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A measles outbreak is affecting the Tel Aviv dis-
trict, Israel, since April 2012. As of 10 September, 99
cases were confirmed, including 63 (64%) migrants of
Eritrean and Sudanese origin. All genotyped cases had
the African B3 genotype”. The mean age of migrant and
non-migrant cases was 6.0+9.6 and 30.2+24.2 years,
respectively (p<o.001). The majority of both migrant
and non-migrant cases was unvaccinated. This is the
second African measles B3 genotype outbreak within
the World Health Organization European region in
2012.

During the spring and summer of 2012, a large outbreak
of measles affecting 99 cases as of 10 September 2012,
emerged in the Tel Aviv district area. We describe the
methods and findings of the epidemiological investiga-
tion that was conducted by the Tel Aviv District Health
Office.

Background
Measles is a highly contagious vaccine-preventable
viral disease, easily-transmissible by airborne route.
The required herd immunity level for transmission
interruption is 95% for two doses of a measles-contain-
ing vaccine [1].

Measles re-emerged in Israel in the past decade with
several large recurrent outbreaks of genotypes D4 and
D8 mainly in infants living within communities that had
very low vaccination rates for age (<5%) such as some
ultra-orthodox Jewish communities in Jerusalem [2-5].
In one of these outbhreaks, the index cases were British
visitors who had contracted the illness in the United
Kingdom (UK) [3,5]. Measles is a mandatorily notifi-
able disease in Israel by law since 1948. Cases are
notified to the district health offices from community
and hospital healthcare authorities and are nation-
ally channelled to the Division of Epidemiology of the
Ministry of Health. The two-dose vaccination schedule,
introduced in 1994, foresees one dose of measles-
mumps-rubella (MMR) vaccine at 12 months of age and
a second dose at the first grade (around 6 years of age)
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[2]. The vaccine coverage for the first MMR dose in Tel
Aviv district was 96% in 2009.

Case definition

The national case definition is based on laboratory
confirmation (i.e. positive serologic test for immu-
noglobulin M antibody or polymerase chain reaction
(PCR)) or on characteristic measles clinical symptoms
(i.e. fever, rash, coryza) with an epidemiological link to
a laboratory-confirmed case [2]. The case definition is
similar to the current, 2010, United States (US) Centers
for Disease Control and Prevention case definition for
a confirmed case [6].

Outbreak description

For the outbreak investigation, data were extracted
from the District Health Office files. Migrant status
was defined as not having an Israeli identification
card number. The migrant population includes asylum-
seekers, refugees, and labour-workers; excluding tour-
ists. Frequencies and percentages were calculated for
categorical variables and mean with standard devia-
tion for age. Student’s t test was applied to measure
the significance of mean age difference between non-
migrant and migrant cases. The chi-squared test for
sex variable and Fisher’s exact test for vaccine cover-
age variable were used for measuring the significance
of the variables’ distribution between non-migrant and
migrant patients. All p value calculations were 2-tailed
and were considered statistically significant if their
value was =<o.05. The statistical analyses were per-
formed with IBM SPSS version 19.0 (Chicago, Illinois,
USA).

A total of 101 confirmed cases were notified in the Tel
Aviv district between 1 January and 10 September 2012
(Figure 1), with the latest notified confirmed case hav-
ing had onset of illness on 28 August 2012. Of these,
73 (72%) were migrants. Up to 12 April 2012, only two
confirmed measles cases had been identified, but the
numbers subsequently increased reaching 99 con-
firmed cases as of 10 September 2012. The peak of the
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FIGURE 1

Confirmed measles cases® by week of onset of illness and migrant status, January-September 2012, Tel Aviv district, Israel

(n=101)
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2 Confirmed measles cases include laboratory-confirmed cases and clinical cases epidemiologically linked to laboratory-confirmed cases.

measles transmission period was observed in week
23, between 4 and 10 June 2012, with a total of 18 con-
firmed cases (15 in migrants, three in non-migrants).

Of the 101 cases, 49 (49%) were migrants of Eritrean
origin and 15 (15%) were migrants of Sudanese origin.
Of the 73 total migrant cases, 55 (75%) were males
vs. 10 of 28 (36%) of the non-migrant cases (p<0.001)
(Table).

Mean age of migrant and non-migrant cases was
6.029.6 and 30.2%24.2 years, respectively (p<o.001).
The majority 57 (78%) of the migrant cases were below
three years of age, whereas 10 of 28 (36%) of the non-
migrant cases were in this age group (Figure 2).

Among cases between one and six years of age, two of
a total of seven migrants and two of a total of 21 non-
migrants had respectively received one dose of mea-
sles-containing vaccine (p=0.25). None of the eligible
cases, migrants and non-migrants alike, had two vac-
cine doses as appropriate for age six years and above.

Viral genotyping

The molecular characterisation of the current out-
break’s measles virus was based on a fragment of 450
nucleotides (nt) of the conserved region of the nucleo-
protein (N) gene and was in concordance with World
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Health Organization (WHO) standardised protocols [7].
The genotype revealed in all genotyped samples of lab-
oratory-confirmed cases was the B3 genotype, which
is predominant in Africa’.

Outbreak control measures

A number of epidemiological measures were taken in
order to control the outbreak. Contact tracing was con-
ducted and post-exposure prophylaxis up to 72 hours
from exposure, was given in the form of MMR vaccine,
for all susceptible (i.e. not-vaccinated for age) contacts
aged six months and above, of any case, particularly
for those in kindergartens, hospitals, and community
healthcare centres. Early MMR vaccine administration
was also offered free of charge, from nine months of
age, in addition to the routine first MMR (MMR1) dose
at 12 months of age, for all migrant infants (i.e. asylum
seekers) visiting the Maternal and Child Health Centres
in residential areas with viral transmission activity. An
active outreach for routine MMR1 vaccination of migrant
infants and kindergarten children took place in the
Maternal and Child Health Centres located in residen-
tial areas with viral transmission activity. As a result,
approximately 1,000 contacts older than six months
of age and susceptible migrant infants older than nine
months of age were vaccinated with one MMR vaccine
dose. Moreover, all district Maternal and Child Health
Centres were actively advised to in particular routinely



TABLE

Characteristics of confirmed measles cases, by migrant status, Tel Aviv district, Israel, January-September 2012 (n=101)

Characteristic

Non-migrant (N=28)

Migrant (N=73)

Age, mean years + standard deviation 6.0%9.6 30.2%24.2 <0.001
Males n (%) 55 (75) 10 (36) <0.001
Place of family origin
Eritrea n (%) 49 (67) o (0) NA
Sudan n (%) 15 (20) o (o) NA
Israel n (%) o (0) 28 (100) NA
Proportion of vaccinated with one dose of
measles-containing vaccine among measles cases aged 1-6 years 2/21 2/7 0-25

NA: not applicable.

