study
focused on patients with psoriasis and assessed clinical outcomes using PASI

Page 203 of 443



Draft Health Technology Assessment of teledermatology to support the management of primary care
referrals

Health Information and Quality Authority

(Psoriasis Area andSeverity Index), BSA (Body Surface Area), and PtGA (Patient
Global Assessment). There were no differences in any psoriasis severity measures
between the two groups at baseline. Improvements in these scores over four follow -
up visits in a 12 month period d emonstrated equivalence between TD and FTF care.
Differences in the mean change in PASI, BSA, and PtGA in the TD group and the FTF
all fell within pre -specified equivalence margins 362

Ferrandiz (2012)@"") compared initial prognosis outcomes of patients referred from
local primary care centres to a regional specialist dermatology unit, triaged using
either TD (n=67) or the conventional referral pathway (n=134). The study

compared differences in three initial prognosis outcomes for patients with cutaneous
melanoma between the two referral pathways. Breslow thickness is a measure of
how deep a melanoma has grown into the layers of skin and is used to stage
melanoma skin cancer. The mean Breslow thickness was significantly less among
patients in the TD group compared with patients in the non -TD group (mean, 1.06
vs 1.64 mm, p=0.03). The frequency of mel anoma with a favourable initial prognosis
(tumour stages Tis and T1a) was significantly higher in the TD group than in the
non-TD group (70.1% vs 56.9%, p=0.03). The odds ratio of having a cutaneous
melanoma with a favourable initial prognosis in the TD gr oup was 1.96 (95% ClI,
1.14-3.50; p=0.04). The authors attributed these differences in initial prognosis to
reduced waiting times for referral to specialist dermatology assessment using TD.
They also highlighted an increased knowledge of suspected melanomamanagement
in primary care practitioners in the TD group along with a lower barrier for referral of
suspected melanoma cases using TD.

Arzberger (2016)?7® conducted a retrospective chart review of follow -up
dermatologic visits, examinations, biopsies or excision reports four years after initial
TD and FTF examination. Among 35 patients with complete data (covering 968
lesions), eight additional melanocytic naevi were excised in three patients. For six of
these lesions, no recommendation for short-term monitoring or excision had been
documented at baseline TD assessment. For the remaining two lesions,
recommendations included short-term follow -up or excision by one or more
teledermatologists. In a second group of 35 patients with incomplete clinic follow -up,
retrospective review identified one superficial spreading melanoma diagnosed 15
months after initial assessment. Baseline images of this lesion had been evaluated
by all teledermatologists and FTF assessors, who had all described the lesion as
clinically unremarkable.

Hunt (2020) 11 carried out service evaluation on two pathways for adult patients
referred by GPs for suspected skin cancer seen in conventional FTF appointments at
the dermatology centre (n=75), or by a medical photographer taking regional,
macroscopic and dermatoscopic images at a local hospital (n=75). The study found
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no significant difference in either diagnostic therapeutic biopsy/excision rate (FTF:
38.7% vs TD: 50.7% respectively; p=0.19) or in the proportions of benign,
dysplastic and malignant lesions biopsied (p=0.86).

Page 205 of 443



Draft Health Technology Assessment of teledermatology to support the management of primary care referrals

Health Information and Quality Authority

Table 4.25 Clinical efficacy outcomes

Study N -

Population Study arm . Outcome defini tions Results
author patients

Significance

Armstrong
2018

Inflammatory/
infectious
conditions

SAF

148

FTF

148

PASI: validated instrument
that combines the assessment
of lesion severity and the
affected surface area into a
single score ranging from 0
(no disease) to 72 (maximal
disease). Mean score
improvement across 4 follow-
up periods assessed.

BSA: Body surface areas
affected by psoriasis. Range
from 0-100%.

PtGA: validated instrument
that measures overall psoriasis
severity from
perspective. Uses an ordinal 6
point scale ranging from O
(clear) to 5 (severe).

Mean change from baseline across
all follow-up visits:

A PASI: -1.37 (3.33).
A BSA: -3.38% (11.08%)

A PGA:T0.37 (1.00

q

Mean change from baseline across
all follow-up visits:

A PASI: -0.82 (3.43)
A BSA: -1.55% (8.87%)
A PtGAT0.22 (1.26

Difference in
mean follow -up
change in PASI
score between
the SAF and FTF:
-0.27 (95%Cl, -
0.85 to 0.31);
within the pre -
specified
equivalence margin
(£6.5).

Difference in
mean follow -up
change in BSA
score between
the SAF and FTF:
-0.05% (95%Cl,
T1.58%to
within the pre -
specified
equivalence margin
(£6.5).

Difference in
mean follow -up
change in PtGA
score between
the SAF and FTF:

T0.11 (95
1T0.32 to

exceeded the pre-
specified

equivalence margin
(x0.25).

(
(

Page 206 of 443



Draft Health Technology Assessment of teledermatology to support the management of primary care referrals

Study
author

Population

Study arm

SAF_MSC_DSC

N -
patients

Outcome defini tions

A Retrospective chart
review of follow-up
dermatologic visits,
examinations,

Health Information and Quality Authority

Results

A 8 additional lesions

(melanocytic naevi) were
excised from 3 patients
during 4-year monitoring
period.

T For 6 lesions, no TD
recommendation was
made for short-term
follow-up or excision.

I One lesion was
recommended by TD3

for short-term follow-up.

Significance

Arzberger | Suspected (Study included | 35 biopsies or excision I 1lesion was NR
2016 melanoma total-body reports four years recommended for short-
te'zdle::rf‘rito'og'sm TD1 and TD4 and
an S excision by TD2 and
examination.
TD3.
During follow-up period, one
melanoma detected 15
months after FTF and TD
evaluation. New onset of
pruritus prompted excision.
Study was unable to confirm
if the lesion was already an
amelanotic melanoma at time
of initial review.
A Number of patients FTF visit after TD due to T N.o S|gn|f|c§1nt
. . . difference in
Carter Mixed SAF 79 treated by TD with lack of improvement: ED/PCP visit/
2017 dermatology subsequent FTF due to 64.6% initially treated by TD .
. . . X hospital
failure to improve. alone, of which 5 failed to admission
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Results

Significance

patients

A Proportion of TD-treated
patients with self-
reported or p hysician-
reported improvement at
their subsequent clinical
encounter.

A Number of ED visits, PCP
visits, and hospital
admissions related to the
dermatologic referral that
occurred prior to patients
seen in clinic, or
definitive treatment
recommended by TD.

improve with initial treatment
and had subsequent FTF visit.

Long term outcome data:
available in only 18/79
patients of which 13 (72%)
had self-reported or
physician-reported
improvement.
1 ED/PCP visit, hospital
admission related to
dermatologic referral:

I FTF period pre TD: 1 ED

visit, 8 additional PCP
visits; 0 hospital
admissions

1 TD cohort: 1 ED visit, 0

additional PCP visits, 0
hospital admissions.

between TD
group and FTF
referral group
(p=0.44) .

Ferrandiz
2012

Melanoma

SAF_MSC

67

FTF

134

Breslow Thickness: A
measure of how deeply a
melanoma tumour has grown
into the skin.

Favourable Prognosi s
Frequency : frequency of
melanoma with a favourable
initial prognosis (tumour
stages Tis and T1a).

Favourable Prognosis
Odds ratio: Odds ratio

Breslow Thickness: - Mean
1.06mm, median 0.55 mm.

Favourable Prognosis
Frequency: 70.1%.

Odds Ratio: 1.96 (95% ClI,
1.14 - 3.50).

9 Breslow thickness

Breslow Thickness: - Mean
1.64mm, median 0.75 mm.

Favourable Prognosis
56.9%.

(mean value)
P=0.03

Favourable
Prognosis A~=0.03

Odds ratio:
F=0.04
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author

Population

Study arm

N -
patients

Outcome defini tions

of having a cutaneous
melanoma with a favourable
initial prognosis in the
SAF_MSC group.

Health Information and Quality Authority

Results

Significance

SAF_imageclinic ' ' _ Qiagnostic/_ t_herapeutic Diagnosti(':/
DSC MSC = 75 D_|agnost|c{ t.herapeutlc biopsy/excision rate: therapeutlc_ .
Sus - biopsy/excision rate. A 29/75 (38.7%). biopsy/excision rate: P
pected ~0.19
Hunt 2020 ?ri?:eedr) Proportions of benign, Diagnostic/ therapeutic Proportions of benign,
FTF 75 dysplastic and malignant biopsy/excision rate: dysplastic and
lesions biopsied. A 38/75 (50.7%). malignant lesions
biopsied: P = 0.86.
Images shared with 5 A Majority of outcom_es ir_1 TD
. . matched those as in clinic.
consultants to review without A Where di .
Palamaras | Mixed SAF_imageclinic_ 10 knowing the outcome to _(;are |scrf$panC|es(;/\ere 4 | NR
2022 dermatology DSC_MSC compare between clinicians, evident, nothing was deeme

pathology outcome, and FTF
appointment outcome.

unsafe, and differences were
whether patients were offered
surgery directly versus FTF.
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Whited
2013

Mixed
dermatology

SAF_MSC

191

Resolved: skin condition
replaced by normal skin or
normally-healing skin after
surgical'therapeutic
intervention.

Improved: Does not meet
guideline for resolved but, in
aggregate, has shown
improvement deemed
relevant to reviewers (such
as size, distribution, colour,
spatial orientation).

Unchanged (not clinically
relevant): skin condition is
unchanged but unlikely to
affect mortality, morbidity, or
response to treatment.

Unchanged (clinically
relevant): skin condition is
unchanged and likely to
affect mortality, morbidity, or
response to treatment.

Worse: skin condition, in
aggregate, has shown
worsening or progression in
metrics deemed relevant
(such assize, distribution,
colour, spatial orientation).

Baselineto 1 *t clinic visit
(n=94):
Resolved: 2%
A Improved: 23%
A Unchanged (not clinically
relevant): 12%
A Unchanged (clinically
relevant): 57%
A Worse: 6%

Baseline to 9 months (n=125):

A Resolved: 25%

A Improved: 46%

A Unchanged (not clinically
relevant): 10%

A Unchanged (clinically
relevant): 10%

A Worse: 8%

Rating for patients with and
without dermatology clinic
visits, baseline to 9 months:

No’clinic visit:
A Resolved: 14%

e

A Improved: 43%

A Unchanged (not clinically
_ relevant): 17%

A Unchanged (clinically

_ relevant): 9%

A Worse: 17%

Qne/more clinic visits:
A Resolved: 29%
A Improved: 49%

Difference between
TD and usual care

at baselineto1 st

clinic visit:

p=0.65.

Difference between
TD and usual care
at baselineto 9
months: p=0.88.

Among TD referrals,
subsequent
presentation for
FTF visit was
significantly
correlated with
clinical course:
p=0.023.
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t N -
Study Population Study arm Outcome defini tions Results Significance

author patients

A Unchanged (not clinically
relevant): 8%

A Unchanged (clinically
relevant): 11%

A Worse: 3%

Baselineto 1 s clinic visit
(n=137):

Resolved: 2%

Improved: 21%
Unchanged (not clinically
relevant): 15%
Unchanged (clinically
relevant): 51%

Worse: 11%

> > 3>

>~

>~

Conventional

care 190

(FTF) Baseline to 9 months (n=136):

Resolved: 26%

Improved: 46%

Unchanged (not clinically

_ relevant): 11%

A Unchanged (clinically
relevant): 13%

A Worse: 4%

> >

Key: BSAT body surface area; Cl i confidence interval; ED 1 emergency department; FTF 1 face-to-face; NRT not reported; PASI i Psoriasis Area and
Severity Index; PtGAT Patient Global Assessment;PCPi primary care provider; SAF i store-and-forward; SAF_imageclinic_ DSC_MSC store-and-forward
conducted at image clinic with dermatoscopy and macroscopic images; SAF_MSQ store-and-forward with macroscopic images; TD 1 teledermatology.
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4.5.2 Health related -quality of life (HRQoL)

Three studies (RCTs) reported on HRQoL outcomes, one focused on a horcancer
(psoriasis) population®%2) and two on a mixed population. 347-371) Various tools were
used across the studies; full details are presented in Table 4.26.

4.5.2.1 EQ-5D-5L and EQ VAS

Two studies reported on HRQoL using the 5-level EuroQol5 Dimensions index (EQ-
5D-5L) and the EQ visual analogue scale (VAS) measured at baseline and follow
up.G47:371) Armstrong 2018 measured HRQoL of all patients at three-month intervals
over the 12-month study period. Over the course of the study, both the TD-
managed patients and FTF group experienced a small average increasein scores.
The between-group difference was negligible, with values falling within the
predefined equivalence margin (+0.1). 62) In Lopez-Liria 2022, patients in the TD
group demonstrated small but statistically significant improvements in EQ-5D scores
(+0.04; p<0.05), showing enhanced HRQoL over the six month evaluation period.
Although the FTF group had slightly greater improvement (+0.1; p<0.05), these
patients had a lower starting score. At baseline, statistically significant differences
were observed between the groups in all the items measured (the FTF group had
worse quality of life overall). After six months, differences d isappeared only for the
pain/discomfort item, as similar improvements for this item were noted for both
groups. The study did not explicitly report if TD was used to provide ongoing
management of patients, however, all patients received a minimum of two
assessments either FTFand or through telephone (at study start, and after six
months). 47

Concerning the EQ VAS scores, which capturepa i ent s subjective ass
their overall health, a similar pattern of improvement was observed, with both TD

and FTFmanaged patients reporting improvements in their overall health between
the baseline and follow-up assessments. In Armstrong 2018, TD-managed patients
reported an average increase of 1.30 (SD: 13.68), while FTF-managed patients
reported an average improvement of 2.90 (SD: 15.46). Despite slightly greater gains
in EQ VAS scoresn the FTF cohort, the between-group difference of -0.002 fell

within the equivalence margin of +8 .(362) In Lopez-Liria 2022, TD-assessedpatients
reported a significant within-group improvement (+2.30; p<0.05), albeit slightly
smaller than that observed in the FTF group (+5.08; p<0.05). ¢4 Baseline HRQoL of
in this study differed between the groups with the FTF cohort having worse starting
scores.
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4.5.2.2 Skindex -16 and Skindex -29

Two studies used Skindex16 and one used Skindex29. Both versions of the tool are
designed to measure dermatology-spedfic quality of life across the domains of
symptoms, emotions, and functioning. 362 37) Both tools use a scoring system of
zero to 100 with higher scores indicating worse HRQoL. Therefore, a negative
change (namely a reduction) in score suggests improvement in quality of life. In one
study, clinically significant improvements were reported for symptoms, emotions and
composite score for both the TD and traditional FTF evaluation cohorts. The TD
group (initially managed or triaged) experienced a change in composite score of -12
(SD: 24.5), which was comparable to the FTF cohort change of -13.2 (SD: 21.6). ")
While both groups showed improvement, there was no statistically significant
difference in the change in scores between them. Similarly in another study, among
patients with psoriasis who experienced ongoing management through TD or
traditional FTF evaluation, minor reductions in Skindex-16 scores were observed
over the 12-month study period in both groups. All between group differences
showed equivalent impact regardless of management through TD or conventional
FTF appointments (362)

LopezLiria 2022 used the Skindex-29 tool; greater reductions in scores from
baseline to six months were observed in the FTF cohort compared with the TD
cohort; differences between the groups were not tested statistically. However, the
improvements within each group were statistically significant across all domains at
six months compared with baseline.®4?)

4.5.2.3 Dermatology Life Quality Index (DLQI)

One study reported HRQoL using the DLQI tool which measures the impact of skin
conditi ons o n®2pThettdoléans t1Gitéms) each scered from zero (no
impact) to three (maximum impact). In the study, which included patients with
psoriasis, those with ongoing management through TD reported an unadjusted
mean decline (therefore improvement) in DLQI score of 1.64 (SD: 4.34), similar to
the traditional FTFma n a g e me n t reducibn®ir1i1&(SD: 4.77) over the 12-
month study period. In an adjusted model using repeated measures analysis, the
mean difference between the two groups was -0.45 (95% CI: -1.29 to 0.38), which
was within the predefined equivalence margin of £2.5, suggesting equivalence of
the two care modalities. (362)

4.5.2.4 Patient Health Questionnaire (PHQ -9)

One study also used the PHQ9 tool to assess depression among patients with
psoriasis fully managed through TD versus traditional FTF consultation (362)
Reductions in PHQ9 scores, and therefore improvement in symptoms, were
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reported for both cohorts, with a mean reduction of 0.4 (SD: 3.94) in the TD group
and 0.76 (SD: 4.66) in the FTF group. The adjusted between-group difference of -
0.33 (95% CI: -1.20 to 0.55) was within the predefined equivalence margin of +3,
indicating no significant impact on depression.(62)
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Table 4.26 Health -related quality of life

EQ-5D-5L
Study aut hor N- : : : :
el u Study arm : Baseline Follow -up Difference Baseline Difference
(population) patients
Average increase: 77 (18) Average | Between
Armstrong 0.83 (0.16) 0.01 (g 10) ' Between increase: | groups:
2018 SAF 148 ' ’ groups: 1.30
(13.68) -0.002 (-
(Inflammatory/ 0 (-0.003 to 2.749 to
infectious y 0.003); within 74 (20) Average | 2.745);
" Average increase: | equivalence increase: | within
conditions) FTF 148 0.79(SD, 0.17) 0.03 (0.13) margin of £0.1 2.90 equivalence
(15.46) margin of +8
. 0.93[0.92;0.94] Within group: 76.22 78.52 Within
0.89[0.87,0.91] [73.29; [75.68; group:
Individual domains: Individual +0.04 79.15] 81.36]
Mobility: 1.06 ' domains : [0.03;0.05]; +2.30
[1.02:1 10] Mobility: 1.04 p<0.01 [1.43;3.18];
Uéua’l éctivitieS' 111 [1.01,1.07] p<0.01
SAF_imageclinic 295 [1.05:1.17] T Usual activities: Between group:
_DbscC S(.elf-r:a.re' 112 1.08[1.04;1.12] all p<0.05 except
LopezLiria [1.06:1 15] ' Self-care: 1.04 pain/discomfort
P 0, _ [1.02;1.07] domain (p=0.32)
2022 Pain/discomfort: 1.77 Pain/discomfort:
. [1.64,1.90] 1.46 [1.37;1.55]
(Mixed Anxiety/depression: Anxiety/depression:
dermatology) 1.37 [1.26;1.48] 1311 23_2 39] '
. 0.87 [0.85;0.90] Within group: 68.24 73.32 Within
0.77(0.74,0.81) (65.10; [70.18; group:
Individual domains Individual +0.1 (0.08; 71.38) 76.46]
L domains : 0.12); p<0.01 +5.08 (3.78;
FTF_DSC 225 illgl;;hty. 1.55(1.43to Mobility: 1.30 6.38):
Usual activities: 1.60 [1'21;1'39.]. S p<0.01
[1.48:1.73] Usual activities:
T 1.31[1.22;1.39]
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Self-care: 1.48 Self-care: 1.29
[1.36;1.60] [1.20;1.38]
Pain/discomfort: 1.96 Pain/discomfort:
[1.82;2.09] 1.40[1.32;1.48]
Anxiety/depression: Anxiety/depression:
1.77 [1.64;1.90 1.54[1.45;1.62
Skindex -16/ Skindex -29
Study aL_lthor Study arm = : Mean change (SD) o r difference (95% CI) in score from baseline to follow Significance
(population) patients
Symptoms Emotions Functioning Composite
Whited 2013 Baseline to 9 months: Baseline to 9 Baseline to 9 Baseline to 9
SAF_MSC 195 -10.3 (30.36) months: months: months: Between
(Mixed -19.7 (30.7) -6.0 (24.5) -12 (24.5) .
dermatology) . Baseline to 9 Baseline to 9 Baseline to 9 groups:
Baseline to 9 months: p>0.05
FTF 196 14.4(28.2) months: months: months:
Skindex-16 -18.1 (25.1) -6.9 (22.3) -13.2 (21.6)
Armstrong Baseline to 12 Baseline to 12 Baseline to 12 All between
2018 SAF 148 months: months: months: NR group
-1.79 (5.92) -4.75 (10.18) -2.48 (7.02) differences
(Inflammatory/ showed
infectious Baseline to 12 Baseline to 12 Baseline to 12 equivalent
conditions) FTF 148 months: months: months: NR impact
-2.63 (7.32) -5.04 (11.54) -3.04 (7.65) regardless of
Skindex-16 intervention
;gggz—Liria SAF_imageclinic Baseline 0 6 months: Baseline to 6 Baseline to 6 Baseline to 6
DSC 225 1.05-125) 85 months: months: months: .

) - 1. 31-1(58). 0. 54 -0(79 . 2. 90 -332. Within
(Mixed ] . i groups:
dermatology) Baseline to 6 months: Baseline to 6 Baseline to 6 Baseline to 6 P<0 05

FTF_DSC 225 2 (-2.257 6 months: months: months:
Skindex-29 2.57 -289. 1. 71-209). 6. 28 -56d).
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Dermatology Life Quality Index

Study auth N- : : : Adjusted diff bet
- ag = Study arm : Unadjusted mean (SD) decline from baseline to follow justed difierence between
(population) patients groups
Armstrong SAF 148 1.64 (4.34)
2018 -0.45 (95% CI: -1.29-0.38); within
pre-specified equivalence margin of
(Inflammatory/ | FTE 148 1.18 (4.77) 2.5
infectious -
conditions
Patient Health Questionnaire (PHQ -9) for depression
Study auth N- . : :
- ag = Study arm : Mean (SD) reduction in score from baseline Difference between groups
(population) patients
Armstrong
2018 SAF 148 0.4 (3.94)

-0.33 (95% CI: -1.207 0.55); within
pre-specified equivalence margin of
FTF 148 0.76 (4.66) +3

(Inflammatory/
infectious
conditions)
Key: BSAT body surface area; Cl i confidence interval; ED T emergency department; FTF 1 face-to-face; NR1T not reported; PASI i Psoriasis Area and
Severity Index; PtGAT Patient Global Assessment;PCPi primary care provider; SAF T store-and-forward; SAF_imageclinic. DSC_MSC store-and-forward
conducted at image clinic with dermatoscopy and macroscopic images; SAF_MSQ store-and-forward with macroscopic images; SD i standard deviation; TD
T teledermatology.
Note: » indicates a reduction in score from baseline to follow-up.
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4.5.3 Clinical managementin TD

Twenty-two studies (10 in a suspected cancer (mixed) population, six in a mixed
dermatology population, two in an inflammatory/infectious conditions population,
two in a suspected NMSC population and three in a suspected melanoma population)
reported on the clinical management of patients advised through TD or traditional
FTFE evaluation.(254v 267, 268, 271, 276, 280, 282, 285, 291 , 294, 300, 304, 306, 307, 312, 315, 319, 340, 342, 349,
352,354,362) The studies heterogeneously reported on a range of outcomes including
treatment prescribed or recommended, recommendations for biopsy or excision, the
need for follow-up appointments, changes in treatment, and primary healthcare
provider adherence to TD recommendations. The majority of studies (n=14)(267. 268,
282, 294, 300, 306, 307, 312, 315, 319, 340, 342, 349, 362) reported results descriptively only; nine(254,
271, 280, 285, 291, 304, 316, 352, 35%4) jnyestigated differences in clinical management between
TD and traditional FTF evaluation or different types of TD. All studies are presented
in Table 4.27 and those exploring statistical differences between groups are also
described narratively below.

Across three suspected melanoma population studies, the frequency that excision
was recommended varied between TD and FTF evaludion. In one study of 221
patients,?’D) the number needed to biopsy to detect a melanoma was statisti cally
greater in the TD group versus the FTF group (20.1 vs 9.6, p=0.03). The higher
number needed to biopsy in the TD group may suggest a more conservative
approach or reduced specificity in remote melanoma assessment. Similarly, in a
study®@78) of 70 patients with 1,922 lesions assessed through TD using SAF
macroscopic and dermatoscopic images and through FTF evaluation with a
dermatoscope, it was recommended that 51 lesions should be excised following TD
assessement compared with 23 lesions recommended followingFTF evaluation. Of
these 23 lesions, all were recommended for excision or follow-up by at least one of
four teledermatologists included in the study. In contrast in another study, (258
excision outcome data showed that one teledermatologist had a malignant-to-benign
excision ratio of 1:2, and another had a ratio of 1:3, meaning that for every
melanoma excised, two to three benign lesions were also excised. The FTF
dermatologist had a ratio of 1:3.5, indicating an even higher number of benign
lesions excised per melanoma. This may suggest that the FTF dermatologist adopted
a more conservative or less specific excision approach relative to the
teledermatologists. In a suspected NMSCpopulation, one study (n=68)
demonstrated similar rates of biopsy referrals (26% versus 24%, p=0.846) and
excision referrals (32% versus 43%, p=0.288) between TD and FTF cohorts.
However, there was a statistically significant difference in follow -up
recommendations, with the FTF cohort requiring follow -up less frequently than the
TD cohort (3% versus 28%, p<0.0001). (280
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In another study on a suspected cancer (mixed) population, the yield of malignant
tumours from biopsies was statistically equivalent between the FTF and TD groups
(43.8% versus 50%, p =0.4). In the FTF cohort, more biopsies were requested which
subsequently were confirmed as benign non-melanocytic lesions (11.3% versus 0%,
p<0.01). %) Moreover, in a different study involving primary care providers, there
was a significant difference in the percentage of patients referred as priority to FTF
consultations compared with TD assessment, with 41.6% of FTF cases referred as
priority versus only 9.8% to TD (p<0.0001). (?8%)

In mixed dermatology populations, one study assessed clinical outcomes using TD
with dermatoscopic images taken by GPs versus dermatologists. The difference in
suggested management between the two sets of images was statistically significant
(p<0.01). For example, clinical follow-up or sequential dermatoscopy was suggested
more frequently and return to GP less frequently when reviewing images acquired in
general practice compared with those acquired in a dermatology department. €04
Another study highlighted a difference in recommendations for medication and
biopsies between standard SAF and LI TD, with SAF consultations leading to
significantly fewer medication recommendations (37% vs 78%, p<0.001) and
significantly more biopsy recommendations | (23% vs 2% p<0.001) compared with
LI TD.®%2 Another study focused on biopsy recommendations, noting significantly
lower rates in FTF consultations compared with SAF using images, andLl using high
and low quality video (4% versus 8 to 12%, p=0.001). (59
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Table 4.27 Clinical management
Study

Study arm N Results
author
Suspected melanoma population
1,922 Self-monitoring: 1,787 benign lesions.
lesions Short term monitoring: 84 lesions.
SAF_MSC_DSC Excision: 51 lesions including 9 melanomas and 1 BCC
70 patients
Arzberger T .
2016 Self -monitoring: 48 patients.
1,922 Short term monitoring: 2 patients.
FTF_DSC lesions Excision: 50 patients.
70 patients | FTF_DSC evaluation recommended excision of 23 lesions; of these all were recommended for
excision or follow-up by at least one of the 4 TDs.
Ratios of excised malignant to benign pigmented skin lesions:
. A TD expert17i 1:2
SAF _DSC 465 lesions | ‘%
- A TDexpert2i 1:3
diStefani
2007 . - . . - . .
Ratio of excised malignant to benign pigmented skin lesions
FTF_DSC 465 lesions | A FTF Experti 1:3.5
Number needed to biopsy to detect a
melanoma :
SAF_DSC 221.
- patients A 201
Hussain 2023 Number needed to biopsy to detect a p=0.03 compared to SAF_DSC
melanoma :
FTF 2il'ilients 7
P A 96

Suspected non -melanoma skin cancer
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S Study arm I\ Results
author
68 A Biopsy referral: 26%
SAF patients A Excision referral: 32%
Cheng 2022 A FTF follow-up requested: 28% Biopsy referral: p=0.846
A Biopsy referral: 24% Excision referral: p=0.288
FTF 68 A Excision referral: 43% FTF follow-up: p<0.0001
patients P
A FTF follow-up requested: 3%
. 150 A Follow-up: 63%
Senel 2013 Total population patients A Lesion destruction: 37%
Suspected cancer (mixed) population
o 305_3 Recommended biopsy:
Clarke 2021 lesions n=80 of 308 (26%) p=0.02
Recommended biopsy:
esions
_ n=620f 308 (20%)
SAE DSC 434} A More FTF patients received biopsies (27.2% (160/587) vs 11.5% (50/434), p<0.001 .
Creighton- - patients A Yield of malignant tumours from biopsies were statistically equivalent between cohorts -
Smith 2017 _ 43.8% (70/160) vs 50% (25/50), p=0 .4.
ETE 587_ A Distribution of pre -biopsy diagnostic categories (benign or malignant melanocytic vs
patients nonmelanocytic) was also similar except that FTF cohort had a higher proportion of biopsies
for benign non-melanocytic lesions, 11.3% (18/160) vs 0% (0/50), p<0.01 .
Ford 2015 SAF_DSC 195 A Urgent referral to secondary care specialist: 33%
patients A No action required: 27%
A No action required 17 watch and wait: 17%
A Management per local guidelines: 8%
A Routine referral to primary/secondary care specialist: 5%
A Routine referral to secondary care specialist: 5%
A Reiimage and re-submit: 4%
A Dermatoscopic diagnosis not possible due to lesion location/size: 2%
. Urgency of consult (suggested by PCP):
Hsiao 2008 SAE 2ﬁcounter5 A Priority: 9.8% p<0.0001
A Routine: 90.2%
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author

Study arm N Results

Urgency of consult (suggested by PCP):

FTF Zz;counters A Priority: 41.6%
A Routine: 58.4%
Treatment recommendations:
A No treatment required: 117
. - 200 A Cryotherapy: 29
( . i .
SAF_imageclinic_DSC_MS patients A Topical treatment: 20
A Surgery: 41
. ] . . . 0
Lim 2012 Biopsy r equired to estat?llsh diagnosis: 5%
Treatment recommendations:
A No treatment required: 40
ETE 100 A Cryotherapy: 15
patients A Topical treatment: 26
A Surgery: 29
Biopsy required to establish diagnosis: 8%
Comparison of Consultant ~ Dermatologist assigned case priority vs GP assigned case
priority where cases rated as Routine, Soon or Urgent:
SAF_DSC thients A Al patients with malignant lesions referred with a photograph, except one, were
P prioritised as urgent by dermatologist (n=19), irrespective of the priority given by the GP
(n=14).
May 2008 Comparison of Consultant Dermatologist assigned case priority vs GP assigned case
priority where cases rated as Routine, Soon or Urgent:
A cases prioritised as urgent by dermatologist (n=41), irrespect ive of the priority given by the
76 -
FTF atients ~ GP (n=31)
P A Seven patients with malignant lesions were not upgraded
A Priority was downgraded in six cases.
Oyerall, only 41 of 76 patients (54%) were seen urgently.
. . 289 A Referred to consultant diagnostic clinic: 28.4%
Morton 2011 | SAF_imageclinic_DSC patients A Reassurance: 19 4%
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S Study arm N Results
author

Cryotherapy: 3.8%
Referred to surgery: 4.8%
Referred to nurse-led clinic for topicals: 0.3%

Reassurance: 48.9%

Cryotherapy: 27%

Referred to surgery: 34%

Referred to nurse-led clinic for topicals: 2.7%
Referred for photodynamic therapy: 1.1%
Follow-up: 58%

Lesion destruction: 42%

No reason for concern: 234 lesions in 95 patients (TD1); 256 lesions in 96 patients (TD2).
Cryotherapy/5-flourouacil cream/simple excision in GP setting: 126 and 102 lesions in 41
patients and 39 patients, respectively for TD1 and TD2.

