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From the beginning of 2007 until the end of 2011, 146
cases of lymphogranuloma venereum (LGV) were notified to the Barcelona Public Health Agency. Some 49%
of them were diagnosed and reported in 2011, mainly
in men who have sex with men. Almost half of them,
32 cases, were reported between July and September.
This cluster represents the largest since 2004. This
article presents the ongoing outbreak of LGV in
Barcelona.
From 1 January 2007 to 30 December 2011, a total of
146 cases of lymphogranuloma venereum (LGV) were
notified to the Barcelona Public Health Agency. Of
those, 72 cases (49%) were diagnosed and reported in
2011. The figure shows the epidemic curve of the 139
cases who were residents of Barcelona. Of the 70 cases
in 2011 who were resident in Barcelona, 31(44%) were
reported between July and September.

Surveillance

LGV surveillance in Barcelona is part of the sexually
transmitted infections (STI) register, which has been
active since 2007 and collects information about diagnoses in individuals tested in public or private facilities. Clinicians complete a standard data questionnaire
to collect demographic, clinical and epidemiological
key parameters, including date of consultation, sex,
year of birth, sexual orientation, testing for human
immunodeficiency virus (HIV), previous STIs, and sexual behaviour.
All data were collected by the Barcelona STI registry
and were handled in a strictly confidential manner
according to the requirements of the Spanish data protection Law [1].
Chlamydia trachomatis was detected by nucleic acid
amplification tests. Positive samples were then confirmed with a second real-time multiplex polymerase

Figure
Cases of lymphogranuloma venereum by date of diagnosis, Barcelona residents, January 2007–December 2011 (n=139)
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chain reaction that allows to differentiate serovars A-K
from the L serovars [2].

Epidemiological data

After two decades without LGV notifications, a new
case was diagnosed in Barcelona in 2004. It was a
homosexual man who was a sexual partner of a case
diagnosed in Amsterdam [3]. No further cases were
detected in Barcelona until September 2007.
The median number of cases reported per month
increased from two in 2010 to six in 2011. A comparison of data from the period 2007–2010 with the
year 2011 showed that patients in 2011 were younger
(p=0.01) and more of them had documented HIV infection (Table).
Of the 70 cases of LGV reported in 2011 that were resident in Barcelona, all were men who have sex with
men (MSM), at least 66 were HIV-positive (HIV status
was unknown in two cases), and 39 cases were born
in Spain, 17 in South America, 12 in other countries of
Western Europe and North America and one in another
region. In four cases, HIV diagnosis was known at the
time of the LGV diagnosis, and 22 of the cases were
diagnosed with another STI in the previous 12 months.
C. trachomatis was detected in the anal or perianal
region in 67 cases, in the genital area in two cases,
and for one case no data was available. Regarding

the presence of symptoms, 64 cases had at least one
symptom, two cases were asymptomatic, and in three
cases this information was not recorded.
The time between the onset of the symptoms and the
diagnosis ranged from two to 530 days, with a median
of 29 days.
The mean number of new sexual partners in the 12
months before diagnosis was 26 (range: 1–100) for
the 31 cases in 2011 for whom this information was
obtained. Only four cases reported using a condom in
the most recent sexual relationship, and three cases
engaged in casual sexual intercourse while abroad.
For the 27 patients whose information on location of
sexual activity was available, 10 reported having had
numerous sexual partners, at home or at private parties. The majority of these contacts had been established anonymously by Internet and some of them by
mobile applications based on geolocation.

Control measures

To deal with the increase in LGV cases, control measures were implemented in Barcelona from September
2011: alerting STI clinics, HIV specialists and hospitals
of the existence of the current outbreak of LGV; active
case finding in clinical care units and microbiology
laboratories; contact with patients to monitor treatment and implement partner notification; preventive

Table
Epidemiological and clinical characteristic of lymphogranuloma venereum cases, Barcelona residents, comparison of
2007–2010 with 2011 (n=139)
2007–2010
n=69
Number (%)a

2011
n=70
Number (%)a

38 (34–43)

35 (29–41)

0.01

40 (58)

39 (56)

0.78

MSM

64 (93)

70 (100)

HTS

1 (1)

Unknown

4 (6)

Yes

55 (80)

66 (94)

No

8 (12)

2 (3)

Unknown

6 (9)

2 (3)

Yes

26 (38)

22 (31)

No

29 (42)

23 (33)

Unknown

14 (20)

25 (36)

Yes

8 (12)

4 (6)

No

46 (67)

48 (69)

Median age (interquartile range)
Country of birth: Spain
Sexual behaviour

HIV-infected

Another STI diagnosed in the previous 12 months

Use of condom the last time they had sex

Contact tracing

Unknown

15 (22)

18 (26)

Yes

29 (42)

42 (60)

No

18 (26)

9 (13)

Unknown

22 (32)

19 (27)

Median of days between symptoms and diagnosis (interquartile range)
Proctitis

35 (14–90)

29 (13–45)

Yes

62 (90)

67 (96)

No

7 (10)

3 (4)

p value

0.04

0.68
0.17

HIV: human immunodeficiency virus; MSM: men who have sex with men; HTS: heterosexual; STI: sexually transmitted infection.
a
All cases were male.
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activities targeting risk groups with the collaboration
of non-governmental organisations.

Discussion and conclusion

This cluster represents the largest cluster of LGV cases
since 2004. A previous outbreak in Barcelona, reported
in 2008, had 18 cases in the course of seven months
[4].
LGV is an emerging sexually transmitted infection in
Europe and in North America. Occasionally, clusters
of cases suggest ongoing low-level transmission in
these areas [5]. However, since the first outbreak was
reported in the Netherlands in 2003, new cases have
been reported regularly in various European countries [6-12]. Since 2010, the United Kingdom reported
an increase in cases of LGV to over 550 cases, most of
them in London. The Netherlands reported 66 cases in
2010 [13,14].
Certain characteristics of LGV support the concept that
it is a hidden disease: it affects vulnerable groups, is
often self-treated, and misdiagnosis or delayed diagnosis is common. Early diagnosis and treatment of
cases are very important because the period of communicability can vary from weeks to years, as long as
active lesions are present [15].
As in other parts of Europe, the significant increase
in cases of LGV in Barcelona in the last year affected
the MSM population, most of them HIV-infected. The
infrequent use of condoms in the last years and the
high proportion of anonymous sexual contacts make
this group active transmitters of STIs, including HIV.
Clinicians, epidemiologists and those most susceptible
to infection such as MSM, should be aware that this disease is still present in European countries, and that it
could manifest in a gradual increase in cases or as outbreaks. Existing efforts to promote awareness and prevention of LGV, especially among HIV-infected patients
and among physicians, should be strengthened. New
technologies (e.g. Intenet, global positioning system)
favour risk practices, but also provide opportunities
for new prevention strategies. These new media could
be used to disseminate information about preventive
measures and, in the case of applications using georeferences, to facilitate the identification of contacts and
tracing of patients with LGV who would benefit from
timely notification. Some publications have welcomed
this initiative aimed at groups of MSM who seek sexual
contacts through websites [16,17]. Other experiences
in STI centres, such as human sexuality seminars for
MSM have proven effective in reducing risk practices
in this group [18].
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We present four cases of proctitis in HIV-infected men
having sex with men (MSM) living in the Czech Republic.
The causative agent in all cases was the lymphogranuloma venereum (LGV) biovar of Chlamydia trachomatis.
The spread of proctitis caused by C. trachomatis serovars L1–3 among MSM has been observed in several
European countries, the United States and Canada
since 2003. To our knowledge, no LGV cases in eastern
Europe have been published to date.
Between February 2010 and February 2011, four men
who have sex with men (MSM) infected with human
immunodeficiency virus (HIV), who were under regular
observation for HIV infection at the Bulovka University
Hospital AIDS Center in Prague, Czech Republic, developed symptoms of acute proctitis. The most prominent symptom in all four patients was intensive rectal
pain lasting on average 10 days (range: 7–21 days).
Other symptoms included blood in the stool or pinkish
mucous discharge, constipation and tenesmus. Case 1
also had one enlarged, painful inguinal lymph node.
Anoscopies were performed on Case 1 and Case 3 and
revealed congested, irritated mucous membranes with
a whitish coating. None of the patients had urethritis,
fever, or other systemic symptoms (see Table).
To our knowledge, these cases are the first LGV infections detected in the region.