2 Confirmed measles cases include laboratory-confirmed cases and clinical cases epidemiologically linked to laboratory-confirmed cases.
The majority (n=99) of the 101 confirmed cases occurred between April and August 2012.

vaccinate all infants with MMR1 vaccine at 12 months
of age, without significant delay. Finally, active guid-
ance was provided to all district hospitals and selected
community healthcare centres to validate MMR vaccine
status and further vaccinate (if indicated) susceptible
healthcare employees.

Discussion

We report an ongoing outbreak of measles in the Tel
Aviv district area, mainly affecting unvaccinated chil-
dren below three years of age of migrants of Eritrean
and Sudanese origin.

FIGURE 2

In 2011, the number of measles cases was reported to
be rising in both the WHO European region [8] and the
US [9] where an increase in measles importations from
endemic countries was observed.

In contrast to the D4 and D8 genotypes detected in
outbreaks of the past decade in Israel [2-5], the B3
genotype of this outbreak is endemic in Sub-Saharan
Africa and its variants are increasingly being identi-
fied across Europe since 2005 [10]. In Israel, there was
only one known case of importation to date of the B3
genotype by a returning traveller from Angola in 2011

Confirmed measles cases by age group and migrant status, January-September 2012, Tel Aviv district, Israel (n=101)
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2 Confirmed measles cases include laboratory-confirmed cases and clinical cases epidemiologically linked to laboratory-confirmed cases.
The majority (n=99) of the 101 confirmed cases occurred between April and August 2012.
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(unpublished data). Within the WHO European region,
a large measles outbreak with similar epidemiological
characteristics to the one reported here (e.g. affecting
mainly young age groups and extremely low vaccine
coverage), as well as with a predominant B3 genotype,
occurred in the United Kingdom (UK) in 2012 [11]. A
large number of measles cases of the B3 genotype was
also reported in Spain in 2011 [7,8].

The recent higher number of measles cases and out-
breaks with B3 measles genotype in countries of the
WHO European region and the one described here are
possibly fuelled by migration of population with low
vaccine coverage from measles-endemic regions, such
as Africa. In this region, the average coverage with the
first dose of measles vaccine has improved between
2000 and 2010 from 56% to 76% but is still one of
the lowest in the world [12]. Alternatively to a direct
importation from Africa, the current measles virus out-
break’s genotype could as well have been imported
from Europe [7,8,11]. In a previous measles outbreak
in 2007-08 in Israel, the first three cases were visi-
tors from London, UK, where they had had contact with
measles patients [3,5].

Measures to control measles’ outbreaks are generally
expensive so preventing both domestic and imported
measles provides a more cost-efficient solution [13].
For example, the direct cost for the public health
response to a single case of imported measles in the
US was recently estimated at approximately 25,000
US dollars [14]. The cost to control a small outbreak
of eight patients in an asylum-seekers’ shelter in
Germany in 2010 was estimated to be of 90,000 Euro
[15]. The obvious health benefits to the population of
avoiding illness should encourage the formulation of
specifically-tailored mass vaccination plans of migrant
populations for vaccine-preventable diseases such as
measles.

Conclusions

The outbreak reported here is the second African mea-
sles B3 genotype outbreak within the WHO European
region in 2012. Mass vaccination plans, primarily
reaching out to migrants, should be implemented in
order to achieve higher vaccination coverage and a pro-
gress toward control of measles in the region.

www.eurosurveillance.org

* Authors’ correction:

At the request of the authors, the sentence ‘As of 10
September, 99 cases with B3 genotype were confirmed,
including 63 (64%) migrants of Eritrean and Sudanese ori-
gin.” was changed to ‘As of 10 September, 99 cases were
confirmed, including 63 (64%) migrants of Eritrean and
Sudanese origin. All genotyped cases had the African B3
genotype.” and the sentence ‘The genotype revealed in all
confirmed cases was the B3 genotype, which is predominant
in Africa.” was changed to ‘The genotype revealed in all gen-
otyped samples of laboratory-confirmed cases was the B3
genotype, which is predominant in Africa.”. These changes

were made on 17 September 2012.
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Twenty-one confirmed cases of Legionnaires’ disease
(Legionella pneumophila serogroup 1) were identi-
fied in the Stoke-on-Trent area of England with onsets
since 2 July 2012. Sequence-based typing results
are available for nine cases; all are a unique type
(ST1268). Initial interviews highlighted a number of
possible environmental sources. Inspection of prem-
ises of interest revealed an operating spa pool on dis-
play, from which the outbreak strain was identified. All
cases had visited the retail premise with this spa pool.

On 20 July 2012, public health authorities in the West
Midlands, England, were notified of two confirmed
cases of Legionnaires’ disease (LD) in Stoke-on-Trent
residents admitted to the local hospital in the previous
week. Initial interviews identified no possible shared
exposures, and indicated that neither patient had trav-
elled abroad or in the United Kingdom (UK) during their
incubation periods. A review of previous notifications
identified two earlier cases resident in this area, one in
May and one in June 2012; both had spent part of their
incubation periods abroad.

The local Health Protection Unit notified local enforce-
ment agencies and convened an outbreak control team
on 23 July 2012 to coordinate investigations, control
measures, and public communications, as well as the
response by local agencies. This paper describes the
preliminary findings of this investigation and summa-
rises data available at 14 August 2012.

Investigation

The reporting hospital is the only acute care facility
serving the residents of Stoke-on-Trent and surround-
ing districts, a population of approximately 500,000.
Active case finding involved close liaison with the
microbiology department and medical staff at the
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hospital, referral of pneumonia cases by hospital clini-
cians for microbiological testing, and encouraging res-
piratory sample collection on L. pneumophila urinary
antigen-positive patients where possible. Regular let-
ters were sent to all general practitioners (GPs) in the
local area asking for vigilance in detecting potential
cases, all surrounding hospitals and laboratories were
informed to be vigilant and report associated cases, all
Health Protection Units across England were briefed,
and all national Legionella case reports reviewed.

Case definitions

A confirmed case was defined in accordance with
the definitions from the European Centre for Disease
Prevention and Control (ECDC) as a person with clinical
or radiological evidence of pneumonia and laboratory
confirmation by culture of Legionella pneumophila, by
detection of L. pneumophila urinary antigen or by sero-
conversion against L. pneumophila serogroup (sgp)1
[1], and with both an onset date after 30 June 2012 and
a history of living in or visiting the Stoke-on-Trent area
in the 14 days before onset.

A possible case met the same definition, but with an
onset date from 2 May 2012.

