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Abstract
BACKGROUND
As long as oral poliovirus vaccine (OPV) is used, the potential risk for the emergence of vaccine-related polioviruses remains.

CASE SUMMARY
We report a case of Sabin-like type 1 poliovirus infection in an immunocompetent 17-mo-old child after receiving four scheduled doses of OPV. Somehow, the four doses did not confer full protection, possibly because of interference created by other enteroviruses.

CONCLUSION
The surveillance of vaccine-related polioviruses has important implications for improving health policies and vaccination strategies. Missed cases of vaccine-related poliovirus infection might pose a potential risk to global poliovirus eradication. Therefore, the global withdrawal of OPV and a shift to the inclusion of only inactivated poliovirus vaccine in the vaccination schedule is the main objective of the polio eradication program.
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Core Tip: In this study, we report an unusual case of Sabin-like type 1 poliovirus infection in an immunocompetent 17-mo-old child after receiving four scheduled doses of oral poliovirus vaccine (OPV). Somehow, the four doses did not confer full protection, which may have been caused by interference created by the other enteroviruses. The surveillance of vaccine-related polioviruses (VRPVs) has important implications for improving health policies and vaccination strategies. Missed cases of VRPV infection might pose a potential risk to global poliovirus eradication. Therefore, the global withdrawal of OPV and a shift to including only inactivated poliovirus vaccine in the vaccination schedule is the main objective of the polio eradication program.

INTRODUCTION
The extensive use of trivalent oral poliovirus vaccine (tOPV) in routine and supplementary immunization schedules has led to the control and eradication of wild poliomyelitis in almost all parts of the world[1]. Despite inducing durable mucosal and humoral immunity, conferring immunity to unvaccinated individuals as well as low cost and easy oral administration, oral poliovirus vaccine (OPV) strains are genetically unstable[2]. On rare occasions, OPV might revert toward virulent strains by recombination with other enteroviruses in the human gut or reversion mutations under tropical conditions and with poor sanitation, hygiene and water quality, or under conditions of low vaccination coverage and poor population immunity[1,3]. Vaccine-related polioviruses (VRPVs) can cause vaccine-associated paralytic poliomyelitis (VAPP) in normal and immunodeficient vaccine recipients or their close contacts. However, the risk is much higher in immunodeficient individuals[4,5].
The emergence and spread of VRPVs are the biggest threats to the global poliovirus eradication program. A switch from live-attenuated OPV to inactivated poliovirus vaccine (IPV) seems to be the best option to eliminate the risk of VAPP emergence. However, in reality, OPV cessation is not feasible as long as global polio eradication is not achieved[5-7]. In polio-endemic regions or neighboring countries at risk of wild poliovirus importation and spread, OPV remains the vaccine of choice to block wild polio infection and transmission caused by induction of prolonged intestinal immunity even beyond its recipients[5,8]. Currently, we are on the horns of a dilemma. In these circumstances, timely detection and response to VRPVs need to be emphasized in countries using OPV to prevent paralysis development and community spread[6,9]. Here, we report a pediatric case of Sabin-like type 1 poliovirus infection at 17 mo of age after receiving four doses of tOPV.

CASE PRESENTATION
Chief complaints
A 17-mo-old girl from Bushehr city was admitted to Shohadaie Khalij-Fars Hospital with symptoms of fever (38.5°C-40°C), drowsiness, irritability, cough, rhinorrhea, vomiting, and generalized weakness.

History of present illness
On history, the child was immunocompetent and had no known illness. The immunization history revealed that the child was vaccinated with four scheduled doses of tOPV, one dose at birth and three doses at 2, 4, and 6 mo of age. Approximately, 11 mo after receiving the fourth dose of tOPV at her local public health center, febrile enteritis along with anorexia and vomiting developed, and she was hospitalized a few days later.

History of past illness
The child had no history of prior illness.

Personal and family history
The child was immunocompetent and had no known illness.

Physical examination
A lumbar puncture (LP) was performed and antibiotic therapy with empiric antibiotics including vancomycin and ceftriaxone was initiated immediately. On the fourth day of hospitalization, her condition deteriorated, and the pediatrician referred her to the Pediatric Clinic of Namazi Hospital in Shiraz for further evaluation. On examination, reduced strength in all limbs, most notably in her lower extremities, and regression in her ability to sit and walk were noted. High-grade fever and conjunctivitis were the other clinical symptoms. An LP was repeated and cerebrospinal fluid (CSF) pleocytosis was reported.

Laboratory examinations
CSF analysis showed a clear appearance, lymphocytic pleocytosis, normal glucose, and a mild increase of protein levels. CSF bacterial culture was negative; viral culture and molecular assays were not performed. The diagnosis was aseptic meningitis.

Imaging examinations
There were no imaging examinations.

