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Inactivated poliovirus vaccine (IPV), developed by Jonas Salk and colleagues and licensed 

in 1955, was the first poliovirus vaccine.1 Salk IPV, a mixture of all three poliovirus types, 

was developed by inactivating wild polioviruses, a method that continues to be used for IPV 

production. Although multiple safeguards exist to prevent release of wild polioviruses from 

IPV production facilities, the continued use of Salk IPV poses a substantial risk for disease 

outbreak because of the potential for accidental release. The last case of indigenous wild 

poliovirus type 2 was reported in India in 1999.2 However, in 2000, and then again in 2002–

03, wildtype 2 poliovirus was detected in multiple patients with acute flaccid paralysis in 

India.3 Genomic sequence analysis determined the type 2 poliovirus to be the MEF-1 strain, 

which is used for manufacturing IPV. The detection of the MEF-1 strain highlights the 

importance of using safer strains for IPV production, ideally those that are non-infectious to 

humans and stable enough to not acquire paralytic potential.

In 2012, Japan licensed IPV manufactured with Sabin strains, the live-attenuated strains of 

poliovirus used to manufacture oral poliovirus vaccine (OPV).4 China licensed Sabin IPV 

in 2015, which helped to mitigate the effect in the country of a global shortfall in Salk 

IPV supply.4 Although Sabin strains are infectious, they do not generally cause paralysis 

unless they can mutate and acquire neurovirulence. Therefore, manufacturing IPV using 

Sabin strains presents a lower risk if there is a containment breach than using wild poliovirus 

strains.

Over the past 5 years, despite some setbacks, the Global Polio Eradication Initiative has 

achieved two commendable milestones: certifying the global eradication of indigenous 

wild poliovirus types 2 and 3.5 With the world closer to global polio eradication, there 

is need to refine poliovirus vaccination schedules. Use of OPV, the principal tool to 

achieve eradication, would need to stop after the certification of eradication of all wild 

polioviruses because live polioviruses can have adverse effects. Rarely, Sabin strains cause 

vaccine-associated paralytic poliomyelitis (VAPP) in vaccine recipients and their close 

contacts or revert while circulating in under-immunised populations, eventually acquiring 
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neurovirulence vaccine-derived poliovirus (VDPV).6 IPV does not cause VAPP or VDPV 

because it contains killed polioviruses. However, an important limitation of IPV is its 

inability to induce mucosal intestinal immunity, which is important to prevent excretion and 

transmission of polioviruses.

The study by Hanqing Wang and colleagues7 in The Lancet Infectious Diseases provides 

helpful data on the immunogenicity of Sabin IPV and bivalent OPV when used in a 

sequential schedule. A sequential schedule is important for several countries, including 

China, that have no wild poliovirus circulation but face the threat of outbreaks because 

of endemic poliovirus transmission in neighbouring countries (Pakistan and Afghanistan in 

the case of China) while continuing to observe VAPP cases because of OPV use. The risk 

of VAPP is highest with the first OPV dose, so schedules that give only IPV as the first 

dose lower or eliminate the risk of VAPP. In Hungary, VAPP was not observed after the 

introduction of a single IPV dose, the first of many countries to introduce a sequential IPV–

OPV schedule for VAPP prevention.6 Hanqing and colleagues7 report that at least two Sabin 

IPV doses are needed to achieve at least 90% seroprotection against type 2 poliovirus. The 

Strategic Advisory Group of Experts on Immunization has recommended achieving at least 

90% seroprotection against poliovirus type 1, 2, and 3 after OPV withdrawal, with the first 

IPV dose at or after 14 weeks of age and a second dose at least 4 months later.8 Hanqing 

and colleagues7 also reported that it is possible to not only achieve 90% seroprotection by 4 

months of age but also to do it following a sequential IPV–OPV schedule to mitigate the risk 

of VAPP.