Epidemiological investigation

All detected cases were interviewed with a standard
questionnaire within one day of notification, cover-
ing details of clinical risk factors, where they lived,
worked and visited over the 14 days before becoming
ill, including movement routes and visits to or nearby
water systems with the potential to be a source of
exposure. When cases reported a potential risk site
(e.g. a car wash) or any site was mentioned by more
than one case, all other cases were re-questioned to
determine if they had also visited there.

www.eurosurveillance.org



FIGURE

Legionnaires’ disease cases, by date of onset and case status, Stoke-on-Trent area, May-August 2012 (n=23)
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Preliminary results

As of 14 August 2012, 21 confirmed cases have been
identified. Two possible cases with earlier onset have
also been re-investigated. All cases live in and around
Stoke-on-Trent. The median age of cases is 64 years
(range 48-79 years) and 14 of 21 are male. Most cases
had existing underlying medical conditions and all
were admitted to hospital, where two died. A review of
risk factors for disease onset in cases is underway.

All the cases have onset dates from 2 July to 2 August
2012.The epidemic curve (Figure) shows a peak onset
(12/21 cases) between 17 and 21July, with the majority
of those 12 cases occurring from 18 to 20 July (9 cases).

Microbiology of case samples

All cases were positive for L. pneumophila sgp 1 uri-
nary antigen [2]. Sputum samples were obtained from
11 cases, and direct DNA-sequence based typing (SBT)
[3] of the nine L. pneumophila PCR-positive sputum
samples identified the same strain (a previously unrec-
ognised sequence type designated ST1268); SBT was
not attempted on the two PCR-negative samples. In six
cases legionellae have been cultured and the infecting
strain confirmed as L. pneumophila sgp1, mAb sub-
group ‘Benidorm’, ST1268.

Environmental investigation

All six active registered cooling towers in Stoke-on-
Trent were contacted by Health and Safety Executive
(HSE) and local authority (LA) inspectors over the week-
end 21-22 July to confirm adherence with the nationally
approved code of practice for the control of Legionella
bacteria in water systems and institute control meas-
ures if indicated [4]. Two towers in adjacent districts
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were included later. Towers were inspected and water
samples and swabs of biofilm were taken, although
for five of the Stoke-on-Trent towers, this was after
initial control measures had been implemented by the
owners. All cooling towers were negative by L .pneu-
mophila PCR except one of the towers with poor epide-
miological fit to the outbreak, which was positive for
L. pneumophila sgp1ST62, but not the outbreak strain.
This was subsequently confirmed by culture of L. pneu-
mophila sgp1, mAb subgroup ‘Allentown/France’, ST62.
All other towers were found to be culture-negative.

Case interviews identified overlapping locations and
local travel routes pointing to an area of south Stoke-
on-Trent for further environmental investigation and
assessment of potential water sources. This area was
systematically investigated by the HSE and LA, and
more than 30 sites (including light industry, engi-
neering works, retail, car washers, dry cleaners, and
public fountains) were assessed. Five sites containing
water systems with the potential to be a source were
inspected and sampled. All samples from these sites
were negative in PCR and culture.

Three retail sites common to more than three cases
were identified: all 21 cases reported visiting one par-
ticular retailer (A), 20 of them definitely within the
incubation period for the organism, 14 visited another
retailer (B) and 10 visited a third (C). Assessment of
these three sites found two to have potential sources
of exposure: an operating display spa pool (site A) and
garden fountains/water features (site B), all of which
were drained and disconnected. Samples from site
B were negative in PCR and culture. A swab sample
(water samples were not available) from the spa pool



identified the outbreak strain (ST1268) by PCR and
direct SBT. Attempts were made to culture L. pneu-
mophila from swab sample concentrates, but have to
date not been successful. Maintenance and the use of
biocides during the five months the spa pool was oper-
ating and on display prior to decommissioning on 24
July are being investigated in detail. On 30 July 2012,
seven days after convening the outbreak control team,
the media were briefed that the spa pool was the prob-
able source of the outbreak.

Discussion and conclusions

The epidemic curve and the molecular typing results
were highly suggestive of a common source for this
outbreak. The use of rapid and detailed investigation
techniques confirmed that all cases had visited the
indoor retail premises with the display spa pool, and
the same, previously unrecognised, strain has been
found in all cases tested and in the spa pool. This
strain has not been found in any other site tested and
no other site had such a strong epidemiological link
to all cases. Operating spa pools on display in indoor
spaces, even if not used for bathing, have been shown
to be the cause of previous outbreaks [5-16]. Although
the possibility of ongoing exposure from other sources
cannot yet be completely ruled out, the epidemic curve
is consistent with the source having been removed on
24 July (the date the spa pool was drained), and no
further cases have been identified with disease onset
after 2 August.
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Difficulties in accurately identifying serovar 4,[5],12:i:-
as monophasic variants of Salmonella enterica serovar
Typhimurium mean there is confusion in the reporting
of serovars Typhimurium and 4,[5],12:i:-. To gain insight
into the prevalence and diversity of these monophasic
variants in England and Wales, screening for fljB, hin
and the serovar 4,[5],12:i:- DT193-associated genomic
island was conducted on 609 S. enterica isolates des-
ignated as definitive phage type (DT) 193, and 142
isolates serologically-defined as monophasic variants
of serovar Typhimurium but belonging to phage types
other than DT193. All latter 142 isolates were subtyped
by multilocus variable-number tandem repeat analysis
(MLVA). MLVA was also applied to 70 DT193 serolog-
ically-defined monophasic variant isolates. Results
indicate that serovar 4,[5],12:i:- accounted for 108 of
209 (52%) of DT193 isolates with available serological
data and 99 of 142 (70%) monophasic variant isolates
belonging to other phage types. Of 609 DT193 iso-
lates, 463 (76%) lacked fIjB and hin. Moreover, geneti-
cally-related isolates of DTs 120, 191, 191a, 195, phage
types U311 and U323, and reacts but does not conform
(RDNC) and untypable (UT) strains were also lacking
either hin and/or fljB. Of note, the serovar 4,[5],12:i:-
DT193-associated genomic island was identified in not
only 458 of 463 (99%) monophasic DT193 isolates, but
also 25 of 139 (18%) biphasic DT193 isolates and 56 of
76 (74%) monophasic variants of other phage types.
Accurate monitoring of the emergence of serovar
4,[5],12:i:- isolates is important to ascertain the public
health impact of these strains; since 2012 the Health
Protection Agency’s Salmonella Reference Unit has
therefore begun determining full antigenic structures
of all presumptive O:4 isolates in addition to routinely
performing phage typing for identification of variants
of serovar Typhimurium.