Return to GP: 19%

Clinical follow-up/ sequential
dermatoscopy: 28%

Biopsy: 24%

Excision: 21%

Cryotherapy!/ topical/photodynamic
therapy: 6%

Other: 3%

Return to GP: 31% p<0.01
Clinical follow-up/ sequential
dermatoscopy. 22%

Biopsy: 24%

Excision: 22%

Cryotherapy!/ topical/phot odynamic
therapy: 1%

Other: 0%

188

FTF patients

120

Senel 2014 | Total population patients

491
lesions

T>0 T\ T T\ T > T T > > > I

Tan 2010 SAF MSC DSC

> >

192

SAF_DSC_GP .
- - patients

I >

Vestergaard
2020

I\ >

192

SAF_DSC_dermatologist .
patients

I >

>\

Mixed dermatology population

79 Treatment prescribed:
Carter 2017 | SAF atients A Education/observation: 8%
P A Medication initiation/discontinuation: 74%
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author

Study arm N Results

A Laboratory testing: 4%

A Procedural intervention: 14%

A Referral to another service: 0%

A Change in medication dosage/vehicle: 0%

PCP adherence to TD recommendations:

A Adherence documented in 55/59 cases (93%) through either electronic prescriptions or

_ telephone encounters.

A In 4/33 cases referred for FTF visit, PCP did not carry out recommendation because patient
i mproved with treat medndrweredreated iy thdRCP.be cont ¢

Medication recommended: 37%
A Prescribed by referring medical doctor:

SAF gzgounters 83%
Biopsy recommended:  23%
Castillo 2022 A Biopsy performed: 61%
Medication recommended: 78% p<0.001
A Prescribed by referring medical doctor:
347
L encounters N/A
Biopsy recommended: 2%
A Biopsy performed: 57%
Keleshian SAF MSC 359 Biopsy required:  23%
patients
2017 121
. o 0
FTF patients Biopsy required:  25%
SAF Zg?ients Mean proportion of cases with biopsy recommendation: 11%
Marchell 512
2017 LI_highquality patients Mean proportion of cases with biopsy recommendation: 8%
LI_lowquality 2§tients Mean proportion of cases with biopsy recommendation: 12%
ETE 207 Mean proportion of cases with biopsy Significantly lower than SAF (p=0.001) and
patients recommendation: 4% LI lowquality (p=0.04).
Vano-Galvan S 100 szorlljtiysgsgsgn :s/ie(:]tssze{\(:/ers (n=20) for the 100 patients:
2011 patients gep : 0

A Review by MAP: 15%
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S Study arm N Results
author

A New TD review: 4%
A Non-preferential referral to FTF dermatologist: 37%
A Preferential referral to FTF dermatologist: 23%

195 . . .
0,
Zink 2017b SAF patients Further diagnostic procedures requested in 57.4% of all cases.

FTF 195 Further diagnostic procedures requested in 65.7% of all cases.
patients

Inflammatory/infectious conditions population

Treatment prescribed:
Topical treatment alone: 43.2%
Phototherapy: 4.7%
Oral therapies: 12.2%
Biologic therapies: 37.8%
Systemic therapies: 2%
Treatment changes:
A 78.9% of visits (n=161) resulted in treatment changes with dose changes being most
frequent.
Treatment prescribed:
A Topical treatment alone: 45.3%
A Phototherapy: 6.1%
148 A Oral therapies: 10.1%
patients A Biologic therapies: 35.8%
A Systemic therapies: 2.7%
Treatment changes:
81.9% of visits (h=315) resulted in treatment changes with dose changes being most frequent .
Treatment prescribed:
Non-retinoids: 39.1%
Steroids: 27.6%
Retinoid: 16.1%
Antibiotics: 4.1%
Topical: 3.3%
Nonsteroidal antipruritics: 4.1%
Antivirals: 2.9%

148

SAF patients

> > > >

Armstrong
2018

FTF

Kazi 2021 SAF 951 visits

> I T T D > >

Page 225 of 443



Draft Health Technology Assessment of teledermatology to support the management of primary care referrals

Health Information and Quality Authority

S Study arm N Results
author

A Biologics: 1.5%
A Immunomodulators: 0.3%
A Other: 1.1%
Number of prescriptions per visit:
A 1.39 (+0.06); significantly more than through LI .

Treatment prescribed:

Non-retinoids: 28.6%

Steroids: 28.4%

Retinoid: 15.7%

Antibiotics: 3.6%

Topical: 4.0%

Nonsteroidal antipruritics: 5.1%

Antivirals: 4.1%

Biologics: 4.1%

Immunomodulators: 2.8%

Other: 3.5%

Number of prescriptions per visit:

A 1.01 (x0.04)

Key: FTFi face-to-face; FTF_DSQO face-to-face with dermatoscopy; GPi general practitioner; LI i live interactive; N/A T not applicable; PCPT primary
care provider; SAFi store-and-forward; SAF_DSQ store-and-forward with dermatoscopy; SAF_DSC_dermatolgist i store-and-forward with dermatoscopic
image taken by dermatologist; SAF_DSC_GRH store-and-forward with dermatoscopic image taken by GP; SAF_imageclinic_ DSG store-and-forward
conducted at image clinic with dermatoscopy; SAF_imageclinic_ DSC_MSC store-and-forward conducted at image clinic with dermatoscopy and macroscopic
images; SAF_MSQ store-and-forward with macroscopic images; SAFvideo_highqualityi store-and-forward with high quality video attachment;
SAFvideo_lowqualityi store-and-forward with low quality video attachment; SD i standard deviation; TD i teledermatologist.

1,672

Ll visits

DD I > >
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4.6 Patient satisfaction with teledermatology -supported
referral management

Two studies in a suspected cancer population®11:312) and five(26. 29,347, 350,354) jn g
mixed dermatology population provided comparative evidence of patient satisfaction
between TD and traditional FTF evaluation. Overall, studies measured patient
satisfaction heterogeneously using different questionnaires assessing various
components of satisfaction. Full details are shown in Table 4.28.

In the suspected cancer population, satisfaction was measured by one study on a 5-

point Likert scale (1= p oor, 5= excellent). ©12 Patients evaluated through TD

assigned higher numerical scores (4.5 for overall experience and 4.0 for appointment

wait times) compared with those assessedby traditional FTF evaluation (3.8 for

overall experience and 2.9 for appointment wait times ). Among the TD cohort, 73%

expressed a preference for TD consultations, whereas only 33% of the FTF cohort

indicated the same preference, however, these patients were not exposed to TD

during the study. Another study by Hunt 2020 used t he O6NHS Friends
Testo to rate the I ikelihood of patients rec
services to others. They found comparable percentages of patients willing to

recommend either FTF (n=40) or TD services (n=34) to friends and family, with

80% (FTF)and 88.2% (TD) Oextremely I ikelyd to do so.

In studies focusing on a mixed population, TD generally showed similar outcomes in
satisfaction compared with FTF evaluation, although results varied across studies
and specific domains. In Piette 2017, global satisfaction was high in both groups

with 84.9% and 94% of TD-assessed and FTFevaluated patients, respectively,
reporting they were very satisfied or satisfied. %5 However, TD was more favourable
when patients were asked about their satisfaction with the delay before treatment,
with 71.7% and 26% of TD and FTF patients, respectively expressing satisfaction
Although the differences between the two groups were not statistically significant,
there was variation in time to treatm ent for the cohorts. The median delay from GP
consultation to treatment initiation was 40 days for the FTFcohort, and four days for
the TD cohort. In another study examining satisfaction with wait times, the mean
walit for a first appointment was 144 days in the FTFcohort and 59 days in the TD
cohort. Satisfaction, measured on a 5-point Likert scale (with five being excellent),
averaged 2.9 for the FTFcohort and 4.0 for patients evaluated via TD. Whited 2013
measured overall satisfaction with carereceived usi ng a si nQyérad,l st at em
am satisfied with the care that | received for my skin problem 6@ The proportion
strongly agreeing with the statement was similar in the FTF evaluated cohort
(71.5%) compared with the TD group (66.7%). Neutral and agreement responses
were similar, and dissatisfaction rates were low across both groups. Using a 5-point
Likert scale, Marchell 2017 assessed patient satisfaction between LI (low and high-
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quality video), SAF, and FTF evaluation; all patients were assessed with each
method during the study. ©#5 High mean satisfaction scores were observed across all
modalities (range 4.66 to 4.75), however differences were observed. LI TD scored
significantly lower than standard SAF TD (p<0.001 for both low and high quality
video). Similarly, LI TD was assessed signifcantly lower compared with traditional
FTF evaluation (p=0.0001 and p=0.004 for low and high quality video, respectively).
No significant difference was observed
and FTF evaluation. Eminovic 2009 used a validated tool to measure patient
satisfaction. Results supported the comparability of TD and FTF evaluationreporting
no significant differences between the groups at an individual question level. 29
LopezLiria 2022 also used validated tools, namelythe 6 Gener i ¢ Short
Experiences QufPEQ)onmaiaseseescGPati ent so
Healthcare Communication Questionnaire (HCCQ) to measure the communication of
patients with healthcare professionals. According to the GS-PEQ, TD-assessed
patients had greater confidence in the professional skills of the doctors (p< 0.01).
However, the FTF evaluated cohortindicated having received more adequate
information about their diagnosis (p<0.01), were more involved in the decisions
related to their treatment (p< 0.01), and more satisfied with the h elp and treatment
received (p<0.01). Regarding the HCCQ, the TD-assessed cohortobtained better
assessments with respect to if the patients had been treated in a rude and h asty
manner, if the health professionals had addressed them with a smile, and if the
provider could adequately manage the reason for the consultation (p< 0.01).©47
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Table 4.28 Patient satisfaction with TD versus FTF evaluation

Study

Author and
Year
Suspected can

N T patients

cer (mixed) population

Satisfaction
measurement

Domain

Health Information and Quality Authority

Results - TD

Results i FTF
evaluation

NHS Friends and

Extremely likely

88.29% (30/34)

80.0% (32/40)

family test
SAF_MSC _DSC: 34 .
Hunt 2020 Likelihood to Likely 8.8% (3/34) 15.0% (6/40)
FTF: 40 recommend service
3-option postal Neither likely nor unlikely 2.9% (1/34) 5.0% (2/40)
guestionnaire
Overall experience 4.5 3.8
SAF_MSC _DSC108 5-point Likert scale Wait tlme for appomtmgnt _ 4.0 2.9
; _ Convenienceand wait time at clinic 4.1-4.7 3.3-3.8
Lim 2012 1= poor to " ; .
ETE: 40 _ I Time spent with health professional and 41 45
' 5= excellent explanation provided ' )
Preference for TD over FTF 73% 33%
Mixed dermatology population
i i i i Mean (SD) regarding interpersonal 4.13 (0.62) 4.15 (0.73)
Eminovic SAF 191 Patient Satisfaction | gsnects
2009 Questionnaire Il Mean (SD) score for general satisfaction | 3.8 (0.59) 3.8 (0.59)
FTF: 159 (20 of 43 items) — - — .
Individual question level No significant differences between groups
i Did the clinicians talk to you in a
Ger.1er|c Short. y 437 4.47 0=0.20
Patient Experiences | way that was easy to understand?
i i r-e| Do you have confidence in the <0.01
| SAF_imageciinic Questo nnai r-e Doyou have ¢ 4.49 434 p=
LopezLiria DSC 295 PEQ)and cliniciansd profess ES:0.11
2022 - Healthcare Did you get sufficient information 436 459 p<0.01
ETE: 225 Communication about your diagnosis/afflictions? ' ' ES: 0.16
' Questionnaire Did you perceive the treatment as
N 4.36 4.28 =0.60
(HCCQ) adapted to your situation? P
Were you involved in decisions 3.66 4.58 p<0.01
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Study

. i i . Results i FTF
Author and N T patients Sl Domain Results - TD .
measurement evaluation
Results report mean | regarding your treatment? ES: 0.42
scoreonascaleof |Did you perceive t 3.60 » 86 p<0.01
1-5 (1= not at all; work as well organised? ' ' ES: 0.31
5=to a very large Did you have to wait before you
extent) and p-value | were admitted for services at the 4.33 4.31 p=0.65
for difference institution?
between groups. Overall, was the help and <0.01
Effect size for treatment you received at the 2.69 4.42 ES' .O 55
significant institution satisfactory? e
differences is i
Overall, what beneflt- haye you had 1.20 112 0=0.07
reported where from the care at the institution?
appropriate Do you believe that you were in 281 124 p<0.01
any way given incorrect treatment?* ' ' ES: 0.53
| was asked questions in an
ea questio 1.00 1.00 p=1.00
aggressive manner
| - -
was glyen answers in an 1.00 1.00 p=1.00
aggressive manner*
| was treated with kindness p<0.01
4.50 4.12 ES: 0.26
| was treated in a rude and hasty p<0.01
manner* 145 1.51 ES: 0.04
The healthcare provider p<0.01
. . 3.90 2.70
addressed me with a smile ES: 0.69
The healthcare provider was able p<0.01
. 3.69 3.28
to manage the consultation ES: 0.28
Did the clinicians talk to you in a 4.97 50 p<0.014
way that was easy to understand? ' ' ES: 0.11
LI_lowquality: 112 5-point Likert scale | Mean (SD) satisfaction LI_low quality: 4.75 (0.81)

4.66 (0.80)
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Study
Author and

N T patients

LI_highquality: 97
SAF: 209

Satisfaction
measurement

1= strongly
disagree

Domain

Health Information and Quality Authority

Results - TD

LI_high quality:
4.68 (0.73)

Results i FTF
evaluation

Low and high quality LI

FTF: 206 5= strongly agree rated significantly lower
than SAF (p=0.0008;
Uncompressed
Marchell p=0.0006). Low and high
2017 SAF: 4.74 (0.86) q.ual-it.y LI rated
significantly lower than
FTF(p=0.0001;
p=0.004). No significant
differences between SAF
and FTF
Global satisfaction: % very satisfied or
satisfied 84.9% 9% ~0.99
SAE 53 Global satisfaction: % unsatisfied or very | 15.1% 6% p=0
Piette 2017 2-opti_on _ unsatisfied _
ETE: 50 guestionnaire Delay before care: % very satisfied or 71.7% 26%
satisfied 0=0.20
Delay before care: % unsatisfied or very | 28.3% 74%
unsatisfied
Single question: Strongly agree 66.7% 71.5%
SAF_MBC 159 Overall, I am Agree 20.1% 20.6%
Whited 2013 satisfied with the Neutral 8.8% 6.7%
FTF: 166 care that | received | Disagree 2.5% 1.2%
for my skin problem | Strongly disagree 1.9% 0%

Key: ES: effect size; FTF1 face-to-face; LI_highquality 1 live interactive video on high quality; LI_lowquality 1 live interactive video on low quality; SAFi
store-and-forward; SAF_MSC_DSG store-and-forward with macroscopic and dermatoscopicimages; SD i standard deviation; TD 1 teledermatology.

Footnotes:

*Negative items.
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4.7 Health service utilisation

The reported impact on health service utilisation of implementing a TD service for
triage and diagnosis of dermatological conditions compared with routine FTF
consultation is described in the following section. Outcomes include the various wait
times experienced along the patient pathway from referral to treatment, the
proportion of appointments which could be dealt with by TD and not require FTF
consultation, the change in referrals in both dermatology and subsequent services
due to the implementation of TD, proportion of FTF appointments avoided, the
reported duration of appointments and numbers of follow -up appointments.

4.7.1 Wait times

The impact of triaging patients using TD is highlighted by changes in the length of
time that patients wait to receive definitive treatment and biopsies, and the time
spent waiting between a GP referral and dermatologist contact, or to see a
dermatologist in a conventional FTF. While there is heterogeneity in study
characteristics and reporting, and the underlying services provided vary, the
following graphs (Figure 4.14 to Figure 4.16) illustrate the overall trend in wait times
across services comparing SAF TD to FTF dermatology consultation. Each graph
presents the time in days (median or mean) to a particular event along the patient
pathway for SAF on the y-axis and FTF on the x-axis. Each point on the graph
represents a single comparator pair (SAF, FTF), with point size and colour related to
total sample size and subgroups respectively. The dashed 45 degree line represents
the line of equivalence. A point on this line demonstrates no difference in times
experienced between interventions. Points above the line represent longer waiting
times reported in the SAF intervention arm and points below the line represent
longer waiting times in the FTF intervention arm. Comparisons involving live
interactive TD, or comparisons between different forms of SAF TD are discussed
narratively. Note in the following sections, the data are not disaggregated by type of
SAF image. Table A 6, Table A 7 and Table A 8 in the Appendix provide further
details of studies and results reported.

4.7.2 Time to definitive treatment

A total of 13 studies reported the time taken from GP referral to receipt of a
definitive treatment ( such as medication prescription, procedure completion). Of
these, one study each involved a suspected melanomd?’® and a suspected NMSC
population®19 nine studies involved suspected cancer populations {285 289, 291, 299, 305,
306,309, 311, 341) and two were in mixed populations. (233319 There was variability in
wait times across studies, with some reporting longer wait times for benign lesions
compared with malignant lesions.?®) Further heterogeneity in study design and

Page 232 of 443



Draft Health Technology Assessment of teledermatology to support the management of primary care
referrals

Health Information and Quality Authority

context affected individual study wait times. Figure 4.14 illustrates reported time to
definitive treatment in studies comparing SAF with FTF.

4.7.2.1 Suspected melanoma population

A single study®’4 in patients with suspected melanoma was identified. It reported a
shorter mean time from referral to diagnostic excision in the T D arm (SAF: 11.4 days
vs FTF: 13.9 days.

4.7.2.2 Suspected NMSC population

The time from referral to definitive treatment in a suspected NMSC population was
reported by one Spanish study.®19 The time to definite treatment (surgery) was
significantly shorter in the TD arm (SAF: 26.1 days vs FTF: 60.6 days).

4.7.2.3 Suspected cancer (mixed) population

The time from referral to definitive treatment in a mixed suspected cancer
population ranged from 35.5 G to 112.7 days?®V) in SAF patients compared with a
range of 35 days®!) to 125 days®® in FTF patients (Figure 4.14). Definitive
treatment commenced between 0.3°1) and 36.2(341) days sooner for SAF patients
compared with FTF patients.(2°1. 341)

A service evaluation of a regional UK skin cancer servicé*®® reported that a higher
proportion of histologically -confirmed melanomas initially prioritised as urgent were
treated within the 62 day treatment target in the TD arm (SAF: 100% (median 21.5
days, range seven to 47 days) vs FTF: 77% (median 41 days, range 14 to 119
days)). They also reported that in histologically -confirmed squamous cell carcinoma,
60% of those prioritised as urgent by SAF were seen within 62 days (median 56
days) compared with 40% seen by FTF (median 73 days). One study compared the
difference in time to definitive treatment in two SAF intervention arms, with one arm
getting dire ct referral from GP to TD, and one getting referral to an imaging clinic
prior to TD review. Direct referral took a median of 21.5 days compared with 94
days in those requiring a separate imaging appointment.©%) One study
retrospectively compared time to surgical treatment in a biopsy -confirmed cancer
population, reporting an 80.7 day wait in SAF patients compared with 116.9 days in
FTF patients, including the time taken to biopsy after SAF or FTF consultation 341 A
study®® in Sweden compared the mean time to definitive dermatology treatment in
the year before and after implementation of SAF. It reported a reduction of seven
days in the average wait time to treatment, although this was not statis tically
significant. In addition to the above studies, there was one study that reported time
from SAF report to surgery rather than time from GP referral to surgery, where
triage of SAF referrals occurred in a tertiary skin cancer centre. Compared with
treatment times under the conventional FTF referral system, mean time to definitive
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treatment was shorter for the subset of patients identified for high -priority
management following SAF (mean time between SAF report and surgery: nine days
vs 81 days for the conventional FTF referral system).G%) This study is not included
in Figure 4.14.

4.7.2.4 Mixed dermatology population

In the two s tudies reporting in a mixed population, time to definitive treatment was
shorter in the SAF arm compared with FTF (3.0 vs 73.5 days; 10.8 days vs 44.1 days
(Figure 4.14)).233.319) However, the study reporting three days to definitive

treatment in SAF included time to any treatment whereas other studies (including in
the suspected cancer studies) tended to report time to surgical procedures only. 19

Figure 4.14 Wait time to definitive treatment in days

100 -

Subgroup

SAF

\ @ Suspected melanoma

50 =, () Suspected non-melanoma
4 () Mixed suspected cancer
e 7N @ Mixed dermatology

z Sample size

s
4
s
0 L O . 1000
s

0 50 100
FTF

Key: FTFi face-to-face, SAFi store and forward.
Footnote: *Time in days (median or mean) to event; points below the dotted line reflect longer
waiting time in the FTF intervention arm. #Damsin 2023 not shown on graph.

4.7.3 Time to biopsy

4.7.3.1 Suspected cancer (mixed) population

Four studies®85 286,291, 341) reported time to biopsy in mixed suspected cancer
populations, with this time noted to differ substantially between studies ranging from
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9.7(86) t0 47.3 days®®? in SAF patients compared with 13.8(8%) to 65.4 days®*) in
FTF patients. In three of the four studies, time to biopsy was shorter for SAF
patients (4.1 to 38.7 days), while in one study it was 1.8 days slower compared with
FTF patients. Figure A 6 in the Appendix illustrates the wait time to biopsy in days
for suspected cancer patients. None of the studies reported explicitly if the biopsy
occurred before, during or after the FTF appointment.

4.7.4 Time to initial dermatology contact

A total of 34 studies reported on time elapsed between GP referral and either
teledermatologist contact/advice to GP or FTF appointment. This consistsof one
study®@® in a suspected melanoma population, 13 studies in mixed suspected cancer
populations, (71, 112, 285, 288, 289, 299, 305 -307, 311-314) 17 studies in mixed dermatology
populations,(%' 27, 261, 264, 265, 290, 319, 323, 324, 329, 330, 336, 339, 341, 343, 352, 355) , and three
studies in non-cancer populations.(262.266. 363) Eigure 4.15 illustrates the overall wait
times in studies comparing SAF and FTF patients.

4.7.4.1 Suspected melanoma population

A study®’® comparing wait time to initial dermatologi st contact in a virtual SAF
lesion service for suspected melanoma, using imaging clinics in New Zealand,
reported a median wait of nine days in the SAF group compared to a median wait of
26.5 days for a FTF review. It may be possible that wait times to the SAF clinic were
expedited as they only received referrals for suspected melanoma.

4.7.4.2 Suspected cancer (mixed)  population

Ten studies compared SAF to FTF in suspected cancer populations Figure 4.15). (%
285, 288, 289, 306, 307, 311-314) Seven of these were direct referral to TD, (71, 285, 288, 289, 311, 313,
314) while three studies referred via imaging clinics.(®%: 307.312) |rrespective of where
SAF imaging occurred, wait times were shorter in the SAF arm, with differences of
between 4.8 and 119 days reported. The wait time to teledermatologist reply in
direct referrals ranged from under one 289 to eight days®) compared with between
five?®) to 120 days’® with conventional FTF consultation. The wait time to
teledermatologist reply in studies with referral via imaging clinic was 28 %)) and 39
days,(®12 respectively, compared with 50©%7) and 114 days®'2 with FTF
consultations in the same studies. One study compared the difference in wait times
in two SAF intervention arms with one arm getting direct referral from GP to TD, and
the second referred to an imaging clinic prior to TD review. G%) Direct referral took a
median of five days compared with 42 days in those requiring a separate imaging
appointment. Both arms had shorter wait times than the original imaging clinic
pathway in the pre -intervention period. %) A pilot study of SAF TD reported that
wait times for FTF dermatology fell to a mean of 54 days in the intervention period,
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compared with 139 days in areas that did not offer TD. 112 One study compared a
wait time of 56.7 days for dermatology in the period before SAF was introduced with
a wait time of 49.7 days (combined mean wait for initial FTF or SAF) after the
introduction of a SAF imaging clinic.(2%)

4.7.4.3 Mixed dermatology population

Of the 17 studies reporting in mixed populations, 14 compared SAF to FTK26. 27, 264,
265, 290, 319, 323, 329, 330, 336, 339, 341, 343, 352) and one StUdy Compared SAF Via an |mag|ng
clinic to FTF (Figure 4.15).(?%1) These studies are included in Figure 4.15. Wait times
for SAF reply compared with FTF consultation were shorter irrespective of where
imaging took place with differences ranging from 0.3 to 175 days. The 0.3 day
difference occurred in a study with short wait tim es in SAF and FTF groups of 0.7
and one day, respectively,?®® while the longer wait time for FTF corresponds to a
30-week wait for routine FTF appointments. 261 The wait time to receive a
teledermatologist reply after GP referral in SAF patients ranged from under one®29)
to 13 days.?°9 This compared with between one®%) and 104 days®®*3 in the FTF
comparator population in these studies. The upper limit of FTF wait time of 104 days
was in the intervention period of a study that reported a wait of 77 days for FTF
during the pre-intervention period. ®*3 Time to SAF reply in the same study was only
one day.®43 Where an imaging clinic was used in the SAF pathway, the wait time
was 35 days compared with 210 days for FTF dermatology.?5Y) One study compared
both SAF and LI to FTF, reporting waits of three, five and 21 days respectively. ¢52)
Another study compared the median SAF wait time to the combined wait for SAF
and FTF patients in the intervention period and to FTF wait in the pre -intervention
period, with a wait of 0.5, o ne and 70 days in these periods respectively 1% Two
studies are not included in the graph. One study reported a mean wait for FTF
consultation of approximately 91 days in the pre -intervention period compared with
combined wait times for dermatology (SAF and FTF) of approximately 61 days in the
intervention period. 3?4 A study comparing wait times for an initial LI appointment to
FTF times found no significantly difference in a small sample.%%)

4.7.4.4 Inflammatory /infectious conditions population

Three studies compared wait times for SAF and FTF in norcancer populations, with
all three reporting shorter wait times with SAF ( Figure 4.15). (262, 266, 363) | two
studies the wait times for SAF were 1.4 and 56 days respectively, compared with
13.4 and 252 days wait for FTF, respectively.(?62: 266) The third study reported that
SAF resulted in waiting times of approximately 10 days (65 working hours) that were
50% shorter than those seen in FTF.(353)
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Figure 4.15 Wait time to dermatologist contact after GP referral in days
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* Qutliers not show on graph (56, 252) and (35, 210).

