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Decades after being hit by poliovirus (PV), 20-70% polio survivors develop the “post-polio
syndrome” (PPS), a progressive condition characterized by chronic fatigue, pain, new
muscular weakness, cold intolerance. The etiology and pathogenesis of PPS are
undefined. The literature suggests that PV genome fragments may persist for decades in
the central nervous system of affected patients.

Over the last two years, we developed extremely sensitive molecular tests for detecting
polioviruses (and other enteroviruses). To this end, we tested huge numbers of different
primer pairs directed to conserved genome regions of PVs. Reference strains and clinical
samples were used. Most recent tools allow direct differentiation of PV types (i.e., PV-1,
PV-2, PV-3).

Using the above assays together with tissue culture methods and immunofluorescence,
low-level PV infectivity and genome fragments have been detected in 43/47 patients aged
50 to 76 years. PVs could not be detected in 49 negative controls (CSF from 11 adult
patients with non-infectious, non-autoimmune, non-neoplastic neurologic disorders; blood
from 26 healthy blood donors; blood from 12 patients™ family members).

In a few patients undergoing surgical procedures, PV genome fragments could be
detected in primary cultures of skeletal muscle, peripheral nerve, and duodenal mucosa
cells.

In clinical samples, PV genome fragments were present at extremely low levels. Thus,
whole genome sequencing has been impossible so far.

Partial sequencing of the 5’UTR, VP1, and 3D genome regions indicated that amplicons
obtained from most patients were compatible with reference sequences of PV-1. A few
patients, however, appeared to carry PV-2 or PV-3 sequences.
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Extensive mutations/deletions were detected in the 5’UTR and VP1 regions.
Immunofluorescence with PV-specific mAbs showed that capsid proteins were produced at
low levels in primary cultures of muscle and peripheral nerve cells as well as in cell lines
that had been exposed to biological samples of PPS patients for 1-3 weeks.

These data indicate that PV genome fragments can indeed persist for several decades in
polio survivors. The data, however, do not provide a pathogenetic link between virus
persistence and PPS development. The highly sensitive tools now available can contribute
to detect and characterize PV strains in PPS patients, with the aim of clarifying PPS
pathogenesis and proposing preventive and therapeutic measures.

Prosecution of these studies includes investigation of additional patients and their family
members together with testing of antivirals against reference and PPS-derived PV strains.

Our diagnostic methods will be made available to interested laboratories.

A manuscript is being prepared for publication. Preliminary results have been
presented at national and international meetings:
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Results are summarized in the following slides:
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Poliovirus genome fragments
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Primary culture of surgical samples:
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PATIENT LL: acute infection (1933)
virus detection in leukocytes (2007)

SUTRVP4 VP 2A 3D

1933 |2007

PV STRAINS FROM PPS PATIENTS:
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The Post- Polio Syndrome: resulfs
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PERSPECTIVES

Effective methods for molecular diagnosis and differentiation of
PV types are now ready and will be made available to
interested laboratories;

Failure to detect PV genomes in family members of PPS
patients speaks against transmissibility of the mutated agents;

Studies will be extended to more than 50 patients, 50 controls
and as many family members as possible;

Complete sequencing of mutated PV genome fragments
associated with PPS will help clarify PV persistence;

Viral diagnosis may pave the way to treating PPS patients in
order to stop the progression of virus-associated cell damage
or to prevent PPS development in polio survivors;

In vitro testing of new antivirals against reference and
“mutated” PV strains is programmed.



- JONAS SALK, M.D. -

“You NEVER have an idea of
what you MIGHT accomplish.
All you do is PURSUE A QUESTION.
And see where it leads.”
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