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withdrawal.  
 
 
 
 
Disclaimer: This draf report represents the views of the switch evalua/on team. 
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EXECUTIVE SUMMARY  
 
Background and Ra/onale: To achieve global polio eradica/on, poliovirus must be removed 
from popula/ons everywhere, including the Sabin viruses contained in the oral poliovirus 
vaccine (OPV). While OPV has played a key role in eradica/on (and reduced the global paraly/c 
case burden by >99.9%), its con/nued use poses a constant risk of re-establishing poliovirus 
transmission through circula/ng vaccine-derived poliovirus (cVDPV), in addi/on to an 
increasingly unacceptable burden of vaccine-associated paraly/c poliomyeli/s (VAPP).  
 
In 2015, the global health community (World Health Assembly [WHA], the governing body of 
the World Health Organiza/on [WHO]) determined that the condi/ons were appropriate to 
withdraw Sabin poliovirus type 2 (OPV2). In April 2016, across a 2-week window, OPV2 was 
withdrawn globally. The magnitude of the effort was staggering. It represented the largest 
coordinated public health effort in history, with 155 countries and territories recalling trivalent 
OPV (tOPV) and replacing it with bivalent (types 1 + 3) OPV (bOPV) (i.e., the “switch”), and 126 
countries required to introduce at least 1 dose of inac/vated poliovirus vaccine (IPV), as a risk 
mi/ga/on measure, with some star/ng as early as 2012.  
 
Although extensive evalua/ons in the 
afermath of the switch generally 
presented a picture of successful 
implementa/on, in the nearly 8 years 
since the switch we have observed 
con/nued and uncontrolled cVDPV2 
transmission and a 10-fold increase in the 
cVDPV2 case burden compared to pre-
switch era. The Global Polio Eradica/on 
Ini/a/ve (GPEI) is currently in a bePer 
posi/on to look back and evaluate where 
we are, why cVDPV2 is s/ll circula/ng, 
what lessons we can learn, and how this 
effort may influence future OPV 
withdrawal efforts and secure a world free of all polio. 
 
In August 2023, a formal evalua/on of the switch was commissioned by the Strategy CommiPee 
(SC), the managing body of GPEI.  
 
Objec/ve and Methods: Following approval of specific terms of reference, the evalua/on team, 
consis/ng of Drs R SuPer and N Molodecky, was established. The evalua/on commenced in 
August 2023 and was completed in April 2024.  
 
The objec/ve of the evalua/on was to help bePer understand what factors led to the con/nued 
and uncontrolled cVDPV2 outbreaks following OPV2 withdrawal, to provide recommenda/ons 
for GPEI strategy and future OPV withdrawal efforts.  
 
The founda/on for the evalua/on was based on Objec/ve 2: Immuniza/on systems 
strengthening & OPV withdrawal of the Polio Eradica/on & Endgame Strategic Plan 2013-2018. 
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The plan specified the main objec/ves of OPV2 withdrawal, triggers for execu/ng the switch, 
along with prerequisites and readiness criteria that needed to be fulfilled to meet the 
condi/ons to implement the OPV2 withdrawal. 
 
The evalua/on focused on these triggers, prerequisites and readiness criteria and included 
both qualita/ve and quan/ta/ve methods. Moreover, the evalua/on relied on an extensive 
peer-review process to ensure that the findings were accurate, and the conclusions were 
supported by the available data and analyses. 
 
Findings: The findings are unambiguous: the switch was an unqualified failure. Afer nearly 8 
years of unsuccessful efforts, 53 countries have been infected or re-infected with circula/ng 
vaccine-derived polioviruses type 2 (cVDPV2), resul/ng in >3,300 children paralyzed by cVDPV2 
(across 43 countries), and >$1.8 billion spent by GPEI on outbreak response.  
 
The single overriding cause of the failure was (and con/nues to be) the inability of the program 
to close out outbreaks and stop cVDPV2 transmission. Outbreak response scope, /ming and 
quality have been consistently insufficient, resul/ng in increased scope and magnitude of 
cVDPV2 transmission over /me (with few improvements over the past few years). This, coupled 
with the inability or unwillingness of program leadership to recognize the seriousness of the 
evolving problem and take correc/ve ac/on afer 2016, sealed the fate of the switch. 
 
In addi/on, 10 factors contributed to or exacerbated the switch failure, including:  

1) IPV supply constraints, affec/ng IPV introduc/on/use in rou/ne immuniza/on (RI) and 
outbreak control, contribu/ng to high case burden (including in lower-risk countries).  

2) gaps in pre-switch poliovirus type 2 immunity in cri/cal geographies, resul/ng in early 
seeding events and undetected transmission at the /me of the switch. 

3) con/nued and undetected cVDPV2 transmission at the /me of the switch.   
4) limited progress in RI coverage and lack of alterna/ve strategies to increase coverage, 

leaving a weak founda/on of type-2 immunity and contribu/ng to high case burden.  
5) limited stockpile of monovalent type 2 OPV (mOPV2), resul/ng in focused and 

insufficient outbreak response scope.  
6) revision of outbreak control Standard Opera/ng Protocols (SOPs), reducing the number 

of rounds and target popula/on, and elimina/on of IPV from outbreak response.  
7) delays in nOPV2 introduc/on and perceived / communicated risk of mOPV2, resul/ng 

in substan/al delays in outbreak response. 
8) lef over tOPV vials in storage sites, poten/ally seeding (at least one) cVDPV2 outbreaks.  
9) inadequate or late detec/on of cVDPV2 (both new emergences and ongoing 

transmission), delaying implementa/on of outbreak control measures.  
10) delays in processing and no/fying cVDPV2 acute flaccid paralysis (AFP) and 

environmental surveillance (ES) samples, exacerba/ng delayed responses. 
 
Recommenda/ons from Lessons Learned: For the an/cipated bOPV withdrawal we strongly 
suggest adop/ng the following triggers for programma/c execu/on of cessa/on:  
 

• no “persistent cVDPV” of any serotype (including cVDPV2). This requires outbreak 
control and elimina/on of all current outbreaks and endemic transmission. Persistent 
cVDPV defined as circula/on >6 months afer designa/on of circula/ng. 
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Prior to bOPV withdrawal, the program needs to demonstrate that it can control and 
close out outbreaks within 6 months afer designa/on of “persistent” cVDPVs (i.e., 
mee/ng the defini/on of persistent cVDPV); and  

 
• confirma/on of eradica/on of wild poliovirus (WPV) by the Global Cer/fica/on 

Commission (GCC).  
 

In addi/on, the following 10 prerequisites should be considered:  
 

• 1-3) Vaccine Availability: ensure sufficient stockpile quan//es of all required vaccines, 
especially nOPV1 and ntOPV, con/nue manufacturing these vaccines, and modify 
containment specifica/ons to enable produc/on, storage, and laboratory processing.  

 
• 4-6) Popula/on Immunity: conduct preven/ve supplemental immuniza/on ac/vi/es 

(SIAs) that reach and maintain high popula/on immunity (with clearly defined 
benchmarks and methods of evalua/on), design realis/c outbreak response SOPs using 
a back-to-basics approach (with appropriate funding), and ins/tute special strategies in 
consequen/al geographies (i.e., Yemen, Eastern Democra/c Republic of the Congo, 
Northern Nigeria, Somalia).  

 
• 7-9) Rou/ne Immuniza/on: design new strategies to reach and maintain threshold 

levels for herd immunity, use novel OPV2 (nOPV2) in RI in consequen/al geographies 
and/or highest risk areas, and accelerate introduc/on and promote high coverage with 
hexavalent vaccine, especially in consequen/al geography countries; and  

 
• 10) Surveillance: further increase surveillance sensi/vity and speed of 

detec/on/processing for /mely no/fica/on and ac/on.  
 

The planning for bOPV cessa/on must also be strengthened: a) commission a plan B (of cri/cal 
voices); b) compile a detailed risk matrix, risk reduc/on & risk mi/ga/on, and con/ngencies for 
unexpected eventuali/es; c) define a priori success and failure; d) evaluate progress every 3 
months; and e) review status at end of year 2 post-cessa/on for final determina/on.  
 