Although it is clear that at least two IPV doses are essential for adequate humoral immunity, 

the study is missing data on intestinal immunity. Does one dose of bivalent OPV following 

two doses of Sabin IPV induce adequate intestinal immunity to type 1 and 3 polioviruses? 

Previous studies have shown that although one OPV dose induces intestinal immunity in a 

high proportion of recipients, there is a substantial gain in intestinal immunity with a second 

OPV dose, whereas a third OPV dose provides little gain in intestinal immunity.9 Could the 

solution be to administer both IPV and bivalent OPV at the second immunisation visit, with 

only IPV given at the first visit and only bOPV given at the third visit?

This study provides further reassuring data that Sabin IPV is safe and effective. A useful 

next research step would be to compare the intestinal and humoral immunity of different 

sequential Sabin IPV–OPV schedules. Worldwide, the challenge facing vaccine production 

lies in reliably increasing production of Sabin IPV, so that its use can be widespread beyond 

Japan and China.

Acknowledgments

We declare no competing interests. The findings and conclusions in this report are those of the authors and do not 
necessarily represent the official position of the US Centers for Disease Control and Prevention.

References

1. Vidor E, Plotkin SA. Poliovirus vaccine—inactivated. In: Plotkin SA, Orenstein WA, Offit PA, eds. 
Vaccines, 6th edn. Philadelphia, PA: Saunders, 2013: 573–97.

Zaman and Anand Page 2

Lancet Infect Dis. Author manuscript; available in PMC 2023 August 14.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2. Centers for Disease Control Prevention. Apparent global interruption of wild poliovirus type 2 
transmission. MMWR Morb Mortal Wkly Rep 2001; 50: 222–24. [PubMed: 11300627] 

3. Despande JM, Nadkarni SS, Siddiqui ZA. Detection of MEF-1 laboratory reference strain of 
poliovirus type 2 in children with poliomyelitis in India in 2002 & 2003. Indian J Med Res 2003; 
118: 217–23. [PubMed: 14870793] 

4. Okayasu H, Sein C, Hamidi A, Bakker WA, Sutter RW. Development of inactivated poliovirus 
vaccine from Sabin strains: a progress report. Biologicals 2016; 44: 581–87. [PubMed: 27720268] 

5. Polio Global Eradication Initiative. Two out of three wild poliovirus strains eradicated. 2019. 
http://polioeradication.org/news-post/two-out-of-three-wild-poliovirus-strains-eradicated/ (accessed 
Feb 27, 2020)

6. Sutter RW, Kew OM, Cochi SL, Aylward RB. Poliovirus vaccine—live. In: Plotkin SA, Orenstein 
WA, Offit PA, eds. Vaccines, 6th edn. Philadelphia, PA: Saunders, 2013: 598–645.

7. He H, Wang Y, Deng X, et al. Immunogenicity of three sequential schedules with Sabin 
inactivated poliovirus vaccine and bivalent oral poliovirus vaccine in Zhejiang, China: an open-
label, randomised, controlled trial. Lancet Infect Dis 2020; published online May 19. 10.1016/
S1473-3099(19)30738-8.

8. WHO. Meeting of the Strategic Advisory Group of Experts on Immunization, April 2017. Geneva, 
Switzerland, 2017. https://www.who.int/immunization/sage_conclusions/en/index1.html (accessed 
Feb 27, 2020).

9. Modlin JF, Halsey NA, Thoms ML, Meschievitz CK, Patriarca PA. Humoral and mucosal immunity 
in infants induced by three sequential inactivated poliovirus vaccine-live attenuated oral poliovirus 
vaccine immunization schedules. Baltimore Area Polio Vaccine Study Group. J Infect Dis 1997; 175 
(suppl 1): S228–34. [PubMed: 9203721] 

Zaman and Anand Page 3

Lancet Infect Dis. Author manuscript; available in PMC 2023 August 14.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://polioeradication.org/news-post/two-out-of-three-wild-poliovirus-strains-eradicated/
https://www.who.int/immunization/sage_conclusions/en/index1.html

	References