Background

Lymphogranuloma venereum (LGV) is a sexually transmitted disease (STD) caused by Chlamydia trachomatis
serovars L1–3 [1]. Rare in industrialised countries, LGV
is most often restricted to Africa, Asia, South America
and the Caribbean [1,2]. Outbreaks of LGV proctitis
in HIV-infected MSM have, however, been reported
www.eurosurveillance.org

in several European countries, the United States and
Canada [3-9]. Infections with LGV serovars, mainly L2,
have been reported in North America and in Belgium,
Denmark, France, the Netherlands, Portugal, Spain,
the United Kingdom and Sweden, but to the best of our
knowledge, there have been no publications to date
reporting cases in eastern Europe.

Clinical and behavioural information

Three cases were regular visitors of gay clubs where
they repeatedly had protected receptive anal intercourse with casual partners, but also used sex toys
without condoms. One case reported having had
unprotected anal sex and used sex toys with only one
partner during the year before diagnosis. The identity
and possible symptoms of the partner remain unknown
to us. All but one of the cases were taking combination antiretroviral therapy (cART) and their mean CD4+
T cell count was 540/μL (range: 414–602/μL). Their
median age was 46 years (range: 39–47 years) and the
average time since the diagnosis of HIV infection was
27.75 months (range: 9–39 months). Three of them had
already been treated for one episode of STD in the past
(Table).

Laboratory investigation

Rectal swabs were taken from all cases for culture
and PCR for Neisseria gonorrhoeae and for PCR for
C. trachomatis (Cobas CT/NG, Roche). All cases were
screened serologically for syphilis. The PCR tests for
C. trachomatis were positive in all four cases. In Case 1,
PCR was also positive for N. gonorrhoeae. The samples
positive for C. trachomatis were stored at -80 °C for further identification of the LGV genotype, which became
available in the Czech Republic in May 2011.

5

The LGV genotype was identified by PCR amplification of a 262 bp fragment of target DNA using the
dual-priming oligonucleotide primers (DPO) test. This
method targets the pmp-H gene and enables simultaneous detection of LGV-serovars and differentiation of
L1–3 from other serovars [10].

Treatment

Therapy with oral azithromycin 1 g once per week for
three weeks was started in Case 1, who had been concomitantly diagnosed with a N. gonorrhoeae infection.
The anorectal symptoms resolved, but the lymph node
abscessed and needed to be punctured. The puncture
was also PCR-positive for C. trachomatis. A consecutive
treatment with oral doxycycline, 100 mg twice per day
for five weeks, was started, with the enlarged lymph
node eventually regressing after this therapy. The
other three cases were treated with oral doxycycline,
100 mg twice per day for 14 to 21 days, and in all of
them the symptoms resolved during the therapy. The
post-treatment rectal swabs for PCR of C. trachomatis
were negative in all four patients. The Table summarises details of the patients’ risk factors, clinical symptoms and therapy.
Table. Risk factors, clinical symptoms, therapy and
sexually transmitted disease history of lymphogranuloma venereum cases, Czech Republic, February 2010
to February 2011 (n=4)

Discussion and conclusions

The Czech cases of LGV infection were very similar to
the cases reported both in North America and western
Europe [4]. All cases were HIV-infected MSM who used
sex toys; three of them had had numerous sexual contacts. Furthermore, the clinical symptoms were very
similar and their intensity corresponded to what is
typical for LGV proctitis [11]. Although the method we
used to identify LGV DNA cannot differentiate between
L1, L2 and L3 genotypes, it distinguishes L1–3 from

other serovars; the presence of the LGV infections in
the region of eastern Europe is therefore evident.
The recommended therapy for LGV proctitis is oral doxycycline, 100 mg orally twice per day for three weeks
[12]. Two of our cases were treated with the recommended dose of doxycycline, but only for two weeks.
This shorter regimen was chosen because the LGV
aetiology was not known, as the method for the identification of LGV biovars was introduced in the Czech
Republic in May 2011. Nevertheless, even the two-week
therapy with doxycycline proved effective enough in
our cases.
The increased frequency of identification of LGV serotypes of C. trachomatis in developed countries in
recent years is certainly connected to the introduction
of modern molecular diagnostic methods into routine
practice; on the other hand, it also closely correlates
with the rapid increase in the incidence of syphilis
among MSM in the same regions, including the Czech
Republic [13-15]. This situation probably demonstrates
decreasing awareness on the part of MSM about the
risk of transmission of STDs. The frequent use of sex
toys among patients with LGV proctitis indicates that
these objects may play an important role in the transmission of LGV biovars of C. trachomatis [16,17].
This new epidemiological situation requires thorough
analysis in order to adapt interventional strategies
especially for population groups at particular risk such
as HIV-infected MSM. Active case-finding and contact
tracing for LGV infection should be included in routine
healthcare for such high-risk populations.
In addition, the cases described here document that
the spread of LGV strains of C. trachomatis has reached
eastern Europe, and further reports of the identification of this pathogen in this region can be expected
soon after the introduction of appropriate diagnostic
methods in this region.

Table
Risk factors, clinical symptoms, therapy and sexually transmitted disease history of lymphogranuloma venereum cases,
Czech Republic, February 2010 to February 2011 (n=4)
Case

Risk factors

Symptoms

1

Rectal pain, constipation,
Protected sexual intercourse
blood in stool, tenesmus,
with multiple sexual
unilateral inguinal painful
partners, use of sex toys
lymphadenopathy

2

Unprotected sexual
intercourse with a stable
partner, use of sex toys

3

Protected sexual intercourse
Mucous pinkish stool,
with multiple sexual
constipation, tenesmus
partners, use of sex toys

4

Protected sexual intercourse Rectal pain,
with multiple sexual
mucous pinkish stool,
partners, use of sex toys
constipation, tenesmus

Therapy

Other STDs

cART

Azithromycin (1 g orally every
Coinfection with
five days for three weeks);
Lopinavir/ritonavir +
N. gonorrhoeae,
doxycycline (100 mg twice
zidovudin + lamivudin
syphilis in anamnesis
per day for five weeks)

Rectal pain, constipation, Doxycycline
mucous discharge with
(100 mg orally twice per day
blood, tenesmus
for two weeks)

Syphilis in
anamnesis

Tenofovir + zidovudin
+ lamivudin

Doxycycline
(100 mg orally twice per day
for two weeks)

No

Lopinavir/ritonavir
+ tenofovir +
emtricitabine

Doxycycline
(100 mg orally twice per day
for three weeks)

Gonorrhoea in
anamnesis

No

cART: combination antiretroviral therapy; STD: sexually transmitted disease.
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The 2009 influenza pandemic has introduced the new
re-assorted influenza A(H1N1)pdm09 virus which recirculated during the 2010/11 influenza season. Before
that season, it was possible to acquire protective
immunity either by pandemic or seasonal influenza
vaccination against influenza A(H1N1)pdm09 or by natural infection. To obtain data on vaccination coverage
and antibody levels in a reference population and to
calculate whether or not the herd immunity threshold
(HIT, calculated as 33% given an R0 of 1.5) was reached
at the beginning of the 2010/11 season we performed
a seroprevalence study in November 2010 in Hamburg,
Germany. Antibody titres were assessed applying a
haemagglutination inhibition test. Vaccination coverage was very low: 14% for pandemic and 11% for
seasonal 2010/11 vaccinations. Even in those with
underlying risk factors, vaccination coverage was
not much higher: 17% for both vaccines. Serological
analysis revealed antibody titres of ≥1:10 in 135 of
352 (38%) and of ≥1:40 in 61 of 352 study participants
(17%). Specific antibodies were measurable in 26% of
those without history of vaccination or natural infection, indicating a high proportion of subclinical and
mild influenza disease. Nevertheless, the HIT was not
reached, leaving the majority of the population susceptible to influenza A(H1N1)pdm09 and its potential
complications.