Footnote: #Time in days (median or mean) to event; points below the dotted line reflect longer
waiting time in the FTF intervention arm. ATwo studies reported waiting times as working days. (352 363)
To facilitate comparisons, a conservative adjustment has been applied whereby two additional days
have been added for every five days wait, in excess of five business days.Six studies did not report
sample sizesfor the FTF comparator group, therefore overall sample size is likely to be larger than
represented here_(ZGl, 262, 264-266, 339)

4.7.5 Time to FTF appointment after initial TD

Where diagnosis or management is not possible with TD, a FTF referral may be
warranted. Seven studies reported the length of time it took for a FTF appointment
after SAF assessment(26: 27, 289, 313, 314, 341, 343) Figyre 4.16 illustrates the FTF
appointment post-SAF wait times compared with wait times for those referred direct
to FTF.

4.7.5.1 Suspected cancer (mixed) population

Four studies reported the wait time from referral for a FTF appointment post -SAF in
suspected cancer patients, with three of the four studies reporting shorter wait times
in the SAF arm (Figure 4.16). ("% 289,313,314 These ranged from 8 to 28 days
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compared with from 7 to 96 days in patients referred directly to FTF. (1,289,314 Thjs
corresponds to wait times of 83 days less to one day more for FTF post-SAF
consultation. The longer wait time was in a system where FTF consultations
occurred in 7.3 days.®13) However, one study®V reported only the wait time for
lesions identified as high priority lesions following SAF compared to standard waits in
FTF which could result in some bias.

4.7.5.2 Mixed dermatology population

Four studies reported the wait time from referral for a FTF appointment post -SAF in
mixed populations (Figure 4.16), all of which reported shorter wait times in the SAF
arm. (6. 27,341, 343) \Wait times ranged from 8.3 to 37.3 days compared with from 7.3
to 104 days in patients referred directly to FTF.(26.27.341,343) This corresponds to a
difference in wait times of between 13 and 76 days less for FTF post-SAF
consultation.

Figure 4.16 Wait time to FTF appointment after initial TD appointment in
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Footnote: Graph contains more points than studies as some studies reported multiple different
groups; time in days (median or mean) to event; points below the dotted line reflect longer waiting
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time in the FTF intervention arm. Note: Damsin 2020 (11, 84) compares high priority lesions to
conventional referral population.

4.7.6 Face-to -face consultations prevented

A potential benefit of TD is the diversion of referrals away from the conventional
hospital-based consultant clinic setting. A TD appointment does not equate to a
complete resource saving in terms of FTFappointments and clinics, representing
instead a shift in resource use. Each pathway comprises a number of interactions
with healthcare professionals, some of which may be simplified or eliminated
through the use of TD. However, it is also acknowledged that there is a risk that
misclassification of conditions through TD could lead to increased healthcare
utilisation. The following section details the impact of TD on FTFdermatology
appointments. A total of 36 studies reported outcomes related to prevented FTF
consultations.(%' 27, 29, 233, 261-265, 280, 285, 287, 290, 294, 304, 305, 307, 312, 314, 315, 318, 319, 321 -324,
826, 330, 340-343, 349, 356, 370, 371) The definition of prevented appointments, the services
provided, and the clinical context of the study setting differed gre atly between
studies thereby limiting comparison between different types of TD. Caution is
advised in comparing results between different studies. However, to facilitate
interpretation, results have been grouped into those that report the proportion of
patients who could be managed between TD and the GP without requiring a FTF
consultation to complete their diagnosis or treatment (appointments avoided), and
appointments where a completed FTF consultation was defined as preventable or
unnecessary (preventable appointments). Definitions of preventable FTF
appointments varied across studies. Table 4.29 below provides details of preventable
appointments and how individual studies define preventable. Figure 4.17 illustrates
the percentage of avoided FTF appointments by population subgroups and Table A 9
in the Appendix provides further details of appointments avoided.

4.7.6.1 Suspected melanoma population

No studies reported appointments avoided, or preventable appointments in
suspected melanoma populations

4.7.6.2 Suspected cancer (mixed) population
4.7.6.2.1 Appointments avoided

Eleven studies reported on appointments avoided (Figure 4.17), with all studies
reporting a reduction in the number of patients req uiring initial FTF consultations.(?85
287,290, 294, 298, 304, 305, 307, 312, 314, 370) The proportion of FTF dermatology consultations
avoided with SAF TD consultation ranged from 13%®87) to 91.5%. (3%9 Of note, the
low estimate of 13% related to a study that defined appointments avoided on the
basis of patients requiring reassurance only and no follow-up. A further 9% of
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patients in that study required review to re -photograph changing lesions after three
to four months, although in reality this type of management could potentially be
carried out through TD. One study using within -group comparison of SAF and FTF in
the same patient group reported that a mean of 32.6% of SAF patients avoided a
FTFappointment, while 38% of FTF appointments were deemed preventable. 04
One study®®®® found that the addition of dermoscopy to SAF resulted in 60.7% of
FTF appointments avoided compared with 52.5% with SAF alone, in a sample of 61
referrals. One study using SAF via an imaging clinic reported that 94% of patient
referrals did not require a subsequent FTF appointment to establish a diagnosis.(312

4.7.6.2.2 Preventable appointments

Preventable appointments were reported by three studies (Table 4.29).(% 314 An
RCT investigating SAF in individuals with subsequently diagnosed malignant, pre
malignant and benign skin tumours reported that 0%, 25% and 22% of
appointments were preventable, respectively, as patients were either recovered or
recovering, or manageable with GP treatment after SAF recommendation, compared
with 0%, 25% and 11.8% in those seen FTF. @9 One study utilising SAF and
dermatoscopy deemed 68% of referrals to a lesion diagnosis clinic as manageable by
the GP with TD advice 31® Another within-group comparison study reported that

29% of SAF referrals to FTF were considered unnecessary(34

4.7.6.3 Suspected NMSC population
4.7.6.3.1 Appointments avoided

One study?89 reported that 28% of SAF consultations for suspected NMSC required
a FTF appointment, thereby avoiding the need for FTF follow-up in 72% of cases.

4.7.6.4 Mixed derm atology population
4.7.6.4.1 Appointments avoided

A total of 22 studies reported on appointments avoided in populations with mixed
suspected cancer and non-cancer conditions (Figure 4.17), with all studies reporting
that TD resulted in app ointments avoided.(%' 27, 233, 261, 263-265, 290, 318, 319, 322-324, 326, 330,
340-343, 349, 356, 371) The proportion of appointments avoided ranged from 26%©® to
84%. G4 Two studies using within-group comparisons reported the percentage of
avoided or avoidable appointments as determined by SAF and FTF, respectively32?
342) In one study, teledermatologists advised 55.6% of participants that they did not
require a FTF appointment, whereas a FTF consultationin the same group
determined 42.6% of participant appointments were avoidable. ¢42 Another study
reported that 65.6% of patients could continue to be managed through SAF or in
primary care, while FTF consultation deemed 69.6% of patients suitable for follow -
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up in primary care.®?? Three studies reported the proportion of patients with
conditions manageable without FTF gopointments, identifying them as patients that
did not have a subsequent referral to FTF within a specified timeframe. 27 319.323) |n
these studies true avoidance, where FTF was not recommended by TD and patients
were not referred to FTF subsequently, ranged between 53.7% @) and 58.8%. 23)

4.7.6.4.2 Preventable appointments

Preventable appointments were reported by three studies (Table 4.29).(29.318.321) Ap
RCT reported 39.0% of FTF appointments after SAF were preventable (avoided)
compared with 18.3% of FTF patients. % Another study reported 43% of FTF
consultations after SAF were retrospectively deemed preventable if the TD and final
diagnosis were the same, without suspicion of malignancy and with no specific
management or biopsy required.®21) One study reported that 73.8% of SAF patients
required a FTF opinion, however after that FTF appointment, approximately 30% of
those had a diagnosis for which FTF care was not deemed necessary318)

4.7.6.5 Inflammatory /infectious conditions population
4.7.6.5.1 Appointments avoided

Two studies reported appointments avoided in non-cancer populations (Figure
4.17).(233.262) One study reported that 80% of patients that had images (SAF,
dermatoscopic, and macroscopic) taken at an imaging clinic for TD review were
discharged back to the referring clinic. However, 13% were subsequently re -referred
resulting in a true avoidan ce of 69.6%. (262
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Figure 4.17 FTF appointments avoided

Referrals diverted back to GP care by teledermatology without a FTF appointment
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Footnote: Graphs contains more points than studies as some studies reported multiple different
groups.
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Table 4.29 Preventable appointments
Preventable
appointments %
Suspected cancer (mixed)  populat ion

Study definition

Study ID Study arm

Malignant SAFE| O

skin tumour

Mgllgnant FTE| O

skin tumour

Benign skin 11.8 _ _
Eminovic tumour SAF ) 1T I f the @Gé&bdwas suacessutand the patient recovered or was recovering, the
2009 Benign skin ETE | 22.2 dermatologic consultation in the office was consid ered preventable.

tumour

Prg—mallgnant SAE| 25

skin tumour

Pre-malignant FTE | 25

skin tumour
Moreno- 1 Proportion of patients presenting with beni gn lesions after the live examination who were
Ramirez FTF 28.8 referred to the FTF clinic and who did not require any intervention and were discharged
2007 from the clinic.

68 1 Could potentially have been managed by the GPfollowing advice from the

Tan 2010 SAF_DSC_MsSC teledermoscopist.

Mixed dermatology population
Abdul-

Gafoor SAF MSC DSC 31 71 Defined as percentage of cases safely reassured, saving intended appointments
2024

Eminovic SAF 18.3 T I'f the Gé&bdwms suacessdut and the patient recovered or was recovering, the
2009 ETE 39 dermatologic consutltation in the office was consid ered preventable.

1 A FTF dermatological consultation was defined as preventable if all the following criteria
Faucon 43 were met: 1) the initial hypothesis in TD was the same as the final diagnosis; 2) no skin
2022 SAF biopsy required; 3) no specific management required (including specific monitoring or
treatment), and 4) no suspicion of malignancy.

Inflammatory/infectious conditions population
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Study definition

Eminovic
2009

Study arm _appointments %
Psoriasis SAF| 0

Psoriasis FTF | 455

Ache SAF | 40.0

Acne ETE | 20.0

Infection SAF| 61.1

Infection FTF | 18.2

Eczema SAF| 51.7

Eczema FTF | 27.3

1

I f t he @éhbwas suaccessdut and the patient recovered or was recovering, the
dermatologic consultation in the office was consid ered preventable.

Key: DSCi dermatoscopy, FTR face-to-face, GPi general practitioner, MSCi macroscopy, SAFi store and forward, TD i teledermatology.
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4.7.7 Change in rate of referrals

The following section describes the reported changes to referral rates to FTF
dermatology and TD after the implementation of TD. Table 4.30 provides details of
the outcomes reported in this section.

4.7.7.1 Suspected melanoma population

No studies were identified that reported on referral rates with TD. A single US
study®’® compared appointments for new in-person referrals with telemedicine
referrals during the COVID-19 pandemic. Details are provided in the Appendix B.

4.7.7.2 Suspected cancer (mixed) population

Three studies reported the impact on rates of referral for individuals with suspected
cancer (Table 4.30).(261,294,299) An evaluation of a regional pilot in the UK compared
referral rates from GP practices with access to a new SAF service with referral rates
from GP services who did not have access to TD. This study was reported as a
general dermatology pathway; however, for the purpose of this analysis it was
considered to relate to a suspected cancer population given the characteristics of
study population. Adjusted time series analysis showed a statistically significant
increase in the number of FTF dermatology referrals after introduction of SAF which
equated to one additional FTF for every 1,389 practice population in practices with
access to SAF over the first year(?%) A separate regional study in the UK showed
that, following the introduction of a TD service, referrals to Two Week Wait
suspected cancer pathways continued to increase, with a 6% increase observed
between April to September in 2018 and 2019.(51) A pre- and post- comparison(®®)
of the implementation of TD in a region of Sweden reported that in the year prior to
implementation, 0% of referral s (n=321) were seen by TD, compared to 65.7%
(n=211 of 321 total referrals) in the year after TD implementation.

4.7.7.3 Mixed dermatology population

Five studies reported on referral rates in mixed populations ( Table 4.30). (261, 263, 336,
341,343) A German RCT of regional implementation of SAF TD reported no significant
difference in overall referral rates when comparing interventional practices where
SAF was available to control practices where SAF was not available(?63) Following
implementation of mandatory referral criteria to TD using SAF imaging clinics, and
comparing six-month periods in the first three years (2017 -2019), a regional UK
study reported increasing referral rates to TD (19%, 33% and 46%) accompanied
by decreases in the rate of referral to FTF appointments (37%, 34%, 29%); with
results showing almost twice the number of TD consultations as FTF consultations
for the same amount of consultant time. However, it should be noted that in this
system, all lesions meeting specific criteria, excluding Two Week Wait referrals, were
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required to be seen through TD. (%) A US study reported that the average rate of
referrals to dermatology remained stable between pre - and post-implementation of
TD consultations.®43) Data from a small Spanish pilot indicated a progressive
decrease in SAFbased TD consultations which was attributed to a service design
failure due to poor image quality.(®36) One further study reported that over a 25-
month study period, the volume of FTF referrals remained stable while SAF referrals
increased from less than 1% to 10% of all referrals, indicating a potential increase in
the overall rate of referrals during this time. 41
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Table 4.30 Changes in rate of referral to dermatology

Study ID

\ Study arm

Suspected melanoma population

REEES

Health Information and Quality Authority

Context and key referral points \

Chang 2021

4.8 new weekly

FTF _pre appointments
FTF_post 0.8 new weekly
appointments
0.0 new weekly
Ll_pre appointments
LI_post 0.67 new weekly

appointments

Pre and post COVID 19 pandemic closure comparison of new patient
appointments seen in-person and by telemedicine.

1 Mean decrease of 4 in-person appointments (SD 3.1) p<0.001.
I Mean increase of 0.67 telemedicine appointments (SD 1.3)p=0.04.

Suspected cancer (mixed)

population

Combined_pre_DSC
Combined_post_ DSC

15.19 referrals / 1,000
practice population

Pre and post comparative evaluation of a pilot SAF_DSC service evaluating overall
referral rates to dermatology in practices with access to TD compared with

Combined_post

211 TD referrals
321 total referrals

Ford 2015 17.30/1,000 practices where TD is not available.
Combined_pre_noTD 13.85/1,000 . . .
Combined_post_noTD 15.25/1.000 1 One additional referral per 1389 practice population.

April-September Evaluation of implementation of mandatory referral criteriato TD.
2017- 31% of all ]

Palamaras Between 2018 and 2019:

2022 FTF referrals
2018- 33% 6% increase in Two Week Wait cancer referrals.
2019- 35%

Combined_pre 0 TD referrals Pre and post implementation comparison.
. 321 total referrals
Sahin 2024

1 65.7% referrals diverted to TD in the year post-implementation.

Mixed dermatology population

Koch 2024
TELEDerm

Combined_pre_noTD
Combined_post_noTD

66.29 referrals / 1,000
patients
68.40/1,000

Pre and post comparison of a SAF_DSGervice implemented at a county level
comparing overall referral rates to dermatology in counties with access to TD to
counties where TD is not available.

1 No significant change in referrals over time.
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Study ID Study arm Referrals

Combined_pre
Combined_post

48.81/1,000
53.04/1,000

Health Information and Quality Authority

Context and key referral points

10.77 referrals /1,000

Combined -
visits Pre and post comparison of implementation of a new SAF eConsult system
SAF_post 499 referrals /6 months | comparing pre-and post implementation referral rates to SAF and FTF
Naka 2018 FTF ore 1,258 referrals /6 f  Average consult request volume remained stable throughout with no
P months significant change at 10.77 referrals per 1000 patient visits.
FTF_post 628 referrals/ 6 months
April-September
2017- 19% of all
SAF_imageclinic_ DSC_MS( referrals Evaluation of implementation of mandatory referral criteria to TD utilising SAF
2018- 33% imaging clinics with dermatoscopy and macroscopy over the first three years.
2019- 46%
Palamaras Between 2018 and 2019:
2022 April-September 1 38% increase in TD referrals
2017- 37% of all 1 16% decrease in FTF referals
FTF referrals 1 TD consultants reviewed almost twice the number of patients than FTF
2018- 34% consultants for the same amount of time.
2019- 29%
128 consultations in . . . .
2006 Small pilot study involving two primary care centres and one secondary care
. . dermatology service.
Taberner- SAF 21 consultations in
Ferrer 2009 2007 1 Progressive decrease in teleconsultations observed over timed possibly
9 consultations up to exacerbated by poor image quality.
July 2008
SAF pre <1% of all referrals
wang 2020 | gaAF post 10%
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Study ID | Study arm Referrals Context and key referral points |

Evaluation of implementation of a SAF TD programme over 25 months comparing
1,000-1,400 referrals SAF and FTF dermatology referral rates over time.

FTF per month FTF referrals remained stable
9 Proportion of all referrals from TD increased from <1% to 10% .

Key: DSCi dermatoscopy, FTH face-to-face, GPT general practitioner, MSCi macroscopy, SAFi store and forward, TD i teledermatology.
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4.7.8 Missed appointment rates

Mi ssed appointments, al sor kthlnovwd asp paii "t ment
have a profound impact on waiting times and lead to an inefficient use of healthcare
resources @77 By design, direct referral TD with imaging in a GP practice should not
have missed appointments, as referral is contingent on attendance. However, TD via
an imaging clinic or synchronous (live interactive) TD could be subject to a similar
risk of missed appointments as conventional FTF appointments. Care must also be
taken when comparing missed appointment rates in patients referred to FTF after a
SAF TD appointment to patients referred directly to FTF. These populations may
differ as it is possible more complex cases may be referred directly to FTF
consultation, while patients with conditions that are healed or improving, or
manageable with GP support, will have been managed within TD. While typically
reported as missed appointments, one study reported these data as a referral
capture rate; 33 this represents the proportion of TD or conventional FTF referrals
that complete the pathway. Table 4.31 provides details of all the studies reporting
on this outcome.

4.7.8.1 Suspected cancer (mixed) population

Within a suspected cancer population, two studies reported the rate of missed
appointments comparing SAF TD to FTF dermatology appointments(Table 4.31). (233,
312) One study reported no difference in missed appointments (7%) between FTF
consultation and those referred to TD via a SAF imaging clinic.®1? It also reported a
low rate of missed appointments in those referred to FTF post TD of 0.5%.©12 One
further study reported the referral capture rate in SAF consultations compared with
FTF consultations in areas wheae TD was not available, with capture rates of 74.3%
and 73% reported, respectively, in patients with neoplasms. @33 Although the
authors do not offer reasons for the low refer ral capture rate in this study, it could
be explained by a relatively large number of benign lesions or lesions of unknown
significance in the FTF cohort without TD access that may have resolved by the time
of the appointment. Conversely, practices with access to TD referred a greater
proportion of neoplasms to FTF than SAF, without reporting the referral rate for this
FTF group.

4.7.8.2 Suspected NMSC population

A Spanish pilot study investigating the use of TD with the ability to triage direct to
surgery reported a 3.0% on -the-day cancellation rate for surgeries organised via SAF
TD compared with an 8.9% cancellation rate for surgeries organised via

conventional FTF dermatology (310
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4.7.8.3 Mixed dermatology population

Four studies compared the percentage of missed appointments in SAF TD
consultations to FTF dermatology consultations (Table 4.31).(233. 264,319, 343) A pre-
and post-intervention study reported that missed a ppointments fell in the FTF
consultation cohort from 35.8% to 30.8% after SAF was introduced, while 12.1% of
SAF patients referred to FTF registered a missed appointment1® Following
implementation of TD, one study reported 24% missed appointments in those
referred to FTF after SAF compared with 84% of those referred direct to FTF;
however, it is noted that this study was undertaken in a setting with a poor rate of
appointment completion (139 patients seen out of 1,258 referred pre -
implementation of TD). ®43) One study reported a referral capture rate of 88.4% for
patients in the SAF cohort compared with 61% for the FTF cohort that did not have
access to SAF. However, as GPs in the SAF arm had the option to refer directly to
FTF this may have impacted upon the referral capture rate. 233 In one study, 22% of
directly referred FTF appointments were missed compared with 11% of those
referred to FTF from a SAF TD casultation. %4 One study reported 4.8% missed
appointments in those referred to FTF after SAF TD compared with 9.7% in those
referred directly. G4

4.7.8.4 Inflammatory/infectious conditions population

There was one study reporting on missed appointments in a non-cancer population
(Table 4.31).(33) A referral capture rate of 90.7% was reported for the SAF cohort
compared with 61% for the FTF cohort in patients with inflammatory conditions. (33)
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Table 4.31 Missed appointment rates

Missed Referral Context
Study ID Comparison appointments capture rate”
% %
Suspected no n-melanoma cancer population
Ferrandiz SAF MSC 3* 1 Comparing patients triaged directly to surgery from SAF without
= NR FTF consultation with conventional FTF route.
2007 FTF 8.9*
Suspected cancer (mixed)  population
SAF_imageclinic_ DSC_MS( 7 1 No difference between missed appointments in SAF imaging
) = = = clinic and FTF consultation.
Lim 2012 FTF 7 NR
FTF_postSAE 0.5
FTF_postSAE 74.3 1 Comparing SAFwith FTF(in an area without access to TD) in
Wu 2021 = NR patients with neoplasms.
FTF_noTD 73
Mixe d dermatology population
FTF_pre 36
Carter 2017 | FTF_post 30.8 NR
FTF_postSAE 121
FTF 22
Kim 2020 NR
FTF_postSAE 11
FTF_postSAF_DSC 24 9 Prior to implementation of SAF, poor rate of appointment
Naka 2018 FTF_ = ” NR completion compared with referral (139 of 1258).
FTF_postSAE 88.4 1 Comparing SAFwith FTF(in an area without access to TD).
Wu 2021 — NR
FTF_noTD 61
FTF 9.7
Wang 2020 NR
FTF_postSAE 4.8
Inflammatory/infectious conditions population
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Missed Referral Context
Study 1D Comparison appointments capture rate”
% %
FTF_postSAE 90.7 71 Comparing SAFwith FTF(in an area without access to TD) in
Wu 2021 — NR patients with inflammatory conditions.
FTF_noTD 61

Key: DSCi dermatoscopy, FTFi face-to-face, GPT general practitioner, MSC1 macroscopy, SAFi store and forward, TD i teledermatology

A Referral capture rate is the number of completed TD alone consultations plus the number of completed TD recommended FTF consultations divided by the
total number of TD consultations.

* On the day cancellation rates for patients triaged directly to surgery f rom SAFcompared with conventional referral.

# FTF _postSAF patients have been triaged to FTF by SAFas opposedto GP referral direct to FTF.
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4.7.9 Number of appointments

There are five studies which compared the number of appointments between SAF
and FTF (285 290,323,347, 371) Table 4.32 provides details of the context of reported
results. Across studies there was heterogeneity in the manner of reporting including
with respect to the types of appointments included and if initial diagnostic
appointments were included. However, differences in mean numbers of
appointments across all studies are of small magnitudes and differ depending on the
appointment setting.

4.7.9.1 Suspected cancer (mixed) population

In a suspected cancer population, a study utilising retrospective analysis of patients
who received dermatological surgery found a small but statistically significant
difference in the number of follow -up FTF clinic visits with fewer ap pointments
required between initial SAF consultation and subsequent surgery compared with
conventional FTF consultation (285

4.7.9.2 Mixed dermat ology population

Four studies reported with respect to a mixed dermatology population. T wo studies
reported on the total number of dermatology visits over six months. (323.347) There
was no significant difference in the mean number of total dermatology visits in a
propensity score matched sample of persons receiving SAFcompared with those
who were seen FTF in a system without TD access(0.58 visits vs 0.63).(323)
Furthermore there was no significant difference in general outpatient, primary care
or emergency department visits in the six months following SAF or FTF
consultation.®?® Conversely, a RCT comparing SAF via an imaging cliniavith
conventional FTF referralsreported that SAF patients had significantly more primary
care visits than FTF patients (2.24 vs 1.68) and significantly fewer FTF visits (0.01 vs
1.48).(4") When comparing follow-up appointments across the entire study sample,
another RCT reported a small non-significant difference in the m ean number of
follow-up visits in those seen initially in SAF compared with FTF (0.48 vs 0.68).(2%0)
However, when only those who required a FTF follow-up appointment were
considered, SAF patients requireda small but significant increase in the mean
number of FTF follow-ups than conventional FTF patients, (1.42 vs 1.09).?°0) The
final RCT reported that SAF patients required a mean of 1.1 FTF follow-up
appointments compared with 1.55 appointments in the conventional FTF group
(however, it was not clear if this included the initial FTF diagnostic appointment). ¢71)

Page 254 of 443



Draft Health Technology Assessment of teledermatology to support the management of primary care referrals

Table 4.32 Mean number of appointments

First Author,
year

Suspected cancer (m

Intervention

ixed) population

Number of
appointments

Comparator

Number of
appointments

Health Information and Quality Authority

Context

1 Follow-up FTF clinic visits between initial
Hsiao 2008* SAF 0.98 (SD 0.52)" FTF 1.13 (SD 0.38) evaluation and surgery
Mixed dermatology population
1 Follow-up visits per patient referred wi thin
0.48 (SD 0.83) 0.66 (SD 0.59) 3 months
1 Follow-up visits per patient followed up
Bowns 2006 SAF 1.42 (SD 0.85)" FTF 1.09 (SD 0.28) within 3 months
0.58 0.63 1 Total dermatology visits over 6 months
3.12 3.46 1 Outpatient clinic visits over 6 months?
1.10 1.18 1 PC viits over 6 months®
Jariwala 2021 | SAF 0.22 FTF_noTD 0.24 1 ED visits over 6 months®
2.24 3.16 1 Total visits over 6 months
. 2.24 (SD 0.65)" 1.68 (SD 0.76) 1 PC visits over 6 months
LopezLiria
2022 SAF_imageclinic_DSC 0.01 (SD 0.09)" FTF_DSC 1.48 (SD 0.85) 1 FTF clinic visitsover 6 months
Whited 2013 SAF_MSC 1.1 (range O to 5) FTF 1.55 (range 0 to 6) 1 FTF clinic visits

Key: DSCi dermatoscopy, EDT emergency department; FTF 1 face-to-face, MSCi macroscopy, PCi primary care, SAFi store and forward, TD T

teledermatology.

* Significantly different to comparator at p<0.05; # Hsiao 2008 study population of patients seen in dermatologic surgery clini cs; 6 Not restricted to
dermatology related encounters.
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4.7.10 Duration of appointments

The length of time that is required to provide a dermatology consultation will impact
upon the efficiency of the service and subsequent waiting lists. 10 studies provided
comparative evidence of the time spent managing and evaluating TD and
dermatology consultations. (261, 264, 298, 304, 308, 329, 331, 340, 360, 370) There is substantial
heterogeneity across studies in the durations that ar e reported and the components
defined in managing and evaluating consultations. In some studies the time spent
was broken down into component parts of managing consultations ( such as gaining
consent, taking photos, uploading to TD platforms or taking a med ical history) and
making a referral, or evaluating consultations ( such as patient care and
documentation). Table 4.33 provides the details of reported durations. It is
important to consider that both TD and conventional FTF dermat ology consults
require GPtime to create a referral and it is assumed that this written aspect should
not differ much between pathways. However, if the SAF images are taken and
uploaded at the GP surgery, this will have an additional time requirement for t he
referrer. SAF utilising an imaging centre will place this burden on a different
healthcare service provider. A FTF dermatology consultation will usually entalil
further discussion of medical history compared with asynchronous TD which relies
on information as provided with the primary care referral.

