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The Role of Antiviral Drugs in 
the Eradication of Polio

The Global Polio Eradication Initiative represents one of the most successful public 
health campaigns ever conducted—paralytic polio infections have declined by over 99% since 
1988. However, achieving the final stages of the complete eradication of polio poses a signifi-
cant challenge. Scientists have identified several possible scenarios through which the disease 
could resurface even after eradication has been declared. To protect past investments in polio 
eradication, this report recommends the development of at least one, but preferably two, polio 
antiviral drugs to supplement the tools available for the control of potential polio outbreaks in 
the post-eradication era. 

Although polio has not presented a 
major health threat in the United 

States since the 1960s, polio outbreaks 
continued to devastate communities in 
countries around the world for decades. 
When the Global Polio Eradication Initiative 
was launched in 1988, poliovirus caused 
more than 350,000 cases of paralytic disease 
annually in more than 125 countries. By 
2003, however, only 784 cases of paralytic 
polio were reported in a total of six countries. 
This tremendous public health achievement 
was accomplished through the cooperation 
of international organizations, individual 
governments, private organizations and 
hundreds of thousands of volunteers, and has 
vastly reduced the public health burden once 
imposed by paralytic polio. 

The final steps in eradicating polio and preventing post-eradication outbreaks, however, pose 
a significant challenge. Once the number of polio cases has reached and remained at zero for long 
enough—an achievement that is anticipated by the global polio eradication campaign authorities 
in the next few years—large-scale immunization campaigns will likely cease, leaving a growing 
number of unimmunized people vulnerable to post-eradication outbreaks. Scientists have identified 
several possible scenarios that could lead to a resurgence of the disease after eradication has been 
declared. Containing these potential outbreaks may require more public health tools than are cur-
rently available. 

The successes of the Global Polio Eradication Initiative have largely depended on the use 
of vaccines—inactivated poliovirus vaccines in the developed world and oral (or live) poliovirus 
vaccines in poorer countries—to prevent the spread of infections. While these vaccines are essen-
tial to preventing the spread of paralytic polio, there is no cure for treating individuals who have 

A child being given oral polio vaccine. 
Immunizations using this and other vaccines have 
vastly reduced the number of polio cases worldwide. 
(Image from the World Health Organization.)



been infected. A committee organized by the National 
Academies evaluated whether a polio antiviral drug 
that would treat infected individuals would be helpful, 
or perhaps even necessary, in achieving and maintain-
ing the final stages of global polio eradication. The 
committee was asked to address the feasibility and 
appropriateness of using a polio antiviral drug in the 
post-eradication era, the properties a polio antiviral 
compound would need in order to meet the goals 
of the eradication program, and the most promising 
targets for polio antiviral drug development. The com-
mittee also compared different approaches to polio 
antiviral drug development, including an assessment 
of the required scientific expertise, infrastructural 
needs, risks, obstacles, and relative costs. 

Challenges to Achieving Global Eradication
The Global Polio Eradication Initiative has im-

munized enormous numbers of children using the oral 
(or live) polio vaccine. Since 1988, the initiative has 
immunized some 2 billion children around the world, 
reducing polio infection by more than 99%. However, 
the oral polio vaccine, which has been crucial to the 

eradication effort, can itself become a persistent and 
dangerous source of poliovirus in the community, 
potentially posing a serious challenge to achieving 
global eradication. There are essentially two potential 
problems:

1) Mutated vaccine-derived poliovirus can 
circulate among unimmunized populations and 
cause new outbreaks of paralytic disease. The oral 
polio vaccine, which was originally developed by Al-
bert Sabin, contains weakened versions of each of the 
three strains of poliovirus. The vaccine viruses grow 
in the recipient’s intestines, causing a symptomless 
infection that stimulates highly protective and endur-
ing immunity to disease. The vaccine viruses can also 
spread between individuals, which is mostly beneficial 
because it helps immunization campaigns to reach 
even people who do not receive the vaccine directly. 

However, as the vaccine strains spread from 
person to person, they can mutate and reacquire the 
ability to cause paralytic disease (these are called vac-
cine-derived polioviruses). The circulation of vaccine-
derived paralytic polioviruses among unimmunized 
populations can cause new outbreaks of paralytic 
disease. 

Polio cases have decreased dramatically since the launch of the Global Polio Eradication Initiative in 1988; in 
recent years, polio outbreaks have been reported in just a few countries. The campaign’s strategy focused on 
universal immunization using the oral polio vaccine. But there are significant obstacles to achieving the complete 
eradication of polio. The emergence of new strains of the disease, such as vaccine-derived poliovirus, combined 
with the potential for the release of polio in a bioterrorist attack or laboratory accident, could make maintaining a 
polio-free world extremely challenging. (Images from the Centers for Disease Control and Prevention (left) and 
World Health Organization (right).) 



After wild poliovirus has been eradicated and 
the universal administration of oral polio vaccine has 
ceased, vaccine-derived viruses could pose a substan-
tial challenge to maintaining a polio-free world. As the 
time approaches when the eradica-
tion of wild poliovirus is expected, 
a strategy is needed to deal with the 
ramifications of ceasing universal 
vaccination. 

