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Abstract

Background: Following the widespread use of poliovirus vaccine in the mid-1950s, the incidence of poliomyelitis
declined rapidly in many industrialized countries. The aim of this study was to determine the surveillance of
poliomyelitis and acute flaccid paralysis (AFP) in Fars Province, southern Iran to detect poliovirus wherever it
may circulate.

Methods: From 1995 to 2006, in a cross-sectional study, all patients over 15 years of age with flaccid paralysis
in Fars Province of Iran were enrolled. The surveillance medical officers visited every AFP case, took clinical
histories, and performed clinical examinations. Two stool samples were collected from each reported case within
14 days of the onset of paralysis and sent to WHO-accredited laboratories for poliovirus isolation and intra-typic
differentiation. AFP cases from which stool sample of wild poliovirus was isolated were classified as confirmed
poliomyelitis. Those AFP cases whose cultures for poliovirus were negative were referred to an expert panel.
Whenever possible, nerve conduction velocity tests, electromyography, and other diagnostic modalities such as
brain and vertebral MRI were performed along with a detailed neurological examination at least three weeks after
the onset of paralysis.

Results: The non-polio AFP rate was 227 (mean: 18.91 per year). Only one case of poliomyelitis was reported in
the first year of surveillance. Other 226 cases had non-polio AFP. The most common cause of paralysis among
these patients was Guillain-Barre syndrome (66%).

Conclusion: The non-polio AFP rate is almost in agreement with the estimated incidence of AFP in the popula-
tion aged 0-15 years worldwide. Routine coverage with three doses of OPV with supplementary immunization
activities has reportedly reached over 95% of all target children. The existing system must be closely monitored

and actively supported to maintain and constantly improve performance.
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Introduction

Paliomyditis is an acute vird infectious disease spread
from person-to-person, primarily via the fecd-ora root.
Paliovirus is a highly contagious human pathogen,
which spreads easily via human-to-human contact® but
cannot naturally infect other species® In endemic aress,
wild polioviruses can infect virtualy the entire human
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population.* In the mgority of individuds with a
functioning immune system, polio infection is abortive,
the virus being deared from the body, and the polio
infection being ether asymptomatic or produces minor
symptoms.® In about 3% of poliovirus infections, the
virus enters the centra nervous system. In 1-2% of
infections, patients devdop non-paraytic aseptic
meningitis, with symptoms of headache, neck, back,
abdominal and extremity pain, fever, vomiting, lethargy
and irritability.®

In gpproximately 1 in 200 to 1 in 1000 cases,
poliovirus infection leads to the development of
paraytic disease, known as acute flacdd paralysis
(AFP).” Depending on the site of paradysis, paralytic
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poliomyditis is classified as spind, bulbar, or
bulbospinal. Two polio vaccines are used throughout
the world to combat polio. The Sak vaccine, or
inactivated poliovirus vaccine (IPV)? and the Sabin
developed as an oral polio vaccine (OPV), using live
but the weakened (attenuated) virus. ®

The vaccines are used to protect both individual
vaccine recipients and the wider community.’ A
global effort to eradicate polio began in 1988 and was
led by the World Hedlth Organization, UNICEF and
The Rotary Foundation.® These efforts have reduced
99% of annual diagnosed cases from an estimated
350,000 cases in 1988 to fewer than 2,000 cases in
2006."* After smallpox, which was officidly
eradicated in 1979, it represent the second time that
mankind has ever completely diminated a disease.
The Americas were dedared polio-free in 1994.% In
2000, polio was officidly eradicated in 36 Western
Pacific countries, including China and Australia**®
Europe was declared polio-free in 2002."° Today,
polio remains endemic in just four countries: Nigeria,
India, Pakistan, and Afghanistan.™

Two main indicators are used to monitor the qual-
ity of AFP surveillance:* the reported rate of AFP not
due to polio (i.e. non-polio AFP rate) to assess the
sengitivity of detecting suspect cases (target: a rate of
>=1 non-polio AFP case per 100,000 children aged
<15 years annualy), and® the proportion of AFP
cases from which two adequate specimens have been
collected (target: two adequate stool specimens from
>=80% of AFP cases). The am of this study was to
determine the surveillance of poliomyditis and acute
flaccid parayss (AFP) in Fars Province, southern
Iran to detect poliovirus wherever it may circulate