Moreover, to minimize risk and gain experience, consider a phased withdrawal by region, rather 
than a synchronized global cessa/on (e.g. low-risk regions go first [European Region, Region of 
the Americas, Western Pacific Region], then South-East Asian Region, followed by Eastern 
Mediterranean and African Regions)). Furthermore, developing new ways of rapidly 
determining popula/on immunity to support real-/me decision-making, streamlining the 
decision-making structure to facilitate programma/c ac/on in the field, and further research 
into a non-infec/ous vaccine that induces mucosal immunity, would ensure a path to success. 
 
Conclusions: The lessons for the GPEI are unambiguous. At present, the emperor [i.e., outbreak 
control] has NO clothes, and achieving the triggers may be virtually impossible without dras/c 
strategy changes. For the an/cipated bOPV cessa/on, it would be bePer to take the /me, get 
it right, then to rush, and fail spectacularly. A repeated failure cannot be an op/on. The 
consequence of failure for bOPV cessa/on is even greater than for OPV2 (given the 10-fold 
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higher case to infec/on ra/o for poliovirus type 1). Closer collabora/on with RI and a focus on 
system building (including the design of new strategies to reach the unreached and minimize 
impact of security-compromised areas), will greatly increase likelihood of success! 
Furthermore, priori/zing programma/c approaches for outbreak response that incorporate 
innova/ve ideas with a consistently implemented back-to-basics strategy (that was used to 
eradicate WPV from African Con/nent), will heighten the likelihood of success. 
 
Way Forward: At this juncture in 2024, the program is neither ready for a next cessa/on 
aPempt or in a posi/on to rapidly control the massive outbreaks of cVDPV2 on the African 
con/nent. Un/l GPEI has eliminated the chains of cVDPVs transmission (and eradicated WPV1), 
it should diligently improve the enabling condi/ons for the an/cipated bOPV cessa/on. 
 
Despite the severe switch setback, achieving polio eradica/on is only realizable with removing 
poliovirus from popula/ons everywhere. Currently, we have an opportunity to capitalize on 
control efforts recently implemented or in development that may facilitate cVDPV2 elimina/on, 
including increased popula/on immunity due to large amounts of mOPV2/nOPV2 used, 
adop/on of a two-dose IPV RI schedule in most countries, and new vaccine products (including 
novel OPVs, ideally as combina/on products, and hexavalent vaccine) on the horizon. Together, 
these policies and products provide a sound founda/on for immunity, and together with a 
strong re-commitment to eradica/on, coupled with improved condi/ons for programma/c 
ac/on, will accelerate cVDPV2 elimina/on and lead us to global polio eradica/on, once and for 
all.  
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1. BACKGROUND AND RATIONALE  
 
In 2023, the Strategy CommiPee (SC), the managing body of the Global Polio Eradica/on 
Ini/a/ve (GPEI), commissioned a formal evalua/on of the 2016 global withdrawal of OPV2 and 
switch from tOPV to bOPV (the “switch”). While the switch was ini/ally perceived to be an 
overwhelming success, the global cVDPV2 case burden has increased 10-fold compared to pre-
switch era. The evalua/on was intended to generate cri/cal lessons learned, in order to guide 
the direc/on of the GPEI, including future OPV withdrawal efforts (i.e., bOPV).  
 
In order to achieve global eradica/on of polio, 
poliovirus needs to be removed from popula/ons 
everywhere, including the Sabin viruses in oral 
poliovirus vaccine (OPV). While OPV has played a 
key role in polio eradica/on and reduced the global 
polio case burden by >99.9%, its con/nued use is 
not compa/ble with eradica/on. OPV is a live-
aPenuated vaccine. It is gene/cally unstable and 
can revert rapidly back to neurovirulence and 
transmissibility afer weeks of replica/on in a single 
vaccinee or afer prolonged replica/on in a 
community, causing vaccine-associated paraly/c 
poliomyeli/s (VAPP) and circula/ng vaccine-derived 
polioviruses (cVDPV), respec/vely. The con/nuing 
VAPP burden due to tOPV (~200-400 cases each 
year) was becoming more and more unacceptable to parents and health care providers. 
Moreover, cVDPVs, typically emerging and spreading in popula/ons of low immunity were 
becoming increasingly concerning (and would con/nue to increase due to decline in preven/ve 
SIAs). With declining WPV cases and rela/vely larger cVDPV case burden, withdrawal of OPV 
became increasingly urgent since con/nued use of Sabin type 2 in OPV2 appeared to do more 
harm than good. Since the last detec/on of indigenous wild poliovirus type 2 (WPV2) was in 
1999 and cVDPV2 outbreaks were reported each year (Figure), OPV2 was selected as the first 
Sabin vaccine serotype to be withdrawn globally.  
 
The globally synchronised withdrawal of OPV2 
(i.e., ‘switch’ from tOPV to bOPV) occurred in 
April 2016, across a 2-week period, in all 155 
OPV-using countries and territories (Figure). It 
represented the largest coordinated public 
health effort in history, as well as the largest 
recall of a medicinal product and the fastest 
introduc/on of a vaccine (i.e., inac/vated 
poliovirus vaccine, IPV). Rou/ne immuniza/on (RI) switched from tOPV to bOPV and 
subsequent campaigns could only use bOPV. All remaining OPV2-containing vaccines were to 
be destroyed as they posed a risk of seeding new cVDPV2 outbreaks. As a risk mi/ga/on 
measure (primarily to reduce the paraly/c burden caused by poliovirus type 2 in a world where 
OPV2 contribu/on to type 2 humoral and mucosal immunity was no longer available), all OPV-
using countries introduced >1 dose of IPV into RI.  
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The GPEI was aware that the first two years following OPV2 withdrawal were cri/cal, as 
suscep/ble birth cohorts accumulated and type-2 mucosal immunity waned rapidly, especially 
in countries with subop/mal hygiene and sanita/on. The GPEI was also cognizant that it needed 
to rapidly control any cVDPV2 outbreak before the outbreak virus could spread and infect other 
geographies, preven/ng a downward spiral of vaccine use leading to new cVDPV2 seeding, 
requiring more vaccine.  
 
OPV2 withdrawal marked a turning point in global polio eradica/on. With OPV2 cessa/on, the 
GPEI entered the polio end game, trying to eliminate the vaccines that brought the ini/a/ve to 
the brink of success. Many evalua/ons were conducted immediately following OPV2 
withdrawal (REF JID), highligh/ng the success of the effort. The early evalua/ons reported that 
the many prerequisites and readiness criteria for a successful switch had largely been met 
(Annex A). However, eradica/on is unforgiving and an all-or-nothing goal, as demonstrated by 
wild poliovirus (WPV), whereby the >99.9% reduc/on in cases s/ll qualifies as a failure. 
Therefore, despite excellent planning and implementa/on, the switch must be judged on 
outcome and not on effort.  
 
Since OPV2 withdrawal, there have been >3,300 cVDPV2 cases across 43 countries globally 
(Figure). This contrasts ~300 historic cases across 15 countries leading up to the switch across 
a similar dura/on of /me. A 10-fold increase in cVDPV2 cases has been observed since the 
world withdrew OPV2, the inten/on of which was to wipe out the cVDPV2 case burden. 
Historically, the programme would observe <80 cVDPV2 cases annually across fewer than 10 
countries, and since 2019, we have been observing >500 cVDVP2 cases annually across >20 
countries. The worst-case scenario materialized and GPEI struggled to respond. 
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In the first two years following OPV2 withdrawal, the global cVDPV2 situa/on was promising 
with only 3-4 infected countries (Pakistan, Syria, DRC and Nigeria) and cVDPV2 cases being 
focused to select geographies within these countries (Figure). While outbreaks in Pakistan and 
Syria were interrupted, ongoing transmission (and seeding) in Nigeria and DRC posed immense 
challenges, with local and cross-na/onal spread into neighboring countries. This, coupled with 
detec/on of “silent” transmission in 7 countries, led to larger scope of transmission, surpassing 
pre switch era. The point of no return for the programme occurred between years 3 and 4, with 
an increase in cVDPV2 case burden from 84 (from 7 countries) to 548 (from 21 countries). With 
>80% of the en/re cohort suscep/ble, we were in unchartered territory. In year 5, a peak case 
burden of >1,000 was observed, and transmission was beginning to appear endemic-like. These 
paPerns have con/nued, but with detec/ons becoming increasingly more divergent, indica/ng 
ongoing and long-term cVDPV2 transmission.  While there has been modest progress over the 
past year, much work remains to be done.  
 