Introduction

In April 2009, a new re-assorted influenza A virus
emerged causing the influenza A(H1N1)pdm09 pandemic [1]. In Germany, a monovalent AS03-adjuvanted
vaccine against the pandemic influenza A(H1N1)pdm09
(Pandemrix) has been available since October 2009 and
was recommended to persons at risk for severe disease
but was also offered to anyone who wanted to be vaccinated for maximal personal protection. In addition,
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a trivalent seasonal influenza vaccine was available
as in previous years [2]. The end of the pandemic was
declared in August 2010, and haemagglutinin and
neuraminidase antigens H1 and N1 of the pandemic
strain were integrated into the 2010/11 trivalent seasonal influenza vaccines, which became available in
Germany in September 2010. Therefore, antibodies to
influenza A(H1N1)pdm09 detected in November 2010,
before the start of the influenza season 2010/11 were
a consequence either of vaccination with the pandemic
or the 2010/11 seasonal vaccine or of natural infection.
It was discussed before the 2010/11 influenza season,
whether or not this unique situation would lead to high
immunity in the population and thus to a particularly
mild influenza season, as it was generally assumed
that the influenza A(H1N1)pdm09 virus would remain
the predominant virus strain in the 2010/11 season.
The proportion of a population that must be immune
to reduce the mean number of secondary infections
per infectious individual to less than one, is called the
herd immunity threshold (HIT). The HIT indicates that a
certain level of population immunity reduces the probability of infection of non-immune individuals. In viral
diseases, this particular immunity threshold directly
depends on the transmission potential of the infectious agent. Direct and indirect protection reduce the
reproduction rate, eventually stopping or preventing an
epidemic wave [3].
In addition to vaccine effectiveness and duration of protection, the degree of vaccine uptake in the population
during a mass vaccination campaign is essential for
the mitigation of pandemic influenza. In Germany and
other countries, there was a significant media-driven
debate on risks and benefits associated with adjuvanted and non-adjuvanted pandemic influenza vaccines
www.eurosurveillance.org

In a seroprevalence study in the second largest city
in Germany, we intended (i) to assess the proportion
of persons with detectable antibodies against influenza A(H1N1)pdm09 and to estimate whether or not
the HIT was reached, (ii) to compare antibody titres in
vaccinated and previously infected persons in general
and in high risk subgroups, and (iii) to obtain information on the acceptance of past pandemic vaccination campaigns and pandemic vaccines in a reference
population.

Methods

Questionnaire

We performed a cross-sectional survey in Hamburg
between 1 and 21 November 2010. Hamburg is the second largest city in Germany with 1.8 million inhabitants. The recruitment period was kept short to allow
as many seasonal influenza vaccinations as possible
to happen prior to enrolment, while excluding potential natural infections that might occur at the beginning
2010/11 influenza season. Volunteers were recruited
through advertisements in the city’s public transportation system. Registration for participation in the survey
was possible via telephone or internet. Besides age
above 18 years and ability to understand the informed
consent process there were no particular in- or exclusion criteria. Basic demographic data, information on
influenza-like illness, vaccination status as well as
concomitant diseases or risk factors for complicated
influenza were obtained using a standardised questionnaire after having obtained written consent. Each
questionnaire was reviewed for completeness and
consistency by a trained member of the investigation
team together with the participant. Questions included
whether or not the participant had received the regular
seasonal influenza vaccine after April 2009 and/or the
pandemic vaccine. A condition ‘past influenza A(H1N1)
disease’ (referred to as ‘natural infection’ in this manuscript) was assumed if the participant reported history
of influenza diagnosed by a medical doctor or treatment with neuraminidase inhibitors prescribed by a
medical doctor since April 2009. Questions addressing
the participants’ opinion on the past vaccination campaigns as well as pandemic vaccines as such included
whether or not the participant had general concerns
with respect to adjuvants contained in vaccines and
if yes, whether he/she would still be willing to receive
adjuvanted vaccines in future pandemics.
Ethical approval was obtained from the local ethics
committee of the Hamburg chamber of physicians.

Virological analysis

A serum sample was obtained from each participant,
centrifuged at 2,000 g for 10 minutes, and stored at
-80 °C until further processing. The samples were analysed for antibodies against influenza A(H1N1)pdm09
www.eurosurveillance.org

virus by an in-house haemagglutination inhibition (HI)
test which gave clear and highly reproducible results
and allowed to determine titres of 1:10 against influenza A(H1N1)pdm09 virus (sensitivity 1.0 and specificity 0.96). This in-house HI test has been described in
detail elsewhere [6]. In brief, the HI-test was designed
to reach a high specificity without losing relevant sensitivity and could show that there was no cross-reactivity between antibodies against seasonal influenza
A/Brisbane/59/2007(H1N1) and antibodies against
influenza A(H1N1)pdm09 influenza (unpublished data).
The external reference serum pool obtained from the
National Institute for Biological Standards and Control
(NIBSC), with a defined titre after multi-laboratory testing of 1:160, however, was reproducibly equivalent to
a titre of 1:80 (i.e. one two-fold dilution lower) in our
test.

Statistical analysis

Statistical analyses were performed from anonymised
data by members of the study team who had not been
involved in the recruitment and questionnaire procedures. For calculating the HIT, we used a basic reproduction number (R0) of 1.5 which was assumed to be
the most realistic by the European Centre for Disease
Prevention and Control (ECDC) [7]. This R0 lies within a
range between 1.2 and 1.7, which has been reported for
Europe and the United States of America [8,9]. Using
the simplified equation to calculate the HIT=(R0 –1)/R0
[10], protective antibody titres would have been necessary in at least 33% (17–41%) of the population to prevent a significant influenza wave in the 2010/11 season.

Results

Of the 353 study persons, 169 (48%) were male.
Median age was 39 years (range 18–78), see Figure.
Co-morbidities including diabetes, cancer, immunosuppression, and chronic liver or kidney disease were
present in 52 of 353 individuals (15%).
Vaccination coverage for pandemic (49/353, 14%) and
2010/11 seasonal (40/353, 11%) influenza was very
low. Ten participants (2.8%) reported to have been

Figure
Study population, stratified by age and sex, Hamburg, 1–21
November 2010 (n=353)
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diagnosed with influenza (n=2) or to have been treated
with neuraminidase inhibitors (n=8) since April 2009
and were, hence, classified as probable ‘natural infections’. Seventy-nine individuals (22%) reported evidence for at least one of the three options, pandemic
vaccination, seasonal 2010/11 vaccination or natural
infection, for acquisition of specific antibodies. Of the
52 persons with co-morbidities, nine stated to have
received the pandemic vaccine and a further nine
stated to have received the 2010/11 seasonal influenza
vaccine. Four had been vaccinated with both vaccines.
Serological analysis of the entire study population
revealed influenzaA(H1N1)pdm09 antibody titres of
≥1:10 in 135 of 352 (38%) and of ≥1:40 in 61 of 352 (17%)
samples (Table 1), which is below the calculated HIT of
33% for the ≥1:40 levels. A titre of ≥1:20 (which represents a titre of ≥1:40 in the external NIBSC-reference
serum pool and is often deemed as protective) was
reached by 97 of 352 (28%).
Proportions of subjects with antibody titres in the three
subgroups (i) pandemic vaccination, (ii) seasonal influenza 2010/11 vaccination, and (iii) ‘natural infection’
are shown in Table 1 for titres ≥1:10 and ≥1:40. Among
pandemic vaccine recipients, antibody titres ≥1:10 were
detected in 39 of 49 and titres ≥1:40 in 23 of 49 people
one year (range 8–14 months) after vaccination with
the pandemic vaccine. Similar proportions of antibody
titres of ≥1:10 and ≥1:40 were detected in those that
had received the 2010/11 seasonal influenza vaccine
shortly (0–10 weeks) before participating in this study:
36 of 40 vaccine recipients had antibody titres ≥1:10,
22 of 40 had titres ≥1:40. Among the 14 individuals who

were sequentially immunised with both the pandemic
and seasonal influenza 2010/11 vaccines, 13 exhibited
titres ≥1:10 and nine titres ≥1:40. Interestingly, antibody titres ≥1:10 were detected in 71 of 272 (26%) of
individuals without any history of either disease or
vaccination (24/272 (9%) for titres ≥1:40), indicating
asymptomatic infection in about a quarter of all participants (Table 1). Yet the proportion of individuals
with positive antibody titres was significantly higher
in those with a history of vaccination and/or disease
than in those without for both titres, ≥1:10 (80% versus
26%, P<0.0001) and ≥1:40 (47% versus 9%, P<0.0001).
Overall, the proportion of vaccinated individuals with
high antibody levels (≥1:40) decreased with age in
all subgroups while such a trend was not obvious for
those with antibody levels ≥1:10 (Table 1). Proportions
of subjects with titres ≥1:10 and ≥1:40 were comparable
in those with and without co-morbidities (≥1:10 titres:
46% versus 37%, P=0.2; ≥1:40 titres: 15% versus 18%,
P=0.7).
When asked about their personal opinion about past
pandemic vaccination strategies, 58% of the participants stated that mass vaccinations and respective
campaigns in 2009 were not justified in retrospect.
However, 63% would accept to receive pandemic vaccinations in future pandemic situations. Twenty-two
percent (76/353) stated to have concerns regarding the
adjuvant that was included in the pandemic vaccine.
Yet 61% (46/76) of them would be open for future pandemic vaccinations despite their adjuvant-related concerns (Table 2).

