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the Department of Health. The Department and the Minister for Health make policy decisions on
vaccines which are implemented by the HSE.
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1.

RECOMMENDATIONS

These recommendations may be updated when more information becomes available.

Priority should be given to increasing the uptake of polio containing vaccines in the primary
childhood and the school immunisation programmes aiming for vaccination uptake rates of 95%
in each.

All those who are unvaccinated or incompletely vaccinated are strongly encouraged to receive
their polio containing vaccines and to be up to date with all other recommended vaccines.

A single, unique, integrated vaccination database is urgently required with timely recording and
reporting of all vaccinations. This would assist identification of cohorts and areas with low
vaccine uptake to enable targeted interventions.

There should be a focus on ease of access and removal of barriers to vaccination, in particular
for those with sub-optimal polio vaccine uptake including those from countries with low polio
vaccine uptake and those seeking international protection.

A media information campaign on polio and polio vaccination should be initiated, informing the
population of the need to be up to date with their vaccinations.

Those who will be spending more than four weeks in countries or areas with the potential risk
of international spread of polio, are recommended to receive an additional dose of poliovirus

vaccine between four weeks and 12 months prior to international travel.

Healthcare professionals should be reminded of, and comply with, the existing acute flaccid
paralysis surveillance system.

A wastewater surveillance programme for polio should be considered.
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GLOSSARY

AFP acute flaccid paralysis

cVDPV circulating vaccine-derived poliovirus
cVDPV1 circulating vaccine-derived poliovirus type 1
cVDPV2 circulating vaccine-derived poliovirus type 2
cVDPV3 circulating vaccine-derived poliovirus type 3
IPV inactivated polio vaccine

OPV  oral polio vaccine

VAPP vaccine associated paralytic polio (polio developing in a OPV recipient or their immediate
contact caused by the OPV virus)

VDPP vaccine-derived paralytic polio (polio caused by VDPV)

VDPV vaccine-derived poliovirus (virus arising from OPV strains following prolonged
transmission from person to person allowing for the accumulation of mutations that can
restore virulence)

WPV  wild poliovirus
WPV1 wild poliovirus type 1
WPV2 wild poliovirus type 2

WPV3 wild poliovirus type 3
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EXECUTIVE SUMMARY

Poliomyelitis (polio) is a highly infectious vaccine preventable iliness. The majority of those
who contract the virus have no symptoms or minor symptoms, however in a minority, flaccid
paralysis can occur.

Worldwide, wild type poliovirus (WPV) has almost been eradicated due to vaccination with
just a few remaining pockets of transmission in Pakistan and Afghanistan and some imported
cases in Mozambique and Malawi.

The recent upsurge in detection of circulating vaccine-derived polio virus (cVDPV) in areas
that had been polio free and reports of two cases of paralytic polio caused by cVDPV is a
significant concern and highlights the threat of polio to populations with suboptimal
vaccination coverage.

An increase in case numbers can be expected if cVDPV strains continue to circulate in
populations with low vaccine coverage.

In September 2021, three Member States of the European region of the World Health
Organization (WHO), Ukraine, Poland, Romania were considered to be at high risk for a
sustained polio outbreak if wild type polio is introduced and for the emergence of cVDPV; 22
were considered to be at intermediate risk, 21 at low risk, and 7 were not assessed. Ireland
was deemed at low risk but suboptimal vaccine coverage was noted.

However in continuation of the recent resurgence, between 16 August 2022 and 23
September 2022, a total of 115 cases of polio have been reported; eight WPV1 from Pakistan,
Afghanistan and Mozambique, eight cVDPV1 and 99 cVDPV2.

There are two types of polio vaccine available which are safe and effective. The inactivated
(non-live) polio vaccine (IPV) which is given by injection and the live polio vaccine given orally
(OPV).

IPV offers excellent protection against disease from all strains of wild type and vaccine-
derived poliovirus. As a non-live vaccine, there is no replication in the gut and therefore no
risk of transmission of vaccine-derived polio from IPV vaccine.

OPV contains attenuated live viruses that replicate in the gut and are shed in stool. This
provides mucosal immunity to the vaccinee. Stool shedding can result in person to person
transmission of vaccine strains and spread immunity within a community.