Introduction

Salmonella enterica serovar 4,[5],12:i:- strains failing
to express the fljB-encoded phase-2 flagellar anti-
gen have been increasingly isolated from food ani-
mals and humans in the European Union (EU) over the
last two decades [1]. Such strains were rarely identi-
fied before the mid-1990s but according to Enter-Net
data, serovar 4,[5],12:i:- was the fourth most common
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serovar isolated from humans in the EU in 2006 [2].
Nevertheless, as these strains cannot be fully typed
by conventional serotyping, it is likely that serovar
4,[5],12:i:- is underreported, principally due to diffi-
culties in differentiating it from serovar Typhimurium,
with which it shares antigenic and genotypic similari-
ties [3,4]. According to the Kauffmann-White scheme
the two serovars share the same O-antigens and phase
1 H-antigen, but serovar 4,[5],12:i:- lacks expression of
the phase 2 flagellar antigen and is therefore consid-
ered a monophasic variant of Typhimurium. Problems
with the procedure of flagellar phase inversion, which
can be time-consuming and technically demanding,
and lack of standardisation on how many times phase
inversion should be repeated to be confident that an
isolate is monophasic may result in misclassifica-
tion of these two serovars. This process may also be
complicated by serovar Typhimurium strains in which
serological detection of the phase-2 flagellar antigen
is inconsistent [5].

Most isolates of serovar 4,[5],12:i:- can be designated
as a recognised phage type using the phage typing
scheme of Anderson et al. [6]. In busy reference labo-
ratories where phage typing is used in lieu of full sero-
typing to identify strains of serovar Typhimurium this
may result in misclassification of monophasic isolates
as serovar Typhimurium [7]. Several phage types have
been associated with recent emergence of monophasic
Typhimurium strains [7]. Serovar 4,[5],12:i:- belonging
to phage type U302 and expressing mainly resistance
to ampicillin, chloramphenicol, gentamicin, strepto-
mycin, sulfamethoxazole, tetracyclines and trimetho-
prim (R-type ACGSSuUTTm) emerged in humans and pig
or pork products in Spain in the late 1990s to subse-
quently become the fourth most common serovar iden-
tified between 1998 and 2000 [8]. In the last ten years
serovar 4,[5],12:i:- definitive phage type (DT) 193, and
to a lesser extent DT120, expressing resistance to ampi-
cillin, streptomycin, sulphonamides and tetracycline
(R-type ASSuT) have rapidly emerged within several
European countries in humans [7,9,10,11]. Infections
have been linked mainly to pigs and pork products,
and occasionally to other food animals. More recently,
England and Wales has seen the emergence of serovar
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4,[5],12:i:- belonging to previously undefined phage
type DT191a associated with frozen reptile feeder
mice imported from the United States [12]. As well as
belonging to a new phage type, these isolates were
unable to utilise dulcitol and expressed resistance to
tetracyclines only (R-type T) as has been previously
reported in serovar 4,[5],12:i:- isolates from North and
South America [13,14]. Recently a novel genomic island
was identified in multidrug-resistant serovar 4,[5],12:i:-
DT193 from several European countries, which is being
further investigated with respect to virulence proper-
ties and metabolic functions to determine whether its
acquisition may have contributed to the rapid emer-
gence of this strain [15].

Salmonella strains submitted by primary diagnostic
laboratories to the Health Protection Agency’s (HPA)
Salmonella Reference Unit (SRU) with a preliminary
identification as serovar Typhimurium are only phage
typed and not routinely subjected to further serologi-
cal examination unless the phage typing results are
inconclusive. Conversely, isolates of serovar 4,[5],12:i:-
were not routinely phage typed until July 2010. In order
to gain a clearer picture of the prevalence and diversity
of serovar 4,[5],12:i:- strains isolated in England and
Wales during January—December 2010, all S. enterica
isolates designated as phage type DT193, and all iso-
lates that were determined to be monophasic variants
of phage types other than DT193 on the basis of the
Kauffmann-White scheme were screened by polymer-
ase chain reaction (PCR) for the presence of fljB (encod-
ing the phase-2 flagellar antigen) and hin (facilitates
inversion of a promoter element to regulate flagellar
phase inversion). In addition, PCR was used to screen
for the presence of the serovar 4,[5],12:i:- DT193-
associated genomic island [15]. Multilocus variable-
number tandem repeat analysis (MLVA) was applied to
all serologically-defined monophasic variant isolates
of phage types other than DT193 and a subset of DT193
monophasic variants.

Methods

Bacterial isolates

The study panel consisted of all S. enterica isolates
(n=609) designated as phage type DT193 submit-
ted to the HPA between January—-December 2010 for
which antigenic structures were readily available for
209 isolates. Of these, the phase-2 flagellar anti-
gen was serologically-detected in 88 isolates: two of
serovar 1,4,12:i:1,2, nine of serovar 1,4,5,12:i:1,2, 15
of 4,12:i:1,2 and 62 of 4,5,12:i:1,2. The phase-2 flagel-
lar antigen was not serologically detected in the 121
remaining isolates: two were serovar 1,4,5,12:i:-, 11
were 4,12:i:- and 108 were 4,5,12:i:-.

Also included in this study were all isolates (n=142)
determined to be serologically monophasic (i.e. exhib-
iting antigenic structures 1,4,12:i:- (n=5), 1,4,5,12:i:-
(n=12), 4,12:i:- (n=26) or 4,5,12:i:- (n=99)) but
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belonging to phage types other than DT193 between
January-December 2010.

Isolates were submitted to the HPA SRU and origi-
nated from human clinical specimens (n=624), ani-
mals (n=40), food products (n=26), animal feed (n=8),
environmental isolates (n=3) and an unknown source
(n=50).

Strain characterisation

Serology was performed according to the Kauffmann-
White scheme and phage typing performed in accord-
ance with HPA protocols [6,16]. Isolates that did not
react with any of the typing phages were screened
using a PCR targeting the malic acid dehydrogenase
(mdh) gene of serovar Typhimurium [17]. PCRs targeting
fliB and hin were performed as previously described

[5].

Susceptibility testing

Susceptibility to a panel of 18 antimicrobials was
determined by a breakpoint method in Isosensitest
agar (Oxoid, Basingstoke, UK). The final plate concen-
trations (ug/mL) used routinely by the HPA on the basis
of long-term studies were: ampicillin (A; 8), chloram-
phenicol (C; 8), gentamicin (G; 4), kanamycin (K; 16),
neomycin (Ne; 8), streptomycin (S; 16), sulphonamides
(Su; 64), tetracycline (T; 8), trimethoprim (Tm; 2), fura-
zolidone (Fu; 8), nalidixic acid (Nx; 16), ciprofloxacin
((low-level (Cpl); 0.125); (high-level (Cp); 1)), amikacin
(Ak; 4), cephalexin (Cx; 16), cephradine (Cr; 16), cefuro-
xime (Cf; 16), ceftriaxone (Cn; 1) and cefotaxime (Ct; 1).

