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Israel was certified as polio-free country in June 2002, 
along with the rest of the World Health Organization 
European Region. Some 11 years later, wild-type polio 
virus 1 (WPV1) was isolated initially from routine sew-
age samples collected between 7 and 13 April 2013 in 
two cities in the Southern district. WPV1-specific anal-
ysis of samples indicated WPV1 introduction into that 
area in early February 2013. National supplementary 
immunisation with oral polio vaccine has been ongo-
ing since August 2013.

Detection of wild poliovirus in Israel
Wild poliovirus type 1 (WPV1) was isolated from rou-
tine samples collected during epidemiological week 
15 (7 to 13 April 2013) in sewage treatment facilities in 
Beer Sheva and Rahat, two cities in Israel’s Southern 
district. Beer Sheva, the regional commercial centre, 
has a population of about 200,000. It is situated 20 km 
south of Rahat and there is considerable population 
movement and commerce between the two cities.

Background
Poliomyelitis (polio) has been a notifiable disease 
in Israel since 1951. WPV1 predominated during the 
large, pre-vaccine national epidemics during 1949 to 
1956 [1,2] with a peak incidence of 129.4 cases per 
100,000 of the general (mostly Jewish) population in 
1950 [1]. Substantial control of polio was achieved by 
the mid-1960s (0.1 per 100,000 in 1965) through uni-
versal childhood vaccination with trivalent oral polio 
vaccine (OPV), followed by low-level activity through-
out the 1970s (0.2-0.9 per 100,000), particularly in the 
Jewish population (0.1 per 100,000 Jewish population). 
Annual campaigns with type 1 monovalent OPV further 
reduced polio incidence also among the non-Jewish 
population in the 1980s (0.1 to 0.3 per 100,000 non-
Jewish population) [1]. 

Israel has not had a polio case since an outbreak in 
1988, in which 15 poliovirus-infected people had par-
alytic polio, mostly in the Hadera sub-district in the 
northern part of the country [1,3], following importa-
tion of WPV1 from northern Egypt the year before the 
outbreak [1,4]. Most of the 1988 outbreak cases had 
received OPV in the past. A mass trivalent OPV vacci-
nation campaign ended the outbreak [3].

In 1990, a routine national vaccine programme – com-
bining three inactivated polio vaccine (IPV) doses with 
three trivalent OPV doses – was implemented. This 
schedule continued until 2005, when OPV was discon-
tinued three years after the polio-free status certifica-
tion by the World Health Organization (WHO), in June 

Table 1*
Historical and current routine childhood vaccine schedules 
against poliomyelitis, Israel, 1957–2013

Age 1957–1960 1961–1989a 1990–2004 2005–present

2 months – OPV IPV IPV

4 months IPV OPV OPV + IPV IPV

6 months IPV OPV OPV IPV

12 months IPV OPV OPV + IPV IPV

6 years – – OPV –

7 years – – – IPV

13 years – – OPV –

IPV: inactivated polio vaccine; OPV: oral polio vaccine (trivalent).

a	 Between 1982 and 1988, two of the 15 sub-districts in the 
country used IPV at the age of 2, 3.5 and 10 months.
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2002 [1]. The IPV-only schedule since 2005 prescribes 
three IPV doses by the age of six months with two addi-
tional booster doses at 12 months and at seven years 
(second elementary grade) (Table 1). The 2012 national 
IPV3 coverage was 95% [5].

Israel has maintained a routine environmental polio 
surveillance programme since 1988, through monthly 
sampling of eight to 10 sewage treatment facilities in 
largely populated areas or areas considered sentinels 
of risk for importation of WPV, such as Rahat, a major 
Bedouin city, which was the initial importation locus of 
the 1988 WPV1 outbreak [4]. Additionally, since 1996, 
notification of cases with acute flaccid paralysis (AFP) 
up to the age of 15 years has been mandated by law and 
active AFP surveillance has been implemented. Since 
then, the level of reporting fluctuated, sometimes 
below the WHO threshold (1 case of AFP per 100,000 
population <15 years of age). As a consequence, the 
structure of the active AFP surveillance system was 
reorganised several times in the past years, and since 
January 2013, the national Division of Epidemiology 
contact directly, on a weekly basis, each representa-
tive of the relevant clinical care units in the country, in 
order to obtain the complete information on any sus-
pected AFP cases, and assuring the required clinical 
sampling for the necessary laboratory tests.

