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Tracking the virus 
Barbara Hull 

Each child is assessed far acute Flaccid paralysis. 

A network of virology 
laboratories has been 
established by WHO to 
undertake the task of virus 
surveillance - isolating and 
identifying the poliovirus to 
determine where eradication 
activities must be stepped up. 

As the global incidence of 
poliomyelitis cases declines 
and countries become polio

free, increasingly sophisticated viral 
detective work is being developed to 
pinpoint not only the type of polio
virus responsible for an outbreak, but 
also its precise geographical origin 
and relationship to other strains of 
the virus. Eradication of the disease 
entails eradicating the virus which 
causes it. Poliovirus types 1, 2 and 3 
are a closely related group of small 
ribonucleic acid (RNA) viruses, with 
the ability to invade and replicate in 
the motor neurones of the central 
nervous system. 

The natural history of poliovirus 
indicates that eradication is possible. 
Under normal circumstances, man is 
the only host. There are no animal or 
insect reservoirs which can harbour 
the virus, and therefore the preven
tion of human-to-human transmis
sion will result in its elimination. 
Survival in the environment is possi
ble, but is limited to a few days in the 
presence of high temperatures and 
bacterial contamination. Unlike 
many other pathogenic organisms, 
infection does not result in a long
term carrier state but in elimination 
of the virus from the body and the 
development of protective life-long 
immunity. From a detection point of 
view, a key problem is the fact that 
less than one per cent of infected 
children develop paralysis- the most 
obvious symptom of polio. A further 
10% develop mild, non-specific 
symptoms while the vast majority of 
infections are symptom-free. A 
further complication is the fact that 
polio-like paralysis may be caused 
by other infectious agents (including 
other enteroviruses), by neurological 
disorders or even by toxic substances 
and trauma. 
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Where is the wild virus? 
It was clear that clinical criteria alone 
were not enough to monitor the 
occurrence and disappearance of this 
disease. How would we know which 
child with acute flaccid paralysis 
(AFP) really had polio? Conversely, 
how do we know that poliovirus is 
not circulating silently among 
susceptible individuals and even 
among immune children and adults, 
showing no signs but ready to strike? 
When high immunization coverage 
and mass vaccinations reduce virus 
circulation to a few focal areas, how 
can these be detected? Where is the 
wild virus? 

A network of virology laborato
ries has been established by WHO to 
undertake this task of virus surveil
lance. Their critical function is the 
accurate and reliable isolation and 
identification of poliovirus in clinical 
specimens using standardized tech
niques and reagents. 

The network is organized on a 
three-tiered system, with more than 
60 national laboratories working in 
close coordination with epidemiolo
gists who investigate AFP cases. 
These are supported by 15 regional 
reference laboratories, which supply 
reagents , provide on-the-bench train
ing, and perform more sophisticated 
techniques. Five specialized labora
tories provide global support for 
research , production of specific 
reagents, and development of train
ing materials. Not all countries have 
the necessary facilities, and arrange
ments must be made to transport 
specimens, under refrigeration, to the 
nearest competent laboratory. The 
competence of the WHO network 
laboratories is assured by constant 
training, provision of high quality an
tisera and sensitive cell cultures, and 
annual proficiency testing. 

The surveillance system for polio 
relies on prompt reporting by health 
workers in clinics and hospitals of all 
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Testing stool specimens. 

children with AFP. These are 
examined by paediatricians and 
epidemiologists, and specimens
stool samples- are collected for 
laboratory investigation. In countries 
with few cases, specimens are also 
collected from healthy children who 
are close contacts. 

The isolation and typing of a po
liovirus does not end the laboratory 
investigation. Oral poliovaccine is a 
live attenuated mixture of the three 
types, which multiply in the gut and 
are excreted for several weeks after 
vaccination. Vaccine virus grows 
readily in cell culture, and is initially 
indistinguishable from its virulent, 
"wild" relative, so special tests have 
been developed to differentiate wild 
from vaccine-derived strains. 

Examining cell cultures. 

As the number of confirmed cases 
declines and several countries 
become polio-free, fresh questions 
arise. Have the indigenous strains of 
wild polio really disappeared? If a 
case or an outbreak occurs after a 
period of months or years, was this 
virus silently circulating all this time, 
representing a failure of the virus 
surveillance system, or has it been 
recently reintroduced from another 
country? 

Research designed to answer 
these questions has been spearheaded 
by a team at the Centers for Disease 
Control in Atlanta, USA, who are 
leaders in the field of "molecular 
epidemiology" - viral detective 
work which is based on observed 
small changes in the RNA over time. 

Studies on the 
genetic material 
of a large number 
of strains have 
shown that, as 
the virus is 
transmitted from 
person to person, 
mutations occur 
at a rate of 
approximately 
2% of a selected 
portion of the 
genome each 
year. 

These 
changes do not 
affect the 
susceptibility of 
the virus to 
antibody derived 
from vaccination 
or natural infec
tion, but provide 
a useful tool for 
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determining the relationship between 
viruses of the same type. High con
formity in the sequence of the build
ing blocks of the genetic material of 
two wild viruses indicates that very 
few transmission cycles have 
occurred from their common ances
tor. They are therefore considered as 
members of the same genomic 
family. Larger differences indicate a 
more distant diversion in the past, and 
independent lines of transmission. 
Differences of greater than 10% are 
taken to indicate different 
"genotypes" or families of viruses. 

Analysis of strains from many 
countries and regions has revealed 
"homelands" of various genotypes
limited geographical areas within 
which they circulate for a given time. 
Maps have been constructed showing 
the global distribution of the major 
genotypes. 

The programmatic implications of 
molecular epidemiology are far
reaching. Eradication activities can 
be directed at eliminating genotypes 
from their homelands even when they 
extend across national and regional 
borders. These coordinated surveil
lance and immunization strategies are 
being undertaken in several groups of 
countries. The need for intensified 
activities becomes apparent in highly 
endemic countries which are sources 
of virus. Developed countries and 
donor agencies are being encouraged 
to provide technical and financial 
assistance to those countries. 

Unti l the poliovirus is eradicated 
from every part of the world, all 
countries are at risk and will have to 
maintain constant epidemiological 
vigilance and viral surveillance. • 
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