2) When oral polio vaccine is 
given to some people with immune 
deficiencies, it can cause persistent 
infections and the vaccine recipient 
can shed the live and harmful vi-
rus over extended periods of time. 
Attempts to cure these persistently 
infected individuals, often called 
“shedders,” have so far been unsuccessful. The known 
number of persistently infected individuals is small, 
but the actual number of such “shedders” globally 
cannot be assessed at the present time. If the num-
ber of chronically infected “shedders” is higher than 
expected, these individuals could become a source of 
live virus among unimmunized populations, increas-
ing the threat of post-eradication outbreaks. 

The Need for Antiviral Drugs: Possible  
Post-Eradication Outbreak Scenarios

Models suggest that polio outbreaks are very 
likely in the first few years after eradication is de-
clared and universal vaccination has ceased, but that 
the risk will then rapidly decline. The committee 
noted, however, that there is considerable uncertainty 
about some of the parameters used in the models. In-
terrupting the final chains of transmission may prove 
more difficult than current models suggest. The report 
concludes that it is not currently possible to predict 
exactly how the eradication of wild polioviruses and 
the residual problem of vaccine-derived polioviruses 
will play out. Among possible scenarios, vaccine-
derived strains might persist and continue to cause 
outbreaks longer than currently projected. It is also 
possible that poliovirus could persist, or that the virus 
could someday be released as a result of a bioterrorist 
attack or laboratory accident. 

If an outbreak should occur, one possible con-
tainment strategy is to immunize the affected com-
munity using the inactivated polio vaccines that are 
now used to immunize people in developed nations. 
However, the inactivated vaccines may not be suf-
ficient alone. While the inactivated vaccine prevents 
paralytic disease, it does not protect against intestinal 

poliovirus infection, viral replication, and shedding 
of the virus. Therefore, it is not well-suited to pre-
venting the spread of poliovirus infections during an 
outbreak, especially in countries where water supplies 

are unhygienic and vaccination is 
carried out by periodic campaigns 
rather than as part of routine medi-
cal care. To contain post-eradication 
outbreaks, it may be necessary to 
use an antiviral drug that prevents 
infection and spread of the disease 
during the time that the inactivated 
vaccine is being administered. 

The development of one or 
more antiviral drugs against polio-
virus would serve as an insurance 
policy that provides a key tool for 

containing outbreaks, should they occur. The existence 
of such antiviral drugs, in combination with stock-
piled vaccine, would increase our ability to respond 
to a future accidental or intentional reintroduction of 
wild poliovirus, and would provide the public health 
community an additional means of dealing with the 
continued circulation of vaccine-derived strains.

Qualities of a Successful Polio Antiviral and 
Promising Leads

An antiviral drug that could be used in concert 
with an immunization campaign to protect vaccine 
recipients from infection and limit the disease’s spread 
would enhance our ability to contain a polio out-
break. Such a drug would have to be extremely safe, 
especially for children, as well as stable and easy to 
use. It would have to be active against all poliovirus 
types. The success of an antiviral drug strategy will 
also depend on cost, timely distribution, and compli-
ance. Therefore, an antiviral program will require not 
only the development of the antiviral drug itself, but 
also detailed plans for how it will be deployed and 
how compliance with the recommended usage will be 
ensured. 

There are reasons for optimism: the poliovirus 
has been well-studied and researchers have identi-
fied a number of potential targets for antiviral drugs. 
Promising lead molecules have already been identified 
for two of these targets, and the report recommends 
exploring the development of these compounds. 

The report identifies several additional promis-
ing targets for potential polio antiviral drugs and de-
scribes some of the advantages and disadvantages of 
each. A secondary research effort should be continued 
to investigate targets that are not chosen for immedi-

The development of 
antiviral drugs against 
poliovirus would serve 
as an insurance policy 

that provides a key tool 
for containing  

outbreaks.
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ate development in order to ensure that there are 
additional compounds entering the development 
pipeline. Continued basic research into poliovirus 
will be necessary to support the drug development 
effort.

The Path to Developing a Polio Antiviral
The report recommends the formation of a 

multidisciplinary steering group to oversee the 
development of antiviral drugs to help contain 
potential polio outbreaks. Proving the safety and 
efficacy of a new antiviral drug will require a 
well-conceived and well-conducted development 
and testing strategy, including studies using animal 
models and large clinical safety trials. The steering 
group should identify the best targets, formulate 
a credible development plan, and solicit advice 
early on from regulatory authorities, since detailed 
justification of the plan will be extremely important 
to attract the necessary investment. 

Experience with the development of drugs 
against other viruses suggests that it will take at 
least several years to develop effective polio anti-
viral drugs. Therefore, it would be unwise to wait 
until polio outbreaks occur to begin developing an 
antiviral drug. If the need for such a drug arises, 
it will be too late to initiate the drug development 
program. Drug development requires a large, 
long-term investment with an unsure outcome, 
and marshalling the resources to develop antiviral 

drugs against polio will be challenging. However, 
an enormous public health burden of paralytic 
polio has been lifted as a result of the eradication 
effort, and an investment in drug development can 
be seen as the capstone to past investments in polio 
eradication. It would be prudent to develop at least 
one, but preferably two, polio antiviral drugs as a 
supplement to the tools currently available for the 
control of polio outbreaks in the post-eradication 
era.

The structure of the polio virus. Polio has been 
well-studied and researchers have identified a 
number of potential targets for antiviral drugs. 
(Image from the Centers for Disease Control and 
Prevention/Barbara Rice.)


