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ABSTRACT

Since the 1988 World Health Assembly (WHA) resolution to eradicate polio, considerable

progress has been made in ending the transmission of wild poliovirus throughout the world.
The number of polio endemic countries in the world fell from over 125 in 1988 to just two
countries in the Easter Mediterranean Region EMRO after the Polio-free declaration of the
remaining five WHO regions. Cases of paralytic polio have declined enormously, from some
350000 cases in 1988 to only 2 cases in 2021. Wild poliovirus type 2 (WPV2) was last
detected in 1999, WPV type 3 (WPV3) in 2012, and WPV type 1 is still endemic in Pakistan
and Afghanistan.

The recent coronavirus disease (COVID-19) pandemic has had an immense impact on health
systems around the world, which must face the challenge of simultaneously meeting the needs
of COVID-19 patients and managing other programs including the polio eradication program.
This review presents the epidemiology of the poliovirus, progress for the polio eradication

and the impact of the COVID-19 pandemic on the objectives of the GPEI.
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INTRODUCTION

Prior to the launch of the Global Polio
Eradication Initiative (GPEI) in 1988, polio
left more than 350,000 children paralyzed
in 125 countries. Today, only WPVI
continues to circulate in two countries:
Afghanistan and Pakistan [1].
GPEI defines four pillars of polio
eradication: a/ Routine immunization: In
worldwide immunization programs, oral
polio vaccine (OPV) and at least one dose
of injectable inactivated poliovirus vaccine
(IPV) are routinely used. b/
Supplementary immunization: ‘“National
Immunization Days” are organized to
provide supplementary doses of oral polio
vaccine to all children under five years old.
¢/ Surveillance: Active surveillance for
wild poliovirus by reporting all cases of
acute flaccid paralysis in children under 15
years old and laboratory confirmation of
infection. d/  Targeted “mop-up”
campaigns: Targeted “mop-up” campaigns
once wild poliovirus transmission is
restricted to a specific focal area [2].
Childhood vaccinations, including the polio
vaccine, have been halted in Afghanistan
and Pakistan since the COVID-19
pandemic struck in March 2020 to avoid the
risk of disease transmission within the

community and left 50 million children

without their polio vaccine [3].

In the middle of the global COVID-19
pandemic, African region was certified
polio free on August 25, 2020 [4]. And in
2021, only two WPV1 cases were reported
in Afghanistan (one case) and Pakistan (one
case).

The occurrence of the COVID-19 pandemic
and the measures put in place for its
elimination provide an opportunity to
recognize the value existing infrastructure
to eradicate polio and ensure its long-term
sustainability. This is how the extensive
polio networks were rapidly adapted to the
COVID-19 context [5].

Poliovirus:

Poliovirus is a representative member
within the Picornaviridae, a family that
contains many human and animal
pathogens. All three serotypes of poliovirus
cause paralytic disease. The viral genome, a
single-stranded RNA with positive polarity
and 7.1-7.2 kb long is enclosed in a
nonenveloped capsid comprising 60 copies
of four different polypeptides arranged with
icosahedral symmetry [6].

Poliovirus replication is rapid, as up to
10,000 infectious virus particles are
released upon cell lysis and death at 6 h
post-infection. This rapid rate of cellular
destruction accounts for the sudden onset of
(AFP) when

acute flaccid paralysis

poliovirus infects motor neurons [7].
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Poliomyelitis:

Poliomyelitis, commonly shortened to polio
is an acute viral infection that influences the
motor neurons within the spinal cord and
brain leading to the classic manifestations
of paralysis [8]. Polio is transmitted by the
fecal-oral route. Shedding the virus in the
stool makes polio a highly transmissible
disease. Maximum virus shedding is
observed 2-3 days before and 1 week after
symptom onset. The spread is rapid in areas
with poor sanitation, especially among the
non-immune population. The spread of the
virus is mainly observed during the summer
months in temperate regions [9].

In the prevaccine era, polio had a virtually
worldwide distribution, and nearly all
young children in endemic areas were
infected early in life. WPV1 is associated
with widespread outbreaks and WPV2 and
WPV3 with more localized circulation [10].
AFP surveillance:

In order to achieve polio eradication, WHO
has recommended that countries carry out
surveillance of AFP cases, which allows
new cases to be identified and wild
poliovirus  imports to be detected.
Performance indicators established for AFP
surveillance require that all AFP cases be
reported and investigated as prospective
polio cases, including collection of 2 stool
samples 24 hours apart and within 14 days
following the onset of paralysis [11].

Poliovirus vaccines:

Poliovirus infections have been effectively
controlled in many parts of the world since
the late 1950s by the use of two vaccines,
one inactivated (IPV) developed by Jonas
Salk [12], the other attenuated (OPV)
developed by Albert Sabin [13].

In a number of countries, OPV 1is used
instead of IPV for several reasons included
reduced cost for OPV, ease of
administration, relative availability of IPV,
and perceived increased efficacy of OPV in
protecting the vaccinees from intestinal
infection and in  immunizing the
unvaccinated by contact spread [14].
However, the attenuated virus in the OPV
vaccine can undergo genetic changes during
replication, leading to vaccine-derived
poliovirus (VDPV) infection in populations
with low vaccination coverage, and which
can cause polio-like paralysis [15].

The use of monovalent OPV of sabin strain
type 2 (mOPV2) is reserved for responses
to VDPV2 outbreaks. The updated GPEI
Polio Eradication Strategy 2022-2026
includes expanded use of the type 2 novel
(nOPV2) -

oral poliovirus vaccine

genetically stabilized -to avoid new
emergences of VDPV2 during outbreak
responses [16].