In rare circumstances if there is ongoing community circulation, the attenuated virus can
acquire mutations that result in reversion to neurovirulence i.e., vaccine-derived poliovirus
(VDPV), and cause paralytic disease. VDPV is genetically distinct from wild type poliovirus but
the clinical outcomes are similar. Communities that use OPV and have low vaccination
coverage are at highest risk for the emergence of VDPV.

The protection afforded by polio vaccination is durable. In Italy, where the polio vaccination
schedule is similar to Ireland, protective antibodies were present when students tested at an
average of 19 years following vaccination, irrespective of whether IPV or OPV had been
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received. In the US, polio antibody seroprevalence in adults aged 40-49 years, was high even
after 30 years since vaccination.

e In Ireland IPV replaced OPV in 2001. IPV containing vaccines are recommended for infants
aged 2, 4, and 6 months (6 in 1 vaccine) and at school entry (4 in 1 vaccine). In the first quarter
of 2022, the 24-month vaccine uptake rate for the third polio vaccine was 92.5% and in 2020-
2021 for the 4 in 1 at school entry, was 86%. Ireland falls short of the 95% uptake
recommended for security from polio.

e As recommended by WHO, key responses to this threat include high polio vaccine uptake,
consideration of booster doses for those who may be at higher risk, and intensification of
surveillance for polio and for cVDPV strains. Target vaccine uptake of 95% is recommended.

e Convenience of access to polio vaccination is critical.

e Complacency with regard to the threat of polio must be overcome through the dissemination
of reliable trusted information.

e There is reason for confidence that if high polio vaccine uptake can be achieved and
maintained in Ireland, the threat posed here will be averted.

2. INTRODUCTION

Poliomyelitis (polio) is a highly infectious vaccine preventable acute illness that can result from
invasion of the gastrointestinal tract by one of three wild types of poliovirus (WPV1, WPV2 or
WPV3). The virus enters through the mouth and multiplies in the oropharynx and gastrointestinal
tract. The virus is usually present in nasopharyngeal secretions for 1-2 weeks and can be shed in
stools for several weeks after infection, even in those with minor symptoms or no illness. On
average one case of polio can be expected to infect 4-6 non-immune contacts. Over two-thirds of
polio infections in children are asymptomatic and a quarter consist of a minor nonspecific illness
with complete recovery in less than a week. Nonparalytic aseptic meningitis occurs in 1-5% of
polio infections in children. Typically, symptoms last 2-10 days and are followed by complete
recovery. Less than 1% of all polio infections in children result in paralysis.

The risk of severe disease and death following primary infection with poliovirus increases with
increasing age. Prior to the development of polio vaccines, widespread viral dissemination among
those not protected resulted in large epidemics, including in Ireland in 1955. In 1988, the World
Health Assembly adopted a resolution for the worldwide eradication of polio using the two
available polio vaccines; inactivated polio vaccine (IPV) and oral polio vaccine (OPV). In 2017, the
99.9% reduction in wild type polio globally was attributed to OPV.

However, civil unrest, war and increase in anti-vaccine sentiment has disrupted the efforts to
eradicate polio and resulted in persistence of populations with low immunity, facilitating
continued virus transmission by faecal shedding.
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Continued person to person transmission of the attenuated vaccine viruses in populations with
low vaccine coverage can result in the gradual accumulation of mutations in the virus and
reversion to neurovirulence. These strains, genetically distinct from wild type polio, are referred
to as vaccine-derived polioviruses (VDPV) and can produce disease clinically indistinguishable
from polio.

WPV1 was the main cause of epidemic disease prior to introduction of vaccines. It is now largely
confined to areas of Afghanistan and Pakistan. WPV2 and WPV3 have been eradicated. Recent
detection of circulating VDPV (cVDPV) in many areas of the world and the report of paralytic polio
related to cVDPV2 in an unvaccinated male in New York and to cVDPV3 in an unvaccinated child
in Israel highlights the need for concern, even in settings where poliovirus transmission has been
previously interrupted and polio eliminated.

As noted by Sutter and colleagues in 2018:

“Circulating VDPVs (cVDPV) pose the same public health threat as wild polioviruses because they
have recovered the biological properties of wild polioviruses, have the potential to circulate for
years in settings where poliovirus vaccine coverage to prevent the particular type is low, and

”»1

require the same control measures”.