Table 1
Antibody titres against influenza A(H1N1)pdm09 in the study population, stratified by age group and antibody level, after
vaccination or natural infection, Hamburg, Germany, 1–21 November 2010 (n=353)
Study participants
Recipients of pandemic vaccination
HI-test results
Recipients of 2010/11 seasonal vaccination
HI-test results
Natural infection

a

HI-test results
No evidence for natural infection or vaccination
a

HI-test results
All
HI-test results

18–39 years

40–59 years

≥60 years

All

Number (%)

26/193 (13)

15/125 (12)

8/35 (23)

49/353 (14)

Titre ≥1:10 (%)

21/26 (81)

10/15 (67)

8/8 (100)

39/49 (80)

Titre ≥1:40 (%)

15/26 (58)

6/15 (40)

2/8 (25)

23/49 (47)

Number (%)

15/193 (8)

15/125 (12)

10/35 (29)

40/353 (11)

Titre ≥1:10 (%)

15/15 (100)

11/15 (73)

10/10 (100)

36/40 (90)

Titre ≥1:40 (%)

11/15 (73)

9/15 (60)

2/10 (20)

22/40 (55)

Number (%)

5/193 (3)

3/125 (2)

2/35 (6)

10/353 (3)

Titre ≥1:10 (%)

3/5 (60)

1/3 (33)

2/2 (100)

6/10 (60)

Titre ≥1:40 (%)

2/5 (40)

0/3 (0)

0/2 (0)

2/10 (20)

Number (%)

154/193 (80)

99/125 (79)

20/35 (57)

273/353 (77)

Titre ≥1:10 (%)

53/154 (34)

15/99 (15)

3/19 (15)

71/272 (26)

Titre ≥1:40 (%)

17/154 (11)

6/99 (6)

1/19 (1)

24/272 (9)

Number

193

125

35

353

Titre ≥1:10 (%)

86/193 (45)

31/125 (25)

18/34 (53)

135/352 (38)

Titre ≥1:40 (%)

41/193 (21)

16/125 (13)

4/34 (12)

61/352 (17)

HI: haemagglutination inhibition.
a
‘Natural infection’ was defined as influenza disease diagnosed by a physician or treatment with neuraminidase inhibitors since April 2009.
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Discussion

In the present study, the calculated HIT was not met
for protective antibody levels as neither a protective
titre of ≥1:40 nor a titre of ≥1:20 was reached by 33%
of the study population. Approximately one third of
all participants showed measurable antibody titres of
≥1:10 but this titre lies below the protective level (see
below). This reflects a rather low proportion with protective or even detectable antibody levels in the study
population about one and a half years after the pandemic and roughly one year after pandemic mass vaccinations in Hamburg, Germany. The true proportion of
people with measurable antibody titres in the general
population is likely to be even lower than the numbers
presented here due to potential recruitment bias in
our study population: the participants may have had a
more positive view on influenza vaccinations than the
general population.
When this study was conducted in November 2010 just
before the beginning of the 2010/11 influenza season,
antibodies against influenza A(H1N1)pdm09 could be
detected in the majority of those who had received
pandemic vaccination in late 2009 as well as also in
those who had received seasonal 2010/11 influenza
vaccination recently. While during the pandemic almost
exclusively the adjuvanted influenza vaccine had been
used in Germany, almost all trivalent influenza vaccines used in the 2010/11 season were non-adjuvanted
vaccines. Assuming that immunity lasts longer after
administration of adjuvanted vaccines (unpublished
results), this might explain why the prevalence of ≥1:10
and ≥1:40 antibody titres was similar between the two
groups of vaccine recipients even though the pandemic
vaccine was administered one year earlier. However,
in some study participants the determination of antibodies may have been performed too soon after vaccination to detect high antibody titres induced by the
2010/11 seasonal vaccine. Interestingly, a high proportion of individuals without history of vaccination
or infection had detectable antibody levels. This indicates a high rate of infections with a subclinical or mild
clinical course in the study population, which is in line
with other seroprevalence studies [11-14]. In a recently
published report by von Kries et al., who compared

influenza A(H1N1)pdm09-specific antibody titres in
unvaccinated children in Germany before and after the
pandemic, the serologically determined incidence of
pandemic influenza was as high as 25.4% in the age
group of 1–4 year-olds and 28% in children aged 5–17
[6].
Overall, the proportion of vaccinated individuals with
high antibody levels (≥1:40) decreased with age in
all subgroups possibly reflecting declining immune
response with age. However, this potentially waning
immune response in the elderly was not seen at the
≥1:10 antibody level in the vaccinated subgroups possibly indicating that vaccination confers better immune
response than asymptomatic infection. Vaccination
coverage was also low in participants with co-morbidities generally accepted to confer a high risk for complicated influenza disease [1], and antibody levels in
this group were not significantly higher compared to
antibody levels in individuals without risk factors. This
implies that immune protection of the sub-population
with risk factors may have been insufficient before the
past 2010/11 influenza season.
It is not fully established how well HI antibody titres
reported in the literature correlate with protection from
disease, but generally a HI-titre of ≥1:40 is regarded to
indicate protection [15]. The in-house HI test used in
this study was designed to be highly specific, which
resulted in a two-fold lower titre when testing the external reference serum pool obtained from the NIBSC.
Consequently, titres of 1:20 are equivalent to 1:40 titres
obtained by less stringent HI-tests [6]. On the other
hand, recently published preliminary data from the
Influenza Monitoring Vaccine Effectiveness in Europe
(I-MOVE) network indicate low vaccine effectiveness
of the seasonal 2010/11 influenza vaccine [16,17]. Data
from the United Kingdom, for example, have shown a
vaccine effectiveness of the pandemic and the 2010/11
seasonal influenza vaccines against RT-PCR-confirmed
influenza in the 2009/10 and 2010/11 seasons of 34%
and 46%, respectively, and of 63% in those who were
vaccinated in both seasons [18]. In an accompanying
editorial, Puig-Barbera hypothesised the test-negative
study design of the observational study or adjustments

Table 2
Vaccination history of the study participants, their concerns related to the adjuvanted pandemic vaccine and their
willingness to receive pandemic vaccination in the future, Hamburg, Germany, 1–21 November 2010 (n=353)
Answer

All

Have you received 2009/10 seasonal influenza vaccination?

Question

Yes

82 (23%)

45 (27%)

Are you planning 2010/11 seasonal influenza vaccination?

Yes

75 (21%)

37 (22%)

38 (21%)

Have you ever been vaccinated against seasonal influenza?

Yes

182 (52%)

91 (54%)

91 (49%)

Do you have concerns regarding adjuvants used in the pandemic vaccine?