4.7.10.1 Suspected cancer (mixed) population

There were four studies(@98.304.308,370) reporting appointment times in suspected
cancer (mixed) populations. A RCT comparing $A\F to FTF reported a shorter mean
total consultation time in SAF compared with FTF consultations (15 minutes vs 19
minutes).%) Two studies compared SAF image only to SAF with dermatoscopy. One
study found that the time spent managing and evaluating consultations were broadly
similar,?81) while the other study %) reported a greater, but not statistically
significant, time investment was required by GPs with the addition of dermatoscopic
images (11.6 minutes vs 17.4 minutes). A UK study©%) that compared FTF
appointments after SAF imaging clinics with traditional FTF appointments reported
that although FTF appointments after SAF were typically shorter than direct to FTF
appointments (30 minutes vs 35 minutes), there was an additional time commitment
of approximately 20 minutes for dermatoscopy imaging clinic appointments.

4.7.10.2 Mixed dermatology population

In studies comparing SAF to FTF, the time element for SAF referrals related to GP
time ranged from one minute %4 to almost nine minutes, 3 while TD time spent
evaluating the consult ranged from less than one minute ¢ to 10 minutes. @61
Across studies, the overall time for FTF consultations ranged between four
minutes®49) and 25 minutes.?%% The variation in duration of consultations may be
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related to heterogeneity in reporting and in the services being provided. In a post-
pilot survey after implementation of a regional SAF service in New Zealand 329
95.7% of GPs reported that additional time was required to upload photos and
referrals. While 54.5% of GPs reported that composing a SAF referal was slower
than a standard written referral, 22.7% reported it took the same time.
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Table 4.33 Time spent managing and evaluating TD and FTF dermatology consultations

First Author,
year

Intervention

Study arm

Health Information and Quality Authority

Compar ator ‘

Duration (minutes ) Study arm Duration (minutes) ‘

Suspected cancer (mixed)  population
Vestergaard
2020 SAF_DSC Total TD consultation 15m FTF_DSC_histo Total FTF consultation 19m (+/- 9m)

Managing consultation” 8m53s (8m16s to
9m31s)
Evaluating consultation”

Managing consultation” 7m10s (6m46s to
7m35s)
Evaluating consultation®

Ferrandiz 2017 | SAF_DSC 1m5s (1m2s to 1m8s) SAF 1mls (1mOs to 1m2s)
Moreno-Ramirez Managing consultation (GP) 11.6m (95% ClI Managing consultation (GP) 17.4m (95% CI
2006 SAF 7.21t0 16.0m) SAF_DSC 12.3t0 22.5m)
SAF_imageclinic_
DsC Managing consultation 20m
Nizar 2024 SAF_FTF Evaluating consultation 30m FTF Evaluating consultation 35m
Mixed dermatology population
Managing consultation” 1 to 5m
Kim 2020 SAF Evaluating consultation” 8m FTF Evaluating consultation” 25m
Managing consultation including medical
Managing consultation” 4m (SD 1m40s) history 4m30s (SD 3m30s)
Managing consultation including medical Prescription time 10m30s (SD 5m20s)
history 8m30s (SD 2m20s) Management and evaluating consultation
Nami 2015 SAF Evaluating consultation 2m30s (SD 1m50s) FTF 15m (SD 6m20s)
Vand-Galvan
2011 SAF Evaluating consultation 2 to 3m” FTF Total FTF consultation 4 to 6m
SAF_imageclinic_
Palamaras 2022 | DSC_MSC 10m allocated FTF 20m allocated for new FTF
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. Intervention Compar ator
First Author, vent P
year Study arm Duration (minutes ) Study arm Duration (minutes)
llie 2022 SAFvideo Diagnosis only 26s FTF Total FTF time* 9m48s

Key: DSCi dermatoscopy, FTFi face-to-face, histo i histology, m i minute, MSCi macroscopy, si second, SAFi store and forward, SD i standard
deviation, TD T teledermatology.

Duration data were reported as either a median or mean; where not reported, duration was assumed to be a mean; *TD consent, photo and uploading time,
~Patient care and documentation, #Commencingfrom point of arrival at clinic .
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4.8 Provider outcomes of telede  rmatology -supported referral
management

4.8.1 Image quality

Studies assessing TDsupported referral management reported image quality using
diverse methodologies. Ten studies(®0: 255 278, 283, 298, 304, 316, 318, 328, 37 8) rated images
on a scale of poor to good or excellent, nine(71. 254,315, 321, 331, 332, 348, 356, 370) gnly
reported the proportion relating to a single metric, one %) used a 5-point Likert
scale, and one®3? ysed the photograph quality rating scale (PQRS). Data from these
studies are summarised in Table 4.34. Overall, there was substantial variation across
studies with the proportion re porting low/poor -quality images ranging from
0.26%©7® to 31% 78 in a suspected melanoma population, 2.1% to 5% in a NMSC
population, @83 09316 to 15.9% 9 in a suspected cancer (mixed) population, and
0.9%©28) to 18% (356) across studies with a mixed dermatology population. The range
for the proportion of images assessed as low/poor-quality using standard SAF TD
was 0.9% ©28) to 31% ?78 compared with 0% (16) to 36% (255 for SAF with
dermatoscopy. In the study using a 5-point Likert scale, the quality of standard SAF
images and SAF with a video attachment were compared. Both methods yielded an
average score ofthree, classified as &éfaird6. There was no st al
difference in quality between the two methods.

Additionally, thirteen studies explicitly reported the proportion of cases assessed by
TD-supported referral management with insufficient image quality to make a
diagnosis or referral decision.(26: 27, 51, 261, 263, 287, 289, 305, 309, 314, 326, 330, 340)  Fjye studies
included a suspected cancer (mixed) population; across these, the mean proportion
of cases with insufficient image quality was 3% (range: 1% to 6%). (1. 117,289,305, 309,
314) Across the remaining eight studies which included a mixed dermatology
population, on average 15% of cases had insufficient image quality (range: < 1% to
24%p) (26,27, 261, 263, 287, 326, 330, 340) The study reporting the lowest proportion of
insufficient image quality had images acquired at an imaging clinic. 1) One study
reported the proportion of total images obta ined assessed as insufficient quality for
diagnosis or referral; among 322 standard SAF images obtained, two were deemed
inadequate for decision-making compared with 18 of 278 dermatoscopic images.(?)

Although not formally assessed, more recent studies appeared to report a lower
proportion of low or poor quality images, suggesting a potential improvement in
image quality over time. However, this observation should be interpreted with
caution given variation in study design and reporting methods.
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Study

Author and @ Study arm

Year

Melanoma cancer population

N T

images*

Health Information and Quality Authority

Image quality results

Excellent quality: 4 images (11%)

Good quality: 7 images (19%)
SAF 36 Fair quality: 14 images (39%)
Massone Poor quality: 11 images (31%)
2007 Excellent quality: 2 images (5%)
Good quality: 15 images (42%)
SAF_DSC 36 Fair quality: 15 images (42%)
Poor quality: 4 images (11%)
Arzberger Excellent/Goo d quality: The participating teledermatologists considered most images to be of excellent
2016 SAF_MSC DS(C 1,922 or good quality.

Poor quality: 0.26% (5 lesions)

Non -Melanoma Suspected Cancer

Actinic keratosis (n= 619):
4.2%; poor quality 7 1.9%

Excellent quality i 93.9%; a ppropriate quality i

SAF 1,000 X . - .
Sola Other keratotic lesions (n=381): Excellent quality i 82.9%; appropriate
Ortigosa quality T 12%; poor quality 7 5% p<0.01 for SAF_DSC vs
2020 Actinic keratosis (n= 619): Excellent quality i 96.8%; approp riate quality T SAF
SAF DSC 1.000 2.4%; poor quality 7 18%.
- ' Other keratotic lesions (n=381): Excellent quality i 90.8%; appropriate
quality 7 7.1%; poor quality i 2.1%.
Suspected cancer (mixed)  population
Ferrandiz SAF 125 Low quality pictures:  3.2% 041
2017 SAF_[8C 125 Low quality pictures:  1.6% P
Excellent quality: ~ FTFi 88.4%; TD2 i 21.7% Poor agreement
Borve 2013 | SAF_DSC 62 Sufficient quality: ~ FTF1 11.6%; TD1 1 94.2%; TD2 i 62.3% between
Poor quality: TD17i 5.8%; TD2 i 15.9% dermatologists (K ~ 0)
Vestergaard Good quality: TD17i 59%; TD i 56%
SAF_DSC 519 . 7 !
2020 - Fair quality: TD1i 32%; TD 1 33%
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Study
Author
Year

and

Study arm

N T
images*

Health Information and Quality Authority

Image quality results

Poor quality:  TD17 9%; TD 1 10%
Tan 2010 SAF_DSC_MS( 491 Excellent quality: ~ 100%
61 Excellent quality:  41.0%
Moreno- SAF atients Acceptable quality : 55.7%
Ramirez P Poor quality:  3.3%
2006 61 Excellent quality:  63.9% of images
SAF_DSC atients Acceptable quality:  29.5% of images
P Poor quality: 6.6% of images
High quality: 2 images (29%)
SAF_MSC 7 Moderate quality: 4 images (57%)
Low quality: 1 image (14%)
Images (polarised light dermatoscopy):
Warshaw 3 High quality: 0 images
2009 Moderate quality: 3 images (100%)
Low quality: 0 images
SAF_MSC_DSC(
Images (contact immersion dermatoscopy):
6 High quality: 2 images (33%)
Moderate quality: 4 images (67%)
Low quality: 0 images
Clarke 2021 | SAF 308 Blurred quality:  4.2% (n=13)
Damsin Low quality, out of focus images, missing macroscopic or dermatoscopic images: 2.9% (n=3)
SAF_MSC_DS 105
2020 i
Impossible to assess:  n=3
340
Gao 2023 SAF_DSC Subopt imal quality:  12.4% (n=42)
referrals
van der Good quality: 36%
Heijden SAF_MSC_DS 108 lesions | Reasonable quality:  28%
2013 Bad quality: 36%
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Study .
Author and @ Study arm N : . Image quality results
images
Year
Mixed dermatology population
06 Conn Median PQRS: 9/10
2017 SAF 40 Image quality differed significantly based on whether or not a diagnosis could be provided (mean PQRS
score with diagnosis rendered, 8.9; mean score with no diagnosis, 7.0; P=0.001).
Nami 2015 SAF 391 Of 928 images sent to TD, 24 (6.1%) were out of focus or overexposed; patients still diagnosed through
other photos
Excellent quality:  22.5%
i Good quality:  47.5%
B 2012 AF 4 . .
orve 20 S 0 Sufficient quality:  22.5%
Poor quality:  7.5%
Faucon
o 0
2022 SAF 298 Good quality:  93%
Romero
. 0
2010 SAF 328 Poor quality: 18%
Optimal quality:  96.6% (224/254)
Massone SAF 254 Goo_d_ quality: _ 1.3% (3/254)
2021 Sufficient quality: ~ 0.9% (2/254)
Insufficient quality: 0.9% (2/254)
AbdulGafoor c - . .
2024 SAF_MSC_DS 78 Insufficient quality: 8% (n=6) of patient cohort
Inflammatory/infectious conditions population
. SAF 21 Average (SD ) score from Likert scale (5=very
Feigenbaum good; 1= very poor): 3.4 (0.7) ~0.25
2017# ; Average (SD) score (5=very good; 1= very =5
SAFvideo 21
poor): 3.7 (0.6)

Key: FTFi face-to-face; K1 kappa value; PQRS- photograph quality rating scale; SAFi store-and-forward; SAF_DSCi store-and-forward with
dermatoscopy; SAF_MSC_DSC store-and-forward with macroscopic and dermatoscopic images; SD1 standard deviation; TD i teledermatologist.
Footnote: *Number of images unless stated otherwise. #Feigenbaum 2017 included SAF imags and SAF video from 21 patients, assessed by 10
dermatologists.
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4.8.2 Provider satisfaction with teledermatology -supported referral
management

Only two studies (in a mixed population) provided comparative evidence for provider
satisfaction with TD-supported referral management compared with tradition al FTF
referral and evaluation (Table 4.35).(26. 354)

In Piette 2017, 13 GPs responded to the two-option satisfaction questionnaire.
Global satisfaction rates for both SAF and FTF methods were the samewith 69.2%
of GPsreporting being "very satisfied" or "satisfied" in both groups. Regarding time-
to-treatment satisfaction, SAF achieved a higher satisfaction rate (76.9% considering
"short" or "very s hort" time) compared with FTF at 53.9%, though the difference
was not statistically significant (p=0.41). ?® Marchell 2017 evaluated satisfaction
using a 5-point Likert scale, capturing dermatologist feedback on SAF, LI TD with
low and high-quality video, and FTF evaluations. SAF had a mean satisfaction score
of 4.48 (SD=0.78), LI with low -quality scored 4.53 (SD=0.47), and LI with high -
quality scored 4.87 (SD=0.24). FTF evaluations received the highest satisfaction
score at 5.00 (SD=0.03). While across all methods the ratings indicated very high
levels of satisfaction, FTF evaluations were rated significantly higher than TD
approaches (p<0.0001). %4
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Table 4.35 Provider satisfaction with teledermatology -supported referral
management

Study Author  Study arm/ N - Context and or

satisfaction Results

and Year TD method patients
measurement

Mixed dermatology population

Global satisfactioni %
very satisfied or
satisfied: 69.2%
Time-to-treatment
A Two-option satisfaction i % short
Piette 2017 questionnaire orvery shgrt. 7(.3'90.@'0
with GPs Global gat!sfactlon I %
very satisfied or
satisfied: 69.2%
Time-to-treatment
satisfaction i % short
or very short: 53.9%.
SAF 219 ) 4.48 All remote m'eth.o.ds
A Mean (SD) (0.78) | were rated significantly
satisfaction of | 4.53 lower than FTF
dermatologist | (0.47) | (p<0.0001)
from 5-point | 4.87 LI_lowquality
Likert scale (0.24) | (p=0.000002) and SAF

SAF 13

or
a
'—\

FTF 13

LI_lowquality | 112

Marchell 2017 | L-highquality | 98

(1= strongly (p<0.000001) rated
disagree; 5= lower than

FTF 211 strongly ?60(?3) LI_highquality
agree) ' No difference between

LI_highquality and SAF.
Key: FTFi face-to-face; LI_highquality 7 live interactive video on high quality; LI_lowquality i live
interactive video on low quality; SAF T store-and-forward; SD i standard deviation.

4.8.3 GP referral perspectives using teledermatology -supported referral
management

Five studies, onel®® in a suspected cancer population and four (52:263.325,339) jn g
mixed population, assessed GP perspectives on patient referrals with or without
access to a TD-supported referral management system. The GPs were first asked if
they would have referred the patient for FTF consultation if TD was not available.
Following TD feedback, GPs were asked if they did, or will still refer the patient for
FTF consultation. The studies did not indicate what the TD feedback was in relation
to the GP responses. Details are shown in Figure 4.18. The data show that TD may
be used by GPs for a second opinion in some instances.
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Figure 4.18 GP perspective on referrals using TD

Before teledermatology consulation After teledermatology consulation
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Koch 2024: 20.8%

16%
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I
I
I
I
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KlF'IG 202@ 57% : After receiving the Kips 2020: 16.7%
Knal 2006: 60.6% .| teledermatology result, . Knol 2006: 47%
\’T!ensaen.ﬁﬂ_?f Gggluff_ 7| didmwill you still refer for "1 Tensen: 2022: 31.1%
‘an der ?igbe" - | FTF consultation? Van der Heijden 2011:
Koch 2024: 79.2% ! 2%
I
I
I
Would you have referred to FTF 1
if teledermatology was not !
available? !
I
I
I
No: | Yes:
Kips 202?1 43% | After receiving the Kips 2020: 3.7%
TK”0| 2_[’2%%233;;"’15% | teledermatology result, Knol 2006: 17%
V:"SdE"-H idon2001: | ! did/will you still refer for Tensen: 2022: 17.8%
n der Heijden . | FTF consultation? Van der Heijden 2011:
I
I
I

Key: FTFi face-to-face; GPi general practitioner; TD i teledermatology.

Note: Koch 2024 did not indicate which group question 2 data referred to therefore data not shown
on diagram. Study reported 53% of GPs answered yes to question two. One additional study®@%, not
shown in the figure, reported that in the absence of TD, 6.3% of patients would have been referred
to the emergency department or urgent care (this study population had access to monthly FTF
dermatology clinics).

4.9 Certainty of evidence and evidence gaps

To evaluate the certainty of the evidence across key clinical outcomes, the

GRADE) (Grading of Recommendations Assessment, Development and Evaluation)
framework was applied. GRADE was used to systematically assess the strength of
evidence for a subset of outcomes considered relevant clinically and for decision
making across the included populations. The outcomes assessed included the
percentage of avoided appointments, diagnostic concordance between TD and FTF
evaluation, risk of incorrect diagnosis using TD compared with FTF evaluation, and
safety.

A summary of the GRADE assessment is shown irFigure 4.19 with full summary of
findings tables available in Appendix Table A 10 to Table A 14. Overall, the quality of
evidence and certainty of effect varied across outcomes and populations:

A The outcome of avoided appointments indicated that TD-supported referral
management can reduce the need for in-person consultations. Despite the
consistency in direction of effect,

|l owd (suspected cancer (mixed), mixed

of bias, and large variation in the effect estimates. This may be explained by
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methodological limitations and contextual differences in care pathways across
studies.
A For percentage primary diagnostic concordance between TD and FTF
evaluation, studies showed that there is concordance between TD and FTF
diagnoses. The GRADE level of certainty for the suspected melanoma,
suspected NMSC, suspected cancer (mixed), and inflammatory/infectious
conditions groups was Ol owbé, while for mi
omoder at eo.
A The level of certainty for the risk of an incorrect diagnosis for the mixed
der mat ol ogy and suspected NMSC groups wer
respectively, due to high risk of bias and imprecision. For the suspected
cancer (mixed) and suspected melanoma populations, the level of certainty
wasas sessed as Omoder at ed.
A For safety, while studies varied in how safety was measured, the overall
direction of effect remained consistent with no outliers indicating significant

concern for safety issues. The certainty
mixed dermatology and inflammatory/infectious conditions populations due to
high risk of bias in the studies and 6mod

suspected NMSC, and suspected cancer (mixed) populations.

The assessment of outcomes as low or very low certainty was largely attributable to
issues of confounding or missing data which contributed to risk of bias and therefore
lower GRADE certainty. It is important to note , however, that a low GRADE rating
reflects uncertainty about the effect estimate, r ather than evidence of no effect or
harm. These ratings should therefore be interpreted as a reflection of
methodological limitations in the evidence base, and not necessarily as an indication
that TD is not clinically effective or that it is unsafe.
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Figure 4.19 Summary of GRADE assessment
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Key: GRADEI Grading of Recommendations, Assessment, Development and EvaluationNMSC1

non-melanoma skin cancer.
Note: i+0 i ndicates benefoi cinahoabreasef i wi 6ah EDfeft with -

no difference in effect between TD and usual referral to FTF.

While the systematic review incorporates a large number of studies, there are gaps
in the evidence base. Figure 4.20 presents an evidence and gap map, summarising
the evidence and highlighting areas where data are sparse or absent
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Figure 4.20 Evidence and gap map for included studies involving TD

0Ny
A
28 5 ° . Number of studies
&
o
& 5
S o . ® ® e o ®
& 0
W ) 10
ro“b 09
L ]
S ¥ ® ° O 15
v(_(/ ?g/ ‘é\% .
=) =) vg ;o ® ® . ]
- F O . 2
£ o
z I
F s ¢ °
& &7 25
= ;& ®
@ W 5
&@q &
b @ &
(b\{s/ ((\‘9 \\00\ i L Study design
e
(.'97" 4\\\ ?\0"\0 . . . Non-RCT; prospective
P
60 O/ . @ Non-RCT; retrospective
Q s G .
%‘S/ Q? & Quasi- RCT
G_J?. 6_7?{(/ e .. RCT
&
K L ]
I\ O -‘g '(I\ \‘, g » .I\ .q,
2 53 o o o
RS S @ 3y > o o° @ @ @ e
& & & ol Gy & ) P> N,
O S ¥ RESE S Q?@c}‘ 3 '\:b,bo
& ¢ 4 LF & &
W P N < Ios

Outcomes

Key: HRQoLi health-related quality of life; LI T live interactive; RCT T randomised controlled trial;
SAFi store-and-forward; SAF_DSCi store-and-forward with dermatoscopic (includes standard
images); SAF_DSC_alond store-and-forward with dermatoscopic images only;
SAF_[I5C_withoutnotes - store-and-forward with dermatoscopic images and no clinical notes;
SAF_imageclinic_DSG dermatoscopic images obtained at imaging clinic; SAF_imageclinic. DSC_MSC
1 dermatoscopic and macroscopic images obtained at imaging clinic; SAF_MSQ store-and-forward
with macroscopic images; SAF_MSC_DSC store-and-forward with macroscopic and dermatoscopic
images; SAF_videoi store-and-forwar of videos; SAF_withandwithoutnotes 1 store-and-forward with
and without accompanying clinical notes; TD i teledermatology.

4.10 Ongoing trials

A search of clinical trial registries in June 2024 and again in February 2025 identified
four trials which may be relevant to the research question posed by this systematic
review. An overview of the trials is given in Table 4.36.
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Table 4.36 Ongoing trials

Status Research group Clinical trial
responsible identifier

Development of Teledermatology Completed - National Centre for | JPRN
System for the Globalization of NCGM | not yet Global Health and UMIN000020873
- NCGMTeledermatology&® published Medicine, Japan
Tele-dermatology of Skin Cancerina | Completed - Centro Studi Gised | NCT02902822
Cohort of Local Health Authority not published
Employees in the Province of
Bergamad®&)
Melanoma Surveillance Photography | Completed - Melanoma and Skin | NCT04385732
(MSP) to Improve Early Detection of not yet Cancer Trials
Melanoma in Ultra-high and High Risk | published Limited
Patients (IMAGE)%82
Al-Augmented Skin Cancer Diagnosis | Completed - Karolinska NCT06080711
in Teledermatoscopy (AIDMel)@83) not yet University Hospital

published

4.11 Discussion

A systematic review was undertaken to assess the clinical efficacy, effectiveness,
impact on health service utilisation, and safety of TD-supported management of
primary care referrals compared with traditional FTF dermatology consultations.
Overall, 10 RCTs,two quasi-RCTs, 76 prospective non-RCTs, and 32 retrospective
non-RCTs were included. The evidence presented in this chapter should be
considered collectively rather than in isolation as each outcome captures a single
aspect of a broader care pathway. It is important to consider the entirety o f the
body of evidence and how outcomes interact and contribute to the overall potential
impact of TD-supported referral management.

4.11.1 Heterogeneity , confounding, and quality of evidence

The systematic review included a broad range of studies; however, it is important to
acknowledge the clinical and methodological heterogeneity, potential for
confounding, and quality of the evidence. The studies included a diverse patient pool
with the majority conducted in mixed dermatology populations, followed by
suspected cancer (mixed) populations, suspected melanoma populations, infectious
and inflammatory condition populations, and the smallest number of studies
assessing its use insuspected NMSCpopulations. Less than half of the studies
included participants under 18 years of age, with five of the 120 studies focusing
solely on a paediatric population. The type of TD varied; in suspected melanoma,
NMSC, and suspected cancer (mixed)populations, most studies focused on the use
of SAF with dermatoscopy, while studies in mixed dermatology and
infectious/inflammatory conditions populations predominantly assessed standard SAF
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methods. There was very limited evidence across all populations for LI TD.
Differences between studies in how the intervention s were applied meant that it was
not possible to draw a conclusions as to which mode of TD provides the best
outcome.

The quality of images is likely to have an impact on the ability of teledermatologists
to accurately assess cases. Across the studies, image requirements, equipent used
to obtain images, and the person responsible for obtaining the image varied ( such as
GP, nurse). Some studies relied on standalone cameras or smartphones with images
taken at the primary care appointment while others involved specialised imaging
clinics. The use of trained personnel at imaging clinics may ensure higher quality
images are transmitted to the teledermatologist. In contrast, older studies using
smartphones may lack the advanced resolution and capabilities of newer technology.
Additionally, studies used different types of images such as standard photos,
macroscopic images, or dermatoscopic images and also had varying requirements
for how images should be taken and the number to be sent to the dermatologist.

This variability in image acquisition is an important consideration, particularly in the
context of diagnostic concordance between TD and FTF consultation where lower
guality images could obscure diagnostic details.

High risk of bias was a concern in half of the included RCTs, primarily due to
confounding and missing data. Twenty non-RCTs were assessed to have a critical
risk of bias with respect to missing data. In some instances, missing data were not
proportional across the cohorts, or there was confounding due to differences
between study arms. Overall, the heterogeneity in study designs, population
characteristics, diagnostic workflows, and follow-up methods may have introduced
confounding and these differences in methodology limit the extent to which
comparisons can be made acrossstudies. The systematic review considered several
outcomes; studies reported on one, or a combination of these outcomes with
varying sample sizes. For a number of outcomes, individual studies had relatively
small sample sizes which can reducethe ability to detect statistically significant
difference between study cohorts, increase risk of bias and reduce generalisability.

To formally assess the certainty of evidence across key clinical outcomes, the GRADE
framework was applied. This framework was used to systematically evaluate the
strength of evidence for a subset of outcomes deemed most clinically relevant and
decision-critical, including percentage of avoided appointments, diagnostic
concordance between TD and FTF evaluation, risk of incorrect diagnoss with TD
compared with FTF evaluation, and safety. Across the outcomes, the certainty of
evidence ranged from very low to moderate. The GRADE assessment highlights that
while TD appears to offer diagnostic performance that is comparable to direct

referral to FTF consultation, and results in fewer FTF appointments needed, the
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underlying certainty of evidence is limited. It is important to consider that low
certainty does not imply a lack of effect, but rather reflects limitations such as study
design, bias, missing data and in some instances imprecision. However, the evidence
assessed in this chapter consistently indicate that TD can perform at least as well as
direct referral to FTF consultation, although the precise magnitude of effect is
uncertain.

Despite these limitations, all studies were considered appropriate to include in the
systematic review as it is unlikely that large, higher -quality RCTs will be conductedin
the future given that the technology is already widely incorporated into various
health systems. In the context of decision -making, it is important to consider the
best available evidence which for TD-supported referral management includes RCT
and non-RCT evidence

4.11.2 Teledermatology -supported referral management
effectiveness compared with usual care

The effectiveness of TD-supported referral management compared with traditional
referral pathways was assessed by examining triage concordance, diagnostic
concordance, diagnostic reliability, and management concordance.

In the context of triage concordance, a small body of evidence examining
concordance between TD and traditional referral routes was available with three
studies in a suspected cancer (mixed) population and two in a mixed dermatology
population. In studies assessing the prioritisation of cases, TD-supported referral
management generally performed at least as well as triage conducted through usual
referral routes or FTF assessment. However, small sample sizes and potential
confounding due to imbalances in patient characteristics between study arms limit
the robustness of the data. In a mixed dermatology population, one study
demonstrated concordance of between 85% and 100% for benign and malignant
tumours across two teledermatologists, but only 50% and 67% concordance for
dermatitis. Interpreting these results in the context of the study definition is
important T the authors assumed that results were concordant if the priority level
assigned following TD was at least as high as that assigned following FTF
consultation. This approach may overestimate the true effect, particularly in contexts
where many cases are triaged as high priority, as it does not fully capture whether
the priority aligns with actual clinical urgency. In the context of TD -supported
referral management, this means that some patients who do not require FTF
consultation may still be referred for an appointment, thereby limiting the potential
beneficial impact TD may have on wait times. Despite limitations in the evidence, the
findings generally showed a consistent direction of effect which suggests a potential
for TD to accurately support the triage of patients.
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The ability to accurately clinically evaluate patients is an important aspect of a TD -
supported referral management system. Risk ratios provide insight into the risk of
incorrect diagnosis, while percentage concordance and kappa coefficients offer
complementary perspectives on agreement and reliability between TD and FTF
evaluation. In this meta -analysis, RRs suggested that FTF consultation tended to
have a lower risk of incorrect diagnosis compared with TD. However, pooled primary
diagnosis percentage concordance was relatively high at 76% for suspected cancer
(mixed) populations and 77% in a mixed population.