Here we describe the epidemiology of the reintro-
duction of WPV1 into Israel in 2013, a potential pub-
lic health emergency at the national level and public 
health threat at the global level. 

Epidemiological investigation

Environmental surveillance
As part of the regular environmental surveillance, sew-
age samples are processed at the Central Virology 
Laboratory in Tel Hashomer. Poliovirus is isolated from 
the samples by infecting recombinant mouse cell line 
L20B according to WHO guidelines [6,7]. Individual 
plaques propagated in tube cultures are then analysed 
by real-time polymerase chain reaction (PCR) using 
United States (US) Centers for Disease Control and 
Prevention (CDC) analytical kits designed for identifi-
cation of polioviruses and differentiation between vac-
cine and wild types [8], followed by characterisation by 
genome sequencing [9].

The samples collected in the sewage treatment facili-
ties of Rahat and Beer Sheva are part of this routine 
environmental surveillance. At the end of May 2013, 
the Central Virology Laboratory confirmed that WPV1 
had been detected in two sewage samples taken in 
the Rahat and Beer Sheva facilities in epidemiological 
week 15 (7-13 April 2013).

A WPV1-specific analysis of samples from early 2013 
indicated WPV1 introduction into Beer Sheva in 
February 2013 (week 6, 3-9 February) and into Rahat in 
March 2013 (week 11, 10-16 March). The isolates from 

Rahat and Beer Sheva were identified as non-Sabin 
poliovirus type 1 belonging to the SOAS (South Asia) 
lineage of WPV1, which has been circulating in Pakistan 
in recent years, and which was also isolated from sew-
age samples in the Cairo region, Egypt, in December 
2012 [10]. 

Intensified environmental surveillance 
Subsequently, environmental surveillance was 
extended and intensified to cover more sewage sam-
pling sites nationally. As of 1 September 2013, WPV1 
has been detected in 87 of 220 samples tested that 
were obtained from 79 sewage sampling sites in Israel 
and collected after 3 February 2013 (Figure). In the 
southern district, most of the treatment facilities with 
samples that have been continuously WPV1 positive 
to date have been in areas inhabited by Bedouin com-
munities. WPV1 was also detected in several sewage 
sampling sites in central Israel, mostly around Arab or 
mixed Jewish–Arab communities, indicating country-
wide transmission. 

Public health response from end 
May to 5 August 2013 

The following instant actions were carried out, follow-
ing the detection of WPV1 in Israel.

•	 In Rahat and the surrounding area, where substan-
tial and continuous WPV1 circulation has been 
detected in samples collected since the first quar-
ter of 2013, an IPV catch-up vaccination campaign 
was initiated in order to maximise the routine child-
hood IPV coverage and to administer a booster IPV 
to all adults who had no evidence of prior booster 
vaccination in adulthood (i.e. before travel to polio 
endemic countries), with special outreach to sew-
age facility workers and migrant communities 
whose members had migrated through Egypt since 
2007 [11].

•	 A national hygiene campaign was initiated to raise 
public awareness of wild poliovirus circulation and 
hand-washing and personal hygiene and in prepa-
ration for a widespread OPV supplementary immu-
nisation activity.

•	 In order maximise OPV coverage, professional infor-
mation concerning poliovirus and vaccination was 
made available to physicians throughout the coun-
try as well as to the public, using diverse communi-
cation channels – traditional media, social media, 
and the Internet [12].

Enhanced surveillance of acute flaccid paralysis 
After the isolation of WPV1 in sewage, surveillance 
for AFP was expanded in June 2013, to include all age 
groups.

