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Abstract

In 1986 tests on faeces collected from a 22 year old Australian born man who had symptoms consistent with
poliomyelitis yielded poliovirus type 3. In a neutralisation test using a panel of monoclonal antibodies the isolate
was identified aswild poliovirustype 3 at that time. After further classification using microneutralisation, nucleic
acid probe hybridisation, immunoassay and sequencing carried out in three laboratories between 1994 and 1997,
the isolate has been reclassified as * Sabin-like' with ‘wild type’ characteristics. This case has been quoted in the
literatureasAustralia’ slast case of locally acquired wild poliovirus. Effortsare now being madetoidentify thetrue
last casein Australia. Thisarticle describestheisolation, identification and further characterisation of thisvirus.
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Introduction

In May 1988, the 41st World Health Assembly committed
the member states of the World Health Organization
(WHO) to the global eradication of poliomyelitis by the year
2000. The strategy to achieve this aim involves high
routine immunisation coverage, supplementary
immunisation in the form of National Immunisation Days or
mass campaigns, effective surveillance and, in the final
stages, ‘mopping up’ in areas where wild polio virus is
present.

Committees have been established to certify that Australia
is free of wild poliovirus by assessing national acute flaccid
paralysis (AFP) surveillance and immunisation. In order for
a country to be declared polio- free there must be no
evidence of indigenous wild poliovirus transmission for a
period of at least three consecutive years of quality
surveillance.”

The last case of poliomyelitis caused by wild poliovirus
acquired in Australia has been believed to have occurred
in a 22 year old male.® A virus was isolated from the case’s
faeces and identified as poliovirus type 3 in the
Entero-Respiratory Laboratory at Fairfield Hospital
(renamed The Victorian Infectious Diseases Reference
Laboratory, VIDRL in 1992) in September 1986. It was
characterised, in a neutralisation test using monoclonal
antibodies as ‘wild type’, at the National Institute for
Biological Standardisation and Control (NIBSC) in the
United Kingdom (UK) in early 1987. Subsequent testing
from 1994 to 1997 at the Victorian Infectious Diseases
Reference Laboratory (VIDRL), at NIBSC UK, and at the
National Institute for Public Health and the Environment
(RIVM), the Netherlands has led to the reclassification of
this virus as a ‘drifted Sabin-like’ virus. This virus, for over

10 years, had been recognised as the last indigenous wild
poliovirus in Australia.

Methods

Patient

A man aged 22 years was admitted to a teaching hospital
in September 1986 suffering from lower back pain, slight
weakness of his left leg and difficulty in initiating
micturition. The physical and CSF findings at the time were
consistent with a diagnosis of poliomyelitis (Dr L. Irving,
former Medical Microbiologist, Fairfield Hospital, personal
communication).

Isolation and Identification (1986)

Faeces were collected from the patient, placed in a sterile
container and transported to the Fairfield Hospital virus
laboratory for virus culture. The methods used for the
collection and treatment of the faeces in cell culture for the
identification of enteroviruses were as previously
described.* Virus isolates which developed rapid
cytopathic effects in primary monkey kidney epithelial cells
(PMK), continuous monkey embryonic kidney epithelial
cells (MEK), HeLa cells (Rhinovirus sensitive), Borrie
epithelial cells and human embryonic lung fibroblast cells
were provisionally considered to be polioviruses. These
were identified in microneutralisation tests using reference
horse antisera prepared against prototype polioviruses
suppléed by the National Institutes of Health, Maryland,
USA.

Intratypic differentiation (1986/7)

In the United Kingdom laboratory (NIBSC),
microneutralisation tests were performed using pools of
monoclonal antibodies prepared against the prototype
poliovirus type 3 (Mab-N).®
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Intratypic differentiation (1994-1997)

Nucleic acid probe hybridisation (NAPH) tests, using DIG
(digoxigenin) labelled probes that recognise the VP1/2A
region (either of Sabin poliovirus type 3 or of all
polioviruses from all three types), were performed using a
dot blot technique’ at VIDRL in 1994.

As in 1986/7, Mab-N tests were performed at NIBSC in
1995, but using different monoclonals.?

Enzyme immunoassay tests were performed in 1994 at
VIDRL using cross absorbed polyclonal rabbit antisera
prepared against Sabin and wild poliovirus type 3.°

RNA sequence analysis of the VP1/2A region using the
method of Mulders et al'® and neutralisation tests using
cross absorbed polyclonal antisera prepared against Sabin
polio 3 and wild polio 3** were carried out at RIVM in the
Netherlands in 1997.

Results

Isolation and identification (1986)

Poliovirus type 3 was isolated from the faecal specimen
and was identified using a microneutralisation test at
Fairfield Hospital.

Intratypic differentiation (1986/7)

Microneutralisation tests using type-specific monoclonal
antibodies (Mab-N) were performed in the UK laboratory
(NIBSC). Initial tests on the isolate in 1986/7 using a panel
of 7 monoclonal antibodies identified it as a ‘normal type 3
wild’ virus with no relationship to the ‘Sabin type 3’ virus.

Intratypic differentiation (1994-1997)

In a nucleic acid probe hybridisation test performed at
VIDRL, the isolate was clearly identified as ‘Sabin-virus
polio type 3.

In an enzyme immunoassay at VIDRL and a serum
neutralisation test at RIVM, the isolate reacted equally to
cross absorbed polyclonal antisera, to both Sabin and wild
poliovirus type 3.

When testing was repeated in 1995 at NIBSC on the
isolate by Mab-N using the current monoclonal antibody
panel, it was found to contain a type 3 vaccine-like isolate.
At high virus challenge doses the Sabin specific
monoclonal was unable to completely neutralise a type 3
virus.