While the evidence base was limited and meta-analysis was not possible for the
suspected melanoma, NMSC, and inflammatory and infectious conditions
populations, the studies reviewed suggested that diagnostic concordance between
TD and FTF assessment was generally high, although findings varied across
conditions and methodologies.

Diagnostic reliability, as measured by kappa coefficients, demonstrated moderate to
strong agreement between TD and FTF consultation. However, there are statistical
challenges associated with pooling kappa coefficients, especiallywhen studies are
very heterogeneous and therefore a pooled estimate may not be an accurate
reflection of what would be observed in practice. While it was not possible to test for
differences between subgroups, the evidence suggested that enhanced SAF methals
such as those which included dermatoscopic images, a video, clinical notes, or LI TD
tended to yield better results. Notably, however, there were far fewer studies using
these methods compared with standard SAF approaches and so the extent to which
definitive conclusions can be drawn is limited.

Interpretation of these data should consider several factors. First, diagnostic
concordance appears | ower when considering o
diagnosis. Additional analyses, when data were avaibhble, indicated that percentage
concordance between TD and FTF evaluation is higher when differential diagnoses
are taken into account. This suggests that when a range of diagnostic possibilities is
considered, as is likely to occur in clinical reasoning, TD aligns more closely with FTF
assessment. This is an important consideration in the context of a referral
management system, where TD is often used not to provide a definitive diagnosis
but to determine whether referral to a FTF consultation is necessary, prioritise
urgency, or safely return the patient to primary care. Additionally, by study design,
primary diagnostic concordance analyses often required teledermatologists to assign
a diagnosis in all cases, even when diagnostic confidence was low. In studies that
explored the relationship between diagnostic confidence and concordance, higher
concordance rates were observed when teledermatologists reported high confidence
in their diagnostic conclusions. As noted previously, different methods of image
acquisition may result in varying image quality and influence the ability of the
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teledermatologists to assess the patient. Studies assessing diagnostic concordance
tended to handle low-quality images differently. In suspected cancer (mixed)
population studies, four out of 13 studies excluded these images from analysis while
three of 32 adopted this approach in mixed population studies. Where studies
explored the impact of image quality on percentage concordance, a pattern of higher
concordance with higher image-rated quality was observed. In a real-world context,
when image quality is insufficient for assessment, or if a primary diagnosis is
uncertain, it is expected that teledermatologists may either request additional
images, or refer the patient to FTF consultation. These options minimise the risk of
incorrect patient management, but may mean that some patients require an
additional primary care appointment for the images to be retaken and or do not
experience the benefits of shortened waiting times.

Management concordance reflects the ability of a TD -supported referral

management system to replicate FTF consultation decisionmaking regarding patient
care pathways, including referrals, the need for biopsies, and treatment initiation.
High management concordance may reflect clinical reliability, but also has
implications for healthcare resource utilisation and patient safety. Data on
management concordance were available for suspectedmelanoma, suspected
NMSC, suspected cancer (mixed)and mixed dermatology populations. Despite
methodological and study design differences, management concordance between TD
and FTF consultation was predominantly high, particularly when dermatoscopy was
used. It should be noted , however, that studies were designed so that
teledermatologists chose from pre-defined management categories which may not
be reflective of real-world clinical practice, limiting the generalisability of the data.
Overall, concordance between TD and FTF evaluation regarding clinical management
such as biopsy or surgical excision was higher than diagnostic percentage
concordance. This suggests that in some cases, even when precise diagnoses differ,
TD can still reliably guide appropriate management.

4.11.3 Clinical efficacy and safety of teledermatology -supported
referra | management

Evidence of the clinical efficacy of TD-supported referral management and impact on
HRQoL is scarce.There are challenges in designing a study to adequately capture
long-term outcomes of TD compared with FTF consultation including the difficulty in
isolating the impact of an initial consultation method from subsequent management
and care, and controlling for external factors which may influence outcomes over
time. In the limited clinical evidence identified for this review , there were no data to
suggest a statistically significant difference in patient outcomes when assessed
through TD versus FTF consultation. Both cohorts demonstrated improvements in
HRQoL over time with no evidence showing a difference between the groups.
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The safety of TD was assessed using several outcomes across studies. While there is
evidence to show that misdiagnoses can occur during TD evaluation, the results
should be considered in relation to a study setting where teledermatologists were
required to provide primary and or differential diagnoses for each assessment. In
contrast, in the context of a health system, it is expected that uncertainty will

prompt referral for FTF consultation. Similarly, the review highlighted the potential
for missed diagnosis. However, consicering the entirety of the clinical pathway and a
TD-supported referral management system, in cases where the patient does not
proceed to a FTF, they are discharged back to primary care with management
advice. This workflow ensures that the patient remains in the clinical pathway and
offers the opportunity for re -referral if deemed necessary by primary care. While this
system may reduce the risk of serious clinical implications from diagnostic errors, it
requires the GP to re-refer the patient, necessitating the patient to re-enter the
waiting list.

4.11.4 Impact of teledermatology -supported referral management
on health service utilisation

Health service utilisation is an important consideration when evaluating a TD-
supported referral management system. While multiple studies assessed various
aspects of health service utilisation, interpretation of the results should consider the
differences in healthcare systems across the study settings. Overall, TD was
associated with shorter time to definitive treatment from in itial GP contact compared
with FTF consultation with the biggest difference seen in mixed populations. Time to
definitive treatment was longer when images were acquired at specialised imaging
clinics compared with when they were taken in primary care. Similarly, time to initial
dermatology contact was shorter for patients evaluated with TD, even when TD
recommended FTF evaluation rather than discharging back to primary care.

A critical aspect of health resource utilisation is ensuring that limited resources are
directed toward patients who require them most. In the context of long dermatology
waiting lists, the prevention of unnecessary appointments provides an opportunity
for increased efficiency. This systematic review found that TD did avoid unnecessary
consultations although the extent of this varied considerably across studies. This
variability is likely due to the unique context of each study and therefore definitive
conclusions regarding the impact it may have on Irish waiting lists is difficult to
quantify. Nevertheless, the evidence does support the utility of a TD-supported
referral management system to divert patients away from a hospital setting who do
not need or for whom timely delivery of appropriate care may be facilitated through
dermatologist-recommended management plans. Studies further demonstrated that
no show rates and missed appointments appeared lower among patients evaluated
through TD compared with FTF consultation in mixed and non-cancer populations,
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however only a small number of studies assessed this outcome. In general, there
was no evidence to suggest that TD-supported referral management negatively
impacts on health service utilisation and while it may prevent a proportion of FTF
consultations, the potential for shifting the reso urce burden to other parts of the
health system should also be considered.

4.11.5 Patient and provider satisfaction with teledermatology -
supported referral management

Comparative data on patient and provider satisfaction with TD compared with FTF
consultation was limited. Most studies assessed satisfaction using nonvalidated
Likert scales. Just one study assessing patient satisfaction used a validated tool.
Overall, patient satisfaction scores indicated high levels of satisfaction in both
cohorts. Considering specifically patient satisfaction with wait times, across studies
patients indicated higher levels of satisfaction with TD; however, these differences
were not necessarily statistically significant. While these studies provide some insight
into patient attit udes regarding wait time for care, it is unclear if they form part of a
care pathway with relatively short or long waiting lists. Only two studies assessed
provider satisfaction with TD compared with FTF consultation; one study found no
statistically significant difference between the modes of care while one reported that
SAF and LI both had statistically significant lower mean satisfaction scores compared
with FTF consultation. The contrasting results highlight the difficulty in drawing
conclusions based an a small body of evidence.

4.11.6 Applicability to Ireland

In the context of decision -making, it is important to consider the applicability of the

evidence base to Ireland. There are challenges with generalising the results from

this systematic review to an Iri sh setting as no Irish studies were identified in the

search. The evidence base encompassed a wide range of countries and patient

popul ations, but this diversity may not full
needs or patient demographics. For example, the incidence and prevalence of

dermatological conditions or skin cancers may differ from those in the included study

settings. This has implications for the relevance of the findings in Ireland.

The health system in Ireland currently faces long waitin g lists for dermatological care
which, especially in the context of health service utilisation outcomes, may not be
comparable to those in the setting of the included studies. For example, when
assessing the time to initial dermatology contact, the longest duration in the FTF
arm was on average four months. In contrast, as outlined in Chapter 3, data as of
January 2025 indicate that 48% of patients in Ireland are waiting over six months

for an outpatient dermatology appointment and 22% are waiting over 12 m onths.
Although the body of evidence suggests that TD-supported referral management has
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the potential to negate some of the challenges currently experienced in Ireland, the
magnitude of this effect will depend on how it is integrated into the current syste m.
The potential impact on waiting lists by introducing a TD -supported referral system
in Ireland is estimated in Chapter 7.

4.11.7 Strengths and limitations  of the systematic review

There are strengths and limitations to this systematic review. A comprehensive
search strategy was employed which identified 20 years of evidence. A broad range
of study designs were included, ensuring a comprehensive overview of efficacy,
effectiveness, safety, and health resource utilisation data for TD-supported referral
management.

The inclusion of a large number of studies allowed for broad coverage of the
available evidence, with meta-analyses performed where appropriate. The use of
multiple methods of evidence synthesis (including pooling, tabulating, and graphing)
provided a detailed exploration of the available evidence. Presentation of an
evidence and gap map highlights areas where data are sparse or absent

However, limitations were present. Small sample sizes within subgroups, particularly
in the concordance analyses, redue the robustness and generalisability of some
results. Furthermore, while the inclusion criteria focused on studies published from
2004 onward, 43% of included studies were published prior to 2015. Data from
these earlier studies should be considered with caution, as the TD technologies used
may differ from those in more recent research, particularly in the context of image
guality obtained by smartphones. Such discrepancies could introduce bias,
particularly in evaluating the performance and capabilities of different TD modalities.

4.11.8 Conclusion

There is a large body of evidence exploring the use of a TD-supported referral
management system. While the evidence base has limitations and uncertainties
arising from heterogeneity and risk of bias, the direction of effect supporting the
utility of TD across outcomes is generally consistent. In the context of a triaging
system, evidence suggests that it should achieve a reduction in waiting times for
those who need to be seen in the hospital system, while enabling tim ely delivery of
appropriate care for those referred back to primary care with a management plan.
While the impact on wait times was positive, the extent to which waiting lists are
reduced is highly context-specific and influenced by local healthcare systens and
individual workflows. Patient safety is an important consideration for a TD-supported
referral management system, and while some studies report instances of missed and
misdiagnoses, the overall risks appear to be low in the context of implementation
into a complete clinical pathway.
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5 Systematic review of economic evaluations

Key points

A A systematic review was undertaken to identify, synthesise, and critically
appraise the international evidence on the cost effectiveness of
teledermatology (TD) for the management of patient referrals from primary
care to consultant-led dermatology services in secondary care versus
conventional referral pathways.

A Of the 20 included studies:

I Three were full economic evaluations (cost-effectiveness analysis, cost
utility analysis) while the remaining studies only considered cost outcomes
(cost-consequence analysis cost-minimisation analyses, costing analyses).

I Five were from the US, five were from Spain, three were from the UK, two
were from the Netherlands, two were from New Zealand, and one each
from Scotland, Australia, Denmark, and Canada. With one exception,
studies were limited to adult populations.

A Eighteen economic studies compared store-and-forward (SAF) TD with
conventional referral pathways:
I Fifteen studies only considered cost outcomes, of which 12 reported
reduced costs associated with SAF TD.

I Three studies considered costeffectiveness or cost-utility, two of which
reported reduced costs associated with SAF TD. One reported TD to be
cost-effective. Two reported cost per day saved (waiting for resolution),
which cannot directly interpreted due to a lack of willingness -to-pay
threshold.

A Two studies compared live-interactive (LI) TD with usual care for triage of
referrals. One study reporting reduced costs with th e use of TD, while the
second study reported additional costs with its use.

A The included studies were considered to be of low to moderate quality largely
due to concerns regarding the adequacy of cost considerations, sensitivity
analysis, and potential conflicts of interest.

A The available evidence suggests that TD for managing primary care referrals is
likely to reduce costs relative to usual care. Although there was variability in
the degree of effect, almost all studies on SAF TDreported cost reductions
mainly due to the reduction in FTFappointments.
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5.1 Introduction

The chapter reviews the existing international evidence on the economic evaluations
of teledermatology (TD) to support the management of patient referrals from
primary care to consultant-led dermatology services in secondary careversus
conventional face-to-face (FTF) consultation pathways. The review specifically
focused on the included costs (for example, general practitioner (GP visits,
dermatology consultations, resource use, the technology used), outcomes (such as
the impact on waiting times, impact on waiting lists, incremental cost-effectiveness
ratios (ICERs) and incremental costg, and perspectives considered (either payer or
societal perspectives).

5.2 Review methodology

A systematic review was undertaken to identify the available cost-effectiveness
evidence for TD used to support referral management and to assess its applicability
to the Irish setting. The purpose of the systematic review is to inform decision-
making regarding the pote ntial introduction of TD in Ireland.

The reporting of this systematic review adheres to the Preferred Reporting Items for

Systematic Reviews and MetaAnalyses (PRISMA) criteria and national guidelines?48.
249)

5.2.1 Review question

What is the cost effectiveness, impact on costs and service utilisation of TD for the
management of primary care referrals compared with direct referral to traditional
FTFconsultations?

The following Population, Interest, Context (PICOS) framework (Table 5.1) was
developed to address the above research question
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Table 5.1 Population, Intervention, Comparator, Outcomes and Study

Design (PICOS) eligibility criteria

Population Adults and children with skin conditions being referred
to a consultant dermatologist.

Intervention TD for referrals from primary care (synchronous and
asynchronous) with or without dermatoscopy .

Comparator Usual care with FTF interaction or another form of
teledermatology.

Outcomes A ICER (for example, per life-year gained or quality-
adjusted life year) or net monetary benefit (NMB).

A Costs
A Impact on:
I resource use
i service utilisation
i waiting times
i waiting list.
Study design Economic evaluations
A Costeffectiveness analysis
A Costutility analysis
A Costbenefit analysis
A Costminimisation analysis
A Costconsequence analysis

Key: FTFi face-to-face; ICERT incremental cost-effectiveness ratio; NMB 1 net monetary benefit; TD
T teledermatology.

5.2.2 Study type

The review aimed to identify both empirical and model-based economic evaluations,
including cost-effectiveness analysis, costutility analysis, cost-benefit analysis, cost-
minimisation analysis, and cost-consequence analysis

5.2.3 Types of participants

Adults and children with skin conditions being referred by a GP or primary care
provider to a consultant dermatologist.
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5.2.4 Intervention and comparator

The intervention of interest was TD for referrals from primary care (synchronous and
asynchronous) with or without dermatoscopy, with the com parator of interest being
usual care. For this review, usual care was defined as an initial consultation with a
GP or primary care provider, followed by a referral and FTF consultation with a
dermatologist.

5.2.5 Outcomes of interest

The outcomes of interest were the impact of the TD versus usual care on the
following outcomes: ICER or NMB and impact on costs, service utilisation, waiting
times and waiting list.

5.2.6 Exclusion criteria

Studies that limited the use of TD to the ongoing treatment or management of skin
conditions were excluded. Studies conducted in norn-Organisation for Economic Co
operation and Development (OECD)countries were also excluded This criterion was
applied to ensure that included studies have similarly developed healthcare systems
to Ireland.

5.2.7 Search strategy

A comprehensive searchwas carried out in the following databases: Embase
(Elsevier), Medline Complete (Ebscohost), CINAHL Complete (EBSCOhost), Psycinfo
(EBSCOhost), INAHTA database, and the Cochrand.ibrary. The search strategy was
developed by a librarian and peer-reviewed by a second librarian. Searches were
limited to the period from January 2004 to November 2024. Studies pre-2004 were
not considered applicable due to advances inthe technologies used in the
intervention.

Following completion of the search, t he scope of the review was expanded to include
melanoma. Consequently, new searches were conducted in February 2025. The
search strategies were amended to identify literature focusing on the use of TD for
both melanoma and non-melanoma skin conditions.

Forward and backwards citation chasing was conducted to ensure comprehensive
capture of relevant studies. This process involved reviewing the reference lists of
initially-included studies, and citations of these studies to identify any additional
publications that might meet the inclusion criteria but which were not retrieved in
the initial search. The reference lists of related systematic reviews were also
screened.
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5.2.8 Study selection

Titles and abstracts were reviewed independently by two reviewers using
Covidence® to sort the records by likely relevance. The full text of potentially eligible
articles was retrieved and independently assessed for eligibility by two reviewers
according to the specified criteria (outlined in Table 5.1). A PRISMA flow diagram,
outlining the study selection process, was completed. Disagreements were resolved
through discussion, or if necessary, through the involvement of a third reviewer.
Where needed, studies not originally in English were translated using DeepL
Translate.

5.2.9 Data extraction

Data extraction was conducted independently by two reviewers using a
standardised, pre-piloted electronic data extraction form. Disagreements in data
extraction were resolved through discussion, or if necessary, by a third reviewer.
The primary outcomes of interest were summary measures capturing both costs and
consequences,such as the incremental cost associated with TD in comparison to
usual care, or costs per quality-adjusted life year (QALY) gained.

5.2.10 Data synthesis and analysis

Study characteristics, costs, and consequences from the considered studies are
presented in table format. Due to the heterogeneity across studies in terms of
resource costing, population, and healthcare system, a narrative synthesis was
conducted.

To facilitate comparison of results across countries and years, costs were converted
to Irish Euro in accordance with national health technology assessmentguidelines.
Costswere transformed to a common year and currency (2024 Irish Euro) using
consumer price indices for health and purchasing power parities. If the cost year
was not reported, it was assumed to be year of study publication. (84

When studies presented ICERsiIn terms of either incremental cost per QALY gained
or incremental costs per day early resolution or waiting time avoided , preference
was given to the incremental cost per QALY due to the availability of accepted
willingness to pay (WTP) thresholds to facilitate interpretation . WTP thresholds of
020, 000 and 045, 0 Ohave peenruseQprdvivuslyas reflerende
values in Ireland to guide interpretation of cost -effectiveness estimates. (384 385

5.2.11 Quality appraisal and transferability assessment

The Consensus on Health Economics Criteria (CHEC) framework was used to
appraise the methodological quality of all included studies.®) The transferability of
individual study findings to the Irish context was evaluated using the International
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Society for Pharmacoeconomics and Outcomes Research (ISPOR) questionnair&8”)
Both the quality appraisal and transferability assessment were conducted by two
reviewers independently. Disagreements were resolved through discussion or, if
necessary, involvement of a third reviewer.

5.2.12 Presentation of results

Studies were grouped into O0susnplaontaskih mel anon
cancer (shshEsted cancer (ixed)d6, Omi xed der matol ogyé, a
0i nf | anmeatibusc g h d i based ansth@ referred patient population

included in the studies. Al studies were ca

they explicitly reported the included population. Where relevant to the outcome
being discussed, results were ako grouped by TD intervention type (store and
forward (SAF) or live interactive (LI)), and by economic evaluation type.

5.3 Results

5.3.1 Search results

During the initial search, 1,368 records were identified from database searches. No
additional records were identified through other sources. A total of eight duplicate
records were removed. A further 1,302 records were excluded following title and
abstract screening with 58 being included in full te xt review. Following full -text
review, 19 studiest hat met the systematic reviewds el
for inclusion in the synthesis. (261, 312, 339, 388-403) An gverview of the study selection
process is presented in the PRISMA flow diagram inFigure 5.1. When the scope was
expanded to include participants with suspected melanoma, an additional 1,068
records were identified from datab ase searches, of which two were considered for
full text review and one study met the eligibility criteria. ?”% An overview of the
melanoma-specific study selection process is presented in the PRISMA flow diagram
in Figure 5.2. From the two searches, a total of 20 studies were included in the
review.
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Figure 5.1 PRISMA flow diagram of study selection process
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5.3.2 Characteristics of the included studies

An overview of the key characteristics of the included studies is presented in Table
5.2. Of the 20 included studies, five were from the US, five were from Spain, three
were from the UK, two were from the Netherlands, two were from New Zealand, and
one each from Australia, Denmark, and Canada.

There was one cost-utility analysis which presented results in terms of incremental
cost per QALY gained. A second study measured both costs and utilities, but did not
express results in terms of cost per QALY as utilities were not statistically significant
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during the period of study. There were two cost -effectiveness analyses: one
expressed results as incremental cost saved per waiting day avoided, and the other
presented results in terms of incremental cost per day saved to clinical resolution.
The remaining studies were either cost-minimisation analyses, costing analyses or
cost-consequence analyses. Two of the costing analyses also estimated the
environmental impact associated with different strategies in terms of carbon
emissions.

5.3.2.1 Patient population

Population characteristics for the included studies are presented in Table 5.3.

Overall, 13 studies incl ude,dvedohideded der mat ol
suspected cancer (mixed) populations, and one each of suspected NMSC, and

suspected melanoma populations. Of the included studies, only one specified that

paediatric patients were included in their overall population. %3 |t is assumed that

the remainder pertained to adult populations only, although this was not explicitly

reported in all studies.
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Currency

Table 5.2 Characteristics of included studies
Study, Country Teledermatology

model used

Type of economic Perspect ive
evaluation

Armstrong 2007, USA “0D CMA Healthcare system LI 2007 USD
Congalton 2015, New Zealand?") Costing analysis Healthcare system SAF 2014 NZD
Datta 2015, USA (490 CMA Healthcare system and societal SAF 2015 USD
Eminovic 2010, Netherlands %) CMA Societal SAF 2004 EUR
Lim 2012, New Zealand ¢*? Costing analysis Healthcare system SAF 2011 NZD
Livingstone 2015, UK ©%) Costing analysis Healthcare system SAF 2012 GBP
LopezVillegas 2020, Spain©®" Costing analysis Healthcare system and societal SAF 2020 EUR
LopezVillegas 2024, Spain©%) CUA Healthcare system and societal SAF 2024 EUR
Moreno-Ramirez 2009, Spain®® CEA Societal SAF 2005 EUR
Orruno 2010, Spain 403 Costing analysis Healthcare system SAF 2008 EUR
Pak 2009, USAG%) CMA Healthcare system and societal SAF 2006 USD
Palamaras 2022, UK®6% Costing analysis Healthcare system and societal SAF 2019 GBP
Persaud 2005, Canada®®® CMA Societal LI 2004 CAD
Scottish Health Technologies Group | Costconsequence analysis Healthcare system and societal SAF 2021 GBP
2023, Scotland “02

Snoswell 2018, Australia %2 CEA Healthcare system SAF 2016 AUD
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Study, Country Type of economic Perspect ive Teledermatology Currency
evaluation model used

van der Heijden 2011, Netherlands Costing analysis Healthcare system SAF 2011 EUR
(339)

Vestergaard 2024, Denmark @99 CMA Societal SAF 2017 EUR
Vidal-Alaball 2018, Spain ¢%0 Costing analysis Healthcare system and societal SAF 2015 EUR
Yang 2019, USA®89) Costing analysis Healthcare system SAF 2018 USD
Zakaria 2021, USA®88) CMA Healthcare system SAF 2020 USD

Key: CEA: costeffectiveness analysis; CMA: costminimisation analysis; CUA: cost-utility analysis; LI T live-interactive; SAF: Store and forward; US: United
States; UK: United Kingdom.
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Primary diagnos es

Armstrong 2007, USA

Mixed dermatology

TD clinic

1 Five most frequent diagnoses: actinic keratosis (13.4%), eczema (12.2%), acne
(11.9%), benign neoplasm (9.1%) and viral infections (5.2%).

General dermatology clinic

1 Five most frequent diagnoses: actinic keratosis (13.0%), benign neoplasm
(11.6%), acne (8.8%), eczema (7.5%) and viral infections (7.4%).

Congalton 2015, New
Zealand

Suspected melanoma

Referrals to TD clinic (patients, n=345)

1 Most frequent diagnoses for excised lesions (n=99 [129 lesions]) were melanoma
(n=45 [48 lesions]) and NMSC (n=43 [49 lesions]).

Datta 2015, USA

Mixed dermatology

Not reported.

Eminovic 2010, Netherlands

Mixed dermatology

Not reported.

Lim 2012, New Zealand

Suspected cancer (mxed)

TD clinic (n=383 lesions)

1 Benign (79%), malignant (13%) and borderline (8%).
FTF clinic (n=210 lesions)

1 Benign (60%), malignant (32%) and borderline (8%).

Livingstone 2015, UK

Suspected cancer (mxed)
(adult 18+ aged)

Not reported in full.

1 3 lesions reviewed by TD suspected to be malignant. Following investigation,
none were malignant. Overall, no patients who used TD pathway were diagnosed
with a malignancy.

LopezVillegas 2020, Spain

Mixed dermatology

Diagnostic suspicion on TD referral (h=7,030 referrals)

1 Malignant disease (10.7%), benign disease (84.1%) and diagnostic suspicion not
included in referral (5.2%).

LopezVillegas 2024, Spain

Mixed dermatology (older than
18 years)

Reasons for initial GP consultation:
1 Injury (51.6%)
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Study, Country Patient population group Primary diagnos es

1 Rash (11.6%)
1 Injury and rash (3.1%)
1 Other (33.8%)

Moreno-Ramirez 2009,
Spain

Suspected cancer (mxed)

Not reported.

Orruno 2010, Spain

Mixed dermatology

Included paediatric population

Not reported.

Pak 2009, USA

Mixed dermatology

Not reported.

Palamaras 2022, UK

Suspected nornrmelanoma
cancer

Five most frequent diagnoses among cases discharged to GPs famely excluding those
referred for a surgical biopsy or FTF review):

1 Seborrheic keratosis (49.8%), benign melanocytic nevus (15.0%), actinic
keratosis (10.2%), dermatofibroma (5.2%) and vascular lesi on (3.6%).

Persaud 2005, Canada

Mixed dermatology

Not reported.

Scottish Health
Technologies Group 2023,
Scotland

Mixed dermatology

Not reported.

Snoswell 2018, Australia

Suspected cancer (mxed)

Not reported (relying on the literature).

van der Heijden 2011,
Netherlands

Mixed dermatology excluding
pigmented skin lesions

Most frequent diagnoses included:

1 Eczema (29%), infectious diseases (13%), benign tumours (12%),
erythematosquamous diseases (11%), pre-/malignant tumours (7%), acneiform
conditions (4%) and vascular disorders (4%).

Vestergaard 2024,
Denmark

Suspected cancer (mxed)

Not reported.

Vidal-Alaball 2018, Spain

Mixed dermatology

Not reported.
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Study, Country Patient population group Primary diagnos es

Yang 2019, USA

Mixed dermatology

Not reported.

Zakaria 2021, USA

Mixed dermatology

Most frequent diagnoses in study population included:

1 Benign growth (32.0%), infection (14.5%), eczematous dermatitis (12.4%),
neoplasm of uncertain significance (6.5%), psoriasis (5.6%) and acne or rosacea
(5.2%).

Key: FTF:face-to-face; GP: general practitioner; NMSC: non-melanoma skin cancer; TD: teledermatology; USA: United States of America; UK: United Kingdom.
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5.3.2.2 Type of teledermatology service

The type of intervention and image acquisition details are provided in Table 5.4.
Eighteen of the studies included in the review used SAF TD models, while the
remaining two used a LI model.

In studies using SAF TD models, the pathway involved an initial assessment with a
primary care clinician or GP followed by completion of a TD referral form including
patient details, relevant clinical information, and digital images.

In 13 studies, either the GP or a member of the GP practice staff took the images

needed for the referral. Two studies (same research group/institution) used a

pathway where a nurse-led TD clinic appointment was arranged after an initial GP

review.(%.397) Here, TD nurses obtained the patient history and took images, and

uploaded them to the referral platform. In one study, the GP o btained patient details

and clinical information for the referral, and images were subsequently obtained at a

later time by a medical photographer based within a primary care setting. ?69 In two

studies based on the same service, patients were referred to a community-based

cdinic run by a private provider where a trali
and took digital images.?75312)

For all studies that involved a SAF teledermatology model, the referrals were
subsequently reviewed remotely by a dermatologist. Based on this review, the
dermatologist provided a diagnosis and or made recommendations on further
management (such as advice to GP for community-based care, referral for face-to-
face assessment with a dermatologist, or referral for assessment with surgical
team).

For the two studies that used a LI teledermatology model, patients attended a clinic
at the originating site with the assistance of a nurse practitioner, while the
dermatologist evaluated patients remotely using interactive videoconferencing
technology.