Yes

76 (22%)

31 (18%)

45 (24%)

Yes
(all)

206 (58%)

93 (55%)

113 (61%)

Yes
(those concerned
about adjuvants)

46/76 (61%)

20/31 (65%)

26/44 (59%)

Would you agree to receive pandemic vaccination in the future?

www.eurosurveillance.org

Male (n=169) Female (n=184)
37 (20%)
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for some variables in the analyses might have led to
an underestimation of the vaccine effectiveness [19].
When applying an arbitrary cut-off titre of ≥1:40, our
data are in line with the observed low vaccine effectiveness. Nevertheless, influenza A(H1N1)pdm09 antibodies were significantly more often detected in those
who had received pandemic or seasonal vaccination
than in those that had not. Interestingly, in our study
the small number of participants who had been vaccinated with both the pandemic and the seasonal vaccine exhibited highest antibody titres of ≥1:10 in 93%
and ≥1:40 in 64%, possibly suggesting a prime-boost
effect.
Vaccination coverage was very low in our study population. In Sweden, vaccination coverage with the same
pandemic vaccine was higher than 60% in the general
population and higher than 95% in healthcare workers
[20]. According to a representative telephone survey,
vaccination coverage in Hamburg after the influenza
A(H1N1)pdm09 vaccination campaign was as low as
8.4% (95% confidence interval: 4.9–14.0) [12]. The fact
that the vaccination coverage in our study population
was higher than in the telephone survey suggests our
study sample may have suffered from a recruitment
bias as discussed above. Nevertheless, as other studies also found low vaccination coverage for pandemic
influenza in Hamburg and other German regions [4],
it is reasonable to assume that our data on vaccineinduced immunity can be generalised for the entire
German population.
In Germany, there was a vivid media-driven debate on
risks and benefits associated with the mass vaccination campaigns and the adjuvant containing squalene
used in pandemic vaccines [4,5]. A high proportion of
participants stated to have had reservations regarding
the adjuvant and the usefulness of the mass vaccination campaigns. Nevertheless, concerns related to the
adjuvant did not influence the participants’ willingness
to receive pandemic vaccination in the future. This
could be interpreted to indicate that the low vaccination coverage in our study population (and possibly
in all of Germany) was related to personal distrust of
mass vaccination campaigns and adjuvants in general
rather than of the effectiveness of the pandemic vaccine. This information could be important for planning
health protection measures in future pandemics in that
it may be important to provide more detailed information on the vaccine and to justify both active and nonactive ingredients, i.e. the form of the active ingredient
(whole virion versus split/subunit vaccines), the adjuvant as well as non-active excipients.
The present study has several limitations. In addition
to the recruitment bias, the way this study was conducted includes the risk of recall bias in that some participants may not exactly remember the type and date
of vaccinations received one and a half years before the
study or may be unable to provide reliable information
on influenza-like illness. We do not think, however, that
12

this had a significant impact on our major findings as
the study participants are likely to remember precisely
whether or not they have received pandemic vaccination because of the particular circumstances around the
pandemic vaccinations (such as information, specific
locations or waiting lists), while seasonal 2010/11 vaccination has only been available for a few weeks prior
to this study. Furthermore, information bias may have
been introduced by imprecise definitions; for example,
the definition of ‘natural infection’ may not reflect true
influenza infection due to the unspecific disease symptoms and the fact that influenza disease is usually not
confirmed by laboratory testing. We are also aware of
the fact that the exclusion of children and adolescents
limit our findings because these groups are at high
risk for influenza A(H1N1)pdm09 infection and important for its transmission [6]. While the sex distribution
in the study population resembled the general population in Hamburg and Germany overall, the age distribution differed in that a comparatively high number was
recruited in the younger age groups while the elderly
population was underrepresented [21]. Nevertheless,
the population recruited for this survey through advertisements in the public transport system represented a
relevant population with respect to influenza transmission that was representative for the city of Hamburg as
well as other regions in Germany. Finally, a few persons
with positive antibody titres may have been missed by
using the in-house HI test alone without adding the
sensitivity of a second test (i.e. a microneutralisation
test), but we think that a slight increase in sensitivity
would have had a negligible influence on the results
[15].
In conclusion, the HIT for influenza A(H1N1)pdm09 had
not been reached in Hamburg, Germany by November
2010, leaving the majority of the population susceptible to the infection and its potential complications,
although everyone had the chance to acquire specific
immunity either during the mass vaccination campaign in 2009 (which targeted the total population in
Germany), during routine seasonal influenza vaccination in 2010 (targeting specific risk groups) or by natural infection. Our data confirm the view that vaccination
and potentially re-vaccination with influenza A(H1N1)
pdm09-containing vaccines in 2009/10 and 2010/11
induced measurable specific antibodies. It is important to increase the proportion of immune persons in a
population above the HIT with effective and fast acting
vaccines especially in a pandemic situation characterised by a general lack of pre-existing specific immunity. While protective antibody titres against influenza
viruses have been well defined for the purpose of
assessing immunogenicity of vaccines, their correlation with clinical protection especially with regard to
long-term protection is less clear. Therefore it seems
important to validate the currently used serological
correlates of protection against influenza viruses [15]
and to continue the monitoring of breakthrough infections in observational studies during future influenza
seasons as it has been done by I-MOVE.
www.eurosurveillance.org
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A joint mission to assess the public health situation
of migrants in Greek detention centres was undertaken in April 2011 by the European Centre for Disease
Prevention and Control (ECDC) and the World Health
Organization (WHO) Regional Office for Europe. The
assessment visit follows the increased migration to
the Evros prefecture, Eastern Macedonia and Thrace
region, at the Greek-Turkish border where large numbers of migrants are entering Greece via the Evros
River, a natural border. Migrants are housed in local
detention centres. The main problem in detention centres are the substandard hygiene conditions, especially overcrowding and lack of personal hygiene
facilities, lack of basic supplies and lack of access
to fresh air and physical exercise. As the migration
route via the Evros region is increasingly used since
2009, and due to the unstable political situation in
North Africa and the Middle East, an increased influx
of migrants was to be expected with the falling water
levels of the Evros River in summer, resulting in further deterioration of the already critical situation in
the Thrace region’s detention centres.

Background

Since the beginning of 2010, the number of migrants [1]
that enter the Evros prefecture by crossing the GreekTurkish border has increased considerably. Until the
end of 2009, approximately 3,500 migrants per year
are reported to have entered the Evros prefecture in
Greece by crossing the 206 km long Greek-Turkish
border. The border follows the Evros River, hence the
name of this prefecture [2]. During 2010, the number of
migrants increased more than tenfold to 47,000 in the
same region [3]. In October 2010, the European Agency
for the Management of Operational Cooperation at the
External Borders of the Member States of the European
Union (FRONTEX) , reported that Greece accounts for
90% of all detections of illegal border crossings in the
European Union (EU) [4]. For the purpose of this report,
‘migrants’ are defined as including refugees, asylum
seekers, displaced populations, irregular migrants
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and in some cases labour migrants, as defined by the
International Organization for Migration (IOM) in the
Glossary on Migration [1].
In the first months of 2011, the average number of
migrants detected per day was about 58 in the Evros
prefecture [5]. Migrants enter the region mainly
by crossing the Evros. When water levels are high,
migrants either swim or ferry over in small boats. In
2011, several persons have been reported to have died
when crossing the border [6].
The increasing influx of migrants without documents in
early 2011 led to massive overcrowding of the detention centres in the Evros prefecture and worsened
the already poor humanitarian conditions that have
been repeatedly criticised since 2005 by the European
Committee for the Prevention of Torture and Inhuman
or Degrading Treatment or Punishment and Amnesty
International [7–11]. In addition to worsening humanitarian conditions, the overcrowding also increases the
risk for the spread of communicable diseases such as
tuberculosis, diarrhoea and respiratory infections [12].
The Greek Ministry of Health and Social Solidarity
(MoHSS) had sought to address the health-related
implications of overcrowding by setting up a project
for the provision of healthcare inside the detention
centres.
Additionally in March 2011, the Greek Health Minister
invited representatives from the European Centre for
Disease Prevention and Control (ECDC) and the World
Health Organization (WHO) Regional Office for Europe
to conduct a joint mission to the Thrace region.
The objective of the mission was to support Greek
health authorities in assessing the public health situation in the detention centres for irregular migrants,
with emphasis on communicable diseases, over-
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all health condition of the migrants and potential additional needs.

Demographic features of migrants

The geographical and cultural origin of migrants seems
to vary. In March 2011, FRONTEX reported the largest
groups of migrants in Evros as coming from Afghanistan
(24%), Pakistan (14%) and Bangladesh (12%) [5]. For
the earlier period of August to December 2010, the
Hellenic Centre for Disease Control and Prevention
(HCDCP) had reported a total of 31 countries of origin,
with Afghanistan (33%) and the Occupied Palestinian
Territory (28%) being the most common, followed by
Somalia (7%), Morocco (6%), Iraq and Algeria (4%
each).
Data on age and sex were available for 1,229 migrants
apprehended at the Evros river outposts between
8 August 2010 and 12 December 2010. Most of them
(1,017; 83%) were male. Adolescents and young adults
aged 12 to 40 years accounted for 91% (Data not
shown).

mainly provided by medical doctors of the local authorities, non-governmental organisations such Médecins
Sans Frontières (MSF) Greece and the HCDCP.