In order to move forward, the GPEI must bePer understand what has led to the con/nued and 
uncontrolled cVDPV2 outbreaks post OPV2 withdrawal. This is cri/cally important not only to 
address current programma/c issues to interrupt cVDPV2 transmission but inform strategy and 
planning for bOPV withdrawal. Emerging challenges with cVDPV1 parallel those we observed 
with cVDPV2 in the years leading up to the switch. We must ask ourselves, “Are we bePer 
prepared as to not repeat history?”. With the 10-fold higher case to infec/on ra/o for poliovirus 
type 1 (i.e., 1/200 versus 1/2000), there is a greater consequence of failure.  
 
While many evalua/ons were conducted immediately following OPV2 withdrawal (REF JID), 
currently at nearly 8 years since the switch from tOPV to bOPV, the evalua/on team is in a 
unique posi/on to look back and evaluate what worked, what didn’t work, and which factors 
contributed most to epidemiology we have observed. With findings from the evalua/on, the 
GPEI is in a bePer posi/on to chart a path forward to success and a world free of poliovirus. 
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2. OBJECTIVE AND METHODS  
 
The objec/ve of the evalua/on was to help bePer understand what factors led to the con/nued 
and uncontrolled cVDPV2 outbreaks following OPV2 withdrawal, in order to provide 
recommenda/ons for GPEI strategy and future OPV withdrawal efforts. The /ming of this 
evalua/on coincided with the ini/al planning phase of bOPV cessa/on.  
 
The evalua/on was based on approved terms of reference (TORs) and conducted by an external 
team of two polio experts. The evalua/on team was composed of Drs R SuPer & N Molodecky 
and funded by the US Centers for Disease Control and Preven/on (CDC), a GPEI core partner 
organiza/on. The evalua/on started in August 2023 and was completed at the end of April 
2024. The evalua/on team was external to GPEI and asked to conduct a “tough but fair” review.  
 
The founda/on for the evalua/on was based on Objec/ve 2: Immuniza/on systems 
strengthening & OPV withdrawal of the Polio Eradica/on & Endgame Strategic Plan 2013-2018. 
The plan specified the main objec/ves of OPV2 withdrawal, which were to strengthen 
immuniza/on services in “focus countries”, introduce IPV, and withdraw OPV2 globally. The 
plan also specified a trigger for execu/ng the switch, along with prerequisites and readiness 
criteria that needed to be fulfilled to meet the condi/ons to implement the OPV2 withdrawal. 
Subsequently, some of the prerequisites were clarified as readiness criteria (WER 2014;89:561-
567).  
 
The trigger, prerequisites and readiness criteria devised in advance of the switch included:  
 
1) confirma/on of WPV2 eradica/on; 2) valida/on of elimina/on of “persistent” cVDPV2; 3) 
bOPV licensed for RI; 4) sufficient bOPV product for all OPV-using countries; 5) globally-
coordinated cessa/on of all tOPV use; 6) all remaining stocks of tOPV collected and destroyed; 
7) phase II biocontainment for all type-2 cVDPV and WPVs; 8) sufficient supply and affordable 
IPV op/ons for all OPV only-using countries; 9) introduc/on of at least one dose of IPV in OPV 
only-using countries; 10) strengthened RI coverage (10% annual increase in high risk areas); 11) 
high type-2 immunity in all geographies; 12) type 2 poliovirus surveillance and response 
protocols; 13) surveillance capacity to detect cVDPV; and 14) mOPV2 stockpile and response 
capacity.  
 
These trigger, prerequisite and readiness criteria were evaluated (both quan/ta/vely and 
qualita/vely) by following a model that is organized into the following seven evalua/on steps: 
 
1. Iden/fy elements for evalua/on (trigger, prerequisites and readiness criteria). 
2. Determine a standard against which to evaluate each element (directly obtained from the 

Strategic Plan 2013-2018). In instances where a standard was not specified in the Plan, the 
evalua/on team proposed standards to a “sounding board” of global polio experts (details 
below) for review, modifica/on and endorsement. 

3. Evalua/ng the standard versus what was achieved. 
4. Es/ma/ng the implica/on of a “failing” standard. 
5. Determining the relevance of the “failing” standard (to the planned bOPV cessa/on). 
6. Compiling the lessons learned (for bOPV cessa/on). 
7. Drawing policy implica/ons and recommenda/ons.  
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The peer review process and the gathering of public comment was a high priority of the 
evalua/on process: It included input from key stakeholders, across GPEI core partner 
organiza/ons, and addressed all levels of policy, strategy and implementa/on. A “sounding 
board” of senior polio experts from around the world was established to provide ongoing 
detailed comment and guidance on the respec/ve evalua/on and the implica/ons for the bOPV 
cessa/on. Specifically, the board reviewed the newly proposed trigger and prerequisites for the 
bOPV cessa/on. 
 
In addi/on, calls for public comment were issued at the beginning and near the end of the 
evalua/on process. Preliminary findings were discussed individually with each of the GPEI core 
partner organiza/ons (WHO, UNICEF, CDC, BMGF, Rotary Interna/onal & GAVI), WHO AFRO and 
EMRO for regional country-level perspec/ves and WHO’s technical oversight commiPees (SAGE 
Polio Working Group on 7-8 February 2024, and SAGE in March 10-14 March 2024).  
 
Afer concluding the quan/ta/ve and qualita/ve evalua/on, a summary of preliminary findings 
and recommenda/ons was presented to several audiences for comment and sugges/ons, 
including the BOCet (bOPV Cessa/on Evalua/on Team) on 18 January 2024, GPEI’s Strategy 
CommiPee (SC) on 1 February 2024, the SAGE (Strategic Advisory Group on Immuniza/on) 
Polio Working Group on 7 February 2024, the full SAGE on 12 March 2024. In addi/on, the draf 
report was made available for public comment. Afer careful considera/on of all inputs, the 
evalua/on team finalized this report of their findings. 
 
Although many contributed to making the findings more succinct and ac/onable, the final 
conclusions and sugges/ons contained in the report are owned en/rely by the evalua/on team.   
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3. FINDINGS FROM THE EVALUATION OF OPV2 WITHDRAWAL 
 
The outcome following our evalua/on is unambiguous: the switch was an unqualified failure. 
Afer 8 years of unsuccessful programma/c efforts, 53 countries were infected or re-infected 
with cVDPV2, >3,300 children paralyzed by cVDPV2 (across 43 countries), and the GPEI 
expended >$1.8 billion just on outbreak response. To contrast, between January 2010 and 30 
April 2016 a total of 318 cases were detected globally in 15 countries. Therefore, the worst-
case scenario developed, and con/nues to paralyze children in many countries globally.      
 
Although extensive evalua/ons in the afermath of the switch generally presented a picture of 
successful implementa/on, it has been nearly 8 years and we have been unable to stop cVDPV2 
transmission. The scope and magnitude of cVDPV2 transmission has increased over /me, with 
limited improvements over the past few years (Figure). Moreover, we con/nue detec/ng highly 
divergent virus, indica/ng ongoing and long-term cVDPV2 transmission (Figure). While 
con/nued seeding of new cVDPV2 emergences (despite extensive nOPV2 use) is concerning, 
ongoing transmission remains the greatest challenge (Figure).  
 
While OPV2 cessa/on was a monumental undertaking of unprecedented scale, however, it 
must be judged on the outcome and not the tremendous effort. As with the eradica/on of wild 
poliovirus (WPV), which is an all or nothing event (and despite >99.9% reduc/on in 
poliomyeli/s cases, WPV con/nues to circulate in Afghanistan and Pakistan), the same principle 
must apply to cVDPV2 elimina/on.  
 