RNA sequence analysis of the VP1/2A region at RIVM
showed 100% identity with the ‘Leon type 3’, the wild-type
progenitor of the Sabin poliovirus type 3 used in oral polio
vaccine.

Discussion

After OPV was introduced in Australia in 1966, both wild
and vaccine polioviruses were co-circulating for several
years. In most situations, vaccine virus isolation was
incidental to patients’ ilinesses (for example, from a throat
swab from a child with acute respiratory infection) and
could be linked to OPV immunisation several days earlier.
Several methods for differentiation of wild and vaccine
polioviruses which were employed in the 1960s and 1970s
were found to be unreliable once more specific serological
and molecular methods were developed.'? As the newer

methods were not established at that time, polioviruses
isolated at the Fairfield Hospital Virus Laboratory from
suspected paralytic poliomyelitis cases in 1977 and 1986
were referred to international laboratories for
characterisation. In 1986, the type 3 isolate from the 22
year old man was characterised as ‘wild’ at the UK
reference laboratory. The finding was reported to the State
and Australian Health Departments. It was then believed to
be the last confirmed wild poliovirus infection contracted
within Australia in a person who had not travelled outside
Australia and who had not been a contact of any person
recently returned from a polio-endemic country.

Currently, intratypic differentiation (ITD) of polioviruses
may be carried out by at least three serological methods.
Enzyme immunoassay (EIA) using cross-absorbed
polyclonal antisera, or neutralisation tests using either
cross-absorbed polyclonal antibodies or monoclonal
antibodies (Mab-N), are those most commonly used. Most
poliovirus strains are clearly identified as either ‘wild’ or
‘Sabin vaccine-like’. However, some may react with both
anti-wild and anti-Sabin antisera or with other than
expected monoclonal antibodies.

The well-established molecular methods for intratypic
differentiation (ITD) in use are nucleic acid probe
hybridisation (NAPH), polymerase chain reaction (PCR) or
restriction fragment length polymorphism (RFLP). These
methods use different primers and probes specifically
reacting with coding sequences from the VP1/2A region.
As all Sabin strains are similar, these can be readily
differentiated from wild viruses whose sequences vary
over this region.*®

From the findings of a multi-centre study of five methods
for intratypic differentiation of polioviruses initiated by
WHO, two methods, NAPH and EIA, were selected for
introduction into the Polio Laboratory Network. The
combination of serological and molecular tests diminishes
the number of possible discrepancies.**

In optimising NAPH and EIA testing at VIDRL in 1994,
several stored polioviruses, including the poliovirus type 3
isolate, which had previously been characterised as ‘wild’
in international laboratories, were retested. However, when
the NAPH test result interpretation was Sabin-like and that
of the EIA test was ‘double reactive’ for this isolate, its
characterisation as a ‘wild poliovirus type 3’ was in doubt.

The staff at the United Kingdom reference laboratory were
briefed on these findings in 1995. Using their current panel
of monoclonal antibodies for differentiating poliovirus type
3 isolates, they carried out further monoclonal work on the
strain which had been stored in their laboratory. The panel
of monoclonals used for the 1995 analysis was different
from that used in 1987. Although the isolate contained a
type 3 vaccine-like isolate, a minor population most likely
to be a vaccine variant, with changes in the antigenic site
recognised by the Sabin-specific monoclonal, was not
neutralised by this monoclonal at high challenge doses.

The virus was also despatched to RIVM in 1996 for further
analysis. This included microneutralisation using
cross-absorbed polyclonal antisera prepared against wild
and vaccine poliovirus type 3, and sequencing of the
VP1/2A region of the virus. The double reactivity of the
virus in the EIA test performed at VIDRL can be
interpreted in two ways. Either the virus is a mixture of a
wild and a vaccine strain of poliovirus type 3, or is a single
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strain with antigenic properties of both parent strains as a
result of antigenic drift or a recombination event. As the
virus was neutralised equally by both the wild virus-specific
and the vaccine-specific cross-absorbed antiserum, a
mixture of two viruses could be excluded.

Sequence analysis over the VP1/2A region outside of
major antigenic sites provides definitive proof that the virus
was indeed a Sabin poliovirus type 3. The aberrant
antigenic features indicated the drifted nature of the Sabin
strain. The patient’s diagnosis is now reclassified as
vaccine-associated paralytic poliomyelitis.

When OPV is administered for the first time, mutations of
the Sabin poliovirus types 1,2 and/or 3 may appear in the
gut of the recipient. Some, particularly those of types 2 and
3, may revert to virulent viruses which may be excreted in
the faeces. However, the recipient should have developed
antibodies by this time and is unlikely to become
symptomatic. A reverted virulent virus in the faeces of a
vaccine recipient may infect an unimmunised individual
who may develop symptoms of polio infection.™®

In Victoria, the last confirmed wild poliovirus was a type 1
isolated from a baby girl who had been born in Australia in
1977 but taken to Turkey soon after birth. On return to
Australia in October 1977 at age 3 months she was
admitted to the Royal Children’s Hospital, Melbourne and
later to Fairfield Hospital with a diagnosis of paralytic
poliomyelitis. Because it was likely that the child became
infected in Turkey, her isolate has been considered to be
an imported strain.

With the imminent global eradication of polio, laboratories
will become the only remaining reservoirs of polioviruses.
One year after the last wild poliovirus has been detected, it
is planned that all institutes in which wild polioviruses or
clinical material which may contain wild polioviruses are
stored will be required to transfer them to WHO designated
repositories or destroy them.

It would be of interest to identify Australia’s last locally
acquired wild poliovirus. Over the next few months, the
Polio Reference Laboratory at VIDRL plans to characterise
local poliovirus isolates stored since 1954 and offers
intratypic differentiation testing of strains stored in other
Australian laboratories.
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