Assessment visit

In order to assess the public health situation of
migrants in Greek detention centres, a joint mission
was undertaken in April 2011 by the ECDC and the WHO
Regional Office for Europe. The assessment was carried out through visits to detention centers and the
University Hospital of Alexandroupolis, where interviews were carried out. The course of the visits and
interviews in displayed in the Figure.
The mission team consisted of two senior experts
from ECDC and WHO Regional Office for Europe and
a fellow of the European Programme for Intervention
Epidemiology Training (EPIET). The international team
and Greek experts from the HCDCP and the MoHSS
visited all detention and entry assessment centres,
as well as the University Hospital of Alexandroupolis,
where migrants are admitted if they need specialised

Detention

Police authorities report that most migrants arrive
without valid identification papers, such as passports or ID cards, and intend to claim asylum, mostly
in other European countries such as Denmark, France,
Germany, Norway, Sweden, Switzerland and the United
Kingdom. According to Greek law, persons without
identity papers shall be detained in closed centres for
a maximum period of up to six months, until identification and nationality are validated. Lack of identity
documents complicates the already bureaucratic and
time-consuming process of seeking legal status [13],
especially when the competent authorities are overburdened, and therefore prolongs the period of detention.
There are seven centres for migrants in the Eastern
Macedonia and Thrace region, of which six are in the
Evros prefecture [14]. One serves as a screening centre for entry assessment only and one for imprisoned
traffickers only. Local police authorities are responsible for security and supplies in these centres which
are often located within the local police stations. Most
detention centres are regular police prisons having one
to six cells, of variable size and with a maximum of two
toilets and showers per cell. Only two centres have
separate cells for women and families.
The
five-month
migrant
healthcare
project,
’Implementation of healthcare and psychosocial support activities for third country nationals that may
require international protection in the area of EvrosGreece‘, was implemented in March 2011 [15]. It aimed
at providing medical and psychosocial support to
detained persons. It was funded by the EU (80%) and
by the Greek national authorities (20%). Its implementation was under the responsibility and coordination
of the HCDCP. Funding was limited to five months and
ended in July 2011. Prior to March 2011, healthcare was
www.eurosurveillance.org

Figure
Course of visits and interviews, assessment visit to Greece,
April 2011
Mission team
- Two WHO senior experts
- Two ECDC senior experts
- One EPIET fellow

Greek experts
- HCDCP
- MoHSS

jointly visited

All detention and entry
assessment centres

University Hospital of
Alexandroupolis

Interviews were conducted with

- Detainees
- Physicians, nurses,
psychologists, social
workers, translators
- Police oﬃcers
- Representatives from
HCDCP, MoHSS, MSF

Representatives from
- University Hospital of
Alexandroupolis
- two district hospitals

ECDC:European Centre for Disease Prevention and Control; EPIET:
European Programme for Intervention Epidemiology Training;
HCDCP: Hellenic Centre for Disease Prevention and Control;
MoHSS: The Greek Ministry of Health and Social Solidarity;
MSF: Médecins Sans Frontières; WHO: World Health Organization
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healthcare. The centre for traffickers was not visited.
Unaccompanied minors (if stated age is less than 18
years) are sent to special centres for minors outside the
Evros prefecture which minors can leave on demand.
These centres were not visited during this mission.
In the detention centres, we conducted interviews with
convenience samples of detained persons on their
health, access to food, water, sleeping conditions,
hygiene and what they regarded as the main problems
of their situation. We also met representatives from
MSF and gathered information on their assessment
of the situation. Semi-structured interviews were conducted with representatives of the HCDCP, the MoHSS,
the University Hospital of Alexandroupolis, two district
hospitals, as well as with physicians, nurses, psychologists, social workers, translators and police officers
at the detention and screening centres.
The ’health system crisis preparedness assessment
method‘ [16], a tool available from the WHO, was used
as framework during the three-day field visit. Minimum
standards for occupancy (3.5m² per person) and
hygiene conditions (one toilet per 20 persons) were
assessed according to WHO emergency standards [17].

Visit findings

The visit findings are based on the mission teams’
observations and semi-structured interviews. We interviewed two administrative employees of the migrant
healthcare project and the programme manager, all
from the HCDCP. In every centre, we interviewed (i)
one to three police officers, (ii) one physician and one
nurse working on site and (iii) ten to forty detainees.
Of the staff that rotates between the centres, we interviewed one social worker, three translators and three
psychologists.

Basic conditions

According to police authorities, a total of approximately 950 persons were detained in all five detention
centres for migrants two days before our visit. Migrant
fluctuation was high, as more than 200 persons had
been released on the day prior to our visit, and more
than 200 persons arrived in one of the centres during
the two days of our visit. Occupancy varied between 75
in the smallest and 360 in the largest centre. According
to the estimate of MSF representatives, the current
number of detained persons therefore exceeded capacity two- to three-fold in four of the five detention centres (personal communication, MSF representatives,
6 April 2011). As far as the mission team could judge,
none of the centres met the WHO minimum standard
for occupancy of 3.5 m² per person.
We were able to obtain data on length of stay from 27
detainees. Among them, the median period of detention was 30 days (range five to 210 days). Police
authorities were not able to give reliable estimations
of proportions of minors because their number was
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fluctuating strongly. That opinion was shared by the
longest serving on-site physician.
In the interviews with police authorities, the most
pressing concern was the further deterioration of the
problems due to overcrowding, as the numbers of
migrants were expected to increase as soon as the
river’s water level dropped in summer.
It was confirmed by several sources that unlimited
drinking water was available in sufficient quality and
quantity apart from in one centre were detainees
reported the tap water to have a brownish colour and
bad taste. Police officers and the healthcare team confirmed that the tap water in the whole village has a
brownish colour due to high iron rust levels. Food was
provided by catering services on a daily basis and was
assessed by healthcare workers and most detainees to
be sufficient in both quantity and quality. Two or three
meals a day were made available to the migrants, consisting of bread alone for breakfast, and bread with
mixed salad for lunch and dinner. In one centre, detainees reported that rations were insufficient on days
when many new migrants arrived in the centre. The
visiting team noted that no centre had cooling facilities
for the salad boxes.
The visiting team further noted that hygienic conditions of toilets, cleanliness of premises and availability of personal hygiene resources were sub-standard.
Detainees reported a lack of soap and detergents as
well as too few toilets and showers. In four of five
detention centres, police and detainees confirmed that
less than one toilet was available per 20 persons. In
one centre, 79 persons had to share one toilet and one
shower.
All of the centres were undersupplied with beds, mattresses and blankets. Beds/mattresses and blankets
had to be shared by two to four persons in two centres,
according to detainees. In the remaining three centres, a substantial number of detainees had to sleep
on the concrete floor; it was observed by the visiting
team and confirmed by detainees that thin industrial
felts instead of mattresses were available for only the
half of the detainees. Detainees had very limited (once
every three to four days) or no access to an outside
yard/physical exercise. This was confirmed by police
present at the centres.
The physician of the largest centre reported an average of two fights per month during which detainees are
injured and have to be isolated for their own protection.
Ethnicity and religion were not considered for assigning detainees to cells. However, women or families
were detained separately from men.