Below we provide a summary of our findings, including: i) key factor(s) in the switch failure; and 
ii) factors that contributed to or exacerbated the switch failure. Details are presented in Annex 
A and B. 
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Nucleo'de (nt) change is a measure to quan'fy dura'on of transmission, under the assump'on of a molecular 
clock of ~1% (or >10nt emana'ng from sequence window of 906 nt in viral protein 1 [VP1]) muta'ons per year. 
Nt change per se is unrelated to paraly'c rate (I.e., reversion to neurovirulence), and is tracked in a different region 
of the viral genome (i.e., VP1 region). Loss of the aLenua'ng muta'ons (in the 5’ untranslated region, UTR) are 
typically assumed to occur quickly, resul'ng in viral transmission and paraly'c rate indis'nguishable from WPV.   
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Key factor(s) in the switch failure:  
 
The single overriding cause of the OPV2 cessa/on failure was (and con/nues to be) the inability 
of the program to close out outbreaks. While seeding of new cVDPV2 outbreaks has played an 
important role, it has been the program’s lack of ability to stop transmission that has been the 
greatest contributor to the switch failure. Equally important, the inability or unwillingness of 
the GPEI leadership to recognize the seriousness of the evolving problem and take correc/ve 
ac/on sealed the fate of the switch.  

 
Key factor 1: Consistently insufficient outbreak response scope, /ming and quality, resul/ng in 
increased scope and magnitude of cVDPV2 transmission, impac/ng vaccine supply and 
surveillance. 
 
Requirement: Sufficient capacity to stop cVDPV2 outbreaks post switch, ensuring /mely, high 
quality responses of sufficient scope.  
 
Evalua/on and implica/ons: The 
program’s lack of capacity to stop 
cVDPV2 outbreaks (especially in the 
first three years, when we had a 
founda/on of type-2 immunity), 
was the greatest contributor of 
con/nued and uncontrolled cVDPV2 
outbreaks, straining vaccine supply 
and surveillance capacity.  

While quality of OPV2 responses 
remained sub-op/mal in many of 
the highest-risk countries 
(especially those in which response 
scope is typically large, i.e., Pakistan 
and Nigeria), inadequate scope and 
/ming were greater issues (especially in DRC, Chad, Angola and Burkina Faso), contribu/ng 
most to the increased scale of transmission (Figure). This is par/cularly true in year 4 (which 
was the turning point for the program), when 42% and 43% of cVDPV2 detec/ons were outside 
of the response scope following 2 OPV2 SIAs and the next OPV2 SIA was >3 months from 
no/fica/on to HQ, respec/vely. In comparison, 26% of cVDPV2 detec/ons were inside the 
response scope following 2 OPV2 SIAs (i.e., breakthrough), indica/ng insufficient quality 
(defini/ons and brief methods described below). The program’s focus has typically been placed 
on addressing issues with quality; however, ensuring adequate scope and /ming of responses, 
which are inextricably linked (i.e., substan/al delays in response lead to outdated, and therefore 
insufficient, scope), are cri/cally important and ofen overlooked, despite being more directly 
in the programs’ control. There are many factors that led to insufficient scope and /ming of 
response (including vaccine supply constraints, wai/ng for nOPV2 due to 
communicated/perceived risk of mOPV2), which will be highlighted in the subsequent sec/ons.  
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Lessons for bOPV withdrawal: Outbreak response capacity must be improved before future 
withdrawal efforts. It will likely be the cri/cal factor determining success or failure of the GPEI. 
We must remember that these countries interrupted WPV, indica/ng that stopping 
transmission in these popula/ons is possible.  

 

Defini'ons and methods of determining insufficient quality, scope and 'ming of responses: For each cVDPV2 
detec'on through AFP or ES, it may be classified as resul'ng from insufficient quality or scope based on the OPV2 
SIAs implemented or absent in the previous 6-months (from date of onset or collec'on, factoring in a 21-day 
buffer) in the par'cular admin1. If >2 OPV2 SIAs were implemented in the admin1 of the detec'on in the previous 
6-months, it would be classified as resul'ng from insufficient quality. If >2 OPV2 SIAs were implemented within 
the country’s Na'onal boundaries, but not in the admin1 of the detec'on, in the previous 6-months, it would be 
classified as resul'ng from insufficient scope. Different emergences were not separated, as outbreak response 
does not differen'ate between emergence groups but bases responses simply on presence or absence of 
detec'ons. Moreover, whether subsequent detec'ons within the OPV2 response zone are due to ongoing 
transmission or new emergence, both indicate insufficient quality. Similarly, whether subsequent detec'ons 
outside of the OPV2 response zone (but within Na'onal boundaries) are due to ongoing transmission or new 
emergence, both indicate insufficient scope of response. Detec'ons of insufficient quality and scope are mutually 
exclusive. Insufficient 'ming was defined as >3 months between when the detec'on was no'fied to HQ and the 
subsequent OPV2 SIAs in the admin1.  

 

Key factor 2: Inability or unwillingness of GPEI leadership to recognize the seriousness of the 
evolving problem and take correc/ve ac/on. 
 

Requirement: Not considered 

Evalua/on and implica/ons:   In the nearly 8 years since the switch, we have been unable to 
stop cVDPV2 outbreaks. The overall magnitude and scope of transmission has increased, and 
we con/nue detec/ng highly divergent virus. In high-risk areas, such as DRC, we have seen an 
increase in transmission and case burden over the past few years, not a decline (Figure), 
indica/ng we s/ll have not learned how to close out cVDPV2 outbreaks in these cri/cal 
geographies. One wonders where we would be if the early detec/ons in Nigeria and DRC had 
been successfully interrupted, as was done in Pakistan and Syria. The narra/ve would be very 
different. Recognizing the likelihood that some detec/on of virus post switch is inevitable 
(despite best efforts at 
consistently sensi/ve 
surveillance and high 
levels of immunity across 
all geographies), being 
able to interrupt early 
transmission while base 
levels of immunity is high 
is essen/al. 

Lessons for bOPV withdrawal: This evalua/on is coming at nearly 8 years following the switch. 
A formal review at year 2 or 3 would have ensured correc/ve measures were implemented 
before transmission of cVDPV2 became endemic-like in many high-risk countries. Ensuring 
con/nuous evalua/on of progress and course correc/on, as needed, is essen/al for a successful 
bOPV withdrawal. 
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Factors that contributed to or exacerbated the switch failure:  
 
There were 10 factors that contributed to or exacerbated the switch failure. 
 
1. IPV supply constraints, affec/ng IPV introduc/on/use in rou/ne immuniza/on (RI) and 
outbreak control, contribu/ng to high case burden (including in lower-risk countries)  

Requirement: As a risk mi/ga/on measure, >1 dose of IPV was expected to be introduced into 
RI of all OPV using countries prior to the switch. IPV was also ini/ally recommended for 
outbreak response, to be used in the second SIA targe/ng a large scope. The ra/onale was to 
quickly close humoral immunity gaps and boost mucosal immunity, with no risk of seeding.  

Evalua/on and implica/ons: By 2015, 
it had become clear that we would not 
have sufficient IPV supply to ensure full 
introduc/on into all OPV using 
countries, as a risk mi/ga/on measure. 
At the /me of the switch in 2016, the 
program had secured only half of the 
required supply of IPV (i.e., 233 million 
doses, a shor}all of 208 million doses). 
Given the limited supply of IPV, 
countries were priori/zed for 
introduc/on into RI based on historic 
cVDPV2 outbreaks and ongoing WPV1 
transmission. 

Supply constraints resulted in delayed 
RI IPV introduc/on into 20 countries, 
deemed to be lower risk (Figure). In 
addi/on, 16 addi/onal countries faced 
stock-outs impac/ng their IPV delivery. Some of these de-priori/sed countries (historically free 
of cVDPV2) reported large cVDPV2 outbreaks. For example, Ghana and Angola, historically free 
of cVDPV2, were not priori/zed for IPV, despite their close proximity to our highest-risk 
countries (DRC, Nigeria). Both countries reported large cVDPV2 outbreaks (Angola: 141 
cVDPVD2 cases between Apr 2019-Feb 2020) and Ghana: 33 cVDPV2 cases between Jul 2019-
Sep 2022). 