Global Polio eradication initiative:

Global eradication is defined as "the
worldwide absence of a specific pathogen
in nature as a result of deliberate control

efforts which may be discontinued when

IJBPAS, July, 2023, 12(7)

3410



Lemrabet S et al

Review Article

the agent is deemed to no longer present a
significant risk from extrinsic sources. eg
smallpox” [17]. WHO launched the GPEI at
the 1988 during the World Health
Assembly, a year when 125 countries
around the world were still reporting
endemic polio. Polio eradication can be
completed for a number of reasons
including: (a) the existence of an effective,
inexpensive and easy to administer polio
vaccine (b) the absence of an animal
reservoir since humans are the only host of
the virus and (c) polio gives immunity to
long term and there are no long-term
carriers of the disease [8].

Global certification:

WHO has established a formal process for
the certification of polio eradication,
modeled on the International Smallpox
Certification =~ Commission.  Until  the
beginning of 2020, four regions were
certified polio-free: the Americas in 1994,
the Western Pacific in 2000, Europe in
2002, and South-East Asia in 2014. No
indigenous WPV has been detected in these
regions postcertification. On August 25,
2020 African region was certified polio
free; right in the middle of a global
COVID-19 pandemic [17].

Following the certification of the African
Region as free of wild poliovirus, the
Eastern Mediterranean Region is the only
region in the world still harbouring wild

poliovirus.

Impact of COVID-19 pandemic on Polio
surveillance

Health  programs including  polio
eradication have been impacted by the onset
of the COVID-19 pandemic. As a result, the
risk of re-introduction of polio has probably
increased.

The impact of the COVID-19 pandemic on
polio surveillance was assessed by

comparing surveillance data between
January and September 2019 to the same
period in 2020. The number of cases of
acute flaccid paralysis (AFP) reported
worldwide decreased by 33% and the
average number of days between the second
stool collected and reception by the
laboratory increased by 70%. Continued
analysis of AFP case reporting and stool
collection is critical to ensure timely
detection and response to interruptions of
polio surveillance [18].

Childhood vaccinations, including the polio
vaccine, have been halted in Afghanistan
and Pakistan since the COVID-19
pandemic struck in March 2020 to avoid the
risk of disease transmission within the
community [19].

In contrast, the COVID-19 pandemic has
created opportunities to jointly increase the
effectiveness of polio eradication activities
and promote the integration of health
services. For example, the global rollout of
COVID-19

vaccines  provides an

opportunity to build demand for both
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COVID-19 and polio vaccines. Thousands
of polio eradication officers around the
world continue to play a critical role in
implementing COVID-19 responses in
countries. Maintaining these partnerships
will be important to eradicate WPV1 and
end transmission of VDPV  while
addressing other health priorities [S, 16].
Despite the COVID-19 pandemic, efforts
continue to be made to end polio. Africa
was certified polio free in August 2020 [4].
As of August 3, 2021, one WPV1 case was
reported in Afghanistan in 2021, a 97%
decrease compared with the first 6 months
of 2020. And one WPVI case has been
reported during January—June 2021 in
Pakistan, a 98% decrecase from the 60
WPV1 cases from during the same 2020
period [16].

As health systems around the world focused
on addressing the pandemic of COVID-19,
the GPEI launched an intensive review to
identify barriers to eradication and develop
a new strategy to achieve the goal of: a
polio-free world. The program then had to
list the challenges faced in the years leading
up to COVID-19 and define solutions that
will work in a world perhaps forever altered
in the wake of COVID-19 [20].

Polio eradication strategy 2022-2026:
GPEI is focusing efforts on two goals: a)
interrupting persistent WPV1 transmission
in Pakistan and Afghanistan, and b)
stopping all current outbreaks of VDPV2.

To reach the first goal, the GPEI plans to
limit poliovirus circulation to core

reservoirs and shared corridors of

transmission and then interrupt all
poliovirus within the reservoirs by 2023,
with the global eradication of all wild
poliovirus certified by 2026. The program
continues to progress to stop transmission
of VDPV2 [20].

By 2026, the GPEI plans to end VDPV2
and the validation of the absence of VDPV2
in all foci of the current epidemic by
moving to an emergency management
structure with clearly defined roles and
responsibilities, and strengthening regional
and national capacities for sensitive
surveillance and rapid, high-quality
response. Innovative tools and methods, as
well as new partnerships, will be sought to
strengthen outbreak response operations
[16].

The Post-Certification Strategy (PCS)
describes the roadmap for maintaining a
polio-free world, including containment,
vaccination with appropriate polio vaccines,
poliovirus  surveillance and outbreak
response. A Global Plan of Action
(GAPIII), has been developed by WHO
outlining the containment requirements for
poliovirus to minimize the risk associated
with poliovirus installations after wild
poliovirus eradication and cessation of

administration of poliovirus. oral polio

vaccine [20, 21].
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CONCLUSION
In the first half of the 20th century, as
smallpox began to disappear, polio
(infantile paralysis) was the disease most
feared in resource-rich countries.
Actually, only Pakistan and Afghanistan
have endemic transmission of wild
poliovirus typel (WPV1). The WPV2 was
eradicated in September 2015, and the
WPV3 was eradicated in 2019.
Since the outbreak of the COVID-19
pandemic in  March 2020, routine
vaccination  campaigns  have  been
interrupted, leaving 23 million children
worldwide without basic immunization and
causing new epidemics of VDPV.
However, the extensive polio networks
were rapidly adapted to the COVID-19
worldwide. New polio eradication strategy
has been developed to respond to the polio
eradication goal and adapted to the global
COVID-19 situation.
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