5.3.2.3 Approaches to costing

In the included studies, TD costs could be fee-per-service based, or derived from
estimation of the complete set-up plus ongoing delivery costs at a provider level.
The cost per patient could include costs associated with obtaining images and
generating a referral, and TD review costs. TD-related costs could be broadly
categorised into:
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A TD equipment costs could include: photography equipment (smartphone,
camera or tablet), with or without dermatoscope, computer;
videoconferencing equipment (LI services)

A Software costs could include: TD software for image upload, sending referral,
and review by dermatologist

A Staff costs:

I Primary care: initial consultation with GP; staff resources required to
obtain images and generate referrals (included GP, nursing staff or
medical photographer); GPfollow-up (communication of the outcome
of TD assessment to patient, undertaking management
recommendations).

T Hospital: staff resources required to review TD re ferrals, provide
diagnostic advice and or advice and guidance on management to GP;
administrative input required to arrange additional follow -up, where
required; secondary care follow-up (FTF dermatology clinic, nurse-led
treatment clinic).

A Training costs: could include training of staff involved with obtaining images
and or generating referral, training of dermatologists providing TD service

A Telecommunication and infrastructure costs: internet, building, electricity,
heating and so on.

Studies considering a societal perspective incorporated a range of costs, including
lost productivity, travel, and companion costs.

There was considerable heterogeneity in the approaches used to cost TD services
among the included studies. Eight studies applied a unit cost per TD service used,
based on private provider or healthcare payer (national or private insurance)
reimbursement prices. Four(275. 312,339, 398) of these studies used costs that were
specific to TD services, threel?61. 392,394 ysed costs that were not specific to TD
services, and onel®89) applied a cost which was the mean of a cost specific to a TD
service and a general consultation fee. Of the studies that used costs specific to TD
services, two(3% 398) gpecified that the cost included use of the TD system and the
der mat ol ogi s % spedifiedthatéhe gost mailuded costs associated with
set-up and running of the TD clinic and one ?% did not outline the components
included in the TD clinic costs. The remaining 12 studies calculated costs by
identifying and valuing each of the resources used in delivering a TD consultation;
while all considered staff resources required to review the referrals, there was
inconsistency regarding the inclusion of additional resources (such as software,
training, equipment and infrastructure).

All studies considered the costs associated with attending a FTF dermatology clinic,
both for patients who received usual care and for those who received TD and were
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deemed to require in-person clinical dermatology review. Costs associated with
subsequent GP followup were included in seven studies.(275 388,390, 392, 397,399, 402) |n
all of these seven studies, primary care follow-up costs were only applied to the TD
arm as it was assumed that those who underwent routine FTF dermatology review
would have all clinical care delivered in that setting. The costs associated with
diagnostic and therapeutic interventions required post-TD were included in seven
studies.(275 312,392,394, 399, 400, 402) These included costs associated with biopsies,
excisions and other surgical interventions, photodynamic therapy and medications. A
number of studies assumed that treatment options would differ for those who
received TD versus usual care. For example, Lim et al®'2 considered that patients
who underwent TD but did not require consultant -level follow-up could be directly
referred for a nurse-led treatment clinic; this was not considered an option in the
pathway for patients who received usual care. Similarly, the Scottish Health
Technologies Group (SHTGJ*%? assumed patients in the TD arm but who did not
require a FTF clinical dermatology review could be referred directly to other services
(such as nurse-led clinic, direct to surgical list, direct to photodynamic therapy) while
those who underwent usual care would not be referred to until after a FTF
appointment, and therefore these were not costed in the usual care arm.

Eleven studies considered societal costs, primarily those associated with travel and
productivity loss. (261, 390, 391, 393-397, 399, 400, 402) The majority of these studies
considered societal costs associated with the patient only; however, three included
societal costs incurred by persons accompanying the patients (such as transport
costs and or productivity loss for family member or carer travelling with patient to
their appointment) .(3°1.393.399) Of all studies that included societal costs, four
presented results from a societal perspective only while the remainder presented
results from both societal and healthcare payer perspectives separately. (@1, 395.399)
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Table 5.4 Teledermatology intervention details, costs and outcomes

Costs included

Health Information and Quality Authority

TD cost per patient
(incremental costs) *

Key outcomes
considere d

Study, Type of TD Image acquisition
Country intervention used

used.

A TD intervention or
referral (no equipment
related costs).

A Referral and follow-up
visits at the dermatology
clinic.

Soci et al
less than FTF)

a4’

Armstrong LI Videoconferencing TD technology costs Heal t hcar e: ( None
2007, USA technology operated | (including hardware, (u8s5.33 | ess
with the assistance maintenance, staff training per hour
of a nurse and network connection
practitioner. charges), facility and
personnel overheads,
physician compensation.
Congalton SAF _imageclinic_ DSC Images were taken A Private TD clinic fees Heal t hcare: (A Teledermatoscopic
2015, New by a specially-trained | A FTF assessment (a4754. 43 | es s diagnosis
Zealand nurse at a A Excisions A Histological
community-based A Biopsies diagnosis (if
clihic, run by a A GP follow-up ) excised)
private provider. A Wait time between
referral and first
TD appointment,
and between TD
outcome report
and excision.
Datta 2015, SAF Referring clinician Healthcare system Heal t hcar e: ( Utilties (elicited from
USA took the images perspective: (u27.94 | es s |study participants,

valued using TTO
method).
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Study,

Type of TD

Image acquisition

Costs included

Health Information and Quality Authority

TD cost per patient

Key outcomes

Country

intervention used

A Dermatology
medications.

A Travel cost
reimbursement

A Dermatology-related
hospitalisation.

Societal perspective:

A Dermatologic care
sought outside the
provider network

A Associated travel costs.

A Productivity loss.

(incremental costs) *

considere d

Eminovic SAF Referring GPs took Five major costs Soci et al U 4 ¢ None.
2010, the images used. considered: more than FTF)
Netherlands A Investment in TD

A GP care

A Dermatology care

A oop expenses to

patients

A Employer costs
Lim 2012, SAF_imageclinic_DSC Images were taken A Private TD clinic fees. Heal thcare: (A Waiting time from
New Zealand by a specially-trained | A Nurse treatment clinic (u29.14 | ess date of referral

nurse at a
community-based
clinic, run by a
private provider.

costs.
A Biopsies
A FTF assessments

Costs of surgery and initial
GP referral were excluded

until first
appointment.

A Management
pathways following
initial clinic visit
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Study,

Type of TD

Image acquisition

Costs included

Health Information and Quality Authority

TD cost per patient

Key outcomes

Country

intervention used

as these were not expected
to differ between TD and
conventional dermatology
reviews. Patient travel-
related costs were

(incremental costs) *

considere d
A Patient satisfaction
survey.

excluded.
Livingstone SAF _DSC Images were taken ATD set-up costs (staff Heal t hcare: (A Diagnostic
2015, UK by a trained member training and imaging kit) | (0U81. 84 | ess outcomes for any
of the GP practice A FTF dermatology referral possibly malignant
staff. cost lesions referred for
A TD referral cost. _TD.
A Patient satisfaction
survey.
Lopez SAF_imageclinic_DSC GP referred patients | Healthcare system Heal t hcare: (A NumberofFTF
Villegas 2020 for a TD consultation | perspective: (0U11.61 | ess dermatology visits
Spain with a TD nurse, A Staff costs Patient: G7. « Trequiredfollowing
wher.e images were A TD-related materials and | less costly than FTF) TD consultation.
acquired. equipment.
Societal perspective:
A Transport costs
A Productivity loss
Lopez SAF_imageclinic_DSC GP referred patients | Healthcare system Heal t hcar e: (A Healthrelated
Villegas for a TD consultation | perspective: ( G 1.284ess than FTF) quality of life
2024, Spain with a TD nurse, A staff costs (follow-up Societal a1 (Euro-Qok5D5L)
where images were costs) (G152.57 | es qA Numberof primary

acquired.

A Facilities (consultation
room)

care visits
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Study, Type of TD Image acquisition Costs included TD cost per patient Key outcomes

Country intervention used (incremental costs) * considere d
A Ambulancerelated costs. A Number of FTF
dermatology visits.

Societal perspective:

A Transport costs
A Productivity loss
A Companion costs

Moreno- SAF Images were taken A TD-related costs Heal thcare: (A Waiting interval
Ramirez by GP practice. including equipment, GP | (073 . 46 | ess from first GP visit
2009, Spain costs, dermatology to final
teleconsultation review intervention.
costs.
A FTF dermatology clinic
costs

A skin cancer clinic costs.
A Transport costs
A Productivity loss.

Orruno 2010, | SAF Images were taken A Primary care costs Heal t hcar e: 1 None.
Spain by the referring including review,image | (U88. 15 | ess

primary care acquisition, and referral

physician. ATD equipment,

photography training and
software costs

A Dermatologist evaluation
and report-related costs.

Pak 2009, SAF Not reported. Direct costs Heal t hcar e: ( None.
USA A Clinic visits (413.61 more

A Follow-up costs Societal: 041

A TD appointments less than FTF)
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Study,

Type of TD

Image acquisition

Costs included

Health Information and Quality Authority

TD cost per patient

Key outcomes

Country

intervention used

A Radiology procedures

A Laboratory costs,
including preparations

A Procedures (such as
biopsies)

A Medications

Indirect costs

A Productivity loss

(incremental costs) *

considere d

Palamaras SAF_imageclinic Medical ATD appointment costs Healthcare: Average cost | A Waiting times for
2022, UK photographers in a A Trust overhead costs saving with appointments
TD service ina with TD service (such as A Management
primary care setting. medical photographers) pathways following
AFTF dermatology initial clinic visit
appointment costs A Patient satisfaction
A Productivity loss. survey
A carbon footprint.
Persaud LI Not reported. Fixed costs Healthcare: 1 97 . 96 None.
2005, A Equipment-related costs (G18.07 more
Canada

A Maintenance costs
A Administrative costs.

Variable costs

A Patient costs
AAttendi ng f a
A Specialist physician time
A Telecommunication

costs.

Accounting for specialist
physician cost and
telecommunication.
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Study,

Type of TD

Image acquisition

Costs included

Health Information and Quality Authority

TD cost per patient

Key outcomes

Country

intervention used

(incremental costs) *

considere d

Scottish SAF Not explicitly Healthcare system Healthcare: Average A carbon footprint.
Health reported; assumed perspective: savings of 0Ff
Technologies GPi/practice staff. A GP visit and image Societd: Average savings
Group 2023, upload of 06.43 witt
Scotland A Photo-triage and
appointment allocation
A Dermatology consultant
diagnostic clinic
A Dermatology nurse clinic
A Community GP special
interest clinic.
Societal perspective:
A Travel-related costs.
Snoswell SAF Referring GPs took A GP costs Heal thcare: (A Days to clinical
2018, the images used. A Dermatologist FTFcosts |[( G39. 19 mor e resolution
Australia A Dermatology TD costs (diagnosis by
A Laboratory costs dermatologist or
A Excision costs excision of lesion
by a GP)
A Diagnostic
outcomes.
van der SAF Referring GPs took A TD costs (based on Heal thcare: (A Management
Heijden the images used health insurance prices). |( U43. 24 | ess pathways following
2011, (following training for | A FTF dermatology costs initial clinic visit
Netherlands which they received (based on Dutch A Diagnostic
formal accreditation). healthcare system outcomes.

prices).
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Study,

Type of TD

Image acquisition

Costs included

Health Information and Quality Authority

TD cost per patient

Key outcomes

Country intervention used (incremental costs) * considere d
Vestergaard | SAF_DSC Referring GPs took Healthcare system Societal: TDSX:0 6 5 0 . 0 None.
2024, the images used perspective: and TDS2i 644 . 05
Denmark (with a smartphone A TD-related costs (u23.32 and
and dermatoscope). A GP costs than FTF, respectively)
A Dermatologist costs
A Follow-up consultations.
Societal perspective:
A Productivity loss
A Transport costs
Vidal-Alaball | SAF Referring GPs took Direct costs Healthcare: Average None.
2018, Spain the images used. A Equipment costs saving of 04.
A Staff costs Societal: Average savings
Excluded costs of 04l15.68
A Telecommunication
A Facilities
A Training
Societal costs
A Productivity loss, travel
costs.
Yang 2019, SAF Referring primary Direct medical costs Healthcare: Average A Number of TD
USA care physicians took A PCP visit savings of 0§ referrals
the images used A TD cost u45.19 recommended for
(using a platform FTF visits.

that could be used
on mobile devices).

A Dermatology visit
A Emergency room.
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Study, Type of TD Image acquisition Costs included TD cost per patient Key outcomes
Country intervention used (incremental costs) * considere d
Zakaria SAF Referring clinicians A Primary care provider Heal t h448.8% : ( None.
2021, USA took the images costs (personnel). (U112.35 | esc

used. A FTF dermatology visit

costs (personnel).

A TD consultation costs
(personnel - training and
technology 1 licensing,
installation and
maintenance).

Key: FTF: faceto-face; GP: general practitioner; LI T live-interactive; OOP: out-of-pocket; PCP: primary care provider; SAF: store-and-forward,
SAF_imageclinic_DSG store-and-forward conducted at image clinic with dermatoscopy; SAF_DSCi store-and-forward with dermatoscopy (including clinical
images); SAF_imageclinic- store-and-forward conducted at image clinic; TD: teledermatology; TTO: time trade -off.

* Costs converted to 2024 Irish Euro.
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5.3.3 Summary o ffindings

Of the 20 studies identified, two studies used costeffectiveness analysis, one used
cost-utility analysis, and the remaining studies were cost-minimisation and cost-
consequence analy®s, which assumed no difference in health benefits between the
care models.

5.3.3.1 Cost-utility analysis

A randomised, controlled, non-blinded, and multicentre study from Spain presented
outcomes in terms of incremental costs per QALY gained inan adult, mixed

dermatology population from a societal perspective. The study reported cost

reductions o f 158 and a QALY gain of 0.05 resultinginan ICERof-0 3, 051 per
QALY, favouring TD.(@9%)

Another randomised clinical study compared TD with usual care in terms of costs
and utilities from both US Department of Veterans Affairs (healthcare payer) and
societal perspectives. Utilities were measured in the study population at baseline and
nine-month follow-up using the time trade -off method. Both TD and usual care
groups experienced a gain in utility over the study period (0.03 and 0.02,
respectively); however, the difference between the groups was not statistically
significant. The authors therefore presented the results of an incremental costing
analysis only (400)

5.3.3.2 Cost -effectiveness analysis

Cost-effectiveness analysis was undertaken in two studies. An Australian study@92)

reported the incremental cost per day of earlier clinical resolution was 02 (95%

Credi bl e 1 nt er v adalthcate Payed [Zerspective)l Bue  the unclear

clinical significance of earlier resolution, the authors could not determine if TD

represented a cost-effective intervention relative to usual care. A study from

Spain©?) reported that, from a societal perspective, TD was associated with a mean
reduction in cost of 073 per patient episode
either first visit at a skin cancer clinic or time to final intervention) . Both studies

focused on suspected cancer (mixed) populations.

5.3.3.3 Cost-minimisation/cost -consequence analysis/costing analysis

Seventeen studies pertained to cost-minimisation, cost-consequence or costing
analyses. Of these, 15 evaluated SAF teledermatologymodels and two LI
teledermatology models.
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53331 SAF models

Among the 15 studies that examined SAF TD models,three studies reported that TD
was associated with higher costs than usual care. Vestergaard et al. 2024 (Denmark)
reported incremental additionalc o st s o f (@depénding on telelle3matologist
used) per patient episode in an adult, suspected cancer (mixed) population (societal
perspective).®®D Emi novi |  dNetherlands) répdrtedan additional cost of
U044 @5%CI: -037 t o peril®epidodein an adult, mixed dermatology
population (societal perspective).®%) When adopting a healthcare payer perspective,
Paketal. 2009 (US r eported an addiperiThpatentepsalsina of 01
mixed dermatology population; however, when a societal perspective was adopted,
TD was associated with a cost reduction o f 40 fper patient episode due to greater
productivity and travel -related savings.(3%%

The remaining 12 SAFTD studies(?61. 275, 312, 339, 388-390, 397, 398, 400, 402, 403) reported that

TD was associated with cost reductions relative to usual care,r angi ngbtd r om
U754 per patient episode, when adopting a healthcare perspective. Of these studies,
four(261,397,400,402) (two in Spain, one in the US, and one in the UK) also considered

societal perspectives, reporting cost reductionsof 06 (t®5%76®G1 : Gl1ll1l to
per patient episode. These reductions were attributed to avoided FTFconsultations

when a healthcare perspective was adopted, and to additional reductions due to

productivity gains and reduced travel costs when a societal perspective was adopted.

53332 LIl models

Two studies compared LI TD models with usual care using cost minimisation
analyses. Armstrong et al. 2007 (US) reported cost reductions o f  ped Bour of
clinic delivery (interactive TD practice versus conventional clinic), primarily due to
lower facility and personnel costs (healthcare perspective).(°D) Persaud et al. 2005
(Canada)r eported addi t iperbladnsultatios, asscompdredfol 8
conventional consultation (societal perspective).(393)

5.3.3.4 Sensiti vity analysis

Of the 20 studies considered, 10 included some form of sensitivity analysis, such as
one-way sensitivity analysis (OWSA), scenario analysis, or probabilistic sensitivity
analysis (PSA).

5.3.3.4.1 One-way sensitivity analysis and scenario analysis

Two model-based evaluations (one costultility analysis and one cost-effectiveness
analysis) used OWSA to investigate the impact of parametric uncertainty on the
model results; however, LopezVillegaset al. (2024; cost-utility analysis) only
applied the analysis to the costing model meaning the impact of uncertainty was
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only investigated in terms of the incremental cost (not the ICER). Snoswell et al.

(2018; cost-effectiveness analysis) presented the results of OWSA using five
variables. The model resultsrema ned o6cost savingdé for each d
resolution under all permutations evaluated in the OWSA. (%)

Four studies used scenario analyses to investigate the conditions necessary for the

strategies examined to become equal in terms of cost. Three of these studies had

reported TD to be the less costly alternative in the base case analysis. In scenario

analyses, Eminovic et al. (2010)®%) reported that the strategy costs would be

comparable if 37% of referrals by GPs to conventional dermatology were avoided

due to TD; this compared to the base case analysis where TD was (more costly than

usual care(TDu 4 P5%Cl: -037 to +096]). However, it was
that this proportion of referrals could be avoided (achieved in 5.5% of model Monte

Carlo simulations). Zakaria et al. estimated that for TD and usual care costs to be

equivalent, TD costs would need to increase by 316% (or usual care costs decrease

by 56%) from the value applied in their base case. A costing analysis from Spain

found that even with a 40% increase in the costs of performing and assessing TD, it

remained less costly, with total per-pat i ent costs of 0UI08B8. 28 com
for conventional FTF consultations.(“%®) The US study using a LI TD model estimated

that the threshold va lue for the hourly TD clinic costs could increase 9.3-fold over

the base case value before it would have the equivalent cost to a FTF clinic.¢4%%

Three studies reported the most influential variables affecting the incremental cost
of TD. TD consultation costs, staff compensation, and the proportion of patients
referred back to their GP after a TD consultation were found to significantly
contribute to the overall cost of TD. All three studies had reported TD to be less
costly than usual care. They noted that when these variables were adjusted within
plausible ranges, TD remained less costly than FTF consultations. (388. 392, 399)

Two studies examined referral efficiency and consultation durations in OWSA One
study found that if at least 37% of FTFconsultations are avoided, TD costs would
remain lower than those of conventional FTF consultations. In an analysis
undertaken from a societal perspective, distance to healthcare facilities was another
determining factor contributing to cost reductions through reduced travel costs for
patients. (395 399)

Scenario analyseswere used in studies from Denmark and the US to assess cost
variations under different conditions. A cost minimisation study from Denmark
examined scenarios like TD investments, equipment utili sation, and consultation
efficiency, finding that reducing investments and running costs had a minor effect on
overall TD costs. However, increasing the frequency of TD equipment use
significantly improved cost reductions, making TD more economical than FTF
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consultations.(®®) A US study demonstrated that TD remained less costly under
various scenarios, except when the cost of a TD visit was at its highest and the cost
of emergency room or in-person dermatology visits was at its lowest. (389

Probabilistic sensitivity analysis

PSA was used to assess tle robustness of TD cost-effectiveness under varying
conditions in three studies. The Australian cost effectiveness study demonstrated
that when costs were varied between A$22.69 to A$97.35 per person (compared
with the base case estimate of A$54.64) and time to clinical resolution varied from
13 to 38 days, the ICER ranged from A$0.87 to A$5.29 per day saved in clinical
resolution.®%) A cost minimisation study from the Netherlands used Monte Carlo
simulation to show that the conventional model was less expensive than the TD
model in 89% of all simulations. ©%) A cost-utility study from Spain performed a
bootstrap simulation, showing that treatment in the FTFgroup was more expensive
and did not reflect better effectiveness results than the TD group, with effectiveness
in the TD group being slightly higher. %)

5.3.4 Quality appraisal

The quality of studies, assessed using the CHEGist questionnaire, was variable (see
Figure 5.3). Overall, studies provided clear descriptions of objectives, study
populations, and results. However, several quality concerns were raised, particularly
regarding the adequacy of cost considerations, sensitivity analysis, and conflicts of
interest.

Only four studies conducted comprehensive sensitivity analysis (392 396, 399,401) not g||
reported estimates of parameter uncertainty or distributional assumptions for every
input. While it is acknowledged that obtaining uncertainty estimates for all
parameters can be challenging, it is important that t he choice of parameters for
sensitivity analysis be clearly outlined.

Six studies identified potential conflicts of interest, as the authors were promoters of
TD or reported receipt of a fee -for-service payment for its use. (312, 339, 388, 392, 394, 400)

Page 306 of 443



Health Technology Assessment of teledermatology to support the management of primary care referrals

Figure 5.3 Quality assessment of economic evaluations using CHEC

Is the study population clearly described?

Are competing alternatives clearly described?

Is a well-defined research question posed in answerable form?

Is the economic study design appropriate to the stated objective?

Is the chosen time horizon appropriate to include relevant costs and consequences?

Is the actual perspective chosen appropriate?

Are all important and relevant costs for each alternative identified?

Are all costs measured appropriately in physical units?

Are costs valued appropriately?

Are all important and relevant outcomes for each alternative identified?

Are all outcomes measured appropriately?

Are outcomes valued appropriately?

Is an incremental analysis of costs and outcomes of alternatives performed?

Are all future costs and outcomes discounted appropriately?

Are all important variables, whose values are uncertain, appropriately subjected to sensitivity analysis?
Do the conclusions follow from the data reported?

Does the study discuss the generalisability of the results to other settings and patient/ client groups?
Does the article indicate that there is no potential conflict of interest of study researcher(s) and funder(s)?
Are ethical and distributional issues discussed appropriately?
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5.3.5 Transferability assessment

The transferability and applicability of the included studies to the Irish context were
assessed using the ISPOR questionnaire. This assessment aimed to determine the
extent to which the findings of published economic evaluations could be relevant to
decisiorrmakers in Ireland. The results of the applicability assessment are presented
in Figure 5.4. Studies conducted in the US, Canada, New Zealand, and Australia
were not considered applicable due to differences in healthcare system structure and
financing. (312, 388, 389, 392-394, 400, 401) There were also three studies that adopted a
societal perspective only.(391.395.399) \While a societal perspective can be adopted in
cost analyses for Ireland, it i s typically secondary to the perspective of the publicly-
funded healthcare system. It should be noted that values attached to travel cost and
lost productivity can vary substantially from country to country, and, in the context

of TD, can be heavily influenced by geography.

Several common issues with applicability were identified, as illustrated in Figure 5.4.
Seven studies lacked appropriate cost data for populating models according to
established standards. Seven studies providedinsufficient information on model
validation, including both external validation and internal verification. In terms of
sensitivity analysis, 16 studies were found to have inadequate approaches for
assessing parameter uncertainty, with many failing to con duct univariate or
probabilistic sensitivity analyses. In many cases, the trial-based design of studies
limited the scope for extensive sensitivity analyses.

Reporting quality was also a significant concern in two studies. @ 3%3) pPotential
conflicts of interest were identified in six studies. These potential conflicts were
typically related to fee -for-service arrangements for the use or promotion of the
technology being evaluated, or where the authors did not dis close potential conflicts
of interest in their studies. (312 339, 388, 392,394, 400)
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Figure 5.4 Transferability assessment of economic evaluations to the Irish ¢ ontext using the ISPOR questionnaire:
risk of bias

Is the population relevant?

Are any critical interventions missing?
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Are any relevant outcomes missing?

Is the context applicable?

Is external validation of the model sufficient?

Is internal validation of the model sufficient?

Does the model have sufficient face validity?

Is the design of the model adequate?

Are the data used in populating the model suitable?
Were the analyses adequate?

Was there adequate assessment of uncertainty?

Was the reporting adequate?

Was interpretation of results fair and balanced?

Were there any potential conflicts of interest?
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5.4 Discussion

This systematic review aimed to evaluate the evidence of cost effectiveness and
costs of TD compared to traditional FTF dermatology consultation, and to assess the
applicability of that evidence to the Irish context . A total of 20 studies were included
in the analysis, of which three were full economic evaluations (two cost -effectiveness
analyses and one costutility analysis), and the remaining studies only considered
cost outcomes (cost-minimisation analysis/costing analysis and costconsequence
analysis). Out of the 20 studies for review, 18 assessed SAF TD, while two employed
LI care models.

Overall, the majority of studies reported TD to be less costly per patient than

conventional FTF mnsultations. The difference in per patient cost ranged from TD

being 042 more expensive to being U754 | ess
variationintheper-pnat i ent baseline cost of FTF care,
highlighting differences in the i ncluded components of care and the values attached

to them. Studies differed in whether they included primary care costs, follow -up

care, and the types of equipment that were considered as part of the provision of

TD.

Two studies were model-based (392 402) while the remaining studies used a
combination of empirical data from pilot studies for clinical outcomes and costs from
secondary sources.Four studies®94 396,399, 400) ysed data from an RCT where
patients were randomised to TD or FTF, while a fifth study evaluated both FTF and
TD in the same population.®% As such, other studies may be considered at risk of
bias as TD and FTF were provided to different populations. The included studies
were of varying levels of quality and applicability. The main identified issues with
studies related to the included costs and the extent of sensitivity analyses.

A number of studies presented analyses that adopted a societal perspective. In
these analyses, substantial costs could be averted by reduced travel and lost
workforce participation through fewer patients requiring FTF appointments at a
hospital. Some of those studies looked specificdly at remote or rural populations,
which may overstate the benefits that could accrue at a national level.

For the studies that used SAF TD models, the pathway involved an initial assessment
with a primary care clinician or GP followed by completion of a TD referral including
taking patient details, relevant clinical information and digital images. In the majority
of the SAF TD referrals, images were taken in the GP office. However, four studies
involved images captured outside the GP setting: two by TD nurses, one by a
medical photographer, and one by a melanographer. None of the studies reported

on the image quality or the impact of image quality on TD evaluations and economic
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outcomes, so it is unclear to what extent image quality impacts costs and or co st
effectiveness outcomes

LI TD was used in two studies. In these studies, TD consultations via LI were of
similar duration or longer than usual FTF appointments. In both studies there was a
videoconferencing facility at the primary care site and a coord inator to support the
session, and so they are of limited applicability to the Irish context. Costreductions
presented in a US-based study were due to lower facility and consultant costs, which
was in contrast to the Canadian study finding which reported considerable
investments for the set-up. There was no evidence regarding the use of LI TD in a
home setting or using a mobile phone.

In studies that included TD equipment costs such as high-resolution cameras and
digital platforms, some incorporated depreciation over a fixed period, usually three
to five years. Studies noted that the cost of TD technology could decrease with
increased adoption through economies of scale. Additionally, some studies reported
TD equipment provided by third -party vendors, with a bundled cost integrating
software, hardware, and maintenance expenses into a single fee, simplifying TD
implementation for healthcare providers.

While all studies considered the costs associated with hospitatbased dermatologists,
the incorporation of primary care costs was less consistent. Specifically, three studies
from the UK and the Netherlands did not consider any primary care costs. Although
most studies included TD-related costs, only a few considered expenses related to
training, telecommunication, and infrastructure. Two cost analyses from Spain
assessed the proportion of patients who avoided FTF consultations following TD
evaluations. From the perspective of assessing costs in an Irish setting, primary care
costs may be important depending on how TD is implemented.