Further diagnostic workup
About 2 years after this event, a regional survey supported by Bushehr University of Medical Sciences (grant number 4359), was performed on leftover CSF samples of patients with a diagnosis of primary aseptic meningitis. The study was approved by the Ethical Committee of Bushehr University of Medical Sciences (reference number bpums.rec.1394.29). Sabin-like type 1 poliovirus was isolated from the CSF specimen of this patient by enterovirus reverse transcriptase-polymerase chain reaction assay (RT-PCR), targeting the 5’ untranslated region (5’ UTR) of the genome, followed by sequencing (Figure 1). The nucleotide sequence isolated from the CSF sample of this case was submitted to the GenBank sequence database (accession number: KX011400.10).
The nucleotide sequence of this case (KX011400.1) and the nucleotide sequences of wild-type poliovirus (human poliovirus 1 Mahoney), vaccine-derived poliovirus, and vaccine-strain poliovirus (Sabin type 1) were aligned by the ClustalW program in MEGA software version 4.0 (Biodesign Institute, Tempe, AZ, United States). A change of an A to a G was shown at position 480 of the 5’ UTR of the isolated sequence (Figure 2). The CSF sample was negative for nonpolio enteroviruses, mumps, herpes simplex virus types 1 and 2, cytomegalovirus, and varicella-zoster virus.

FINAL DIAGNOSIS
We present a case of Sabin-like type 1 poliovirus infection that was initially consistent with the diagnosis of aseptic meningitis. On further evaluation, a diagnosis of Kawasaki disease was presumed. However, that diagnosis is unlikely, given that the high-grade fever persisted despite intravenous immune globulin (IVIG) therapy. This was a probable case of VRPV infection, and is supported by isolation of Sabin-like type 1 poliovirus from CSF specimen. The nucleotide sequence isolated from the CSF sample of this case had G at nucleotide position 480 of the 5’ UTR, which differentiates it from the wild-type poliovirus with A-480[10,11]. The probability of nonpolio enteroviral infections was ruled out by the negative RT-PCR enterovirus assay results on the CSF specimen.

TREATMENT
As Kawasaki disease was suspected, a single high-dose (2 g/kg) intravenous administration of immunoglobulin (IVIG) was given. However, the high-grade fever was not responsive to IVIG and persisted for approximately 8 d. Subsequently, the clinical symptoms were gradually improved. It is unclear whether immunoglobulin therapy facilitated the improvement of the clinical symptoms, or they improved spontaneously.

OUTCOME AND FOLLOW-UP
Following clinical improvement, the child was discharged from the hospital, but she had a mild fever, muscular weakness, and difficulty using her lower limbs for approximately 2 mo. At a 1-year follow-up, cardiac complications were not reported, and the strength of all her limbs was completely restored.

DISCUSSION
This is an unusual case of VRPV, as the child was immunocompetent and had received four doses of tOPV. Somehow, the four doses had not conferred full protection, possibly because of interference created by other enteroviruses. Of note, the child lives in a tropical area, where diarrheal diseases frequently occur. Neurovirulent reversion of OPV in the child’s gut is a possibility. However, the long interval between administration of the fourth dose of tOPV and onset of clinical symptoms, as well as the child’s immunocompetency make that unlikely. Other possibilities include the presence of a prolonged poliovirus excreter or the existence of circulating VRPVs in the environment. However, that is unlikely possibility given that no secondary cases were reported southern Iran before or after this event. She was a close contact of other OPV-vaccinated children in a crowded nursery, and therefore exposure of this patient to VRPVs originating from the other children is another possibility. Overall, the evidence is insufficient to trace the source of this strain. This case was detected through a regional survey to reveal the molecular epidemiology of viral causes of aseptic meningitis. This case was missed by routine surveillance of acute flaccid paralysis because the patient was not paralyzed at the time of admission and was evaluated following a misdiagnosis.
The VRPV surveillance has important implications for improving health policies and vaccination strategies. However, most cases of VRPV infection are captured through the acute flaccid paralysis surveillance system. Recognition of VRPVs remains an important challenge. Missed cases of VRPV infection pose a potential risk to global poliovirus eradication. As long as OPV is used, the potential risk of emergence of VRPVs remains[6]. VRPVs are clinically indistinguishable from wild polioviruses and are capable of causing paralytic poliomyelitis and circulating in society whenever the immunity coverage is reduced[2,6]. The emergence of VAPP is a health dilemma as devastating as wild polio. Therefore, the global withdrawal of OPV and shift toward the all-IPV schedule is the main objective of the polio eradication program[3].

CONCLUSION
In this study, we report an unusual case of Sabin-like type 1 poliovirus infection in an immunocompetent 17-mo-old child after receiving four scheduled doses of OPV. Somehow, the four doses did not confer full protection, possibly because of interference created by other enteroviruses. The surveillance and notification of VRPVs has important implications for improving health policies and vaccination strategies.
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Figure Legends
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Figure 1 Reverse transcriptase-polymerase chain reaction assay amplification of Sabin-like type 1 poliovirus RNA isolated from cerebrospinal fluid samples of this case. 3: Amplified product (approximately 438 bp) on 2% agarose gel electrophoresis; L: 100 bp DNA ladder; N: Negative control; P: Positive control.
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Figure 2 Alignment of the partial nucleotide sequences (193 nt to 558 nt) of this case (KX011400). Wild-type poliovirus (V01149.1), vaccine-strain poliovirus (AY184219.1), and vaccine-derived poliovirus (KJ170532.1) by MEGA software version 4.0 (Biodesign Institute, Tempe, AZ, United States) and appearance of a nucleotide difference at position 480 of the 5’ untranslated region. A denotes wild-type poliovirus and G denotes vaccine-strain poliovirus.
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