Detection of serovar 4,[5],12:i:- DT193-
associated genomic island

Multiplex PCR to discriminate between free, prophage-
containing and island-carrying forms of the thrW tRNA
locus was performed using previously described prim-
ers [15].

Multilocus variable-number tandem

repeat analysis subtyping

A total of 212 isolates defined as serologically mono-
phasic were subjected to MLVA according to a previ-
ously described protocol [18]. This comprised the 142
monophasic variant isolates of phage types other than
DT193 (of which 99 (70%) were serovar 4,[5],12:i:-) and
7o randomly selected monophasic variants of DT193 (of
which 63 (90%) were serovar 4,[5],12:i:-). Multilocus
variable-number tandem repeat analysis profiles were
assigned based on the fragment size amplified from
each locus, with ‘NA’ used to denote a locus not pre-
sent [19]. Standard minimum spanning trees gener-
ated in the Bionumerics software package (version 6.1;
Applied Maths, Sint-Martens-Latem, Belgium) using
the single and double locus variance priority rules
were used to visualise the relationships between iso-
lates. Clonal complexes were created based on maxi-
mum neighbour distance of changes at one locus and a
minimum of five MLVA profiles per complex.
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Results

Phage typing

The serologically-determined monophasic isolates
(n=142) belonged to phage types DT120 (n=44; of
which 29 (66%) were serovar 4,[5]12:i:-), DT191a (n=33;
of which 31 (94%) were serovar 4,[5]12:i:-), U323 (n=12;
of which all were serovar 4,[5]12:i:-), reacts but does
not conform (RDNC) (n=9; of which 4 (44%) were sero-
var 4,[5]12:i:-), U311 (n=7; of which 3 (43%) were sero-
var 4,[5]12:i:-) and between one to five isolates each of
DTz, DT9y, DT135, DT191, DT195, DT208, U302 (of which
6 of 16 (38%) were serovar 4,[5],12:i:-). A further 21 iso-
lates were untypable (UT); all of which were positive
for mdh, therefore variants of serovar Typhimurium (of
which 14 (67%) were serovar 4,[5],12:i:-).

Detection of fIjB and hin by

polymerase chain reaction

Overall, 463 (76%) of 609 DT193 isolates were PCR-
negative for both fljB and hin (fljB-/hin-). A further
four isolates were positive for fljB only (fliB+/hin-) and
three isolates were positive for hin only (fliB-/hin+).
Serological detection of the phase-2 flagellar antigen
largely agreed with detection of fljB by PCR, with only
eight of 209 isolates where the phase-2 flagellar anti-
gen was reportedly detected in isolates that were fljB-/
hin-. Conversely, there were three isolates where the
phase-2 flagellar antigen was not detected in isolates
that were positive for both fljB and hin (fliB+/hin+).

Seventy-six (54%) of the 142 monophasic isolates of
other phage types were fljB-/hin-. Of these, 33 were
DT120, 18 were UT, 12 were U323, six were U311, five
were DT195 and one isolate each of DTg7 and U302. A
further 35 isolates were fljB-/hin+, of which 28 were
DT191a, four isolates of RDNC and three isolates of
DT191, and seven isolates were fljB+/hin-, of which six
were DT120. The twenty-four isolates that were fljB+/
hin+ belonged to a variety of phage types (DT7, DT120,
DT135, DT191, DT191a, DT208, RDNC and UT).

Source of monophasic (fljB-/hin-) isolates

Three hundred and ninety-nine of the 463 (86%) DT193
fljB-/hin- isolates were from humans, with the remain-
der isolated from animal feed (n=5), a cat (n=1), cattle
(n=7), lamb meat (n=1), pigs (n=12), pork meat prod-
ucts (n=12) and an unknown source (n=26). The travel
history section was completed for only 153 of the 399
(38%) submission forms. A recent history of travel
abroad was reported for 43 of 153 (28%) patients,
with travel to the African continent, Asian continent,
Cambodia, Egypt, Greece, Hungary, Iraq, Italy, Japan,
Mexico, Norway, Qatar and Turkey (each 1 patient),
France and Vietnam (each 3 patients), Spain (5 patients)
and Thailand (17 patients); the remaining 110 patients
did not travel abroad prior to acquiring Salmonella.

Fifty-seven of 76 (75%) fljB-/hin- monophasic isolates

of other phage types were from humans, with the
remainder isolated from cattle (n=1), pigs (n=5), pork
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meat products (n=6) and an unknown source (n=7). A
travel history was provided for only 15 of 76 patients,
with recent travel to Malta, Portugal and Spain (each
1 patient) reported; the remaining 12 patients did not
travel abroad prior to acquiring Salmonella.

Susceptibility testing

Among the 609 DT193 isolates, 364 (60%) expressed
resistance to ampicillin, streptomycin, sulphonamides
and tetracyclines (R-type ASSuT) only; among 463 fljB-/
hin- DT193 isolates 332 (72%) were R-type ASSuT. Other
common resistance profiles among fljB-/hin- DT193 iso-
lates were resistance to ampicillin, streptomycin and
sulphonamides (R-type ASSu) in 50 (11%) isolates and
resistance to tetracyclines only (R-type T) in 19 (4%)
isolates. Eleven isolates (2%) were fully sensitive to all
antimicrobials in the test panel.

Among the 142 monophasic isolates of other phage
types the most common resistance profiles were R-type
ASSuT (15 isolates of DT120, 11 untypable (UT) isolates,
six isolates of U311, four isolates of U323 and one each
of DTz, DT195 and U302) and resistance to tetracyclines
only (25 isolates of DT191a, four of DT120, three each
of DT191 and U323, two of RDNC and one UT). Twenty-
eight isolates (20%) were fully sensitive to all antimi-
crobials in the test panel, of which 13 isolates were
DT12o0, five were DT191a, four were RDNC, two each of
DT191 and DT208, and one each of DT135 and U323.

Occupancy of the thrW site

Among the 463 fljB-/hin- DT193 isolates, 284 (61%) pro-
duced two respective amplicons of 1,128 base pairs (bp)
and 903 bp spanning the thrW site between genes proA
and STMo325 and indicative of presence of the sero-
var 4,[5],12:i:- DT193-associated genomic island (Table
1). A further 174 (38%) produced a single amplicon of
903 bp. The island was also present in nine fljB+/hin+
isolates, and a further 16 fljB+/hin+ and one fljB-/hin+
isolate produced a single 903 bp amplicon.