3. EPIDEMIOLOGY

The Global Polio Eradication Initiative had almost achieved its aim of polio eradication with very
small numbers of WPV1 occurring in Pakistan and Afghanistan. In 2021, only six cases were
reported.? The eradication goal is now challenged by spread of cVDPV2 with more than 400 cases
reported from 22 countries in 2021. (Figure 1)

Between 16 August 2022 and 23 September 2022, 115 new cases of polio caused by WPV1 or
cVDPVs have been reported; five WP1 From Pakistan, one from Afghanistan and two from
Mozambique. Eight new polio cases by CVDP1 and 99 cases caused by cVDPV2 were also
reported.?
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Figure 1: Global WPV1 and cVDPV cases 28 September 2021-27 September 2022. Source: WHO.*
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In 2021/22, cVDPV2 accounted for more than 90% of cVDPV cases globally with reports of its
detection in the Ukraine in October 2021, Israel in March 2022, London in June 2022 and New
York in July 2022.

Many African and Asian countries are at risk of reintroduction of WPV1 infection and/or spread
of cVDPV2 from endemic areas because of low population immunity due to low vaccine coverage.®

cVDPV detection in the UK

In June 2022, the U.K. Health Security Agency announced that poliovirus had been detected in
several sewage samples collected in the Beckton sewage treatment works between February-June
2022. The plant covers large catchment area in North East and North Central London with a
population of four million. Several boroughs were affected indicating widespread community
transmission. ldentification of the virus as c¢VDPV2 was confirmed based on the number of
mutations present and indicates continued virus circulation over a prolonged period of time.® In
London, primary vaccination coverage is well below the national average.” This shows the real
potential for polio re-emergence in settings that had previously interrupted polio if there is
suboptimal vaccine uptake.

cVDPV acute flaccid paralysis cases 2022

In July 2022, in New York, cVDPV2 was reported as the cause of paralysis in an unvaccinated
immunocompetent adult male. Vaccine coverage in the local area was 60.3% with rates as low as
37.3% in specific zip-code areas. As of September 9, 2022, CDC sequencing analysis confirmed
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poliovirus in 57 samples; 50/57 (4 counties) genetically linked the wastewater samples to the virus
of the index paralytic case, indicating community transmission.®

In March 2022, in Israel, VDPV3 caused paralysis in an unvaccinated child aged 3 years 9 months.
This virus was genetically linked to cVDPV3 strains detected from September 2021 to January 2022
in Jerusalem and Bethlehem.®

An increase in case numbers can be expected if cVDPV strains continue to circulate in populations
with low vaccine coverage.

European countries at risk for cVDPV circulation

In September 2021, three countries in the WHO European region (Ukraine, Poland, Romania) were
considered to be at high risk for a sustained polio outbreak if WPV was introduced or the
emergence of cVDPV related to suboptimal vaccine uptake; 22 member states were considered
to be atintermediate risk, 21 at low risk, and 7 were not assessed. Ireland was deemed at low risk
but suboptimal vaccine coverage was noted. Of note, in 2021 the UK was deemed to be at low
risk for cVDPV circulation and Israel had not been assessed.®

Polio surveillance

A global active surveillance system for acute flaccid paralysis (AFP) has been in operation since
1998. The last case of AFP due to polio in Ireland was reported in 1984. Complacency with regard
to the threat of polio and the need for continuing active surveillance needs to be addressed. It is
important to strengthen awareness of the existing AFP surveillance system and to ensure that any
cases are rapidly detected, reported, and appropriately investigated.

There is no wastewater surveillance for poliovirus in Ireland. The value of wastewater surveillance
in predicting emerging disease threats has been evidenced during COVID-19.1

4. POLIO VACCINES

Inactivated polio vaccine (IPV) is a trivalent vaccine which protects against all three wild types of
paralytic polio. As it is a non-live virus there is no risk of replication or reversion to virulence i.e.,
no risk of causing vaccine-derived poliovirus (VDPV). It must be given by injection and while very
effective in preventing the serious consequences of polio, it does not always stop gastrointestinal
infection and is proven ineffective in stopping transmission.