Moreover, due to supply shortage, IPV was quickly removed as a recommended tool for cVDPV2 
outbreak response. Despite high cVDPV2 case burden globally, there has been limited IPV use 
in cVDPV2 outbreak response. Since OPV2 withdrawal, IPV has been used as an adjunct in 
outbreak response in only 14 countries globally (Figure). In the African Region, which has 
contributed to ~71% of global cVDPV2 cases since the switch, only 6 countries have conducted 
IPV SIAs, 4 of them as catch-up due to delayed IPV introduc/on (Angola, Ghana, Burkina Faso 
and Zimbabwe), Nigeria (recently WPV1 endemic) and Burundi. Similarly, in the Eastern 
Mediterranean Region (~27% of global cases), apart from Pakistan and Afghanistan, which 
remain WPV1 endemic, only Syria and Somalia have conducted IPV SIAs.  
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While the use of frac/onal IPV (fIPV), as a dose sparing strategy, was recommended by SAGE in 
2017 and could have poten/ally addressed the early supply constraints of IPV, it was only 
adopted into RI in select countries (i.e., India, Nepal, Sri Lanka, Bangladesh, Ecuador, and Cuba) 
and its use in cVDPV2 outbreak response was limited to India, Pakistan and Nigeria. The 
greatest barrier to widespread use of fIPV in both RI and SIAs was opera/onal feasibility of 
vaccine administra/on though the intradermal (ID) route. While ID adapters facilita/ng the 
ease of administering fIPV are available and have demonstrated safety and injec/on quality, 
costs of devices have largely limited its widespread use. Furthermore, as ID fIPV is considered 
off-label, it requires addi/onal approvals for use in country, increasing the complexity of use.   

Lessons for bOPV withdrawal: Ensuring sufficient IPV supply for RI (and outbreak response) 
across all countries (even those deemed lower risk) is cri/cal in advance of global OPV 
cessa/on. This may include adop/on of new strategies (e.g., fIPV), especially for outbreak 
control, that ensure con/nued sufficient supply of IPV.   

 

2. Gaps in pre-switch poliovirus type 2 immunity in cri/cal geographies, resul/ng in early 
seeding events and undetected transmission at the /me of the switch 

Requirement: Type-2 immunity at the /me of the switch was expected to be high to reduce 
risk of cVDPV2 emergence/spread. To ensure high immunity, countries were required to 
implement tOPV SIAs prior to OPV2 withdrawal. Type-2 immunity was es/mated in early 2015 
to guide number of tOPV SIAs required. 

Evalua/on and implica/ons: In 2015, known poliovirus type 2 immunity gaps were iden/fied 
in many high-risk geographies (Figure). While most countries conducted >2 tOPV NIDs in the 
year leading up to the switch (with addi/onal rounds in the highest-risk areas), pockets of low 
immunity remained. This is supported by early cVDPV2 detec/ons in Nigeria, Pakistan and DRC 
(all of which were seeded from pre-switch tOPV use), and later detec/ons in Somalia, Syria and 
the Philippines that remained 
“silent” at the /me of the switch.  

The rush to fulfil requirements in 
advance of the switch, led to 
inadequate immunity and cri/cal 
seeding events that set us up for 
failure. For example, in DRC, 2 NIDs 
were conducted back to back in 
March and April 2016 following 
nearly 1-year without OPV2 SIAs. 
Seeding events were detected ~1 
year later, which resulted in 
cascading cycles of transmission and 
seeding. DRC has reported >700 
cVDPV2 cases since the switch with 
cases reported in 70/82 total 
months.   
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Lessons for bOPV withdrawal: Leading up to OPV withdrawal, addi/onal focus to increase and 
maintain immunity in priority countries is required (especially known pockets of low immunity), 
with numerous OPV SIAs spread throughout the year prior to withdrawal.  

 

3. Con/nued and undetected cVDPV2 transmission at the /me of the switch  

Requirement: In advance of the switch, all countries needed to be free of ‘persistent’ cVDPV2 
(i.e., cVDPV2s of the same gene/c lineages in circula/on for ≥6 months). The criteria specified 
that the period of absence of persistent cVDPV2 was between March-September 2015, to allow 
for decision-making. If detected, the switch was to be delayed un/l at least April 2017. Note 
that there was no informa/on provided on ac/on for detec/ons between October 2015 to April 
2016.  

Evalua/on and implica/ons: Four cVDPV2 
outbreaks were detected between Mar 2015 
and Apr 2016 (Guinea, Myanmar, Nigeria – 
FCT and Borno). All were interrupted pre 
switch, using tOPV SIAs, apart from Borno, 
no/fied April 2016, which was interrupted 
shortly aferwards. Based on the cVDPV2 
detected pre-switch, this criteria was largely 
met, as all known detec/ons were 
interrupted before the switch (apart from 
Borno, which was interrupted shortly afer). 

However, there were at least 3 outbreaks 
that went undetected, including Somalia, 
Syria and the Philippines, with cVDPV2 
seeded in these geographies well in advance 
of the switch. These undetected outbreaks 
remained fairly focused in scope and/or interrupted shortly afer detec/on (the excep/on for 
the laPer is Somalia, with con/nued transmission for nearly 10 years, despite being rela/vely 
focused in scope). Syria interrupted early (March-September 2017) and remained focused; 
Philippines interrupted early (June 2019-January 2020) and remained focused (apart from 
exporta/on to Malaysia); and Somalia remained focused (apart from exporta/on to Kenya).  

Other undetected outbreaks (DRC, Nigeria, Pakistan) were seeded from tOPV use in the 1-year 
leading up to switch. If these had been detected pre-switch, they may not have been classified 
as ‘persistent’. These seeding events in DRC and Nigeria resulted in cascading effects of 
transmission and seeding, se�ng off many of the ongoing cVDPV2 outbreaks.  
 
Lessons for bOPV withdrawal: Maintaining and further enhancing surveillance is cri/cal in 
advance of OPV withdrawal. Clear defini/on, /me window and ac/on following detec/ons is 
required.  
 
4. Limited progress in RI and lack of alterna/ve strategies to increase coverage, leaving a weak 
founda/on of type-2 immunity and contribu/ng to high case burden 
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Requirement: To ensure impact of IPV in RI, ‘sufficient’ coverage was required, with emphasis 
on system strengthening (i.e., 10% increase in RI coverage annually, in highest risk geographies).  

Evalua/on and implica/ons: The GPEI (in partnership with IVB) con/nues to set targets for 
improvements in RI (i.e., 10% annual increase in Strategic Plan) without making substan/al 
improvements that result in 
meaningful impact. The lack of 
progress in RI system strengthening 
in high-risk countries limited the 
benefit of IPV and contributed to 
the high cVDPV2 case burden. IPV1 
coverage has remained <80% at the 
Na/onal-level across high-risk 
geographies, with many countries 
repor/ng coverage <60% and <50% 
(WUENIC), along with substan/al sub-na/onal heterogeneity. 

Strong RI systems are cri/cal to mi/gate impact of cVDPV outbreaks. Egypt provides an 
excellent example as to what can be achieved with a solid founda/on of RI (Figure). Egypt has 
consistently high (>95%) and homogeneous RI coverage. They reported a cVDPV2 outbreak 
between 2020-2022. Despite many cVDPV2 detec/ons in ES across the country, and many 
seeding events due to sub-op/mal quality of 4 
OPV2 NIDs (plus addi/onal rounds in select areas), 
no cVDPV2 cases were reported. Egypt was 
treated as a success story, despite transmission for 
~2 years. The founda/on of IPV provided Egypt 
/me to interrupt transmission and “get things 
right”, without facing the immediate consequence 
of cases. In the absence of strong RI, cVDPV2 case 
burden in Egypt would have been high. In contrast, 
DRC with RI as low as 38% (and no IPV SIAs), 
reported >700 cVDPV2 cases. Strong RI will be of 
even greater importance for type-1 (due to higher-
case to infec/on ra/o).  

