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Commentary

The Global Polio Eradication Initiative
has done well to introduce 3 doses of the
Inactivated Poliovirus Vaccine in
Afghanistan
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Smallpox eradication illustrated the critical importance of high vaccine efficacy (VE) of the smallpox
vaccine in rich and poor countries. Polio eradication was made possible with the inactivated poliovirus
vaccine (IPV), as it also exhibits high VE in rich and poor countries.

Oral polio vaccine (OPV), with very low VE in tropical low/middle income countries (LMICs), was an
inferior tool. Nevertheless, the global polio eradication initiative (GPEI) used trivalent OPV (tOPV)
exclusively in LMICs from 1988, when the World Health Organisation (WHO) resolved to eradicate polio
by 2000. The VE of tOPV was highest against type 2 and lowest against type 1 polio. Unsurprisingly,
wild poliovirus (WPV) type 2 polio was eradicated in 11 years (1999) and type 3 polio in 24 years (2012).
To date, type 1 remains endemic in Afghanistan and Pakistan, despite many dozens of supplementary
immunisation campaigns.

In 2025, GPEI and the Government of Afghanistan introduced fractional doses of IPV in each of three
campaign rounds in one large region, using needle-free intradermal inoculation devices. This was
reportedly well-received by health staff and the community. The realisation that IPV is the right tool
opens the door to move rapidly towards elimination of wild type 1 polio in Afghanistan and Pakistan,
as well as for stopping use of OPV and its attenuated version of novel OPV, both of which evolve into
circulating vaccine-derived poliovirus (VDPV) that causes polio outbreaks. However, the needle-free
intradermal device is expensive and not required for subcutaneous and intramuscular inoculations
with other vaccines, making this tactic not scalable in all of Afghanistan or replicable in Pakistan.
Currently polio is caused by WPV, VDPV and OPV directly as vaccine-associated paralytic polio. We

recommend routine use of three full doses of IPV given as a combination product with the currently
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used pentavalent vaccine, i.e., hexavalent vaccine to avoid giving extra injections, so that GPEI can use

it to stop all polio in all LMICs.

Corresponding author: Dhanya Dharmapalan, drdhanyaroshan@gmail.com

Introduction

One of the contributing factors, biologically the critical one, to the eradication of smallpox was the high
vaccine efficacy (VE) of the smallpox vaccine. All vaccinated persons were predictably protected from

disease when exposed to infection, in all regions of the world, rich and poor.

The promise of Salk’s inactivated poliovirus vaccine (IPV), showing similarly high VE in all regions of the

world, was the global eradication of polio.

In contrast, Sabin’s live virus oral polio vaccine (OPV) has widely variable VE — ranging from very low VE
in tropical low/middle income countries (LMICs) to high VE in temperate zone rich countries.)
(2] Therefore, it was not the right tool for polio elimination in tropical LMICs, attested by global
experience from 1988 when it was chosen exclusively for global polio eradication under the World Health
Organization’s (WHO’s) global polio eradication initiative (GPED).13]

Trivalent OPV (tOPV), used exclusively for polio eradication by GPEI from 1988 till mid-2016 but

withdrawn from use in 2016, was a balanced mixture of vaccine virus types 1, 2 and 3. In LMICs, the VE

against type 2 was the highest, and against type 1 the lowest, an observation which has never been fully
explained.‘[é]‘ For example, in Vellore, India, five doses of tOPV resulted in near-100 per cent
seroconversion for type 2, while it required 14 doses for the same effect in the case of type 1.
(4) Unsurprisingly, wild poliovirus type 2 (WPV-2) was eradicated globally in 1999 (last case in India) and
WPV-3 was eradicated in 2012 (last case in Nigeria). It is noteworthy that Afghanistan and Pakistan, the
two countries that have not yet eliminated WPV-1, were not the last countries to eliminate WPV-2 and
WPV-3, meaning thereby that tOPV coverage was sufficiently high in both countries to eliminate WPV-2

and WPV-3 ahead of India and Nigeria.

