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Original Article

Background: Poliomyelitis is still an endemic disease in many areas of the world including Africa and South 
Asia. Iran is polio free since 2001. However, due to endemicity of polio in neighboring countries of Iran, the 
risk of polio importation and re‑emergence of wild polio virus is high. Case definition through surveillance 
system is a well‑defined method for maintenance of polio eradication in polio free countries.
Methods: In a cross‑sectional survey from 2007 to 2013, we reviewed all the records of under 15 years old 
patients reported to Acute Flaccid Paralysis Committee (AFPC) in Isfahan province, Iran. All cases were visited 
by members of the AFPC. Three stool samples were collected from each reported case within 2 weeks of 
onset of paralysis and sent to National Polio Laboratory in Tehran, Iran, for poliovirus isolation. Data were 
analyzed by SSPS software (version 22). Student’s t‑test and Chi‑square was used to compare variables. 
Statistical significance level was set at P < 0.05.
Results: In this 6‑year period 85  cases were analyzed, 54  patients were male  (63.5%) and 31 were 
female (36.5%). The mean age of patients was 5.7 ± 3.9 years. The most common cause of paralysis among 
these patients was Guillian–Barré syndrome (83.5%). We did not found any poliomyelitis caused by wild 
polio virus. Only one case of vaccine associated poliomyelitis was reported.
Conclusion: Since 1992, Iran has a routine and high percent coverage of polio vaccination program for 
infants (>94%), with six doses of oral polio vaccine (OPV). Accurate surveillance for poliomyelitis is essential 
for continuing eradication.
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defined as any case of new onset of hypotonic weakness 
or complete paralysis in a child aged  <15  years 
old.[1] AFP is a complex clinical syndrome with a 
broad range of potential etiologies.[2] This includes 
possible illness due to Poliomyelitis  (Polio), 
Guillian–Barré syndrome (GBS), Transverse Myelitis 
(TM), Trauma‑related anterior horn cell disease, 
infections caused by non‑polio Enteroviruses, 
and toxins. Polio is a highly infectious disease 
caused by polioviruses. Polio has been considered 
a candidate for eradication.[3] The global effort to 
eradicate polio has become the largest public health 
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initiative in history spearheaded by the World 
Health Organization  (WHO).[4,5] The introduction 
of Salk inactivated polio vaccine  (IPV) in 1995 led 
to an immediate and the dramatic reduction in 
both epidemic and endemic polio.[6] Polio has been 
eradicated in many parts of the world by IPV and 
trivalent OPV (oral polio vaccine).[7] Polio has been 
controlled worldwide but still is a threat in a few areas 
in sub‑Saharan Africa, Indian subcontinent and areas 
with low socioeconomic and involving in war issues.[7,8] 
As of June 1998, WHO reported two foci of known wild 
polio virus transmission in Turkey, northern Iraq, 
Tajikistan, Pakistan, and Afghanistan. In Iran stopping 
the transmission of polio virus has been pursued 
through a combination of routine immunization and 
supplementary immunization campaigns, which 
are guided by high‑quality surveillance.[3] WHO 
adopted several strategies to control and ultimately 
eradicate polio from most regions of the world such 
as routine childhood immunization, supplementary 
immunization, intensified surveillance and rapid 
response to identified outbreaks. Surveillance for 
polio is essential for eradication. Surveillance systems 
for polio have been developed under guidance of the 
global polio eradication initiative.[7,9] The existence 
of sensitive surveillance system and high coverage 
of routine immunization by six doses of oral polio 
vaccine (OPV3) for 6 years after birth has led to the 
eradication of polio in IRAN.[3] Primary care system 
based on health houses, health posts, and rural and 
urban health centers are cornerstones for achievement 
and maintenance of polio eradication.

Surveillance of cases of AFP among children <15 years 
old is a key component for a well‑functioning polio 
surveillance system. The aim of this study was to 
detect wild polio virus through a surveillance system 
from cases of AFP.

METHODS

In a cross‑sectional descriptive study, 85  cases of 
AFP during 2007–2013 were evaluated. We reviewed 
all the medical records of cases in urban health care 
center, Isfahan, Iran (Isfahan is located in the center 
region of Iran). As a rule, all cases of AFP are reported 
by physicians to neighboring health centers. Cases 
are reviewed by a committee including a pediatric 
neurologist, an infectious diseases specialist, and a 
virologist. Three samples of stool from each patient 
were transferred to National Polio Laboratory in 
Tehran, Iran, to rule out polio. AFP is defined as 
any case of acute hypotonic weakness or complete 
paralysis in a child aged  <15  years old. Transient 
weakness  (e.g.,  postictal weakness) and acute 
spastic paralysis were excluded from this survey. 