Thirty-eight (50%) of fljB-/hin- isolates of other
phage types than DT193 produced amplicons indica-
tive of presence of the island (Table 1); these isolates
belonged to DT120, UT, U323 and DTi95. A further 18
(24%) fljB-/hin- isolates belonging to DT120 and U323
produced a 9o3 bp amplicon only. The island was also
present in five DT120 fljB+/hin-, two fljB+/hin+ isolates
belonging to DT120 and RDNC, and one DTi20 fljB+/
hin+ isolate produced a single 903 bp amplicon.

Multilocus variable-number tandem

repeat analysis subtyping

A total of 212 isolates, which consisted of 70 randomly
selected DT193 serologically-defined monophasic iso-
lates and all serologically-defined monophasic isolates
of other phage types were subjected to MLVA subtyp-
ing. Fragment analysis identified 51 different profiles,
within which two clonal complexes could be identified:
clonal complex-1 (CC1) consisting of 29 profiles (155
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TABLE 1

Occupancy of the thrW site in Salmonella enterica serovar Typhimurium DT193 and monophasic variants belonging to
DT193 and other phage types, England and Wales, 2010 (n=751 isolates)

Results of PCRs targeting

f1jB/hin Phage type

Results of multiplex PCR targeting the thrW site
Amplicon sizes (in base pairs)?

Number of isolates

fliB—/hin— DT193 +

fliB-/hin+ DT193 -

fliB+/hin— DT193 -

fliB+/hin+ DT193 +

|

+

|
o |~ |N

- + = 96

- - + 12

fliB-/hin— Other than DT193 +

+ - - 38

+ - - 18

- + - 12

fliB—/hin+ Other than DT193 -

fljB+/hin— Other than DT193 +

fliB+/hin+ Other than DT193 +

DT: definitive phage type; PCR: polymerase chain reaction.

A ‘+’ indicates ‘presence’ while a ‘- indicates ‘absence’ of an amplicon of given size.

2 According to Triipschuch et al. [15] amplicons of the multiplex PCR indicate three different occupancy possibilities: amplicons of 1,128bp and
903 bp for presence of the genomic island, 663 bp for prophage-occupied site and 432 bp for the free locus.

isolates) and clonal complex-2 (CC2) consisting of nine
profiles (41 isolates) (Figure).

Ten MLVA profiles were shared by six or more isolates
accounting for 66% of isolates (Table 2). All but one
of these MLVA profiles was shared by more than one
phage type (Figure, Table 2). Forty-three (98%) of 44
DT120 isolates and 67 (96%) of 70 DT193 isolates were
located in CC1, whilst 29 (94%) of 31 DT191a isolates
were located in CC2. All CC1 isolates failed to amplify
the Typhimurium-specific virulence plasmid pSLT-
bound locus STTR10, whereas all isolates in CC2 pro-
duced an amplicon.

Clonal complex 1 and CC2 also correlated well with
fliB/hin PCR results and occupancy of the thrW site.
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One hundred and thirty-nine (90%) of CC1 isolates
were fljB-/hin- and 34 (83%) of CC2 isolates were fljB-/
hin+, although identical MLVA profiles were shared
by fljB-/hin-, fliB+/hin+ and fljB+/hin- isolates in CC1,
and by fljB-/hin+ and fljB+/hin+ isolates in CC2. All but
one isolate harbouring the serovar 4,[5],12:i:- DT193-
associated genomic island were located in CC1, regard-
less of phage type or fljB/hin PCR results.

Discussion

Serotyping using the widely accepted Kauffmann-
White scheme is central to the epidemiological classi-
fication of Salmonella strains and thus to surveillance
studies, to identify trends in disease transmission,
and for detection of outbreaks. Nevertheless, in recent
years there has been a move towards development of
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DNA-based techniques to replace or augment serologi-
cal testing, and such methods may be used as a basis
to define strains as serovar 4,[5],12:i:- or Typhimurium
[20,21,22]. The range of mechanisms that can result in
non-expression of the phase-2 flagellar antigen may
mean that development of a reliable molecular serotyp-
ing schemeis complex. Lack of phase-2 flagellarantigen
expression may be due to different mutations and dele-
tions in fljB, fljA (encoding a repressor of the phase-1
flagellin gene fliC) and hin [5,23,24]. Alternatively, the
invertible promoter that controls expression of fljB and
fliC may become locked in one position, thereby allow-
ing only expression of the fliC-encoded phase-1 flagel-
lum [23]. This range of mechanisms that contribute to
lack of fljB expression means that there can be discrep-
ancies in detection of the phase-2 flagellum between
conventional and molecular serology. The data pre-
sented here suggest that conventional serology is
adequate for detection of serovar 4,[5],12:i:- DT193, as
serological detection of the phase-2 flagellar antigen
agreed with detection of fljB by PCR in 95% of isolates.
Discrepancies between conventional and molecular
serology were more apparent in monophasic isolates
of other phage types, where 22% of monophasic iso-
lates were fljB+ by PCR. This may become problematic
if any of these strains persist and amplify to the same
extent as serovar 4,[5],12:i:- DT193. Identification of
not only fljB-/hin- monophasic isolates, but also fljB+/
hin- and fljB-/hin+ isolates supports previous sugges-
tions that serovar 4,[5],12:i:- represents multiple geno-
types that have emerged independently from serovar
Typhimurium [5,24].

Numbers of DT193 isolated in England and Wales have
increased from 5.3% of all serovar Typhimurium in
2000 to 28% in 2010, with the number of DT193 R-type
ASSuT increasing from 28% to 62% over the same
time period (HPA Salmonella database, unpublished
data). In this study 399 of 509 (78%) human DT193
isolates were found to be fljB-/hin- monophasic vari-
ants, thereby providing strong evidence that the emer-
gence of serovar 4,[5],12:i:- DT193 is contributing to the
increase in DT193 isolates from cases of human infec-
tion in England and Wales as previously suggested [7].
In addition, we identified multiple isolates of phage
types U311, U323 and DT195. Monophasic isolates of
serovar 4,[5],12:i:- U311 have previously been reported
in Italy, France and Spain [7,25]. This is, however, the
first time we have identified serovar 4,[5],12:i:- belong-
ing to phage types U323 and DTi95, thereby adding to
the diversity of phage types already associated with
this serovar [7].