A new setback in Afghanistan and Pakistan

The pattern changed starting in 2012. WPV-1 was last seen in 2011 in India and 2016 in Nigeria, but it

remains endemic in Pakistan and Afghanistan 28l Thus, regarding WPV-1, the ‘Achilles’ heel that has led
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to failure to eliminate WPV-1 in its last bastion is the very low VE of OPV, as mentioned above,

compounded by the inability to sustain sufficiently high vaccination coverage.

Ten years have passed since Nigeria eliminated WPV-1 but progress had stalled in Pakistan and
Afghanistan. A new problem began showing its ugly head in December 2012, when violence against
vaccinators conducting OPV campaigns resulted in loss of life of campaign staffZl Unfortunately,
therefore, tOPV coverage (with multiple supplementary doses through repeated campaigns) slipped in
Pakistan and Afghanistan because of militant opposition to repeated OPV campaigns.@1 Inadequate

multi-dose coverage of OPV and the low VE, together, have led to the failure of WPV-1 elimination.

By contrast, the absence of opposition to any vaccine routinely delivered in immunization clinics is worth
noting. Because of very low VE, OPV has to be given repeatedly without an upper limit of number of
doses, for which community campaigns and even house-to-house campaigns were necessary, presenting

a “catch 22” problem.

GPEI’s vaccine choice was not science-supported

The GPEI was confident that OPV was the right intervention tool to eradicate polio, probably because,
firstly smallpox was eradicated using the live virus smallpox vaccine and secondly many virologists had
believed that live virus vaccines were necessary against virus diseases. Only those who were closely
watching the global vaccinology scenario knew that the paradigm had shifted, as demonstrated with
three inactivated virus vaccines that had shown high VE, namely, Semple’s rabies vaccine (1912), Salk’s
influenza vaccine (1945) and Salk’s poliovirus vaccine IPV (1955). Believing that live virus polio vaccine

was required for polio eradication, GPEI had overlooked the fatal flaw of the very low VE of OPV.

Furthermore, OPV has the inherent problems of undesirable transmissibility in some community
settings and genetic reversion to wild-like genotype and virulence during such transmission2l The
festering problems of polio outbreaks in dozens of LMICs due to circulating vaccine-derived polioviruses
(cVDPVs) since 2000 could have been and should have been avoided, if the public health experts in charge
of GPEI had weighed the science-based pros and cons of both vaccines. 29 gince 2012, the militant

opposition to frequent OPV campaigns made it well-nigh impossible to stop WPV-1 polio in Afghanistan

and Pakistan. GPEI has now responded positively to this impasse in Afghanistan.
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A step in the right direction

During August to October 2025, the GPEI and the Ministry of Health in Afghanistan have conducted a
three-dose IPV (fractional dose) campaign, using a needle-free injection device, in the eastern region of
Afghanistan, covering 1.2 million children up to 5 years.ml Apparently, IPV given in campaign mode was
both to induce immunity in children rapidly and test its feasibility and acceptability by the vaccinators

and the community. The response on all counts was very positive.

Giving primary immunization with 3 doses of IPV (full intramuscular doses or at least fractional
intradermal doses) during infancy is the right intervention for polio elimination. It makes the high VE
operative from early infancy, which could never have been achieved using OPV. With documented high
acceptance rate of the fractional dose IPV series in this geographic region, we anticipate successful
elimination of WPV circulation and complete protection of all children from polio caused by any
paralytogenic poliovirus, namely vaccine polioviruses in OPV, non-circulating vaccine-derived

poliovirus, cVDPV and WPV.

Therefore, the introduction of a three-dose IPV schedule in Afghanistan is an excellent step forward,
signaling the willingness to wean away from exclusive dependence on OPV for stopping polio. Both the
bold action and the change of heart that led to it are worthy of appreciation and endorsement by public

health experts globally.

Practical suggestions for the way forward

It is unclear whether the mass campaign of 3 rounds of fractional intradermal IPV inoculations, using jet
injectors conducted in one region with 1.2 million pre-school age children, is intended to be up-scaled in
the entire country with an estimated under-five population of 8-9 million, given its labor-intensive
nature and the need for massive numbers of the expensive jet injectors that are not required for

intramuscular and subcutaneous inoculation with other vaccines.