Follow-up costs were addressed in four studies. Two studies from the United States
included costs for referral and follow-up visits at dermatology clinics, investigations,
and medications over four to nine months. 394400 Two studies from New Zealand
included follow-up assessments such as FTF evaluations, biopsies, nurse
assessments and GP followup. @75 312 Additionally, two randomised clinical trial-
based economic evaluations included extra costs for follow-up visits to
dermatologists and GPs during care episodes®: 399 Another study from the US
considered pathology testing costs during follow-up.®® In the context of this HTA,
the focus is on referral management rather than ongoing care, so follow -up care
should be a less significant consideration.

Overall, cost reductions were reported across different perspectives, including
healthcare system and societal perspectives. Multiple studies indicatedthat TD
referral reduced the need for FTF consultations, with avoidance rates ranging from
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50% to 90% depending on the setting and patient population. The lower bound of
this range corresponds to the average effect observed in Chapter 4, suggesting that
the studies included here may overstate the impact of TD and, as a consequence,
overstate the potential cost reductions. Reductions in waiting times for specialist
consultations were also observed, ranging from a few weeks to several months, in
line with findings from Chapter 4.

Most economic evaluations were cost minimisation, cost-consequence analysis, or
costing analysis, assuming equivalent effects across treatment strategies. Two
studies attempted to capture utility within six to nine months; however, one study
failed to show statistically significant differences, while the other showed only a
marginal gain. Study designs varied, with challenges in randomisation and the
inability to accurately replicate real-world patient waiting lists for dermatologist FTF
consultations.

5.5 Conclusion

The international evidence reviewed suggests that TD for managing primary care
referrals may reduce costs compared with usual care. Although there was variability
in the degree of effect, almost all studies on SAF TDreported cost reductions mainly
due to the reduction in FTFappointments.
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6 Budget impact analysis and resource implications

Key Points

A Demand for outpatient dermatology services is increasing, with 43,500
more referrals in 2024 than there was capacity to see face-to-face.
Assuming that referral rates for new patient dermatology appointments rise
in line with population growth and demographic changes, referrals will grow
by a predicted 1.7% each year, reaching over 120,000 new referrals each
year by 2035.

A The ability of the current dermatology pathway to deal with new outpatient
referrals is related to consultant capacity. It is estimated that, on average, a
consultant dermatologist within the HSE has capacity for approximately 900
new patient appointments each year.

A Budget impact and resource implication analyses were undertaken of
teledermatology (TD) to support the management of primary care referrals.

I The main analysis was undertaken assuming that dermatology
capacity is expanded by an additional five whole-time equivalent
(WTE) consultant posts each year. Secondary analyses assumed
maintaining current dermatology capacity, and immediately
increasing capacity to meet new referral demand. Capacity increases
were assumed to occur for both the current care and the TD
pathways.

A If consultant capacity were to increase by an additional five WTE consultant
posts each year, the estimated 10-year incremental budget impact of a TD
path way woul d Z7emilleon. Tine svdauld Gomprise U B.million
primary carecosts,appr oxi mately 00.25 millic
equipment costs, and a reduced consultant workforce requirement to meet
demand, reducing the overalls pend by oioneehativaltd theni | |
current pathway workforce spend. As a result of uncertainty around
workforce requirements, the overall budget impact could vary substantially
(95%CIl: -u36. 8 mil | i on Inthisscdndrio, @ TDhpathway o n
would enable an additional 270,000 patients to be managed over 10 years,
compared with the current pathway. TD would begin reducing the waiting
list backlog from year nine, while it would still be increasing with the
current pathway.

A The budget impact of delivering TD within the capacity currently available
for dermatology, 63.6 WTE consultants, would have a similar incremental
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budget | mpact o fl0 ye8rs. Gapauity tonstraints indhis e r
scenario would mean that waiting lists would continue to grow rapidly.
Despite this, TD would have a positive impact on removing people off the
waiting list and the cumulative waiting list by year 10.

A If consultant capacity were to increase to meet new referral demand, most
of the recruitment would be required in year one: 45 consultant posts in the
current pathway and 37 with TD, representing the current demand -capacity
gap. Reduced consultant requirements would mean that the cost of
implementing TD would be completely offset by reduced salary costs. Both
pathways would see positive impacts on waiting list numbers and numbers
of patients removed from the waiting list. However, a TD pathway would
reduce the number of patients needing to be seen face-to-face and DNAs
compared to the current pathway, potentially freeing up capacity in
outpatient department clinic spaces.

A Results of the analyses were sensitive to changes in the proportion of
patients returned to their GP without a FTF appointment. Setting key TD-
specific parameters at their lowest efficiency simultaneously would eliminate
the positive impact on waiting lists. If a TD pathway were to be introduced,
consideration should be given to what contingencies could be put in place
to ensure the service could maintain efficiencies as modelled. The main
analysis assumed adding five dermatologists per annum, which could prove
challenging to achieve in practice.

A It was assumed that demand will increase in line with an ageing and
increasing population. There may also be currently unmet demand that may
only come to light as capacity expands. Increases in demand above what
has been estimated here would place an additional burden on the service.

6.1 Introduction

This chapter describes the budget impact analysis (BIA) and analysis of resource
implications undertaken to estimate the cost and imp act on waiting lists of
implementing a teledermatology (TD) pathway to support the management of
primary care referrals to dermatology services in Ireland.

6.2 Methods

For the purpose of the BIA, it was assumed that the TD pathway would involve a
store and forward (SAF) system, with imaging occurring at the point of referral in
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the general practice clinic. As discussed in earlier chapters, there are other models of
TD, such as SAF TD via an imaging clinic or liveinteractive TD. However, there are
less data to support these interventions and, as such, the evidence base was
considered insufficient to inform a BIA. The rationale underpinning this decision in
the context of the Health Service Executive (HSE) is explored in detail in Chapter 7.
The inputs and data sources used in the analyses are described further in the
following sections. The analyses described in this chapter were conducted in line
with national HTA guidelines,®8% 494 and were undertaken in Excel 2016.

6.2.1 Target population

The target population for the TD pathway includes individuals, adults and children,
for whom expert dermatological advice is sought by their GP from publicly -funded
dermatology services in Ireland. The demand for dermatology services in secondary
and tertiary care has been set out in Chapter 3.

In 2024, the HSE delivered 49,334 dermatology outpatient department (OPD)
appointments for new patients. This figure had risen by 21% between 2019 and
2024.225) The overall capacity of the system to see new patients is related to the
number of whole-time equivalent (WTE) dermatology consultants in post in the HSE
(63.6 WTE), with annual new patient attendances per consultant remaining at
approximately 805 patients. In 2024, the HSE received 99,994 new patient
dermatology referrals. This figure had risen by 55% since 2019, although annual
referral rates were noted to vary over this period. ?25 A growing population and
changes to demographics may explain part of this increase. Census data indicates
that between April 2019 and April 2024, the population of Ireland increased by
8.5%. Moreover, the proportion of the total popu lation aged over 65 years increased
from 13.8% in 2018 to 15.5% in 2024. %) As discussed in Chapter 3 an ageing
population will likely contribute to increasing referral rates for dermatology
conditions such as skin cancers. Referral numbers also appear to have been
impacted by COVID-19, with some of the large increase in referrals in recent years
may reflect unmet needs for outpatient dermatology in 2020 and 2021.

6.2.2 Intervention

The intervention under consideration was the use of TD to support the management
of primary care referrals. The modelled TD pathway assumes that images of the
dermatological condition of concern would be taken in the GP practice as part of the
referral process to secondary and tertiary care. The referral would be sent via
Healthlink to a consultant dermatologist, who would then triage the referral using
the clinical information plus the images. This would involve the addition of up to
three images of the dermatology condition to the Healthlink referral. Some referrals
are currently received via other means, such as email or post. In order to facilitate
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efficient triaging and maintain image integrity, it was proposed that triaging of
referrals within a TD-supported referral system would be completed electronically.
That is, it was assumed that the proposed pathway would not be based on receiving
referrals with printed images in an envelope. A consultant would review referrals
(written information and images) in Healthlink on a computer screen or tablet, with
this information used to support triage decisions. For patients whom the
dermatologist deemed it necessary to see in a face-to-face (FTF) capacity, it is
assumed that the patient would be assigned to an appro priate clinical prioritisation
category (urgent, semi-urgent, or non -urgent) and managed as per the current
system after this point. For other patients, the images may support a decision by the
dermatologist to manage the patient remotely, returning the pa tient to their GP with
correspondence and or advice, without the need for a FTF appointment.

6.2.3 Comparator

Currently, most GPs send an electronic referral through Healthlink when referring a
patient to dermatology in secondary and tertiary care. Some GPs stilrely on other
referral methods. Information relating to the current referral system is discussed in
detail in Chapter 7. The Healthlink referral system uses a standardised form
containing details including referral information, patient demographics and h istory,
history of the complaint and any clinical findings. Once received by the hospital,
referrals are typically printed by administrative staff for review by a dermatology
consultant who assigns a clinical prioritisation category. Administrative staff n otify
the referring GP via Healthlink and typically a letter is issued advising the patient of
the waiting list they have been placed on, with a follow -up letter sent six weeks prior
to the scheduled appointment date.

6.2.4 Model design

The BIA was designed asan open-cohort model and estimated the incremental cost
to the HSE of implementing TD to support the management of primary care referrals
to dermatology services in Ireland. The model included costs relating to staff,
training and equipment. The BIA model also considered potential cost offsets that
may be realised with TD. The incremental budget impact per annum, and total
budget impact over 10 years were estimated, defined as the difference in average
costs between TD-supported referral management and the current standard care.

A resource implication model was designed to investigate the impact that TD may
have on waliting lists and efficiencies within the dermatology referral system over a
10-year horizon. This took into account current and predicted referr als, current
attendances, and dermatology consultant workforce, to ascertain the implications of
adopting TD over three capacity scenarios. Consultant dermatologist numbers have
increased by 15 WTE since 2022 with ongoing recruitment for an additional five
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consultants.(%. 407) Therefore the base-case analysis considered if consultant
capacity were to increase by five WTE dermatology consultants annually. This
analysis investigated the feasibility of delivering a TD-supported management
pathway for referrals while increasing capacity at a pragmatic rate.

Secondary analyses considered the impact of delivering the TD service within current
staffing levels for consultant dermatologists, and considered if consultant capacity
were to increase immediately to meet predicted referral demands. These secondary
analyses were included to show the impact of the extremes of no f urther recruitment
of consultant dermatologists, and of the recruitment required to address demand

and prevent further increases in the waiting list.

The resource implications were considered in terms of the impact on the waiting list,
number of patients removed from the waiting list, number of FTF appointments
completed, number of did-not-attends (DNAs), and the dermatology consultant
workforce required to meet demand.

6.2.5 Perspective and time horizon

The analysis adopted the perspective of the publicly-funded health and social care
system in Ireland (the HSE). Only direct costs to the HSE were considered(such as
staff, training or equipment). Indirect costs ( such as patient travel) were not
considered, in accordance with national BIA guidelines (404

The BIA and resource implication analysisare reported for 5 and 10-year horizons to
represent the short- and medium-term impacts.

6.2.6 Model input parameters

Costs and resource use were estimated from a variety of published and unpublished
sources including salary scales, quotes for equipment, supplemented by input from
experts. Value added tax (VAT) was included, where appropriate, in the BIA model.
Discounting and or depreciation were not applied, as the included costs reflect the
actual expenditure by the HSE in each year reported. However, capital investments
that are expected to depreciate will incur a cost for replacement goods in the
appropriate year, for example ICT equipment after three years. ¢85 404 Where
relevant, estimates were informed by the systematic review of clinical, safety and
service utilisation (Chapter 4) and targeted reviews (Appendix Table A 18).
Parameter inputs and the underpinning model assumptions were confirmed by
expert opinion and international data from existing teledermatology pathways and
guidelines. See Table A 16 for key model assumptions. Model inputs were considered
in terms of their generalisability to the context of the publicly -funded health and
social care system in Ireland.
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Clinical parameters were selected with consideration to the hierarchy of evidence.
Supplementary information relating to their selection is provided in Appendix C.
Much of the clinical data informing the BIA was obtained from Chapter 3
(Epidemiology and burden of disease) and Chapter 4 (Clinical efficacy, effectiveness,
healthcare service utilisation and safety). Data informing parameters on staffing,
capacity and demand for dermatology were taken from Chapter 3. Of the 69 studies
reporting on healthcare service utilisation in Chapter 4, 61 reported on outcomes
relevant to the BIA. Of these, 39 studies were ultimately deemed suitable for
inclusion.(zﬁ' 27,51, 71, 80, 233, 254, 255, 261, 264, 276, 278, 281, 283, 290, 298, 304, 314, 315, 317 -319, 321-326,
328-331, 340-342, 348, 356, 360, 371) The most common reasons for exclusion were: study
outcomes not in a mixed dermatology population (n=5), outcomes not reported in
sufficient detail for the purpose of the BIA (n= 4), studies involved imaging clinics
(n=3), and studies that did not provide comparative evidence for specific
parameters (n= 3). Further details on reasons for exclusion are provided in the
Appendix C. Additional information was sought for four key parameters included in
the model: avoided FTF appointments; re-referral rates; DNA rates for FTF
appointments and for FTF appointments after store and forward (SAF)
teledermatology consultations; and time spent managing and evaluating
teledermatology consultations. A targeted country guideline review and a targeted
parameter review were conducted to further inform these four parameters, in June
2025. Three studies identified through the guideline review, (307.308.408) gnd six
studies identified through the targeted parameter review were ultimately used in the
BIA parameter analysis.4%%-414) Detailed information regarding the targeted guideline
review and targeted parameter review conducted is provided in the Appendix C.

Individual parameter details are discussed in the following sections.

6.2.7 Cost inputs

Costs are presented in 2025 Euro (0). Costs
Ireland and where necessary were adjusted to 2025 prices using the Central
Statistics Officeds (4BCI3tscansidesediimierBIAPr i ce 1 nd
model include the additional costs that would be required to provide equipment for
teledermatology to primary and secondary and or tertiary care, and to develop

training.

6.2.7.1 Staff training

GPs would require training on TD, to include taking images and including them in
the referral. It was assumed that the cost of developing an e-module for delivering
this training would be borne by the HSE. An additional cost was included in years
four, seven and 10 for updating training material and to include any costs incurred
for administration or hosting of training material between thos e years.
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6.2.7.2 Equipment costs

In primary care, GPs would require access to a camera to take images. Cameras
could be provided on a per practice or per GP basis. If cameras are provided to GPs
on a per practice basis, issues of timely access to the equipment may arise in larger
practices. A conservative approach was taken, costing on a per GP basis to minimise
disruption to consultations.

Standards proposed by the British Association of Dermatologists for equipment
specification relating to SAF teledermatology have been leveraged in the absence of
Irish standards.“1%) These propose that any camera used for taking images should
have the ability to combine a flash and macro setting, have a short telephoto

setting, white balance and autofocus, with the ability to control shutter
speed/aperture to 400 1SO, 1/50 ™" sec shutter speed and F5.6 aperture ideally. Any
monitor used for viewing images should also have a minimum resolution of 2000 x
1500 pixels and a SRGB colour specification*') There could potentially be a wide
range of possible products that meet these specifications. Choices on the equipment
provided would be influenced by procurement processes within the HSE. The model
uses prices that are indicative of the typical costs associated with products meeting
these specifications (Table 6.1).

In secondary and tertiary care, in order to facilitate efficient triaging of referrals
using the Healthlink platform, the cost of a laptop for each HSE dermatology
consultant was included. In line with expected depreciation of ICT equipment, the
cost of replacing cameras and laptops every three years was also included. No
additional software costs over what may be supplied with the specified laptops and
cameras were anticipated or included.

The model does not include a cost for the secure storage of digital images. The
extent to which referral images will need to be stored is reliant on HSE data
retention policies.*!”) The HSEcurrently provides storage for patient referrals, and
images are considered an extension of this requirement.

Page 319 of 443



Draft Health Technology Assessment of teledermatology to support the management of primary care
referrals

Health Information and Quality Authority

Table 6.1 Cost inputs
Parameter Cost 0 Specification Source

Primary care costs

Camera U6 8 4. 00 Digital camera with appropriate Online retailer
lens
Training 043, 059 Costof developing an e-module Previous BIA to support
National Clinical Guideline
N0.29418

Secondary and tertiary  care costs

Laptop 0U650. 00 Windows laptop Email correspondence with ICT
procurement in a public body.

Key: BIAT budget impact analysis; ICT i information and communications technology.

6.2.8 Staff costs

6.2.8.1 Primary care

For the purpose of the BIA, a static GP workforce count was modelled. It was
assumed that the additional time required to capture images is not reimbursed, as
this would become part of creating a referral. However, the impact on GPs as an
opportunity cost was considered and reported as the impact per GP.

6.2.8.2Secondary and tertiary  care

Staffing was only costed for scenarios where requirements were different to current
capacity, and was limited to consultant dermatologist posts. The base case analysis
assumed that the capacity to provide dermatology appointments increases
incrementally by five WTE dermatology consultants annually. The increase in staff
was modelled as five individuals going into five full -time posts each year.

Scenario analyses considered the impact of celivering the service within current
capacity, and the impact of expanding consultant dermatologist capacity to meet
immediate demand. If the consultant capacity required to meet immediate demand
was lower with TD than in the current pathway, the increment al difference in total
pay costs to the HSE for additional consultants was estimated to offset against

i ncrement al costs of teledermatol ogy. Consul
including employer PRSI, overheads and imputed pension costs) were catulated in
line with national guidelines using the Consultant Contract 2023 base salary for a
clinician consultant.(%4.419) This was a conservative approach as, in reality,
reductions in consultant workforce requirements would likely be accompanied by
reductions in OPD staff requirements and further savings.
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6.2.9 Resource inputs

6.2.9.1 Staffing
6.2.9.1.1 Primary care

As discussed in Chapter 3, quantifying the number of GPs with public contract
working in Ireland is complex. A recent report estimated that there were 3,626 GPs
currently workinginirel and i n a pravigegeneralyractide setviceS that
are broadly available i that is, clinically active, qualified, Ireland -based GPs who are
not constrained to out -of-hours or specialist services and are likely available during
some to most standard working hours (with morning and afternoon sessions
between Monday and Friday) to provide standard general practice services to the
gener al.?9whld a small percentage of these GPs may not be using
Healthlink, this figure provides a reasonable estimate for the number of cameras
required by GPs to take images for referrals and recognises that eventually all or
almost all GPs will refer via Healthlink. A proportion of new GPs will also join each
year to replace GPs leave the profession or retiring, and require a camera for
imaging. Assuming that the average age of retirement for a GP is 68 years,*?% and
that between 7% and 9% of the workforce are 6 5 years of age and older, @10, up to
98 GPs could retire each year. It is estimated that an additional 49 GPs will leave the
workforce for other reasons.2% Assuming that all those leaving the workforce
(retiring and other) are replaced, this would correspond to 147 new GPs entering the
system each year who will require a camera to enable TD referrals.

6.29.12 Secondary and tertiary care

Data provided by the HSE indicaes there are currently 63.6 whole -time equivalent
dermatology consultants, employed by the HSE across 68 posts (224 Although a
further five posts were in recruitment at the time of this analysis, current consultant
capacity only considered consultants in post. The impact of additional recruitment
was considered in the analyses which looked at both the impact of increasing the
consultant workforce incrementally by five WTE annually and the required workforce
to meet the immediate and predicte d demand. The model assumes that consultant
dermatologists that retire or otherwise leave the service are replaced, and any
increase to the consultant dermatology workforce is in addition to this. Support staff
were not included in costings. The extent to which additional staff will be needed
may vary by department, and they may not be dedicated to the delivery of OPD
activity.

6.2.9.2 Capital assets

As expenditure is directly proportional to the GP and dermatologist workforce
numbers, there was no anticipated requirement for building to create capacity in
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primary or secondary and tertiary care spaces. Analyses that estimate the additional
consultant capacity required to meet current and predicted demand may require
additional resources such as clinic space and thecosts that are associated with their
use, for example, overheads. For the purpose of this HTA, it was assumed that
increases in dermatologist capacity in the two pathways would attract
commensurate and equivalent associated resources.

6.2.10 Referrals and attend ances inputs

Data on the total number of new patient dermatology OPD attendances, total
number of return patient attendances and the total number of new referrals to
dermatology were obtained from the HSE Business Intelligence Unit for individual
hospitals by month from 2019 to 2024. 2?5 These data were supplemented with
annual figures in published HSE reports for the years 2015 to 2019.®

6.2.10.1 New patient dermatology referrals

Analysis of HSE Acute hospitals referral data highlighted that, whilst showing an
overall increasing trend, this was not consistent, see Figure 6.1, and may have been
impacted upon by external events (as discussed in section 6.2.1). New patient
referral rates for outpatient dermatology were 18.6 referrals per 1,000 population in
2024. This was up from 13.0 referrals per 1,000 in 2019. Given the lack of consistent
trend in the increase in referral rates, the expected annual increase in referrals for
the next 5 to 10 years was estimated to take into account the predicted population
growth, changes in the age profile of t he population, and age-related resource
utilisation in dermatology. No national data pertaining to outpatient dermatology
usage by age-group were available. In the absence of national data, data published
by NHS England were used, which report new attendances at NHS dermatology OPD
services in England by age group; it is noted that these NHS data are in the context
of an established TD service*?D) The rate of dermatology OPD utilisation for new
attendances per 1,000 population was calculated for the age groups 0-17 years, 18-
44 years, 45-64 years, 65-84 years and 85 years and older.*??) This rate was then
applied to population predictions for Ireland for the 10-year period 2025i 2035 by
age group to estimate the predicted mean increase in referrals for the model. 423 A
mean age-standardised increase of 1.7% was then applied annually in the model
from the base of 99,994 referrals in 2024. (225 This predicted that the annual number
of referrals would reach 120,163 by year 10 of the model. The actual and predicted
trend in referrals is shown in Figure 6.1.
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Figure 6.1 Actual and predicted trend in referral S
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6.2.10.2 New patient attendances and consultant capacity

In 2024, there were 49,334 new patient dermatology OPD attendances across HSE
hospitals.(??®) As previously noted, attendances appear constrained by consultant
capacity. In 2019, 2022 and 2023, the average number of new patient OPD
attendances per consultant was approximately 815. This figure dropped in 2020 and
2021 due to COVID-19 pandemic-related closures. Between 2023 and 2024, the
number of consultants increased by approximately eight WTE, resulting in an
estimated mean of 770 new patient OPD attendances per consultant per annum in
2024. It is possible that this recruitment occurred over the course of the year and
consultants did not deliver a full year of appointments. Excluding data from 2020
and 2021, where new OPD attendances were impacted by the COVID 19 pandemic,
there was a mean of 805 new patient OPD attendances per consultant per annum
between 2019 and 2024. This figure only considers the number of patients who
attended their appointments. Therefore the capacity within the system for new
patient OPD attendances is greater. Given a DNA rate of approximately 12.4%, 24
425) discussed in the next section, the mean number of appointments that each
consultant has available for new patients was calculated at approximately 919
appointments per annum.

In the current pathway, the ratio of new to return attendances seen by a consultant
der mat ol ogi st is approximately 1:2. This wil
and treat 0 suwnrahighgeEortianlofpatients & fprimary care after the
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first appointment. On the other hand, clinics specialising in complex chronic cases
may have a ratio closer to 1:3. It is predicted that TD will change the patient case
mix seen at FTF appointments given the assumption that 50% of referrals will be
diverted back to GP care, resulting in a shift to a potentially more chronic condition
case mix in the OPD clinics.Data from the NHS in England reported that for every
new dermatology patient that atten ded (FTF and TD) in 2023/2024, there were on
average 1.6 return appointments in that year. “26) The overall ratio of new to return
attendances, 1:2.6, also takes into account return patients who first attended in
previous years and for each new patient seen in 2023/2024, there were as many
return attendances for patients first seen in previous years. 2% Therefore a
conservative assumption was made that, given a current new to return ratio for
dermatology in Ireland of 1:2, this would increase to 1:3 following introduction of
TD; that is, on average for every new patient seen FTF at an OPD clinic, there would
be three return patient attendances.

6.2.10.3 Did -not -attends (DNAS)

DNA rates are likely to vary between hospitals as a result of a complex mix of factors
including population case mix, waiting times, and initiatives employed to minimise
DNAs. In the absence of a national rate of DNA for new patient dermatology
attendances, the rate of DNA for all outpatient attendances in Ireland was used in
proxy. In 2022, there were 3.4 million attendances at HSE OPD clinics while there
were 481,432 recorded DNAs 24425 This equated to a national DNA rate for OPD
attendance (new and return) of approximately 12.4%. This figure was used as a
proxy for current OPD appointment DNAs.

Evidence from four international studies was used to estimate the impact that TD
has on DNA rates. These studiescompared DNA rates in a mixed dermatology
population referred directly for a FTF dermatology appointment with DNA rates for a
population receiving a FTF appointment after TD in the same setting. (233 264,341, 411)
Within these studies, the proportion of DNAs at conventional FTF appointments
ranged from 9.7% to 35%, and at FTF appointments after TD from 4.8% to 11.8%.
This would suggest that DNAs may be higher in people with potentially less urgent
conditions that are dealt with via TD alone. This may be influenced by waiting times
and the issue having resolved by the time the appointment comes around. For each
study, the risk ratio (RR) of DNA was calculated when comparing FTF after TD with
DNA following direct referral to FTF. The RRs ranged between 0.23 and 0.63, with
an average RR of 0.46. This suggests that DNAs afterTD may be approximately half
of the current level. This RR was applied to the Irish national DNA figure above to
provide an estimate of 5.7% DNAs for FTF appointments after TD in the BIA model.
It was assumed that follow -up appointments would attract the same DNA rate in
both pathways.
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The National Outpatient Waiting List Management Protocol 2022 dictates that where
a patient does not attend and has not been identified as urgent and or high clinical

and or soci al needs, the patientds record sh
clinician to see if the patient should be removed from the waiting list. ® In practice,
clinicians use their discretoninc onsi dering the suitability of

their specific circumstances in relation to keeping them on the waiting list. The
National Clinical Programme for Dermatology Model of Care reports that
approximately 50% of referrals to dermatology are for skin cancer. @ In the absence
of accurate data relating to the number of individuals removed from waiting lists due
to DNAs over a year, it was assumed that in the current system 50% of DNAs would
return to the waiting list. Ina TD pathway, a conservative assumption was made
that 100% of these DNAs would return to the wait ing list.

6.2.10.4 Re-referral rates

Re-referrals occur where a patient has been discharged from secondary or tertiary
care and a subsequent referral is submitted for the same concern, for example, if a
condition has not resolved or has progressed. Information reg arding re-referral rates
in TD was sparse, with only one study using SAF teledermatology in a mixed
dermatology population (Chapter 4) reporting a re -referral rate of 4.6%. @39 Two
studies in SAF imaging clinics in the UK reported rates d re-referral after discharge.
One study retrospectively reviewed all patients in a mixed dermatology TD
population (n=3,050) who were discharged and re -referred within a 12 -month
period. There were 32 re-referrals, although only two (0.06%) were for the s ame
lesion.?81) A second study in a population with inflammatory conditions reported a
13% re-referral rate after discharge to the referring GP with advice and guidance,
and this was in the context of 80% of referrals initially discharged without a FTF. (262)
Targeted searches did not identify any further studies in TD and no studies were
identified reporting on re -referral rates in the current system. Furthermore, cases re -
referred after discharge from dermatology in the current system are included in the
current referral data but cannot be distinguished from new referrals. No evidence
was found to suggest that re -referral rates after TD and current care are different,
and therefore the decision was made to exclude the impact of re-referral rates from
the model.

6.2.11 Referrals diverted back to GP without a FTF appointment

Eighteen studies in mixed dermatology populations provided data regarding referrals
that could be diverted back to GP care without the need for a FTF appointment after
TD triage_(ZG, 27, 264, 290, 318, 319, 322 -326, 330, 340, 342, 356, 371, 413, 414) These studies met the
criteria for inclusion of having a mixed dermatology population including suspected
cancers and inflammatory and or infectious conditions, and having a study design
that either randomised to intervention groups or did not allow choice in referring via

Page 325 of 443



Draft Health Technology Assessment of teledermatology to support the management of primary care
referrals

Health Information and Quality Authority

TD or conventional pathways. A meta-analysis with random effects was performed
to obtain a pooled estimate of effect, Figure 6.2. The meta-analysis was performed
in RStudio version 4.4.1,258) using the metaprop function,®>") and was conducted in
accordance with Cochrane guidelines{?®®) The estimated mean proportion of
referrals that could be diverted back to the GP without a FTF appointment was 0.50
(95% CI: 0.44 -0.56). There is substantial heterogeneity across the studies
(1°=92.4%), with prediction interval ranging from 0. 26 to 0.74. Reasons for this
could include differences in the relative proportions of included indications, the
quality of images received and individual service thresholds for referring for FTF
care.