Recently, an 18.4 kb novel genomic island was identi-
fied in 90% of serovar 4,[5],12:i:- DT193 isolated from
humans between 2001 and 2008 in Germany and in
similar isolates from Luxembourg, Austria, France,
Italy and the Netherlands, therefore was proposed
as an additional epidemiological marker for the sero-
var 4,[5],12:i:- DT193 clone emerging across Europe
[15]. In this study only 61% of fljB-/hin- DT193 isolates
produced two amplicons representative of carriage of
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FIGURE

Minimum spanning tree of multilocus variable-number
tandem repeat analysis of monophasic Salmonella
Typhimurium isolates, England and Wales, 2010 (n=212
isolates)

DT193
DT120
DT191a
U323
RDNC
U311

DT195

DT191
ut

DT: definitive phage type; MLVA: multilocus variable-number
tandem repeat analysis; RDNC: reacts but does not conform; UT:
untypable.

Node size is proportional to the number of strains with that MLVA
profile. Wedges within nodes represent the proportion of
isolates with that MLVA profile that belong to a specific phage
type (only phage types shared by more than two isolates are
indicated). Numbers on branches indicate the number of loci
that vary between each MLVA profile. Grey shading indicates
clonal complexes created based on maximum neighbour
distance of changes at one locus and a minimum of five MLVA
profiles per complex.
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TABLE 2

Comparison of the ten most common MLVA profiles
among Salmonella Typhimurium monophasic isolates with
clonal complex and phage type, England and Wales, 2010
(n=139 isolates)

Number of Clonal  Phage type (number
isolates complex of isolates)

DT191 (4)

MLVA profile

2-11-5-8-0212 27 CC2

DT191a (20)

DT193 (1)

RDNC (2)

3-11-10-NA-0211 21 cC1 DT120 (11)

DT193 (3)

U323 (2)

UT (5)

3-11-9-NA-0211 17 CCa DT120 (3)

DT193 (8)

U302 (1)

U311 (3)

U323 (1)

UT (1)

3-12-9-NA-0211 16 CC1 DT120 (8)

DT193 (4)

U311 (1)

U323 (1)

UT (2)

3-13-9-NA-0211 15 CC1 DT120 (1)

DT193 (12)

DT195 (1)

U323 (1)

3-12-10-NA-0211 12 CC1 DT120 (6)

DT193 (2)

U323 (3)

Ut (1)

3-10-9-NA-0211 10 CC1 DT193 (10)

3-12-10-NA-0211 8 CC1 DT120 (6)

DT193 (2)

U323 (3)

Ut (1)

3-13-10-NA-0211 7 CC1 DT193 (6)

U311 (1)

3-14-10-NA-0211 6 CC1 DT120 (2)

DT193 (4)

CC: clonal complex; DT: definitive phage type; MLVA: multiple locus
variable-number tandem repeat analysis; NA: not amplified;
RDNC: reacts but does not conform; UT: untypable.
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the island. However, a further 38% produced a sin-
gle amplicon of 903 bp, suggesting mutation or dele-
tion occurring either upstream of the inserted island
or in the 5’ end of the island itself (leading to a ‘par-
tial island’), or within the primer binding sites. In a
random selection of six isolates producing only the
903bp band, five isolates supported amplification of
the 1,128bp band when tested in a monoplex PCR with
a slightly lowered primer annealing temperature (data
not shown). This suggests that for at least some iso-
lates, the absence of the 1,128bp band when testing
using the multiplex PCR is due to mutation(s) within
the primer binding site(s). In addition, the complete
or ‘partial island’ was identified in 25 fljB+/hin+ DT193
isolates and nearly three quarters of monophasic iso-
lates belonging DT120, UT, U323 and DT195. Given that
all but one isolate harbouring the genomic island clus-
tered together in CC1 regardless of antigenic structure
and phage type, and assuming that all 17 open reading
frames (ORFs) that make up the genomic island are pre-
sent in these strains, these fljB+/hin+ DT193 isolates
may be progenitors of the fljB-/hin- DT193 isolates. In
turn, these may have changed phage type by plasmid
loss or acquisition, lysogenic conversion or alterations
in lipopolysaccharide to account for the presence of the
genomic island in genetically related monophasic iso-
lates of other phage types. Triipschuch et al. hypothe-
sised that uptake of the island occurred in two or more
steps [15]; if this is the case it seems unlikely that the
genomic island would have been acquired through mul-
tiple independent genetic events.

Monophasic variants of serovar Typhimurium have
already caused substantial outbreaks in several
countries and continue to pose a public health risk
[10,11,13,26]. Reliable detection of monophasic vari-
ants of serovar Typhimurium is important to ascertain
the impact the emergence of these strains is having on
the food chain and the number of human infections,
and to monitor control efforts. Legislation of the EU
has now been redrafted to include serovar 4,[5],12:i:-
in actions taken to detect and control Salmonella
serovars of public health significance in laying hens
(Commission Regulation (EU) No. 517/2011). In order to
more accurately identify these isolates, the HPA SRU
has been determining the full antigenic structure of all
presumptive O:4 isolates since the beginning of 2012
in addition to performing phage typing for identifica-
tion of serovar Typhimurium and its variants. Isolates
will be passaged through single strength Craigie’s
tubes, followed by double strength Craigie’s tubes if a
negative result is obtained after the first attempt at fla-
gellar phase inversion. At present molecular methods
will not be applied due to the large number of isolates
received in the laboratory, but new molecular methods
for identification of serovar Typhimurium and its vari-
ants will be assessed as they become available.
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To the editor:

A recent publication by Eilers et al. reported the Dutch
experience of the prevalence and determinants asso-
ciated with healthcare-associated infections (HAI) in
long-term care facilities [1]. Ireland also participated
in the European Centre for Disease Control coordi-
nated healthcare-associated infections in long-term
care facilities (HALT) point prevalence study in 2010.
Eilers et al. reported that the prevalence of HAl in Irish
long-term care facilities was 11.3%; however, this fig-
ure represents the proportion of residents that had
either signs or symptoms of infection and/or were on
antibiotics. The prevalence of infection in our study
was 3.7% (using adapted McGeer definitions) or 2.4%
(when strictly applying the McGeer definitions) [1-3].

Eilers et al. defined infection as having a ’suspicion of
infection’, i.e. having at least one symptom or sign on
the HALT score list. In our study 266 (6.4%) residents
had signs or symptoms of infection and it is this fig-
ure that is perhaps more comparable than the 11.3%
quoted.