Materials and Methods

This survey was carried out in Fars province with a mean
population of 3,500,000, where 1,400,000 people are less
than 15 years of age. AFP surveillance was introduced in
Iran in 1993, and by 1994, the staff in al provinces were
trained in AFP surveillance to send monthly case reports
to the office. To monitor AFP surveillance performance,
a repoted non-polio AFP rate of 1 per 100,000
population aged <15 years is usad to indicate a sengitive
AFP Surveillance System. From 1995 to 2006, in across-
sectiond study, dl the patients with flaccid paralysis and
<15 years of age in Fars Province, southern Iran were
investigated. The survdllance medicd officers visited
every AFP case took dinica histories, and performed
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dinica examinaions. Two stool samples were collected
from each reported case within 14 days of the onset of
paraysis and sent to WHO-acaredited |aboratories for
poliovirus isolation and intrartypic differentiation. Rectal
swab was used for patients that were able to defecate
Stool samples or rectd swabs were carried to WHO-
accredited laboratories in Tehran during 72 hours in
sterile containers @ a temperature of 4-8C. The
poliovirus laboratory a the Hedth School in Tehran
Medica Universty saves as both the Nationd
Poliomyditis Laboratory and the WHO Regiond
Reference Laboratory for poliomyditis. It performs
primary poliovirus isdaion from stool specimens and
intratypic differentiation of poliovirus. The specimens
were inoculated onto monolayers of A549 cdls, green
monkey kidney cdls, and Vero cdls and inspected daly
for vird cytopathic effect. AFP cases from which wild
poliovirus were isolated from at least one stool sample
was dassified as confirmed poliomyditis. AFP cases, for
which cultures for paliovirus were negative, were referred
to an expat pand. Whenever possible, nerve conduction
veodty tests and dectromyography were performed
dong with a detailed neurological examination a least
three weeks after the onsat of paraysis. Also, according
to initid differentid diagnosis, other diagnostic
modadlities such as EMG, NCV, brain and vertebral MRI,
biochemicd assays, ABG, Wright test, [Lumbar
puncture, arterial blood gas, joint tap, thyroid function
test, blood culture, serum cregtin phosphokinase, bone x-
ray, and CT scan were done. The survellance medica
officer compiled documents induding hospita records,
interviews with atending physicians, dinica examina
tion, and epidemiologicd investigation. On the basis of
dinical, epidemidogica, and virologica evidence the
pand dassified them as non-polio AFP.

Results

This survey was performed in Fars province with a
mean population of 3500000, where 1400000 people
are less than 15 years of age. During 1995 to 2006,
the non-polio AFP rate was 227 (mean 18.91 in each
year), which is amost in agreement with the esti-
mated incidence of AFP (1/100000) in the population
aged 0-15 years worldwide. Only one case of polio-
myelitis was reported in the first year of surveillance.
Other 226 cases had non-polio AFP. The most com-
mon cause of paralysis among these patients was
Guillain-Barre syndrome (66%). (Table 1)
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Table 1: AFP surveillance of detected and diag-
nosed cases in Fars province, southern Iran
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1995 21 1 11 1 0 1 6 0 1
1996 22 1 18 0 0 O 2 1 0
1997 21 1 18 0 0 O 0 0 2
1998 12 2 8 0 0 O 0 0 2
1999 15 0 9 0 1 O 0 0 5
2000 15 0 9 1 0 O 2 0 3
2001 22 0 10 0 1 O 6 1 4
2002 26 0 18 0 0 O 3 1 4
2003 14 0 8 0 0 O 2 0 4
2004 19 1 13 0 0 O 0 0 5
2005 19 0 12 0 0 O 1 1 5
2006 21 0 16 1 1 O 0 0 3
Total 227 6 150 3 3 1 22 4 38

Others: *Multiple sclerosis, Osteomyelitis, Hip disloca-
tion, Transient ischemic attack, Hemolytic uremic syn-
drom, Arthritis-brucellosis, Aseptic meningitis, Hyper-
thyroid-muscular dystrophy, Femur necrosis. Source:
FARS CDC of Shiraz Medical University, 2007

Discussion

The number of AFP cases reported globally increased
substantially from 17,365 cases in 1997 to 24,875
cases in 1998, mainly due to rapidly improving AFP
surveillance in India. The globa non-polio AFP rate
increased from 0.7 per 100,000 in 1997 to 1.1 in
1998. In the African region, the non-polio AFP rate
more than doubled from 0.16 in 1997 to 0.42 in 1998,
but has still not reached a satisfactory level. The
proportion of AFP cases with two adequate
specimens increased globaly from 63% in 1997 to
67% in 1998. Only the Western Pacific (86%) and
European regions (78%) have reached the levels of
stool specimen coll ection necessary for certification.”