Lessons for bOPV withdrawal: Strong RI systems are cri/cal to prevent case burden from 
cVDPV outbreaks. Greater improvements in high-risk geographies are essen/al in advance of 
bOPV withdrawal.  
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5. Limited stockpile of mOPV2 vaccine, resul/ng in focused and insufficient outbreak response 
scope  

Requirement: A global stockpile of mOPV2 was required to 
respond to cVDPV2 outbreaks. Due to the strict containment 
protocols formulated in advance of the switch and the resul/ng 
discon/nua/on of OPV2 bulk produc/on, the stockpile needed 
to be sufficient to adequately respond to any and all cVDPV2 
outbreaks in the post switch era.  

Evalua/on and implica/ons: The ini/al plan (devised in 2009) 
was to secure 750 million mOPV2 doses; however, this was 
modified in the years leading up to the switch, with 519 million 
mOPV2 doses ul/mately determined to be a sufficient stockpile. The mOPV2 stockpile 
requirements were based on the expected number of cVDPV2 outbreaks post switch (i.e., three 
outbreaks in the first year, with declining risk in each subsequent year) (Figure). Observed 
outbreaks from pre-switch tOPV use were in close alignment with expecta/ons. What the plans 
didn’t account for was the lack of capacity to stop outbreaks (and con/nued seeding of new 
cVDPV2), resul/ng in not a decline but ever-increasing outbreak magnitude, case burden and 
number of infected countries.  

The ‘worst-case’ scenario materialized and the program quickly began running out of outbreak 
control vaccine (i.e., mOPV2), without the ability to rapidly procure more. Because of the 
containment priori/es, the produc/on of type 2 bulk had already been discon/nued by the 
manufacturers. By the end of year 3, >200 million mOPV2 doses had been used and 
transmission was expanding (Figure). The strain on the mOPV2 stockpile drove focused 
outbreak responses, and in year 4 nearly half of all detec/ons were outside of the response 
scope following 2 OPV2 SIAs (with scope par/cularly inadequate in DRC).  

Despite a substan/al increase in cases 
and infected countries between years 3 
and 4 afer the switch (i.e., from 84 
cVDPV2 cases in 7 countries, to 548 cases 
in 21 countries), the number of mOPV2 
doses used in these two years was nearly 
the same (i.e., ~110 million). Focused 
scope of responses in year 4 led to a peak 
of cVDPV2 transmission and cases in year 
5, with >1,000 cVDPV2 cases reported 
across 24 countries. Supply constraints 
were addressed by year 5 (and novel 
OPV2 became available and was used 
extensively), resul/ng in larger responses 
(>400 million doses used in year 5); 
however, transmission was already 
widespread and endemicity established 
in many countries. 
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Lessons for bOPV withdrawal: Ensuring sufficient supply of essen/al OPV vaccines (and IPV) is 
cri/cal for a successful switch, allowing for responses to be driven by epidemiology and not 
supply constraints. Con/nuing to manufacture these OPV vaccines at pre-switch levels will be 
essen/al and will ensure a con/nuing increasing stockpile afer bOPV withdrawal and the 
op/on to reverse the OPV cessa/on, if required.  

 

6. Revision of outbreak control SOPs, reducing the number of rounds and target popula/on, 
and elimina/ng IPV from outbreak response 

Requirement: Appropriate cVDPV2 outbreak response protocol was required, ensuring clear 
guidance to countries on scope, /ming and frequency of SIAs.  

Evalua/on and implica/ons: Supply constraints resulted in a substan/al reduc/on in the 
recommended number and scope of mOPV2 SIAs and removal of IPV from outbreak response 
guidelines (Table). The ini/al cVDPV2 outbreak response guidelines developed in advance of 
the switch included 5+ SIAs of a minimum 2 million popula/on target and IPV included in the 
second SIA. By mid 2017, the 
guidelines cut both the number of 
SIAs and scope in half, with IPV no 
longer recommended. While the 
reduced number of SIAs was 
informed by research (Bangladesh 
study), the reduced scope was largely 
driven by supply constraints, as it was 
well understood that scope would 
need to increase with /me from 
switch due to the increasingly 
suscep/ble popula/ons. The greatest 
impact on reduced scope was in DRC, which conducted highly focused responses failing to 
capture extent of transmission.  

Messaging to countries for reduced scope of mOPV2 response centered on the risk of seeding 
from mOPV2 use (which had serious implica/ons discussed in the next sec/on), while 
messaging for removal of IPV from guidelines focused on its use as only a tool for RI. This 
messaging was reinforced by the strict measures for releasing vaccine through the mOPV2 
Advisory Group. This created confusion at the country level and impacted their ability to 
propose and implement appropriate and effec/ve outbreak control plans.  

Lessons for bOPV withdrawal: Guidelines should be driven by epidemiology, and not 
con/nuously change unless there is cri/cal new informa/on or vaccine products (e.g. nOPV2).  

 

7. Delays in nOPV2 introduc/on and perceived/communicated risk of mOPV2, resul/ng in 
substan/al delays in outbreak response. 

Requirement: No requirement. 
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Evalua/on and implica/ons: At the /me of the 
switch, nOPV2 was not available, but as 
development progressed it was perceived as a 
‘magic bullet’. Once nOPV2 became available in 
2021, countries were willing to wait to receive the 
vaccine, given the perceived and communicated risk 
of mOPV2 (coupled with the promise of nOPV2). 
Many countries substan/ally delayed outbreak 
responses as they waited for nOPV2 to be available, 
and once it was ready for use, supply constraints 
resulted in addi/onal delays.  

Delays in responding resulted in con/nued and 
expanding transmission in many countries in year 4 
and 5, par/cularly in the African Region (Figure). In the context of increasing suscep/bility and 
expanding transmission, this created ‘the perfect storm’ of factors accelera/ng the extent of 
cVDPV2 transmission.  

Lessons for bOPV withdrawal: At the /me of the switch nOPV2 was not an/cipated. For bOPV 
withdrawal, at a minimum nOPV1 and nOPV3 must be ready, including manufacturing capacity, 
robust supply security (>2 manufacturers) and regulatory approvals.  

 
8. Lef over tOPV vials in storage sites, poten/ally seeding (at least one) cVDPV2 outbreaks  

Requirement: Following OPV2 cessa/on, all remaining stocks of tOPV were to be collected, 
destroyed and independently validated at the country level.  

Evalua/on and implica/ons: While countries checked all Na/onal and Provincial/Sate storage 
facili/es, the majority of countries only monitored <30% of health facili/es (at District level or 
below) for tOPV (Figure). Substan/al amounts of tOPV was found at monitored facili/es. 
Collec/ng tOPV from private sector was 
par/cularly difficult.  

While tOPV vials were likely present in many 
countries, inadvertent use resul/ng in 
cVDPV2 outbreaks appears limited (Figure). 
Nearly all seeding events coincide with 
OPV2 use (either at the same admin1 level, 
in the same country or bordering country). 
Pakistan is the excep/on and may have 
seeded its cVDPV2 outbreak in 2019 from 
inadvertent tOPV use.  

Lessons for bOPV withdrawal: Moving 
forward, ensuring all OPV is collected and 
contained post switch, that there is bePer 
engagement with private sector, and the 
valida/on process includes a majority (if not 
all) health facili/es will be essen/al.  
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9. Inadequate or late detec/on of cVDPV2 (both new emergences and ongoing transmission), 
delaying implementa/on of outbreak control measures 

Requirement: Surveillance capacity must be ‘sufficient’ to detect all cVDPV2 post switch. 

Evalua/on and implica/ons: In the post switch era, new cVDPV2 emergences have typically 
been detected early, especially in 
consequen/al geographies. The majority 
(58%) of first detec/ons within a new 
emergence were 6-10 nucleo/de divergent, 
indica/ng early detec/on; however, there 
were substan/al gaps (>20 nucleo/des 
divergence from parental Sabin virus) in select 
geographies (Somalia, Ethiopia, Syria, 
Mozambique, Indonesia, Malaysia) indica/ng 
surveillance gaps, par/cularly in areas or 
countries with limited environmental 
surveillance (Figure).  