Live oral polio vaccine (OPV) initially contained all three types of poliovirus in an attenuated
(weakened) form. In 2015, this was changed to a bivalent vaccine (WPV1 and WPV3). OPV is a
very safe, easily administered vaccine that has contributed very significantly to the global near
eradication of polio. The attenuated virus replicates in the gut and is shed in stool. Up to 90% of
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OPV vaccinated infants excrete poliovirus for some weeks following vaccination. Transmission of
the excreted virus to non-immune household contacts is common and can also induce protection.
Excretion can be prolonged in those who are immunocompromised although rarely in healthy

children.1?13

Rarely, vaccine associated paralytic polio (VAPP) may develop in an OPV recipient or their
immediate contacts. Vaccine associated paralytic polio (VAPP) is a rare event occurring in one in
four million vaccinees or their contacts in countries using trivalent OPV. Since the removal of OPV2
and addition of IPV, the estimated VAPP incidence has fallen below one in 2 per million.** While
very rare, the risk is highest following the first dose of OPV, in those with immunocompromise,
and in non-immune contacts of vaccinees.'® Vaccine associated paralytic polio (VAPP) is a rare
event occurring in one in four million vaccinees or their contacts in countries using trivalent OPV.
Since the removal of OPV2 and addition of IPV, the estimated VAPP incidence has fallen below
onein 2 per million.’®” While very rare, the risk is highest following the first dose of OPV, in those
with immunocompromise, and in non-immune contacts of vaccinees.?’

If, following OPV vaccination, person to person transmission of the vaccine strain continues over
long periods of time, mutations may gradually accumulate resulting in a genetically distinct viruses
i.e., vaccine-derived polio viruses (VDPVs). This process can result in reversion to neurovirulence
and cause disease that is clinically indistinguishable from wild type polio i.e., vaccine-derived
paralytic polio (VDPP). VDPV have the capacity for sustained circulation. They may be also
associated with increased transmission capacity. The risk is highest where vaccine uptake is low
and transmission to unprotected individuals occurs. It is important to note that those who are
protected from paralysis by vaccination or past infection can still become infected and contribute
to transmission, with a risk of paralysis in the unvaccinated.

Vaccine effectiveness and duration of immunity

Both IPV and OPV are highly immunogenic and effective at preventing paralytic polio from both
wild type and vaccine-derived poliovirus.'® Detection of neutralising antibodies is accepted as a
correlate of protection. Both IPV and OPV are highly immunogenic and effective at preventing
paralytic polio from both wild type and vaccine-derived poliovirus.'> Detection of neutralising
antibodies is accepted as a correlate of protection.

Immune response to IPV depends on the amount of antigen, number of doses, interval between
doses, age at first dose and level of maternal antibodies present at time of vaccination.
Neutralising antibody titres above a 1:8 threshold or a four-fold rise in neutralising antibodies
following vaccination is protective.'® Immune response to IPV depends on the amount of antigen,
number of doses, interval between doses, age at first dose and level of maternal antibodies
present at time of vaccination. Neutralising antibody titres above a 1:8 threshold or a four-fold
rise in neutralising antibodies following vaccination is protective.®
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The enhanced potency IPV formulations, currently in use globally result in seroconversion rates
of 95-100% following three doses at 2, 4 and 6 months of age. Schedules at 2, 3, and 4 months
also give good seroconversion rates.! ¥ After two or three doses in the first six months of life
antibody levels fall, although they generally remain above the protective level. Studies have
shown persistence of antibodies following a three dose schedule in infancy for at least 4-5 years
at which stage a fourth dose is given.!'7° After two or three doses in the first six months of life
antibody levels fall, although they generally remain above the protective level. Studies have
shown persistence of antibodies following a three dose schedule in infancy for at least 4-5 years
at which stage a fourth dose is given.?

It is not known how long IPV protection lasts, but likely for many years after a complete series of
IPV. A US national seroprevalence study of those aged 6 to 49 years, some 30 years following the
last indigenous case of polio, showed high seroprevalence of polio OPV vaccination induced
mucosal and humoral immunity of 94%, 97% and 83% for types 1, 2, and 3 respectively. In those
aged 6-11 years seroprevalence was 97%, 98% and 94%, for types 1, 2, and 3 respectively.?’ As
OPV was discontinued in the US in 2000, children under 10 years of age would have received IPV,
thus seroprevalence rates in this cohort are largely due to IPV vaccination. (Figure 2)

Figure 2. Seroprevalence of poliovirus antibodies in the US, 2009-2010. Source: Wallace et al.?°
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Intestinal immunity is more short lived following IPV than OPV, enabling asymptomatic infection,
and thus can contribute to the continued circulation of VDPVs.