On May 1, 1999, 6,227 poliomyditis cases with onset
during 1998 were reported worldwide. This number
exceeds the 5,185 cases reported in 1997 by 17%.
The observed increase is paradoxical in view of the
intensified global immunization efforts and therefore
requires careful interpretation. The increase in cases
reported does not reflect lack of progress in polio
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eradication, but is caused primarily by substantial
improvements in the quality of AFP surveillance,
particularly in India. As reporting is becoming
increasingly complete, a higher percentage of polio
cases is identified and reported, while the absolute
number of cases has probably decreased significantly.
Poliovirus transmission is now largdy confined to the
remaining major foci of transmission in southern
Asia, western Africa, central Africa, and the Horn of
Africa. At the end of 1998, poliovirus was suspected
or known to circulate in 50 countries, including seven
major reservoir countries-Bangladesh, Democratic
Republic of Congo, Ethiopia, India, Nepal, Nigeria,
and Pakistan-and 7 countries in conflict- Afghanistan,
Angola, Liberia, Sierra Leone, Somdia, Sudan, and
Tajikistan. Reservoir countries in southern Asia
accounted for >=80% of polio cases reported
globally in 1998."

In 1988, the Regional Committee for the Eastern
Mediterranean Region (EMR) of the World Hedth
Organization (WHO) adopted a resolution to eradicate
paiomyditis from the region by 2000. Since then,
substantial progress has been made in vaccination and
survellance and, by the end of the year, 19 of the 23
EMR countries are expected to have interrupted
pdiovirus transmisson. During 1999, Nationd
Immunization Days (NIDs) were conducted in 20 of the
23 countries of the region. Iran and Tunisia conducted
targeted sub-national campaigns in provinces at risk for
pdiovirus importation and/or  with  suboptimal
vacanation coverage, but NIDs have not  been
considered necessary in Cyprus. In 2000, severa
countries that have been polio-free have scaled down the
scope of supplementary  vaccination  activities  from
NIDs to sub-national or local campaigns. During 1999-
2000, NIDs and other supplementary vaccination
activities have been intendsfied in countries with
pessent podiovirus cdreulation (Afghanistan, Egypt,
Iraq, Pekistan, Somdia, and Sudan). In 1999, each of
these oountries either conducted two pairs (four rounds)
of NIDs (Afghanistan, Egypt, and Irag) or one pair of
NIDs and one pair of largescde sub-nationd
campaigns (Pekistan, Somdia, and Sudan). During
2000s, each of these six countries are going to  conduct
two pairs of NIDs and additional mopping up or sub-
national campaigns. The quality of campaigns in these
remaining countries where polio is endemic has been
improved  substantidly  through  house-to-house
vecanation, gregter emphasis on highrisk  aress,
improved planning and supervision, additiond financia
resources, and increased technical consultation.®®
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Campaigns are coordinated among groups of
contiguous countries within EMR. Coordination with
the European region has led to dimination of the
poliovirus reservoir in the border areas of Iran, Irag,
Syria, and Turkey. Cross-border coordination will
continue in Afghanistan, Pakistan, and Iran.
Increasing attention is being focused on collaboration
with the regiona office of WHO for Africa to
coordinate eradication activities among countries of
the Horn of Africa and countries that border western
and southern Sudan.*®

All member countries have established acute
flaccid paralysis (AFP) surveillance Fifteen countries
(Bahrain, Egypt, Iran, Irag, Jordan, Lebanon, Libya,
Oman, Pakistan, Palesting, Qatar, Saudi Arabia,
Syria, Tunisia, and Yemen) achieved or exceeded the
WHO-established minimum AFP reporting rae
indicative of a sensitive surveillance system (1 non-
polio AFP case per 100,000 children aged <15 years)
during 1999. Among the eight remaining countries,
the annualized non-polio AFP reporting rates during
2000 have exceeded one in Afghanistan, Kuwait,
Somalia, and Sudan. The regional average reporting
rates for non-polio AFP in 1999 and 2000 are 1.1 and
1.3 (annudlized), respectively. During 1999 and 2000,
two adequate stool samples were collected from 67%
and 71% of the reported cases with AFP in EMR,
respectively. During 1999, nine countries (Bahrain,
Cyprus, Irag, Jordan, Kuwait, Oman, Paestine, Syria,
and Tunisia) achieved the WHO-recommended target
of collecting two adequate stool specimens from at
leest 80% of those with AFP. During 2000, an
additional four countries (Egypt, L ebanon, Libya, and
Saudi Arabia) achieved this target.*®