The HALT study has provided, for the first time, many
European countries (including Ireland) with base-
line data on HAI prevalence and antimicrobial use in
long-term care facilities. As long-term care facilities

www.eurosurveillance.org

Article submitted on 4 September 2012 / published on 13 September 2012

represent a heterogeneous group of healthcare facili-
ties, with care ranging from social to medical, inter-
facility comparisons without adjustment for case mix
can be difficult. In Ireland, we have used the HALT
results to draft national guidelines for antimicrobial
prescribing in long-term care [4] and to inform pre-
ventative programmes at a local level. However, sur-
veillance definitions for HAI in this setting are not yet
standardised leading to difficulties when comparing
international and/or multinational studies. The pro-
posed HALT-2 study in 2013 may be an opportunity to
address this deficit.
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To the editor:

We would like to thank M Cotter et al. for their com-
ments regarding the application of uniform definitions
for infections in the nursing home setting. In our article
we indeed used a ‘suspicion of infection’, i.e. having
at least one symptom or sign on the healthcare-associ-
ated infections in long-term care facilities (HALT) score
list. In this first European HALT study it was decided
to register signs and symptoms of disease separately
so that Mc Geer criteria might be applied afterwards.
Previously, Rothan-Tondeur et al argued that it is time
to revise the Mc Geer criteria [1].

It is important to have uniform definitions not only for
prevalence studies such as the HALT study, but also
for incidence studies of infectious diseases in nurs-
ing homes. In the Netherlands we have a sentinel sur-
veillance network for infectious diseases in nursing
homes (SNIV) in place since January 2009. Within this
network, on a weekly basis and for each participating
nursing home, an elderly care physician or nurse prac-
titioner records the number of gastroenteritis, prob-
able pneumonia and influenza-like illness and urinary
tract infections based on clinical criteria. In 2009 we
adopted clinical definitions used by general practition-
ers for surveillance of influenza-like illness and proba-
ble pneumonia, and guidelines for gastroenteritis used
in research in nursing homes since 2007, for the SNIV
network (Box).

After half a year of surveillance in 2009 we evaluated

the above definitions used in the SNIV network and
compared them to the McGeer criteria [2]. For this
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evaluation we interviewed eight elderly care physi-
cians, who in the Netherlands are in charge of medical
care to nursing home residents and are medical doc-
tors specialised in providing medical care to the elderly
[3]. The focus of the interviews was the way the elderly
care physicians diagnose infectious disease in these
residents and the experiences thus far participating
in the SNIV nursing home network. We concluded that
the clinical view of the respondents on the infectious
diseases under surveillance in the SNIV network very
much agreed with the clinical definitions as used for
the surveillance.

We see it as a challenge for the HALT-2 study to gather
the experiences of the different European countries
with the application of surveillance definitions for
infectious disease. With M Cotter et al. we hope that
the HALT-2 study in 2013 addresses the deficit of uni-
form European definitions of infectious diseases in
nursing homes. In particular, we find it important to
consider the need to base future clinical criteria for
surveillance definitions on ways in which physicians
diagnose infectious disease in nursing homes.
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Box

Definitions used by the ‘Sentinel surveillance network for
infectious diseases in nursing homes’, the Netherlands,
since 2009

Gastroenteritis
The resident must have one of the following four conditions:

a) diarrhoea three or more episodes in 24h, deviating from
normal for this person

b) diarrhoea and two of the following symptoms: fever,
vomiting, nausea, stomach ache, abdominal cramps, blood
or mucus in stool

c) vomiting and two of the following symptoms: fever, nausea,
stomach ache, abdominal cramps, blood or mucus in stool

d) vomiting three of more episodes in 24h (without other
symptoms and vomiting is not related to the use of
medication).

Influenza-like illness
The resident must meet the following conditions:
a) an acute start of symptoms and

b) at least one of the following systemic symptoms: fever or
febrile feeling, malaise, headache, myalgia and

c) at least one of the following three respiratory symptoms:
cough, sore throat, shortness of breath.

Probable pneumonia

The resident must have a suspected infection of the low
respiratory tract, probably pneumonia, and must have at least
one of the following symptoms:

a) tachypnoea, malaise, confusion, shortness of breath,
cough (productive or improductive),
fever » 38°C or fever in the last 48 hours, pain in the chest
(respiratory) and

b) with new focal (unilateral) abnormalities upon auscultation
of the lungs

as they occur as change compared to the former situation and
other likely diagnoses are excluded.
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Hajj is the annual pilgrimage to Mecca, the Kingdom of
Saudi Arabia (KSA). The 2012 Haijj is expected to gather
over two million Muslims from more than 180 countries
across the globe between 24 and 29 October and is
by far the largest mass gathering in the world. With
the Hajj approaching, the Ministry of Health of Saudi
Arabia has issued information in Arabic and English
about health requirements and recommendations on
its website [1].

A publication in the Weekly Epidemiological Record
informs visitors in English and French of the full
requirements for entry into Saudi Arabia and infor-
mation is also available in English from The National
Travel Health Network and Centre (NaTHNaC) website

[2,3].
Special requirements for visitors to the Hajj concern
vaccinations against meningococcal meningitis, polio

and yellow fever.

Health authorities in countries of origin are required to
provide information to pilgrims on infectious diseases
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symptoms, methods of transmission, complications
and means of prevention. In an attempt to prevent the
spread of foodborne infections Hajj performers are not
allowed to bring fresh food to Saudi Arabia. Only prop-
erly canned or sealed food or food stored in contain-
ers with easy access for inspection is allowed in small
quantities, sufficient for one person for the duration of
his or her trip.

The KSA provides free healthcare to all visiting pilgrims

during the Hajj, with the KSA Ministry of Health as one
of the main contributors.
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The European Centre for Disease Prevention and Control
(ECDC) published an update to its 2008 guidance on
human papillomavirus (HPV) vaccines in Europe on 5
September 2012 [1]. The update follows the introduc-
tion of vaccination programmes in 19 European coun-
tries and new evidence from research studies over the
past four years.

Randomised trials and observations from the field
have demonstrated good safety profiles and efficacy
against cervical cancer precursors for the vaccines.
Despite this, and although most of these countries are
providing the vaccine for free, vaccination rates are
lower than expected.

The vaccination rates for those meeting the prescribed
schedule of three doses in six months range from 17%
to 84% for the reporting countries. Portugal (84%),
the United Kingdom (80%) and Denmark (79%) were
at the top of that range. Separate reports suggest that
Sweden’s vaccination coverage rate is also around 80%
of their target group. The update considers among the
deterring factors the high cost of the vaccines and the
regime of three doses in six months.
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Since the vaccine was authorised, the inclusion of
HPV for boys in vaccination programmes is regularly
debated. The ECDC guidance document recommends
that public health initiatives should continue to focus
on vaccinating girls. Routine HPV vaccination should
target girls aged 10-14 years before the onset of sex-
ual activity and should be administered in three doses
within six months.

The update points to evidence that alternative vacci-
nation schedules are not less effective than the cur-
rently recommended protocol of three doses. Further
research is needed to confirm this but could have a
great impact on costs and strategies for HPV vaccina-
tion programmes. The update does not recommend
changing the current vaccination schedule at this point
in time.
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