Diagnosis of GBS was based on guidelines provided 
by the National Institute of Neurological Disorders 
and Stroke. In order to rule out other causes of 
paralysis physical examination by an expert pediatric 
neurologist, magnetic resonance imaging  (MRI), 
electromyography, Nerve Conduction Velocity and 
toxin assay were employed. Patient demographics 
including age, sex, and final diagnosis were extracted 
from medical records. Data were analyzed by SPSS 
software version  16. Statistical analysis was done 
by Student’s t‑test and Chi‑square test. Level of 
statistical significance was set at P < 0.05.

RESULTS

From 85  cases of AFP 54  (63.5%) were male and 
31 (36.5%) were female. t‑test showed no significant 
differences between the sex of patients  (P  =  0.95). 
Mean age of patients was 5.7 ± 3.9 years with an age 
range of 1‑14 years old. Mean age of male and female 
patients was 5.8 ± 3.8 and 5.6 ± 4.1 years, respectively., 
t‑test showed no significant differences between 
the mean age of patients and their sex  (P  =  0.2). 
Patients with TM had a higher mean age than other 
patients and one‑way variance analysis showed no 
significant differences between age and cause of 
paralysis. 28 (33%) cases resided in rural areas and 
57 (67%) were from urban. There was no significant 
difference between residing location and paralysis. 
The most common signs and symptoms were fever, 
muscle pain, anorexia, diarrhea, irritability, sore 
throat, headache, constipation, nausea, cough, neck 
stiffness, limb weakness and respiratory paralysis, 
which are shown in Table  1. As shown in Table  1, 
there is a relation between fever and diarrhea 
with diagnosis of AFP  (P  <  0.05). GBS was the 
most common cause of AFP with 71  cases  (83.5%). 
Other registered diagnosis were encephalitis and 
acute disseminated encephalomyelitis in 5  cases, 
transversemyelitis in 3  cases, cerebellar ataxia in 
2  cases, Trauma‑related anterior horn cell disease 
in 2  cases, Syringomyelia in 1  case, and vaccine 
associated polio poliomyelitis  (VAPP) in 1  case. 
Analysis by exact fisher test showed that there was 
no significant difference between number of limb 
paralysis and underlying diseases (P = 0.003). There 
was no significant difference between cranial nerve 
paralysis, respiratory muscle paralysis and acute 
flaccid diseases (P > 0.05).

DISCUSSION

In this study, the most common cause of AFP was GBS. 
Majority of patients had symptoms of upper respiratory 
tract infection before paralysis. Quadriplegia was 
the most common type of limb involvement  (49%). 
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There was no significant difference between age, 
sex and residing area and the disease  (P  =  0.17). 
Detection of definite etiology for GBS needs an 
advanced laboratory facility, which is not available 
in developing countries. Nobuiro Yuki reported that 
two thirds of cases are preceded by symptoms of URT 
infection or diarrhea.[10] Recent reports suggested 
that infection with Campylobacter jejuni may cause 
GBS by triggering demyelination of peripheral 
nerves.[11] Many different infectious agents have been 
discriminated as the cause of GBS.[12‑15] Encephalitis 
and acute disseminate encephalomyelitis  (ADEM) 
are usually follow many infections or immunization. 
The brain MRI often is more extensive in ADEM. 
Brain computerized tomography may be normal in 
many patients.[16] TM associated with infection or 
associated immune‑mediated processes are usually 
viral in origin, although other microorganisms such 
as Mycoplasma pneumoniae might be involved.[16‑18] 
Lionnet et  al. reported two patients with acquired 
immunodeficiency syndrome with myelitis due to 
varicella‑zoster.[19] Acute cerebellar ataxia has a wide 
spectrum of causes including direct infectious or post 
infectious processes. Viral infections that might cause 
this include Chickenpox, Coxsackie virus, infectious 
mononucleosis, and echovirus infections. Post 
vaccination sequele and abscess of the cerebellum are 
other causes.[20] Syringomyelia is a slowly progressive 
cavity formation within the spinal cord, medulla 
oblongata, or both that is associated with gliosis.[21] In 
this study, we found no case of myelitis caused by wild 
polio virus. Since 1992, Iran has consistently reported 
high rate of routine vaccination coverage in infants. 
Annual national immunization day since 1994 has 
achieved high coverage among children aged <5 years 
old. In our study, we reported one case of VAPP. Since 
1995, the rate of reported cases of non‑polio AFP in 

Iran has exceeded 1.0 case per 100,000 children under 
15 years.[22] Shahmahmoodi et al. reported 6 cases of 
VAPP in Iran from 1995 to 2008.[23] We believe that 
this case might also be among them because samples 
from all over the country are transferred to the same 
referral center. In this report, all of these infants had 
a kind of primary immunodeficiency. Infants with 
immunodeficiency are 3000  times more at risk for 
VAPP.[24] Changing to an IPV schedule and introducing 
or screening of newborns for immune deficiencies could 
reduce the risk for VAPP infection.

In this study like other previous studies performed 
in Iran, no poliomyelitis cases with wild polio virus 
was reported and this would indicate that polio virus 
immunization schedule in our country is highly 
efficient; surveillance activity should be continued 
and accurate surveillance for polio is essential for 
eradication.
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