Compared with the same period in 1999, the
number of confirmed cases of polio reported through
September 2000 in the EMR has decreased by
approximatdy 50% (from 619 to 314) despite
substantial  improvements in  AFP  surveillance.
Compared with 13 EMR countries in 1999, 16 have
reported no cases during 2000. However, during
1996-2000, six countries (Afghanistan, Egypt, Iraq,
Pakistan, Sudan, and Somalia) have reported cases
with indigenous strains of wild poliovirus. In 1999,
Iran and Syria reported cases associated with
imported  poliovirus  strains.  Intensive  control
measures composed of multiple NID rounds and
mopping up campaigns have led to cessation of the
polio outbresk in Irag.*®

Since late 1999, wild poliovirus transmission in
Egypt has been locdized to a few districts in four

WWW.irmj.ir Vol 10 October 2008

Surveillance of poliomyelitis and flaccid paraysis

governorates. The latest person with virologically
confirmed polio in Egypt had the onset in late May
2000. Expansion of survellance in southern and
central Somalia has led to identification of an
outbresk of polio caused by wild poliovirus types 1
and 3 in Mogadishu, where, since January 2000, 38
cases of virologically confirmed polio have been
identified. During 1999-2000, Pakistan continued to
report the largest number of cases and has contributed
more than 60% of the total number of virologically
confirmed cases in the region. However, from
January through September 2000, the number of
virologically confirmed cases has declined 46% in
Paki stan compared with the same period in 1999,
The Regiona Commission for Certification of
Poliomyelitis Eradication has reviewed nationa
documentation of polio-free status from nine
countries with high-quality AFP surveillance that
have not had any reported cases of polio for severd
years. The commission has favorably reviewed
reports from Bahrain, Iran, Jordan, Kuwait, Oman,
Saudi Arabia, Syria, and Tunisia.®

In 1995, the World Hedlth Organization (WHO)
European Region (EUR), comprising 51 member
dates (including lIsraed and the Centra Asian
Republics), accelerated efforts toward polio
eradication. Since 1995, National Immunization Days
(NIDs) were conducted in 18 contiguous countries of
WHO Eastern Mediterranean  (eight  countries:
Afghanistan, Iran, Iraq, Jordan, Lebanon, Pakistan,
Palestine, and Syria) and European regions (10
countries: Armenia, Azerbaijan, Georgia, Kazakhstan,
Kyrgyzstan, Russian Federation, Tgikistan, Turkey,
Turkmenistan, and Uzbekistan) as part of Operation
MECACAR (Eastern Mediterranean, Caucasus, and
Centrad Asian Republics). Reported coverage levels
were greater than 95% in 1997 with two doses of ora
poliovirus vaccine (OPV), similar to levels achieved
during previous years.?> Beginning in the Autumn of
1997 with "mopping-up" vaccinaion, coordinated
activities in countries of the two regions continued as
"Operation MECACAR Plus'; NIDs were conducted
in April and May 1998.%°

Surveillance of suspected poliomyelitis cases was
conducted in Albania from 1980 through 1995. A
total of 93 cases were reported, two of which were
dinicaly defined as poliomydlitis cases according to
WHO criteria. Poliovirus was isolated from six
subjects defined as contact vaccine-associated cases.
Characterization of isolates by both antigenic and
molecular methods showed that, in al cases, the
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disease was associated with type 2 or 3 polioviruses
of vaccine origin with retro-mutations known to be
associated with loss of Sabin attenuated phenotype
Infection occurred despite the fact that al patients had
records of previous immunization with oral polio
vaccine (OPV), suggesting a failure of vaccination.
Four of the five patients from whom poliovirus could
not be isolated were dassified as possible recipient
vaccine-associated poliomyelitis on the basis of
serology data (presence of antibodies against all three
polioviruses) and the temporal assodiation between
the latest dose of vaccine received and onset of
paralysis. Virologica investigation on healthy
contacts of the poliomyditic patients yieded the
isolation of a further 12 Sabin-like polio reverting
viruses, mostly type 2 and 3. A detailed study of the
non-polio acute flaccid paraysis (AFP) cases and
their healthy contacts revedled the presence of severa
enteroviruses, namely Echo, Coxsackie and, in three
cases, type 2 or 3 Sabin-like polioviruses® Poliovirus
persists in India not because virus transmission was
missed through slipshod surveillance, but because of
challenges eiminating the virus in areas in which it is
known to exist.”*

Francis erroneoudy concludes that continued polio
transmission in India is linked to surveillance failure
and that introduction of a new surveillance “quality
indicator” based on compatible cases will help
address the issue. The risk of these assertions lies in
the diversion of atention from the real challenges of
polio eradication protection of children through
immunization to survellance, which, in India, is
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