A simpler and sustainable way is to use conventional non-reusable syringes and needles to introduce full
dose IPV in combination with the pentavalent (DPT-Hib-HBV) vaccine as the hexavalent vaccine. This
approach can be scaled up in all of Afghanistan, replicated in Pakistan, and implemented in all countries
using OPV and remaining at risk of cVDPV outbreaks. In Afghanistan, genuine efforts to increase

coverage among infants with all vaccines as part of the long-standing Expanded/Essential Programme
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on Immunization (EPI), are required. The current 3-dose DPT coverage by age 12 months is estimated at

~60%.1121

Alternatively, the needle-free injection device may be supplied to all immunization clinics in
Afghanistan, and one fractional dose of IPV given concurrent with each of the three pentavalent vaccine
doses that are at present routinely given. However, this approach may not be easily replicated in all
countries using OPV because of the high cost of the injection device. If hexavalent vaccine is given the

conventional way, the IPV-specific injection is avoided.

The working goal now in Afghanistan must be to bolster the immunization system in order to reach at
least 80% 3-dose IPV coverage during infancy. The ultimate goal must be the withdrawal of all OPV, once
IPV 3-dose infant coverage stabilises at and over 80%, so that Afghanistan can eliminate polio, catching

up with all countries using IPV exclusively and remaining totally polio-free.

Global implications of the new tactic

The WHO, as the major force behind GPEL could do well to apply these same principles in all other
countries that are still using OPV. Sabin OPV’s later attenuated iteration, the novel OPV (nOPV), is also
unsafe by having already been shown to revert to neurovirulence.l2l Moreover nOPV does not address

the very low VE of OPV in tropical LMICs.

Once live poliovirus is no longer introduced in the community, the global eradication of polio can
predictably be achieved and sustained under high IPV coverage through EPI Eradication can be
confirmed by quality surveillance of acute flaccid paralysis, as was done in the twentieth century, before
cVDPVs were allowed to emerge and spread. Environmental surveillance can be phased out — first it can
be simplified without characterizing poliovirus isolates as vaccine-like or wild-like by molecular
methods, since any detected poliovirus signals its unacceptable transmission. After one year under
exclusive IPV vaccination, GPEI can discontinue it as a surveillance tool, reducing the overall cost of

global polio eradication.

Statements and Declarations

Funding

No specific funding was received for this work.

geios.com doi.org/10.32388/7YFLO8


https://www.qeios.com/
https://doi.org/10.32388/7YFLO8

Potential competing interests

No potential competing interests to declare.

References

1. Xpatriarca PA, Wright PF, John TJ (1991). "Factors Affecting the Immunogenicity of Oral Poliovirus Vaccine i

n Developing Countries: Review." Rev Infect Dis. 13(5):926—39. d0i:10.1093/clinids/13.5926. PMID 1660184

2. XGrassly NC, Fraser C, Wenger J, Deshpande JM, Sutter RW, Heymann DL, Aylward RB (2006). "New Strategi
es for the Elimination of Polio From India." Science. 314:1150—1153.

3. AWHO (1988). "Global Eradication of Poliomyelitis by the Year 2000." World Health Organization. https:/ap
pswho.int/iris/bitstream/handle/10665/164531/WHA41 R28 eng.pdf?sequence=1&isAllowed=y,.

4.3 Y5ohn Tj, Dharmapalan D (2025). "The Global Effort to Eradicate Poliomyelitis: Successes, Challenges and
the Path Forward." In: Gupta A, editor. Inmunization in Practice. A Guide for Healthcare Providers. New Del
hi: The Indian Journal of Pediatrics. p. 69—79.

5. 2World Health Organisation (n.d,). "Keeping the Polio Virus at Bay." World Health Organisation. https://ww

wwho.int/southeastasia/activities/maintaining-polio-free-status/keeping-the-polio-virus-at-bay.