Health

According to the HCDCP, an entry assessment of all
migrants, psychosocial and medical support upon
request, as well as a telephone-based early warning
www.eurosurveillance.org

system were introduced under the newly established
migrant healthcare project. Services were delivered
by seven physicians, eight nurses, five psychologists
and three social workers. The team was complemented
by fourteen translators who covered Greek, English,
French, Arabic, Farsi, Urdu, Pashto and Russian.
Sustained healthcare provision to detained persons
beyond the completion of the project is still under discussion. The services of the migrant healthcare project
are described below.
Entry medical examination and
assessment of all migrants
In all six visited screening and detention centres,
healthcare for inmates was provided by one to two
nurses and one physician as established by interviews
with several parties.
After apprehension, all migrants undergo a health
check that consists of questions about their medical
history and a clinical examination. Detained migrants
are additionally tested for tuberculosis (Mantoux
test) and their blood samples screened for hepatitis
B, Crimean Congo haemorrhagic fever and syphilis.
According to detention centre healthcare staff and
the HCDCP, migrants apprehended but released due
to decisions by police authorities, undergo the entry
examination but not blood or tuberculosis screening,
as follow-up treatment is not possible.
Psychosocial support
Psychological and social support is offered to detainees by psychologists and social workers, assisted by
cultural mediators who rotate between the centres.
A particular focus is on supporting children and adolescents, especially unaccompanied ones. All new
migrants are screened by psychologists with the
assistance of translators. During the first session, a
standardised questionnaire for each migrant is filled
in. Once an environment of trust is created, more
details are collected in further sessions. For migrants
suffering traumatisation, psychologists provide counselling in single and group sessions and are responsible for psychiatric referrals. The type of session as
well as the number and intervals of sessions are determined by psychologists case by case. Psychologists
are supported by translators during the sessions when
possible. Social workers support detainees in handling
administrative matters such as identity confirmation.
Disease surveillance
Health conditions as diagnosed during entry assessment and follow-up examinations are systematically
documented after release from detention with a delay
of approximately one week for data entry. Diseases
that need immediate and/or specialised care are
reported by the medical staff in the detention centres
via telephone to the healthcare project manager.
In addition to entry assessments, physicians and
nurses conduct daily assessments of the health of
www.eurosurveillance.org

detainees by visiting the cells and treating patients on
request. They assume an outbreak if they find more
than three persons in one cell with similar respiratory
or gastroenteric symptoms or fever. Additionally, the
project manager receives written summaries of the
migrants’ health from all detention centres on a daily
basis.
The HCDCP and healthcare staff reported three cases
of tuberculosis between March and mid-July 2011, but
no outbreaks of communicable diseases were noted.
Vaccination
As part of the migrant healthcare project, children
(<18 years) are vaccinated against diphtheria, tetanus,
pertussis, polio, measles, mumps and rubella. Adults
are vaccinated against diphtheria, tetanus and polio.
These vaccinations are administered to all detainees
because the migrants without identity documents do
not have vaccination cards and their vaccination status
cannot be validated. The staff at detention centres is
encouraged to get vaccinated against the same diseases as adult detainees. Vaccines against diphtheria,
tetanus and polio are available for staff at the centres
where they work.
Specialised healthcare
Migrants who need specialised healthcare are referred
to the University Hospital of Alexandroupolis (670 beds)
or one of two district hospitals (217 and 150 beds) in
the Evros prefecture.

Conclusion

The main problem in all visited detention centres were
the substandard hygiene conditions, especially overcrowding and lack of personal hygiene facilities, lack
of basic supplies and lack of access to fresh air and
physical exercise. The very poor humanitarian conditions in the centres needed to be improved urgently. In
order to limit the risk for outbreaks of vaccine-preventable diseases, vaccination of detainees, healthcare
workers and other staff in the centres should be continued. There was no evidence for immediate threats to
the health of the Greek population originating from the
migrants.
Considering the traumatisation many migrants have
gone through, the psychosocial support services also
need to be sustained and increased. The severe overcrowding should be addressed as it increases the risk
for communicable diseases such as diphtheria, tetanus and polio spreading, psychosocial distress and
the aggravation of traumatisation, as well as causing
potentially violent conflicts.
As the migration route via the Evros region is increasingly used since 2009, and due to the unstable political situation in North Africa and the Middle East, an
increased influx of migrants is to be expected with
the falling water levels of the Evros River in summer,
resulting in further deterioration of the already critical
17

situation in the Thrace region’s detention centres. EU
Member States should share public health best practices for managing detention centres.
According to the police authorities, the translators and
detainees, the implementation of the migrant healthcare project has greatly improved access to healthcare
including psychosocial support for migrants. The early
warning system that was introduced by the migrant
healthcare project, was based on personal communication, vulnerable to human and technical errors and
depended on the presence of the project manager.
During the time between the assessment visit and the
submission of this article, a syndromic surveillance
system was developed and successfully implemented
within the framework of the EPIET programme [18].
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This report outlines the main conclusions from an
expert consultation on molecular epidemiology held
on 22–23 November 2011, hosted and organised by the
European Centre for Disease Prevention and Control
(ECDC) [1]. The consultation brought together researchers, microbiologists and public health experts to discuss how public health can benefit from the recent
scientific and technological advances in molecular
microbiology, with special focus on the rapidly evolving next-generation sequencing technology.

Interplay of basic and public health
microbiological investigations: case study of
the Escherichia coli O104:H4 outbreak in
Germany, 2011

Angelika Fruth (Robert Koch Institute, Germany),
Flemming Scheutz (Statens Serum Institut, Denmark)
and Martina Bielaszewska (University of Münster,
Germany) described how laboratories at different levels contributed to the identification and detailed characterisation of the Shiga toxin-producing E. coli (STEC)
O104:H4 strain during the 2011 outbreak in Germany
[2-4]. The processes applied in the public health microbiology investigations underlined various challenges:
obtaining relevant clinical isolates linked to outbreak
cases at reference-laboratory level, coping with a high
volume of tests and providing rapid feedback on antigenic and virulence profile information of the epidemic
strain during the escalation phase of the outbreak.
For the first time in such a large epidemic of foodborne bacterial disease, the whole genome sequence
of the pathogen was determined within days of recognition of the outbreak. The relative value of traditional
microbiological methods in relation to whole genome
sequencing (WGS) was discussed. The general opinion
was that WGS approaches are rapidly evolving and will
be a powerful tool in future public health emergencies, especially when the infectious agent is less well
known. However, in this particular outbreak, traditional
www.eurosurveillance.org

methods were effective for characterising the outbreak
strain for epidemiological investigations. It was also
considered that other factors related to laboratory
investigations need to be strengthened. These include
the requirement for stool cultures for pathogen isolation, access to strain collections and typing databases
with laboratory information combined with epidemiological data, better communication channels between
laboratories and epidemiological institutes and standardisation of traditional characterisation methods
between human and food laboratories.

Scientific and technological advances in
molecular microbiology: what’s in it for
public health?

Marc Achtman (Cork University, Ireland) challenged
the existing definitions of a bacterial species and the
ability of available laboratory methods to investigate
population structures of different bacterial species. He
argued for core genomic and gene polymorphism analyses, as opposed to serotyping and DNA fingerprinting
methods, for the application of phylogenetic analyses
to support epidemiological investigations [5]. No single
approach can yet handle the wide range of population
structures within the group of bacteria causing human
disease, due to considerable heterogeneity in genomic
diversity and clonality versus recombination between
and within species. There are a number of promising
developments especially regarding sequencing, but for
applications in regional public health laboratories, scientific studies and technical solutions are still needed.
The use of sequencing information to investigate disease dynamics and phylogeographic mapping has a
stronger tradition in virology. Anne-Mieke Vandamme
(Rega Institute for Medical Research, Belgium) demonstrated how integration of sequencing, epidemiological and spatio-temporal data has been used to
understand specific viral epidemics, such as the global
migration events and selected national transmission
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characteristics of HIV [6,7] and the rapid transmission
of influenza A(H1N1) virus during the 2009 pandemic
[8].
On behalf of Jacques Schrenzel (Geneva University
Hospitals, Switzerland), Marc Struelens (ECDC) presented an overview of state-of-the-art instruments for
genomic and proteomic analysis and discussed their
possible future application in microbiology laboratories. The main message was that novel mass spectrometry technologies are being introduced into clinical
microbiological laboratories for pathogen identification. An open question is whether these technologies
will achieve the simplicity combined with higher resolution needed to provide subspecies strain profiling
as well as primary diagnostic information in real time.
Extrapolating current trends suggests that next-generation proteomic technologies will become routine in
clinical laboratories and advanced sequencing applications in reference and research laboratory settings.