From 1 January 2013 to 1 September 2013, 45 cases 
of AFP had been actively detected, of which, 17 were 
children <15 years of age. Three of these children were 
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defined as ‘hot’ cases (i.e. lacking a complete series of 
routine childhood IPV immunisation due to young age 
or parental objection) [13]. The estimated annual AFP 
incidence in 2013, based on cases detected so far, is 
1.15 cases per 100,000 population <15 years of age. All 
45 AFP cases tested negative for WPV1.

No case of paralytic polio has been detected to date in 
Israel. 

Start of aseptic meningitis surveillance
National aseptic meningitis surveillance was also initi-
ated in June 2013. As of 28 August 2013, a total of 156 
cases of aseptic meningitis were reported nationally: 
none was positive for poliovirus; 65 cases (42%) were 
positive for other non-polio enteroviruses. 

Ongoing national supplementary 
immunisation activity
A supplementary immunisation activity using bivalent 
OPV [14,15] was initiated in the Southern district on 5 
August 2013 and has been expanded nationally since 
18 August, with the objective of rapidly interrupting 
WPV1 transmission across the country, particularly in 
children previously vaccinated according to the IPV-
only programme, by inducing effective intestinal immu-
nity [16,17]. 

All children born after 1 January 2004, who have 
received at least one dose of IPV in the past, were 
considered vaccine candidates. This approach is in 
accordance with that used in the routine national 
immunisation schedule during 1990 to 2004, which has 
a formidable international safety profile [18]. Vaccine 
candidates who have immunodeficiency conditions or 
those living with immunocompromised household con-
tacts are not vaccinated with bivalent OPV.

As of 15 September 2013, approximately 750,000 of 
about 1,200,000 eligible bivalent OPV candidates 
(63%, inter-district range: 45–83%) were vaccinated 
nationwide (Table 2).

The Israeli response to the finding of WPV1 has been 
fully coordinated with leading local epidemiology, 
infection disease and paediatric experts, as well as 
WHO and the US CDC. A joint WHO/CDC mission visited 
Israel in June 2013 and its experts have been consulted 
at every stage of the outbreak response.

Discussion
The last widespread circulation of wild poliovirus in 
Israel was 25 years ago, resulting in a national outbreak 
with cases of permanent paralytic polio [3]. The major 
difference between the 1988 outbreak in Israel and 
other outbreaks of wild poliovirus infection in recent 
years in other developed countries [19,20] that used 
an IPV-only routine vaccination schedule, is the early 
detection of silent virus circulation through an existing 
early warning system, involving national environmental 

Figure
Locations of sewage samples positive for wild poliovirus 
type 1 identified through environmental surveillance, 
Israel, by district, 3 February–12 September 2013 
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surveillance. This early detection allowed for further 
investigation and planning of a national response well 
in time.

An apparent single event of long-distance WPV1 impor-
tation from Pakistan, where the SOAS genotype has 
circulated in 2012, to Egypt, possibly by an asympto-
matic carrier or carriers, and the further importation 
to Israel – a journey of thousands of kilometres – has 
resulted in nearly nationwide WPV1 spread. This wide-
spread WPV1 circulation might have been facilitated by 
the substantial non-OPV immunised cohort of children, 
who were born after the withdrawal of routine OPV 
doses from the national immunisation programme in 
2005.

Notably, the highly probable chain of events that lead 
to the re-introduction of WPV1 into Israel in 2013 is not 
the first of its kind. Other possible long-distance point 
importations into decades-long polio-free countries 
were identified, in Finland and the Netherlands, fol-
lowing the paralytic polio outbreaks of 1986 and 1992, 
respectively [19-22]. This is in contrast to the endemic, 
Middle-Eastern origin of the 1988 outbreak due to 
WPV1 in Israel [1,3,4].

The detection of WPV1 in 2013 in Israel should there-
fore alert polio-free countries and global health organi-
sations, which could confront a similar situation, given 
the increased mobility of people and populations, as 
long as wild poliovirus continues to be endemic in sev-
eral parts of the world. Furthermore, our findings are 
also relevant to the global debate related to polio pre-
ventive measures such as routine national environmen-
tal surveillance and reinstitution of combined IPV and 

OPV routine immunisation schedule, even in polio-free 
countries with high IPV coverage [23].
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