6. 2Akau S (2022). "Nigeria's Polio Journey to Zero." UNICEF. https:/www.unicef.org/nigeria/stories/nigerias-p
olio-journey-zero.

7. Yohn TJ, Dharmapalan D (2022). Polio: The Eradication Imbroglio. The Malady and Its Remedy. Chennai:
Notion Press. page 231.

8.2 Animesh R (n.d,). "The Pakistani Taliban’s Campaign Against Polio Vaccination." CTC Sentinel. 7(8):17-19.

https.//ctcwestpoint.edu/wp-content/uploads/2014/09/CTCSentinel-Vol7Iss85.pdf.

9.2 Djohn TJ, Dharmapalan D, Hirschhorn N, Steinglass R (2025). "Global Polio Eradication Has Failed: A Trag

edy of Errors Over 37 Years." doi:10.20944/preprints202507.2256.v1.

10. %john TJ, Dharmapalan D, Hirschhorn N, Steinglass R (2023). "How to Avoid Causing Polio in the Name of It

s Eradication.” Lancet. 402(10397):179—180. doi:10.1016/S0140-6736(23)01069-3. PMID 37453743.

11. 2Global Polio Eradication Initiative (2026). "Protecting Children Without Fear: A New Way to Vaccinate Aga

inst Polio in Afghanistan.” Global Polio Eradication Initiative. https://polioeradication.org/news/protecting-

children-without-fear-a-new-way-to-vaccinate-against-polio-in-afghanistan/.

12. 2Mohammadyan GR, Nejadghaderi SA, Sharifi H, Gouya MM, Zahraei SM, Haghdoost A (2025). "Trends of

Routine Childhood Vaccination Status in Afghanistan Over the Last Two Decades (1999-2023)." Trop Med

geios.com doi.org/10.32388/7YFLO8


https://doi.org/10.1093/clinids/13.5.926
https://pubmed.ncbi.nlm.nih.gov/1660184
https://apps.who.int/iris/bitstream/handle/10665/164531/WHA41_R28_eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/164531/WHA41_R28_eng.pdf?sequence=1&isAllowed=y
https://www.who.int/southeastasia/activities/maintaining-polio-free-status/keeping-the-polio-virus-at-bay
https://www.who.int/southeastasia/activities/maintaining-polio-free-status/keeping-the-polio-virus-at-bay
https://www.unicef.org/nigeria/stories/nigerias-polio-journey-zero
https://www.unicef.org/nigeria/stories/nigerias-polio-journey-zero
https://ctc.westpoint.edu/wp-content/uploads/2014/09/CTCSentinel-Vol7Iss85.pdf
https://doi.org/10.20944/preprints202507.2256.v1
https://doi.org/10.1016/S0140-6736(23)01069-3
https://pubmed.ncbi.nlm.nih.gov/37453743
https://polioeradication.org/news/protecting-children-without-fear-a-new-way-to-vaccinate-against-polio-in-afghanistan/
https://polioeradication.org/news/protecting-children-without-fear-a-new-way-to-vaccinate-against-polio-in-afghanistan/
https://www.qeios.com/
https://doi.org/10.32388/7YFLO8

Health. 53(1):149. doi:10.1186/541182-025-00830-5. PMID 41177879; PMCID: PMC12581220.

13. 2Namageyo-Funa A, Greene SA, Henderson E, et al. (2024). "Update on Vaccine-Derived Poliovirus Outbrea
ks — Worldwide, January 2023—June 2024." MMWR Morb Mortal Wkly Rep. 73:909-916. doi:10.15585/mm

wrmm?734l1al.

Declarations

Funding: No specific funding was received for this work.

Potential competing interests: No potential competing interests to declare.

geios.com doi.org/10.32388/7YFLO8


https://doi.org/10.1186/s41182-025-00830-5
https://pubmed.ncbi.nlm.nih.gov/41177879
https://doi.org/10.15585/mmwr.mm7341a1
https://doi.org/10.15585/mmwr.mm7341a1
https://www.qeios.com/
https://doi.org/10.32388/7YFLO8