Figure 6.2 Meta -analysis of appointments diverted back to GP care
without the need for FTF appointment

Study Events Total Proportion 95%-C1 Weight
Bowns 2006a 60 82 | 0.65 [0.55 075 53%
Piette 2017 25 53 e re— 047 [0.33,061 48%
Jariwala 2021 3B 153 ——— : 025 [018,032] 55%
Kim 2020 186 215 : e 073 [0.66,078] 58%
‘Whited 2013 75 196 — 0.38 [0.31;045] 58%
McKoy 2004 30 B2 — . 058 [043,071] 48%
Carter 2017 45 79 — 057 [0.45 068] 52%
Pasadyn 2022 55 100 — 0.55 [0.45 065] 54%
Gatica 2015 51 125 — 041 [0.32,050] 56%
Knol 2006 318 505 P 063 [059;067] 61%
Lasierra 2012 5D 120 —ea 042 [0.33,051] 56%
Romero 2010 112 192 i 058 [051,0658] 58%
Zink 2017 108 1495 T 055 [048, 062] 58%
Vano-Galvan 2011 420 1000 - 0.42 [0.39,045] 63%
Borve 2012 10 40 ——— | 0.25 [0.13,041] 4.0%
Joseph 2023 206 544 - 038 [0.34,042] 62%
Seiger 2020 100 188 — 053 [0.46,060] 58%
Paradela-De-La-Morena 2015 223 383 —_ 058 [053,063] 61%
Random effects model 4232 < 0.50 [0.44; 0.56] 100.0%
Prediction interval — [0.26; 0.74]
Heterogeneity: 1°=924%, T =0236,p<00001 | T T T T 1
02 03 04 05 06 07

6.2.12 Durations

The durations spent managing and evaluating new patients were broken down into a
number of stages to facilitate comparison. These included:

A time spent triaging a dermatology referral letter

additional time spent triaging referral images with TD

additional time spent in TD corresponding with a GP for patients not requiring
a FTF appointment

time spent on a new patient FTF dermatology appointment.

A
A

>\

Duration figures used in the model were informed by a variety of sources. Analysis
of data from Chapter 4 and from the targeted searches did not provide sufficient
detail on the individual stages as reported above. However, the overall figures
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reported (see Appendix Table A 18) aligned with the total durations used in the

model . The British Association of Dermatol og
Der matol ogi stso provi de sandioutphtietgeneralk e dur ati on
dermatology clinics.?”) This recommends5 to 10 minutes for a TD appointment.

This allows for a mixture of lesions and rashes, but advises that complex cases

requiring more than 10 minutes may benefit from a virtual or FTF appointment. In

the absence of national standards for durations, advice was also taken from the

expert advisory group on the duration parameters incorporated into the model with

these adjusted accordingly to reflect the context in Ireland. The figures incorporated

into the model are reported in Table 6.2.

6.2.13 Re-imaging rates

It was assumed that a proportion of referrals in the first and second year of a TD
pathway would need to be returned to the GP for re -imaging due to insufficient
image quality. However, it was assumed that the proportion of referrals returned for
re-imaging would decrease over time due to a training effect and would be negligible
by year three. Data from studies included in Chapter 4 across all study populations,
where image quality was reported were considered. The proportion of images rated
as poor, insufficient, low or bad quality was used as a proxy for the proportion of
referrals that would require re -imaging. Nineteen studies provided data; it was
calculated that a mean of 8.8% of images would need to be re -taken in year one.®%
71, 80, 254, 255, 276, 278, 283, 298, 304, 315, 317, 318, 321, 328, 331, 348, 356, 370) On the basis of an
assumption that the burden in year two would be half of the burden in year one,
accordingly it was estimated that 4.4% of referrals w ould require re-imaging in year
two. These figures were a conservative estimate for the number of referrals
requiring re-imaging, as in reality a referral may contain multiple images and while
one image may be considered unusable, a triage or management decision may be
possible from the remaining images. It is also possible that in cases where poor
image quality was an issue, the dermatologist could apply caution and triage the
patient for a FTF appointment. Referrals to the HSE for people with medical or GP
cards are paid by capitation and therefore would not receive an additional fee for an
appointment to re -take images. While a private patient appointment for re -imaging
would not generate a cost for the HSE, it could create an additional cost for private
patients. This would be outside the control of the HSE, unless an agreement to
reimburse this cost was in place.
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Table 6.2 Parameter values for the base case analysis

Mean (95% CI)

Information

Health Information and Quality Authority

Source

Parameter

Staffing

2024

Number of GPs 3,262 Based on GPs providing standard IGEES report?l?
services to the public
Annual GP turnover 147 Based on estimation of GPs retiring | IGEES report?'?
and those leaving workforce for Medical Workforce Planning
other reasons Report“?®
Number of WTE dermatology 63.6 Email correspondence with the HSE email
consultants National Clinical Programme for
Dermatology
Absolute number of dermatology 68 Email correspondence with the HSE email
consultants National Clinical Programme for
Dermatology
Demand
Number of new patient referrals in 99,994 HSE Business Intelligence Uni¢?®

Expected annual increase in referrals

1.7% (1.3 t0 2.0)

Age-standardised increasebased on
predicted population growth and
demographic changes

NHS England?* 422)
Central Statistics Office*?®

attendances in 2024

Number of new patient attendances | 49,334 HSE Business Intelligence Uni¢?®
in 2024
Number of return patient 99,381 HSE Business Intelligence Uni¢?®

Consultant capacity for new
appointments each year

918.8 (896.4 t0 941.1)

HSE Business Intelligence Unif??®

Workforce Intelligence Reports®“%®:
407)

Current new:return appointment
ratio

1:2.0
(follow-up 1.6 to 2.4)

For every new patient seen face-to-
face, there will be an average of two
return appointments

HSE Risiness Intelligence Unit®?2
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Parameter

Mean (95% CI)

Information

Health Information and Quality Authority

Source

Assumed new:return ratio with TD
pathway

1:3.0
(follow-up 2.6 to 3.4)

For every new patient seen face-to-

face, there will be an average of
three return appointments

Assumption
NHS England*?® 422

Capacity

Proportion of FTFoutpatient
appointments that are missed/did -
not-attend.

12.4% (9.9 to 14.7)

2022 HSE data on DNAs and total
outpatient attendances used as a
proxy for national dermatolo gy new
patient attendance DNA

Department of Health. 25
HSE“29

Risk ratio of DNAsat FTF
appointment after SAFTD triage.

RR 0.46 (0.3 to 0.6)

Risk ratio applied to national
outpatient DNA

Chapter 4 and targeted review®@33
264, 341, 411)

Proportion of all DNAsreturned to 50.0% (fixed) Assumed based on model of care HSE! ©)
the waiting list currently figure for proportion of all lesions
that are referred as suspected
cancer.
Proportion of all DNAsreturned to 100.0% (fixed) Assumed as 100% as patients have | Assumption

the waiting listin TD

already been triaged using images
as needing FTFappointment.

Proportion of TD referrals that
require re-imaging to enable triage
inyear 1

8.8% (4.5 to 13.1)

Images rated as poor/insufficient/
low/ bad

Chapter 4 (n=19 studies) 1. 7. 8.
254, 255, 276, 278, 283, 298, 304, 315, 317, 318, 321,

328, 331, 348, 356, 370)

Proportion of TD referrals that
require re-imaging to enable triage
in year 2

4.4% (0.110 8.7)

Half of year 1 rate

Chapter 4 (n=19 studies) 1. 7. 8.
254, 255, 276, 278, 283, 298, 304, 315, 317, 318, 321,

328, 331, 348, 356, 370)

Proportion of all referrals triaged and
returned to GP care from TD without
a need for a FTFappointment.

50.0% (26.0 to 74.0)

Based on meta-analysis of studies
involving SAF TDin mixed
dermatology populations

Chapter 4 (n=16 studies) .. 27. 264,
290, 318, 319, 322-326, 330, 340, 342, 356, 371)

Targeted searches for BIA (n=2
studies). 13 414)

Durations
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Parameter

Mean (95% CI)

Information

Health Information and Quality Authority

Source

Time spent triaging a dermatology
referral letter.

1.5 minutes (fixed)

The length of time it takes a
consultant dermatologist to read the
details of a Healthlink or written
referral and triage it to an
appropriate appointment timescale.

Expert opinion

Additional time spent triaging
referral images with TD.

3.5 minutes
(2.810 4.2)

British Association of Dermatologists
Job Planning for Dermatologists
(5-10 minutes per TD referral
including triage, evaluation and
management)

*Interpretation: The extra time it

will take to triage referrals based on
viewing images of a skin complaint
alongside written referral details in
the TD system

British Association of
Dermatologists guidelines“?”

Additional time spentin TD
corresponding with GP for patients
not requiring FTFappointment.

5.0 minutes
(4.0t0 6.0)

British Association of Dermatologists
Job Planning for Dermatologists
(5-10 minutes per TD referral
including triage, evaluation and
management)

*Interpretation: The extra time that
a teledermatologist may spend
corresponding with a GP when a
patient does not need to be seen
FTFby a dermatologist.

British Association of
Dermatologists guidelines*?”

Time spent on new patient FTF
appointment.

10.0 minutes
(8.0to 12.0)

*Interpretation: The length of time
spent seeing a newly referred
patient in a FTF appointment plus
additional time for clinic
correspondence.

Expert opinion
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Source

Parameter Mean (95% CI) Information

Total time spent evaluating a return | 10.0 minutes
appointment. (8.0t0 12.0)
Key: DNAT did-not-attend; FTF i face-to-face; RRi risk ratio; SAF 1 store and forward; TD i teledermatology; WTE i whole time equivalent.

* This figure is consistent with approximately 150,000 attendances being managed by 63.6 consultants typically providing three clini cs a week of three hours
duration.

Expert opinion”
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6.2.14 Model outputs

For the BIA, estimated incremental costs associated with, and cost offsets as a result
of implementing TD to support the management of primary care referrals were
reported. For the resource implications analysis, estimated incremental differences in
the number of patients dealt with and removed from the waiting list, number of FTF
appointments delivered, annual and cumulative impact on waiting list numbers and
impact on DNAs for FTF appointments were reported.

6.2.15 Assessment and quantification of uncertainty

Probabilistic and deterministic sensitivity analyses were conducted to test the
robustness of the BIA and resource implications outputs.

6.2.16 Sensitivity analyses

6.2.16.1 One-way sensitivity analysis

One-way sensitivity analysis (OWSA) was conducted by fixing key parameters in turn
at upper and lower bounds, while all other parameters were held at the mean. The
results are presented on a tornado plot to provide visual representation of the
sensitivity of the model output, cumulative waiting list effects, to the uncertainty
associated with individual parameters. Details of parameter variations used in both
one-way and worst-case sensitivity analyses are provided inTable 6.3.

Table 6.3 Parameter values for sensitivity analyses

Parameter In formation/
Source

Cost of a laptop 0 600 0585.00 | (1715.00 - +/ - 10%

Cost of a camera 1684.00 U 87.20 | 1820.80 - +/- 20%

Cost of traininge- |[043, 05034, 4051, 67 - +/ - 20%

module

Number of GPs 3,262 3,187 4,456 - Upper and lower

limits T self reported
as GPs in Medical
workforce
Intelligence Report
and GPs with PCRS

agreements.
Absolute number 68 63 73 - +/ - five WTE
of consultant
dermatologists
Expected annual 1.7% 1.5% 1.9% - Upper and lower
increase in limits as per CSO
referrals scenarios for
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OWSA

Lower

Upper

Worst -
case

In formation/
Source

bound

bound

predicted population

appointment.

change“?®
Risk ratio of DNAs | RR 0.46 RR 0.23 | RR 0.63 RR 1 Chapter 4 and
at FTF targeted review @33
appointment after 264,341, 411)
SAFTD triage.
Proportion of TD 8.8% 0.0% 36% - Chapter 4 (n=19
referrals that studies)®t 71, 80254,
require re-imaging 255, 276, 278, 283, 298, 304,
to enable triage in 315, 317, 318, 321, 328, 331,
year 1 348, 356, 370)
Proportion of all 50% 26% 74% 26% Chapter 4 (n=16
referrals triaged studies). (26 27. 264, 2%,
and returned to GP 318, 319, 322-326, 330, 340,
care from TD 342, 356, 371)
without a need for Targeted searches
aFTF for BIA (n=2
appointment. studies).®!3 414)
Additional time 3.5 2.8 4.2 4.2 OWSA +/- 20%
spent triaging a minutes minutes | minutes minutes
referral images
with TD.
Additional time 5 minutes | 4 6 minutes | 6 OWSA +/- 20%
spentin TD minutes minutes
corresponding with
GP for patients not
requiring FTF
appointment.
Time spent on new | 10 minutes | 8 12 minutes | 12 British Association
patient FTF minutes minutes | of Dermatologists

guidelines.#?"
Expert opinion.

Key: CSAI Central Statistics Office; DNAT did not attends; FTFi face-to-face; GP1 general
practitioner; OWSAT one-way sensitivity analysis; PCRSI primary care reimbursement service; RRT

risk ratio; SAFi store and forward; WTET whole-time equivalent; TD - teledermatology.

6.2.16.2

Worst -case sensitivity analysis

A number of key parameters were simultaneously varied to simulate a worst-case
situation. Specified parameters were fixed at the worst -case figure to test the impact
of unrealised efficiencies within the TD pathway ( Table 6.3).

6.2.16.3

Probabilistic

sensitivity analysis

The results of the analyses are subject to parameter uncertainty. A probabilistic
sensitivity analysis (PSA) was conducted to take into account the concurrent
uncertainty in multiple parameters. Key model parameters were defined by a
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statistical distribution to represent uncertainty in the mean parameter value. For

each parameter, an appropriate statistical distribution was selected (for example, a
beta distribution for a probability). Using a Monte Carlo simulation with 10,000
iterations, parameter values were drawn at random from their specified distributions
and budget impact and resource implications were recalculated. These are presented
in the results sections below. Depending on the combination of parameter values
used in a simulation, it is possible that supply exceeds demand; that is, the available
dermatology workforce is able to see all new referrals and clear the waiting list. In
those simulations, requirements for additional dermatologists were adjusted to
prevent capacity from exceeding cumulative new referrals and waiting list demand.

6.1.1 Scenario analyses

In developing the BIA and resource implications model, a number of important
assumptions were made regarding parameter uncertainty. Scenario analyses were
conducted to assess these uncertainties, whereby model assumptions and base case
parameter values were systematically varied. The following scenarios were

modelled:

A Scenario 1:this scenario considered the impact of the proportion of patients
returned to their GP without a FTF appointment on resource implications. The
base case mean value of 50% was varied to its lower bound, and a th reshold
analysis was conducted to ascertain the proportion below which there is no
benefit relative to the current care pathway.

A Scenario 2:in the base case analyses, it was assumed that the rate of DNAs
at FTF appointments after TD was less than half the current DNA rate. A
scenario analyses where no efficiencies were realised in DNAs was conducted
where both pathways utilised the estimated national DNA rate of 12.4%.

A Scenario 3 the base case analysis assumed that images from a digital camera
were sufficient for referral triage purposes. A dermatoscope may provide
additional diagnostic value which may facilitate the ability to direct patients
back to their GP without a FTF appointment. The cost of a dermatoscopic lens
attachment suitable for a digitalcamer a (01, 759) was added fc
practice (n=1,451). The cost of replacing lens es for staff turnover was
included, but estimated on a per practice basis. The cost of an additional e-
module for dermoscopy training was also included.

A Scenario 4:1n all base case analyses, the cost of equipment to take images is
based on an assumption that each GP contracted to the HSE would require a
camera. It is possible that savings could be made by the sharing of
equipment in practices with more than one GP. A scenario analysis was
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conducted where the cost of cameras was based on one camera for a practice
with two or fewer GPs (n=1,002 practices), and two cameras per practice

with more than two GPs (n=449). 219 This would equate to the supply of
cameras to 1,901 GP practices versus 3,262 cameras to GPs in the base case
analysis).

6.2.17 Quality assurance

Internal validation of the model was conductedinaccor dance with HI QAds i
Quiality Assurance Framework. All model inputs, calculations and model outputs were
reviewed by two other health services researchers and a statistician.

6.3 Results

In the following sections, the resource implications of implementin g teledermatology
is presented first, followed by the budget impact analysis.

6.3.1 Consultant capacity

In order to understand the implications of implementing a TD pathway, the impact

of consultant capacity must be considered. Table 6.4 details the breakdown of
attendances i new, return, and DNA, that on average a WTE dermatology
consultant may see per annum, assuming that the available consultant capacity
would increase by five WTE annually. For the same time commitment, a consultant
dermatologist could manage an additional 211 new patients per annum within a TD
pathway, whilst maintaining a similar number of follow -up appointments. This
represents what might be considered as steady state figures; the first two years of
implementation are expected to be associated with a learning curve which will result
in some re-imaging.
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Table 6.4 Estimated annual capacity for OPD attendances per WTE
Consultant Dermatologist

Pathway Current Telederm atology Information
Pathway Pathway *

New referrals | - 597 A Based on meta-analysis result
triaged by TD of 50% in mixed dermatology
and returned populations (see section

to GP care 6.2.11).

New FTF 919 533 A Estimated DNA rae of
appointments 12.38%.

Return 1,838 1,719 A Estimated DNA rate of
appointments 12.38%.

A Current pathway based on
new:return ratio of 1:2.

A Teledermatology pathway
based on increased ratio of

1:3.
DNA 341 243 A Assumethat approx. 50% of
appointments 3 i current DNAs are returned to
A 228return | A 213 return A In TD, 100% of DNAs are

returned to waiting list.

Total 2,415 2,605 A Excluding DNAs
attendances
completed
Total capacity | 2,756 2,848 A Including DNASs.

Key: DNAT did not attend; FTFi face-to-face; GP1 general practitioner; OPD i outpatient
department; TD i teledermatology; WTE i whole-time equivalent.

Footnote: Figures rounded to nearest whole number; * average figures presented for year 3-10
assuming an increase of five WTE consultant capaciy each year.

Source data: Business Intelligence Unit (BIU) Acute i OPD monthly returns 2020-2025,
supplemented with reported BIU figures for 2015 -2019 on OPD new referrals, new attendances and
return attendances. 225

6.3.2 Base-case analysis

The current demand-capacity gap for dermatology new appointments is large. The
base-case analysis considers theimplications of implementing TD, taking into
account uncertainty in parameter values, assuming that the dermatology consultant
workforce would increase by five WTE posts each year. Additional capacity scenario
analyses are detailed in section 6.3.3. The incremental resource implications of
implementing TD across the three capacity scenarios modelled are shown in Figure
6.8, Figure 6.9, Figure 6.10, and Figure 6.11.
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6.3.2.1 Resource implications

Assuming that the capacity of the system increases incrementally by an additional
five WTE dermatology consultants each year, it is estimated that significant
efficiency gains could be realised across appointments and the waiting list compared
with the curr ent pathway. As of June 2025, there were 66,887 people on the
dermatology waiting list. Under the current pathway, the waiting list will have
increased to 397,449 people after 10 years (Table 6.5). In contrast, with a TD
pathway, the waiting list would include 176,835 people at year 10. The waiting list
will increase steadily over time under the current pathway, whereas in a TD pathway
it will peak at year 10.

Initially, the additional time required to triage in the TD pathway woul d resultin a
reduction in the capacity for FTF appointments. However, over the 10 years
modelled, significantly more people would be managed in a TD pathway than in the
current pathway given increased resolution of cases by providing advice to the GP. It
is estimated that TD would result in 285,360 fewer new patient FTF appointments
over 10 years relative to current care. In the first year of a TD pathway, it was
estimated there would be a demand-capacity gap of 19,749 referrals triaged to FTF
but not give n an appointment compared with 40,361 referrals in the current
pathway. Given the demand-capacity gap and the assumption that dermatology
capacity would increase by five WTE annually, waiting lists would initially continue to
grow as the combined requirement for TD consultations and FTF appointments
would continue to exceed available capacity. However within nine years of
implementing TD, capacity within the TD pathway would exceed demand and would
impact upon the waiting list backlog, see Figure 6.8. Given the ability of TD to
potentially exceed demand, an adjusted workforce requirement of six fewer
consultants would occur. There is some uncertainty around this figure though with
TD workforce requirements ranging between no differe nce and 25 fewer consultants
required over 10 years.

Over 10 years, it is estimated that there would be 76,452 fewer new patient DNAs
within a TD pathway compared with the current pathway. This impact could speed
up appointment times for those on the waiti ng list.

Page 337 of 443



Draft Health Technology Assessment of teledermatology to support the management of primary care
referrals

Health Information and Quality Authority

Table 6.5 Total and incremental resource implications over 10-year
horizon if capacity were to increase by five WTE annually
Current pathway Teledermatology Incremental impact
pathway
n (95% Cl) n (95% ClI)
n (95% CI)
New patients dealt 733,391 (713,052 to 1,005,932 272,542
with * 753,569) (856,303 to 1,155,624) (122,389 to 420,604)
New FTF 733,391 (713,052 to 448,031 -285,360
appointments 753,569) (385,904 to 503,883) (-344,992 to -230,656)
completed
Follow -up 1,467,418 (1,172,637 | 1,348,373 (1,030,874 to  -119,045 (-257,104 to
appointments to 1,769,585) 1,674,624) 2,227)
completed
DNA appointments 103,856 27,404 -76,452
(81,340 to 128,839) (15,890 to 41,533) (-98,116 to -57,370)
Waiting listaty ear 397,449 176,835 -220,614
ten (371,320 t0 423,802) | (27,244 to 327,095) (-367,381 to -70,873)
Workforce 50 (50 to 50) * 44 (25 to 50) -6 (-25t0 0)

requirement

Footnote s: *Combined TD patients diverted back to GP without FTF and FTF appointments as
appropriate; #*Workforce requirements are fixed in the model if capacity does not exceed demand in
simulations.

6.3.2.2 Sensitivity analyses resource implications
6.3.2.2.1 One-way sensitivity analysis (OWSA)

Figure 6.3 illustrates the impact of varying key parameters in OWSA on the size of
the waiting list when five additional WTE consultant posts are added annually. The
four parameters that were most influential on the magnitude of the impact on the
waiting list were the number of patients diverte d back to GP care without need for a
FTF appointment; the time spent on FTF appointments; the time spent reviewing
images for triage; and the time spent corresponding with the GP when FTF
appointment is required. However, TD remained more efficient than st andard care at
reducing the waiting list in most cases. 11,919 fewer people were removed from the
waiting list by TD relative to current care when 26% of patients were diverted back

to the GP, and 452,121 more were removed when 74% were diverted back. The
proportion of patients diverted back to the GP is discussed in greater detail in
Scenario 1 (see Section6.3.2.2.3). The remaining parameters had a limited influence
over uncertainty in the estimated impact of TD on waiting lis t numbers. Setting the
time spent seeing patients FTF at its extreme values (namely +/ -20%) resulted in
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between 181,243 and 250,561 additional people removed from the waiting list with
TD relative to current care, while similar variation in the additional time spent
reviewing images for triage would result in between 203,449 and 242,352 additional
people removed with TD. Varying the additional time spent corresponding with a GP
for patients for whom FTF is not needed would impact on the waiting list by betw een
209,271 and 236,586 additional people removed with TD. Setting other parameters
at their extreme values resulted in a smaller variation (<1 0,500) in the number of
people removed from the waiting list with TD relative to standard care.

Figure 6.3 Tornado plot of one -way sensitivity analysis of waiting lists
implications with annual capacity increase of five WTE

-500000 -400000 -300000 -200000 -100000 0

Patients diverted back to GP care without FTF
Time spent on a face-to-face appointment

Time spent triaging using images

Time corresponding with GP when FTF is not
required

Age related increase in referrals I

Risk of DNA after teledermatology |

Patients requiring re-imaging inyear 1

Key: DNAT did-not-attend; FTF T face-to-face; GP1 general practitioner; WTE i whole-time
equivalent.

6.3.2.2.2 Worst-case sensitivity analysis

A worst-case sensitivity analysis was conducted where the parameters to which the
waiting list was found to most sensitive to, as indicated by the OWSA, were
simultaneously varied to their worst -case value (Table 6.3). In this analysis, it was
estimated that the TD pathway would no longer deliver efficiencies in reducing the
waiting list over 10 years with 24,393 fewer people removed off the waiting list.
However this is in the context of a cumu lative waiting list for TD that would reach
421,987 people after 10 years compared with 397,594 in the current pathway . If the
worst-case scenario analysis is limited to setting just the TD duration parameters
(such as the time to review an image and the t ime to correspond with a GP where
not seeing a patient face-to-face) to their worst -case values, and varying these
simultaneously, the TD pathway would continue to have a greater impact on
reducing waiting lists than current care, but of a slightly lesser magnitude than
previously detailed, with an additional 189,735 people removed from the waiting list
over the 10-year horizon.
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6.3.2.2.3 Resourceimplications scenario analysis

Scenario 1:if the proportion of patients returned to their GP without a FTF
appointment was set to its lower bound of 26%, TD would no longer provide
additional benefit and the waiting list would be greater by almost 12,000 patients . A
threshold analysis highlighted that, at below 27.3% of patients returned to their GP
without a FTF appointment, TD delivers no benefit above the current care pathway.
Details of the resource implications of both situations are provided in Table 6.6
below.

Table 6.6 Resource implications of dif ~ fering proportions of patients
returned to their GP without FTF in TD relative to the current

pathway
Proportion of Number of FTF Total new Waiting list at DNAs
patients returned appointments patients dealt year ten
to their GP completed with
26% -250,223 39,912 11,919 -74,205
27.3% -252,005 52,636 -805 -74,314
50% -283,192 274,759 -222,929 -76,215

Scenario 2:if it is assumed that TD would not bring about any efficiency in new
patient DNAs and would attract the same DNA rate as current dermatology FTF
appointments, the direction of effect would remain the same, with an incremental
reduction in waiting list of 211,139 people with TD to leave a cumulative waiting list
of 186,455 after 10 years.

6.3.2.3 Total budget impact

Table 6.7 presents the total 10-year budget impact for the current and TD pathways
(and disaggregated by care setting), and also the incremental budget impact of TD
relative to current care.
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Table 6.7 Total budget impact of  base case analysis over 10-year budget

horizon
Current Teledermatology Incremental 10-year
pathway pathway budget impact
(80mt o @Bmn (80mt o Bm)l
Secondary and U1 23t U 1223m -0 71m
tertiary care (83.0mt o u6m9 (-046.3m t 00.3i)
Total U1 23t U 1230m ( 92.5m to 02.7m
G 1 40mn) (-403.8mt o Gl

Key: m 1 million. Footnote: Staff numbers and associated salaries in the current pathway are fixed.

The ability to meet demand would be impacted by a number of organisational

considerations such as workforce availability and the capacity of the system to scale

up to demand. Assuming that the capacity of the system is increased incrementally

by an additional five WTE dermatology consultants each year, the five-year and 10-

year i ncrement al budget 5B88B@fRantd2,683,5F5 esti mat ed
respectively. This comprised i578ament al pri

reduced spending in secondary and or tertiary care of 0 7 , 0 6 Dvel1D Pears. The

reduced spend in secondary and or tertiary care is driven by a reduced workforce

requirement of six consultants arising out of reduced staffing requirements in later

years where capacity could exceed demand without adjustments. However, there is

substantial uncertainty around this figure such that the secondary and or tertiary

care spend could be reduced by up to.u46.3 n
Figure 6.4 illustrates the components of the incremental total costs ( such as

incremental primary care costs plus incremental secondary and or tertiary care

costs) for years 1 to 10. Incremental primary care costs were estimated at

02,274,267 in year onsefour,gavahand20. Thid8rises71 i n ye
from costs associated with the periodic replacement of camera equipment associated

with the initial implementation. Smaller costs are noted in primary care in the interim

years related to buying cameras for new GP staff. Similarly, incremental secondary

equipment costs were greater in years one, four, seven and 10 when costs were

associated with replacing laptops for a larger proportion of consultants. Outside of

these years, costs were associated with buying and or replacing laptops for

additional consultants in that year. The annual costs for the base -case analysis are

illustrated in Figure 6.4.
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