Typing as a component of epidemic
preparedness and response support

A working group discussed experiences and identified
challenges when adopting a validated typing method
to operate a quality-assured system for collection and
analysis of integrated epidemiological and microbiological data at the European level. Experiences of the
European Legionnaires’ Disease Surveillance Network
(ELDSNET) in setting up the successful international
system for sequence-based genotyping of Legionella
were shared.
A network of engaged laboratories spanning all participating countries was considered key for utilising existing structures and expertise, defining disease-specific
objectives, sampling frames and typing techniques, as
well as collecting representative isolates.
Human pathogens encompass diverse organisms, but
typing techniques should aim at maximum acrossspecies flexibility. Important health events related to
these organisms range in scale (endemic, epidemic
and emerging) and therefore require different sentinel thresholds. Independent of disease-specific
differences, key steps for developing effective typing networks were proposed. First, every pathogenspecific network has to agree on a minimum set of
metadata (place, person, time, etc.). Second, a typing approach should be agreed upon, which would
preferably be highly versatile, and generate data with
suitable portability, reproducibility, timeliness, traceability and biological robustness. Third, a set of rules
stipulating a suitable sampling frame should be agreed
upon. Fourth, a web-based typing platform should be
set up. The manner of submission, access and ownership of contributors must be similar to those of other
repositories, e.g. the National Center for Biotechnology
Information (NCBI).
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The need for regularly conducted structured molecular typing surveys to calibrate the baseline population
structure and molecular diversity of the pathogen of
interest was identified. Such surveys can also explore
the role of potential sources and reservoirs of human
pathogens using flexible sampling frames.
A clear threat to sustainability is the unpredictability of funding in the field of European public health.
It is therefore important to safeguard against loss of
data and isolates by providing the necessary redundancy in terms of biobanking and mirrored databases.
Effective collection of enhanced surveillance data is
also dependent on centralised capacity-building initiatives, such as regular proficiency testing, training and
certification.
Infections pose a potential threat to all European
Union (EU) citizens and can only be tackled by joint
interventions. Notwithstanding ECDC’s clear mandate,
EU Member States should provide the necessary support at national level, i.e. maintaining their countries’
diagnostic and reference typing services. The need for
advanced training and capacity building was also recognised, especially in the field of bioinformatics, and
for developing cross-disciplinary competences of public health professionals, as provided by programmes
such as the European Programme for Public Health
Microbiology (EUPHEM).

Translational research for informing public
health action

A second working group appraised if reliable predictions of communicable disease pattern and impact can
be made by combining genomic and biological information with epidemiological and clinical data. Work at
the Dutch National Institute for Public Health and the
Environment (RIVM) was presented, describing efforts
to identify risk factors and geographical origin for
hepatitis A infection in the Netherlands via continuing
collection of partial genome sequence information by a
national network of clinical virology laboratories.
Although a large amount of data on pathogenicity has
been published in the last 20 years, it was considered
that a molecular microbiological risk assessment to
foresee disease impact based on pathogen genotyping
is not possible at this stage of scientific knowledge.
However, data from major epidemiological studies of
pathogens such as HIV, influenza virus, enterohaemorrhagic E. coli and Staphylococcus aureus indicate that
genotypic markers can help predict the probability of
disease progression or response to therapy. Several
participants considered that genome sequence-based
disease predictors were better characterised in virology than in bacteriology. It was agreed that much
scientific work remains and EU-wide translational
research studies should be initiated to increase the
accuracy of these predictions. Access to comparative
whole genome studies of large samples of bacterial
pathogens linked to clinical and epidemiological data
www.eurosurveillance.org

would facilitate the detection of relevant epidemiological–biological associations.
Free sharing of genomic data was advocated, but existing difficulties were also recognised, for example,
ownership, confidentiality, national policies, etc. To
stimulate scientific progress, future databases hosting typing and epidemiological information combined
with innovative bioinformatic solutions should have
adjustable access levels, depending on the users and
purposes of using the information. Quality assurance
and agreed nomenclature for sequence-based typing
need to be addressed in parallel to capacity-building
initiatives, also in bioinformatics.
Next generation technologies, such as WGS, represent
a window of opportunity for EU-wide typing for surveillance in the coming years. Intersectoral collaborations
in research networks, combining human and veterinary
bacteriology, virology and epidemiology with genomic
bioinformatics, molecular biology and population
genetics should be facilitated. Guidance and facilitation by ECDC to achieve the goals of common nomenclature as well as intersectoral collaboration and
capacity building would be helpful.

Optimising use of novel typing technology
for public health

A third working group considered whether novel proteomic and genomic technologies will replace existing
methodologies in public health microbiological laboratories within five years. Data were presented showing
that WGS applications are already used in the majority of large outbreaks in Europe and should gradually
replace currently used microbiological characterisation methodologies or improve them by identification
of novel targets.
The discussion was focused on genomic methods: gaps
and challenges in routine application of WGS in epidemiological typing were examined. There was no consensus about whether WGS will replace current typing
techniques. Arguments against the use of WGS were
that currently too much work is required for a small
amount of additional useful data, the relative expense
and that deriving phenotype from genotype remains an
imperfect science.
A number of key hurdles for implementation of WGS
for public health purposes were identified. Without
either well-utilised local instrumentation or contact
with larger sequencing institutes, many public health
institutes are excluded from the possibility of using
WGS routinely. The time from sampling to results is
generally too long to use WGS for daily surveillance.
A major unresolved question was how genome data
should be analysed for epidemiological characterisation. Existing analysis platforms are still wanting in
terms of user friendliness and the inability to produce
complete and closed genomes risks fragmenting WGS
techniques and analysis methods. Harmonisation of
www.eurosurveillance.org

quality parameters for WGS data production is needed.
Routine removal of genetic regions with high variation
gave rise to concerns that too much information is left
out of analyses – a concern for the analysis of mobile
genetic elements that are of particular interest for public health.
To reduce WGS data to epidemiologically useful information is far from trivial. As it was found desirable to
work with WGS data in a way similar to a conventional
nomenclature of genotypes, several possibilities were
examined, including an extended multi-locus sequence
typing (MLST)-type classification, single nucleotide
polymorphism-based classification or genome grouping into broader ‘natural’ lineages. These possible
approaches to derive a ‘type’ are all hampered by
considerable feasibility problems and unresolved
ambiguities. The issue was thus left open, with the
consideration that it was perhaps time to abandon the
concept of ‘type’.
Some other unmet needs for public health application
of WGS involved the central storage and curation of
data. ECDC along with other experts could be involved
in setting the design and accreditation standards for
genome-based surveillance databases. ECDC could
take part in creating a system of unique identifiers and
link these to the European Surveillance System (TESSy).
In addition, ECDC could support disease-specific studies on the effectiveness of WGS analysis for public
health applications such as epidemic investigations.

Updates of ECDC and EU projects related
to molecular surveillance and use of new
laboratory methods

Harry Vennema (RIVM, the Netherlands) presented
the European Commission-funded Global exchange of
viral sequences to underpin response to health threats
(GESTURE) project [9]. The principles agreed in this
project are planned to be discussed for possible implementation in the World Health Organization’s upcoming World Health Assembly. Dag Harmsen (University of
Münster, Germany) gave examples of how WGS methodologies have been applied in three outbreak investigations: STEC in Germany (2011) [10], Klebsiella OXA-48
in the Netherlands (2011) and Neisseria meningitidis
in Germany (2001–2006). In two of these, WGS was
performed in real time in parallel to traditional investigations, illustrating how sequencing technology can
become a method of choice in these situations. Finally,
Ivo Van Walle (ECDC) presented the ECDC plan to set up
a generic platform for handling microbial typing data.
The system, an extension of TESSy, will be piloted for a
limited number of pathogens and typing methods and
is planned to be released in spring 2012.

Conclusions

The conference clearly illustrated that recent advances
in molecular microbial characterisation, primarily by
WGS analysis, are opening up tremendous new scientific opportunities for a better understanding of
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the pathogenicity, evolution and spread of human
pathogens and the epidemiology of the diseases they
cause. This technology has considerable potential
for improving the resolution and predictive value of
microbial typing as applied to public health objectives
such as disease surveillance and epidemic investigation. However, many operational hurdles need to be
addressed in the coming years, to define the methods
to produce, analyse, share genomic information combined with epidemiological data in a meaningful way
and build the capacity and fit-for-purpose data management platforms for public health microbiology.
ECDC will follow up on the recommendations of the
consultation to play the role of a facilitator, bridging
the scientific and public health communities to jointly
address the generic and disease-specific challenges
identified.
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