As evidenced by the global decline in incident paralytic polio, OPV is highly effective.
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As noted above in the US national study the seroprevalence of polio antibodies was very high in
those aged 12 years and older, most likely due to OPV.% In Italy with a primary vaccination
schedule similar to Ireland, poliovirus antibody seroprevalence was high in young adults tested

on average 19 years (range 9-31) following vaccination irrespective of whether IPV or OPV was
used. (Figure 3)2122

Figure 3. Prevalence (%) of neutralising antibodies by poliovirus (PV) type among study
participants in Italy. Source Larocca et al.??
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In this, as in the US seroprevalence study, some reduction in neutralising antibodies by age was
observed. (Figure 4)?

Figure 4. Type specific poliovirus antibody levels by age. Source: Larocca et al.??
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5. POLIO VACCINATION IN IRELAND

IPV was introduced to Ireland in 1957 so individuals born before 1958 may not have been
immunised. OPV replaced IPV in the early 1960s. In 2001, as wild type paralytic polio had been
effectively eliminated in Ireland the risk of VAPP was greater than that of wild polio thus IPV was
reintroduced into the primary immunisation schedule.

Four polio containing vaccines are recommended for infants at 2, 4, and 6 months of age, as part
of the 6 in 1 vaccine, and again at school entry as part of the 4 in 1 vaccine. (Table 1)

Table 1: Polio containing vaccines.

Recommended Age Components Schedule

High dose Diphtheria/Tetanus/Pertussis

Infanrix Hexa (6in1) 2 months-9 years DTaP/IPV/HiB/HepB 2, 4, 6 months

Tetravac (4in1) 2 months-13 years DTaP/IPV 4-5 years

IPV-Infanrix (4in1) 16 months—13 years  DTaP/IPV 4-5 years

Low dose Diphtheria/Lower dose Tetanus & Pertussis
Revaxis 4 years-adult Td/IPV

Used for travel,
patient specific use
Repevax 3 years-adult Tdap/IPV EU authorised but
IPV-Boostrix 3 years-adult Tdap/IPV not currently
marketed in Ireland

ap: low dose acellular pertussis, aP: high dose acellular pertussis, d: low dose diphtheria, D: high dose
diphtheria, HepB: hepatitis B, HiB: haemophilus influenzae type b, IPV: inactivated polio vaccine, T: tetanus.

Vaccine uptake at 24 months for DT3/aP3/Hib3/Polio3 was 92.5% in the first quarter of
2022 (range 86%-96%), with lowest uptake levels in Waterford, Carlow, Wicklow and Dublin
West.?> Between 2019/2020 and 2020/2021 DTaP/IPV uptake decreased in HSE vaccine
administered areas from 91.5% to 85.5%. Uptake in exclusively GP vaccine administered areas
(Donegal and Sligo/Leitrim) decreased from 88.5% to 86.3%.2*

For a variety of reasons including the COVID-19 pandemic disruption to services, the uptake of
the primary childhood and school polio containing vaccines is less than the recommended 95%
uptake. In addition, there is no recording of whether those receiving the polio containing booster
in school have previously received the three recommended polio containing vaccines.
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Ireland falls short of the 95% uptake recommended for the childhood schedules needed for

security from polio outbreaks in the event of poliovirus introduction.

6. INTERNATIONAL RESPONSE

UK August 20227

New York, US July
20228

Response

Ensure all eligible individuals are up to date with their polio vaccinations
to increase coverage of routine childhood vaccination programme
nationally.
An extra polio booster vaccine dose recommended for children aged 1-9
years living in London.
e Booster IPV vaccination to be given at least 4 weeks after most
recent polio vaccine
e For those who have had the preschool booster, extra dose only
given if more than 12 months since the booster.
Children under 10 years of age targeted due to ‘lower personal hygiene’
and potentially lower antibody levels. In the UK, Tdap/IPV is given in
pregnancy thus potentially interfering with infant polio vaccine
response by higher maternal antibody levels. Of note pregnant women
in Ireland do not routinely receive an IPV containing vaccine.
A sooner replacement of the 12/13 month Hib vaccine with a
DTaP/IPV/HiB/HepB (6inl) vaccine in the routine immunisation schedule
once the IPV campaign has ended, thus children would receive an extra
dose of polio containing vaccine before the two years of age.