The global surveillance system has 
detected >3,300 cVDPV2 cases and >1,600 
cVDPV2 ES samples between May 2016-
Aug 2023, across 52 countries (Figure). 
Overall surveillance quality is strong, 
especially the acute flaccid surveillance 
(AFP) arm, that covers almost every single 
country. Most countries report a non-polio 
AFP rate ≥2 cases per 100,000 popula/on 
<15 years of age (however, there are sub-
na/onal gaps). Stool adequacy remains a 
greater concern, and despite 
improvements over the past few years in 
high-risk geographies (DRC, Chad), many 
geographies con/nue to fall <80% 
achievement.  

Environmental surveillance (ES) has been 
strengthened to support AFP, and there 
has been an increased frequency/scope of 
sampling, enabling faster detec/on of 
cVDPV2 in select geographies (Figure), 
with 33% of new emergences and 22% of 
new geographies (admin1) first detected 
through ES. However, sensi/vity of ES 
remains sub-op/mal in many high-risk 
countries, par/cularly in the African 
Region. In many high-risk countries, <30% of ES samples detect virus, i.e., NPEV, Sabin, 
WPV/VDPV.  
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Lessons for bOPV withdrawal: While the program’s issue was not necessarily determining 
which areas have virus, ensuring consistent detec/on and capacity to capture extent of 
transmission will be cri/cal. Strengthening ES sensi/vity in high-risk areas (in parallel to efforts 
in strengthening RI, which may impact AFP surveillance sensi/vity) and ensuring expansion of 
ES includes appropriate sites (i.e., op/miza/on and not simply expansion) will be essen/al. In 
the context of transi/on planning, surveillance (and outbreak response) capacity must be 
maintained.  
 
 
10. Delays in processing and no/fying cVDPV2 AFP and ES samples, exacerba/ng delayed 
responses 

Requirement: Surveillance capacity must be ‘sufficient’ to /mely process all cVDPV2 post 
switch. 

Evalua/on and implica/ons: While overall 
surveillance quality is rela/vely strong, select 
geographies had substan/al delays in shipping 
and/or processing samples (a greater issue 
than detec/on for both new emergences and 
cVDPV2 overall). With the increased strain 
from high cVDPV2 burden (in year 4 onwards), 
surveillance processing /me greatly increased 
(Figure). Time to no/fica/on was >3 months 
in a large number of countries. Delays in 
no/fica/on have downstream effects in 
delayed response (as by the /me it is no/fied, 
transmission has already spread, outda/ng 
the assessed risk and response strategy.) 

 
Lessons for bOPV withdrawal: Ensure 
surveillance processing /me is consistently <3 
months across countries and shorten both 
field collec/on, shipment and laboratory processing /me as much as possible. The surveillance 
system must be able to withstand increased burden of high case numbers and ES detec/ons. 
Remaining vigilant with surveillance is cri/cal in advance of OPV withdrawal. 
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4. RECOMMENDATIONS FOR THE ANTICIPATED bOPV CESSATION 
 
While, in 2016, the GPEI had a can-do approach, a percep/on of being able to overcome any 
challenge, and perhaps relied on some wishful thinking, any new vaccine withdrawal aPempt 
must pass greatly increased hurdles and scru/ny. This is to avoid another failure, which would 
have even greater consequences in the form of paralyzed cases due to the 10-fold higher case 
to infec/on ra/o (1:2000 for type 2 against 1:200 for type 1) and could also cause irreparable 
reputa/onal damage to the organiza/ons involved in GPEI, influence funding and confidence 
of the public.  
 
Therefore, we propose the following guiding principles for a bOPV cessa/on: a) plan for “worst-
case” scenario (i.e., concentrate on source versus sink, reservoir versus indicator community); 
b) assume no difference in transmissibility (or force-of-infec/on) among the three Sabin strains; 
and c) be aware and communicate: Surveillance will be more sensi/ve for Sabin type 1, but 
plan for higher case burden for type 1. The situa/on of Sabin type 3 is less well understood but 
may be more likely to be similar to type 2.  
 
The program needs to demonstrate that it can control and close out outbreaks within 6 months 
afer designa/on of “persistent” cVDPVs. Afer bOPV withdrawal, type 1 and type 3 popula/on 
immunity will decrease, and a race will start for virus elimina/on in the face of a growing 
suscep/bility gap. We must remember that most countries currently use a RI schedule that 
includes 3-4-dose bOPV + 2-dose IPV. In future, IPV will be the only vaccine for polio preven/on, 
a vaccine that has no ability for secondary spread and secondarily “immunize” some 
suscep/ble contacts. Therefore, the GPEI faces a “grave” risk. If the popula/on immunity falls 
below threshold level for herd immunity, the uninten/onal or inten/onal reintroduc/on of 
poliovirus could cause massive outbreaks of poliomyeli/s. 
 
Therefore, for the an/cipated bOPV withdrawal we propose that the following triggers must be 
achieved for programma/c execu/on of cessa/on: i) no “persistent cVDPV” of any serotype. 
This requires outbreak control and elimina/on of all current outbreaks and endemic 
transmission; and ii) confirma/on of eradica/on of wild poliovirus (WPV) by the Global 
Cer/fica/on Commission (GCC). 
 
In addi/on, the following 10 prerequisites should be achieved before bOPV cessa/on can be 
considered. The first three address vaccine availability, the next three address popula/on 
immunity, the next three address rou/ne immuniza/on and the last addresses surveillance.  
 

1) Ensure sufficient stockpile quan//es of all required vaccines for “worst-case” outbreak 
scenario, including IPV, bOPV, nOPV1, nOPV2, nOPV3 and bnOPV, tnOPV. Stockpile the 
best vaccine based on sufficient evidence. The opportunity costs of single serotype SIAs 
assign a further priority to tnOPV.  

 
2) Con/nue to purchase (commitment) the outbreak vaccines during >5 years afer bOPV 

cessa/on (and re-set clock afer each outbreak); this would allow the manufacturers to 
plan, and maintain bulk produc/on & the fill-finish capacity;  
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3) Modify containment requirements temporarily (un/l all poliovirus type 2 has been 
eradicated) to contribute to eradica/on (not just make the world safer afer 
eradica/on). These requirements need to be applied in a flexible and realis/c way (i.e., 
cannot interfere with outbreak control, produc/on of required vaccines, or laboratory 
processing, all serving the overall eradica/on goal). Laboratory methods should 
minimize reliance on live Sabin virus, should switch to S19, use pseudovirus and 
facilitate direct detec/on);   

 
4) Conduct preven/ve SIAs that reach and maintain high popula/on immunity. Current 

strategies must be revised to ensure sufficient number and quality of preven/ve SIAs. 
Clearly defined benchmarks and methods of evalua/on are required. Develop rapid 
methods to measure popula/on immunity. 

 
5) Design realis/c outbreak response SOPs (that incorporate innova/ve ideas with back-

to-basics principles) and obtain sufficient outbreak control funding for “worst-case” 
scenario. Outbreak control scope must guide funding needs – not opposite (draf new 
SOPs to reflect this pre-requisite). Streamline decision-making of outbreak response 
plans and approval/release of required vaccine to facilitate /mely implementa/on. 
Track progress and make refinements, as required; 

 
6) Consequen/al geographies require special pre- and post-switch strategies. For the pre-

switch period: Increase popula/on immunity to surpass threshold for herd immunity. 
Develop context-specific strategies and ring vaccina/on around inaccessible areas. For 
the post-switch period: Pre-posi/oning of stockpile vaccines in consequen/al 
geographies. Pre-approval of outbreak ac/vi/es (including funding);  

 
7) Improve RI coverage to reach and surpass threshold for herd immunity. Design new 

strategies (with innova/ve approaches to reaching children, e.g., door-to-door fIPV 
SIAs) and ensure closer collabora/on with IVB. Consequen/al geographies should be 
assigned the highest priority, with the next highest priority to areas with high 
propor/on of “zero-dose” children (state, districts);  
 

8) Include nOPV2 into pre-switch rou/ne immuniza/on schedule in highest-priority 
countries (or consequen/al geographies). For example: nOPV2/bOPV at birth, 6, 10, and 
14 weeks, and IPV at 14 weeks + >9 month, or, when available, nOPV2/bOPV plus 
hexavalent vaccine at 6, 10, and 14 weeks (and an addi/onal dose of hexavalent vaccine 
in the second year of life);  

 
9) Accelerate introduc/on and promote high coverage with hexavalent vaccine. 

Introduc/on should priori/ze high-risk countries, especially GAVI-eligible countries;  
 

10) Further increase surveillance sensi/vity and speed of detec/on/processing for /mely 
no/fica/on and ac/on. Focus on op/mizing (instead of simply increasing) ES sites. 
Accelerate implementa/on of direct detec/on methods and ins/tute special strategies 
to reduce shipping delays in complex situa/ons/contexts. Ensure transi/on plans do not 
impact surveillance capacity.  
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Furthermore, GPEI should place careful aPen/on to plans and planning that will also help 
minimize poten/al downstream problems, such as: a) commission a plan B (of cri/cal voices); 
b) compile a detailed risk matrix, risk reduc/on & risk mi/ga/on, and con/ngencies for 
unexpected eventuali/es; c) define a priori success and failure; d) evaluate progress every 3 
months; and f) review status at end of year 2 post cessa/on for final determina/on. 
 
Moreover, the GPEI should consider implementa/on of bOPV cessa/on in a phased manner to 
minimize risk and gain experience. Phased op/ons should be explored (e.g., risk status (African 
Con/nent + Yemen + Afghanistan/Pakistan), countries with cVDPV1 outbreaks, etc.) versus rest 
of world. Low-risk WHO Regions could go first (European Region, Region of the Americas, 
Western Pacific Region], then South East Asian Region, followed by Eastern Mediterranean and 
African Regions).  
 
 
 
5. CONCLUSIONS  
 
The OPV2 cessa/on, the “switch”, has not been successful, and the world´s children con/nue 
to pay the price in terms of morbidity (i.e., paraly/c disease) and mortality (death from 
poliomyeli/s). This failure must be weighed against the >20 million children that walk today 
because of GPEI, supported by rou/ne immuniza/on programs and the associated vitamin A 
distribu/on campaigns.  
 
However, the GPEI must strive to do bePer:  
 
• At present, the emperor [i.e., outbreak control] has NO clothes –> achieving the two 

triggers for bOPV cessa/on may be most challenging. In our view, the key to controlling 
cVDPV2 poliovirus endemicity requires a way back to the basics; conduct na/onal 
immuniza/on days (NIDs) when transmission is widespread, supplemented by subna/onal 
NIDs (SNIDs) when transmission becomes localised, supported by high-quality surveillance, 
and improving rou/ne immuniza/on programs. 

• In the current situa/on it is bePer to take the /me, get it right, then to rush, and fail 
spectacularly (Failure, this /me, cannot be an op/on). At this point in /me, all realis/c 
op/ons for achieving trigger and prerequisite require at least 5 years of maximal effort. The 
program should use the /me wisely to build up popula/on immunity and find ways to 
maintain this popula/on immunity above the threshold for herd immunity. This is especially 
important in consequen/al geographies.    

• Ins/tute closer collabora/on with RI will greatly increase likelihood of success! This could 
be very produc/ve at all levels, in the field, and in the organiza/onal parts of the GPEI core 
organiza/ons, especially WHO, UNICEF, GAVI and BMGF. GPEI and RI could work closely 
together to extend the reach of all recommended vaccines, and thus greatly increase the 
benefits of these vaccines. The current resurgence of measles, but also diphtheria, is a stark 
reminder that complacency invariably comes with a price that requires payment in 
morbidity and mortality.   

• With adherence to proposed trigger and prerequisites, GPEI has a “figh/ng chance” for 
success, but will this be sufficient? The addi/onal strategies, some outlined in the proposed 
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prerequisites, others in development, could help raise the popula/on immunity above the 
threshold for herd immunity, and maintain it there, un/l at least 5 years afer the last 
detec/on of poliovirus type 2 in communi/es. The introduc/on of hexavalent vaccine (with 
an IPV component) could be a game changer, also for polio eradica/on.  

 
 
 
 
 
 
 
 
 
 
 

 
 
 

6. WAY FORWARD (Proposed Priori/es) 
 
At this juncture in 2024, the program is neither ready for a next cessa/on aPempt or in a 
posi/on to rapidly control the massive outbreaks of cVDPV2 on the African con/nent or wipe 
out the stubborn transmission of WPV1 in Afghanistan and Pakistan. 
 
Un/l GPEI has achieved eradica/on of WPV1 and eliminated the chains of cVDPVs transmission, 
it should diligently improve the condi/ons for the an/cipated bOPV cessa/on. These condi/ons 
include developing the cri/cal products (especially vaccines) for a post-bOPV world, ensuring 
adequate manufacturing capacity, and eventually filling up the required stockpiles.   
 
The world is a very diverse place, and success cannot be forced in places where access is 
limited, and security cannot be granted. However, this realiza/on has not prevented the >100 
health workers that have lost their lives in the line of duty in the past decade. All GPEI decisions 
have consequences, but it is the view of the authors that health workers, especially volunteers, 
should not be put in harm`s way. 
 
In our review, we also noted the cumbersome leadership structure of GPEI (“too many cooks 
in the kitchen”), and the apparent inability of the program to make rapid decisions. 
Streamlining the decision-making structure, reducing the number of commiPees, task teams, 
advisory groups, could result in focusing resources, especially human resources, to be 
employed for directly suppor/ng programma/c ac/on in the field. 
 
Innova/ve new programma/c approaches should be both encouraged by GPEI and be assigned 
a high priority. Empowering local innova/ons, evalua/ng these, and keeping the ones that 
worked is the hallmark of pragma/c local solu/ons. Moreover, focusing on a back-to-basics 
approach that enabled the program to eradicate WPV from the African con/nent is required, 
and must be consistently achieved across all geographies.  
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Further research is cri/cal. A non-infec/ous vaccine that would induce mucosal immunity is the 
“holy grail” of polio eradica/on product development. New ways to rapidly determine 
popula/on immunity should be developed and made available to cVDPV-endemic countries, so 
that the program managers in these countries are empowered in real /me to make bePer 
programma/c decisions.  
 
Furthermore, a confluence of the “four-legged” strategy, RI, supplemented by SIAs, with two 
new elements, nOPV2 into RI, and house-to-house fIPV given during extended outreach, could 
substan/ally increase popula/on immunity in consequen/al geographies.  
 
In conclusion, polio eradica/on is imminently doable. The eradica/on program has come a long 
way and is struggling to cross the finish line. However, the last inch, the most difficult part of 
this journey remains a work in progress. We (collec/vely) need to recommit to eradica/on, 
reinforce our efforts, double down and find the right strategies even for inaccessible areas, to 
ensure that poliovirus can never find a home again in our communi/es.   
 
 
Epilogue:  
 
A moral impera/ve: The switch resulted in >3,300 children ge�ng paralyzed by cVDPV2 (WHO 
data, end of 2023). This number will likely increase since many cVDPV2 outbreaks are ac/ve 
and cause addi/onal children with paralysis. To mi/gate the consequences of this paraly/c 
burden, GPEI, in close coopera/on with the affected countries, should enhance support for 
rehabilita/on and educa/on for the affected “crippled” children. In addi/on, GPEI policies puts 
volunteers, polio staff and security personnel in harm´s way, with >100 people having been 
killed. The delays in eradica/on will further exacerbate this burden. GPEI should take a hard 
look how to lower risk exposure and whether the currently provided compensa/on to affected 
families is adequate.     
  
 
 
 
 
 
 
 
 
 
 
Annex A: Table summarizing the evalua/on of prerequisites and readiness criteria for OPV2 
withdrawal.   
 
Annex B: Table summarizing analyses underpinning the findings from evalua/on of OPV2 
withdrawal. 