State Disaster Emergency declared.

New York residents aged 2 months and over who are unvaccinated or
incompletely vaccinated should come forward for vaccination.

Those fully vaccinated should receive one booster dose if

e they will or might come in contact with person/s known or
suspected to be infected, or with a household member or close
contact of such a person

e they are a healthcare worker in areas where poliovirus has been
detected,
or who might handle samples or care for infected patients.

Individuals with occupational exposure to wastewater can consider
booster.
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All those unvaccinated or incompletely vaccinated should

WHO June 2022° receive/complete their vaccinations. All countries should aim for high
vaccination rates.

All long-term visitors (>4weeks) to countries with WPV1, cVDP1 or
cVDPV3 (Afghanistan, Malawi, Mozambique, Pakistan, Madagascar,
Israel) should receive IPV between 4 weeks and 12 months prior to
departure, or at least at the time of departure. (WHO suggests need for
vaccination certificates for exit from these countries).

Residents and long term visitors in countries with local transmission of
cVDPV2 should be encouraged to have a dose of IPV 4 weeks to 12
months prior to international travel.

Intensify surveillance.

APNFSPLPPERS The EU/ECDC has endorsed the WHO approach as outlined above.

7. DISCUSSION

Receiving four polio containing vaccines in infancy and early childhood confers durable protection
for at least 10 to 19 years. While there may be some gradual decline in antibody levels with age,
itis unlikely that protection will be rapidly compromised.

As vaccination uptake rates for the fourth dose of polio vaccine in Ireland are as low as 85%, up
to 15% of children may not be protected so there is a significant population who would not be
adequately protected in the event of poliovirus introduction to Ireland. Given the level of social
and commercial travel between Ireland, London, New York and globally, cVDPV in any jurisdiction
represents a serious risk.

The immediate necessity is to achieve a national vaccination uptake of 95% for the primary
childhood immunisation schedule and for the school programme. Significant efforts will be
required to increase uptake. There should be a focus on ease of access and removal of barriers to
vaccination (e.g., ensuring no parental costs), in particular for those with sub-optimal polio
vaccine uptake including those from countries with low polio vaccine uptake and those seeking
international protection. Similar measures will likely be required to ensure access to catch-up
vaccinations for older children and adults to ensure protection against polio and as well as other
vaccine preventable diseases.
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Paradoxically, the success of vaccination has permitted complacency regarding the need for polio
vaccination, as societal memories of paralytic polio fade.

Targeted information from trusted sources in multiple languages will be needed to explain the
real threat presented by the current situation and protection afforded by vaccination.

In the event that VDPV circulation is detected in Ireland, consideration will then be given to what
additional measures will be required. Future options include the addition of a 6in 1 vaccine in the
second year of life, the substitution of a polio containing vaccine for the adolescent Tdap and,
dependingon the urgency of the threat, the rollout of a targeted or mass polio booster vaccination
programme.

There are two components that inform the urgency of response and the extent of measures
necessary to counter the poliovirus threat; surveillance and vaccination coverage data.
Intensifying surveillance at the clinical level and from wastewater surveillance can provide
epidemiological data on both the presence and circulation of cVDPV within the community. Up to
date vaccination uptake data indicate the level of protection in the community and can spotlight
areas for specific interventions. Together these components are key to informing any further
recommendations.

In summary the current global situation represents a real threat to our health security.

Convenience of access to polio vaccination is critical and efforts should be made to identify and
overcome any potential barriers. Complacency with regard to the threat of polio can only be
overcome with reliable trusted information reaching even the most marginalised and vulnerable.
There is however reason for confidence that if excellent vaccine uptake with currently
recommended vaccines can be achieved, the threat posed might be averted. The vaccines are
excellent and protection from them is durable. They are very safe. The need for additional polio
booster vaccines at a future date depending on the evolution of the epidemiology cannot at this
time be excluded.
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