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On 31 May 2013, the first case of Middle East
Respiratory Syndrome Coronavirus (MERS-CoV) infec-
tion in Italy was laboratory confirmed in a previously
healthy adult man, who developed pneumonia with
moderate respiratory distress after returning from a
holiday in Jordan. Two secondary cases were identified
through contact tracing, among family members and
colleagues who had not previously travelled abroad.
Both secondary cases developed mild illness. All three
patients recovered fully.

On 31 May 2013, the National Influenza Centre at the
Istituto Superiore Sanita (NIC-ISS) in Rome, Italy,
confirmed the first case of Middle East Respiratory
Syndrome Coronavirus (MERS-CoV) infection in a
patient, hospitalised in Florence (Tuscany region),
Italy, who had just spent a vacation in Amman, Jordan.
Two secondary cases of MERS-CoV were subsequently
detected among close contacts. We here report the
public health investigation carried out and the identi-
fication and follow-up of the three patients’ contacts.

Index case

The index case was a previously healthy man in his
mid-40s who had returned to Florence on 25 May 2013,
following a 4o0-day holiday in Jordan (Figure). The
patient developed influenza-like symptoms the previ-
ous day, while in Jordan, and was symptomatic on the
flight back to Italy and while back at work in a hotel
on 27 May. On 28 May, because of worsening symp-
toms, he visited the emergency room of a local hos-
pital (Hospital A) in Florence and was admitted later
the same day to the Infectious and Tropical Diseases
Unit of a second hospital (Hospital B), in the same city.
His symptoms at that time were fever (38 °C), cough
and difficult breathing. A chest radiograph revealed
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signs of pneumonia, with bilateral lung infiltrates. The
following day, testing for MERS-CoV was carried out
(real-time polymerase chain reaction (PCR) to detect
the regions upstream of the E gene (upE region)) on
upper respiratory samples (nasopharyngeal swabs) at
the Regional reference laboratory for Influenza at the
University of Florence and MERS-CoV infection was
diagnosed. This result was confirmed by the National
Influenza Centre [1].

On 29 May, as soon as the clinicians began to suspect
a MERS-CoV infection, the staff of Hospital B complied
with all infection control procedures, according to the
Health Protection Agency (HPA) (now Public Health
England) infection control advice for suspected or
confirmed novel coronavirus cases [2]. In particular,
the patient was isolated in a negative-pressure room
and staff wore protective clothing and performed hand
hygiene. Attempts were made at the Regional reference
laboratory for Influenza in Florence to isolate the virus
in Vero cells, but were unsuccessful.

Identification of close contacts

According to a standard definition of ‘close contact’ [3],
115 contacts of this patient were identified and placed
under surveillance: 9o in the healthcare setting (14
healthcare workers (HCWSs) in Hospital A, two HCWs of
the local health district (ASL 10) of Florence, 28 HCWs of
Hospital B, one patient who shared the same hospital
room (before the index case was placed in isolation),
five cleaners of Hospital B, who worked in the room
of the index case (before he was placed in isolation)
and three ambulance operators); in addition, the sur-
veillance included 37 patients who attended the emer-
gency room in Hospital A at the same time of the index
case); four family members; nine from the aeroplane
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FIGURE

Timeline of three cases of Middle East Respiratory
Syndrome Coronavirus (MERS-CoV) infection, Italy, 24

May-6 June 2013
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NPS: nasopharyngeal swab.
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(the names of the passengers who were on the same
return flight of the index case, with an assigned seat in
the same row and in the two rows in front and behind
him, were easily obtained but the exact position of
these contacts on the plane was difficult to assess as
some passengers could have changed their assigned
seats); and 12 at the patient’s place of work.) However,
it must be underlined that, although particular atten-
tion was given to people who had had prolonged face-
to-face contact with the index case (duration of at least
15 minutes within one metre from the confirmed case),
some of the above 115 individuals placed under clinical
surveillance, mainly from the healthcare setting, may
have had a lesser degree of contact with him or were
already wearing personal protective equipment at the
time of contact.

Cases 2 and 3

On 29 May, the index case’s relation (Case 2) aged
about a year and a half developed a mild febrile illness
(Figure). She had been in close contact with the index
case on May 26, when the man spent all the day with
her and her family, staying in the same room. As she
was under surveillance, she was admitted to a chil-
dren’s hospital (Hospital C) in Florence, on 31 May and
a nasopharyngeal swab was taken. This tested positive
for MERS-CoV, by real-time PCR for the upE region, the
following day. Five family members of the child under-
went clinical surveillance.

On 31 May, a female co-worker of the index case (Case
3), in her early 40s, who shared the same office with
the index case on 27 May, developed influenza-like
illness (fever (37.5 °C )and cough) (Figure). She was
admitted to the Infectious Diseases Unit of Hospital
B in Florence on 1 June and a nasopharyngeal swab
tested positive for MERS-CoV, by real-time PCR for the
upE region, the same day. Her five family members
(husband, three sons and her father) were also placed
under clinical surveillance. A further three close con-
tacts (two friends and a family general practitioner)
were identified: these eight contacts plus 16 work col-
leagues were monitored clinically, bringing the total
number of Case 3’s contacts placed under surveillance
to 24.

As for the index case, the nasopharyngeal swabs of
Cases 2 and 3 were tested for MERS-CoV by real time
PCR for the upE gene [1]. According to guidance docu-
ments of the World Health Organization (WHO) [4],
these laboratory results were interpreted as ‘presump-
tive’ evidence of MERS-CoV infection in both cases.
The final classification as confirmed cases was given
on the basis of laboratory data combined with clinical/
epidemiological information available.

Case definition and clinical

surveillance of contacts

In Italy, a possible case of MERS-CoV infection is
defined as follows:



e any patient with an acute respiratory infection,
which may include history of fever (238 °C) and
cough and indications of pulmonary parenchymal
disease (e.g. pneumonia or acute respiratory dis-
tress syndrome (ARDS)), AND

e whose illness cannot be explained by the presence
of other infections, AND

e who had a history of travel to or residence in
affected areas (in the Middle East), during the 10
days before symptom onset, OR

¢ having had close contact, during the 10 days before
symptom onset, with a symptomatic confirmed
case of MERS-CoV infection.

On the basis of WHO and ECDC guidance documents
[5,6], a probable case of MERS-CoV infection is defined
as follows:

e a person with a febrile acute respiratory illness with
clinical, radiological or histopathological evidence
of pulmonary parenchymal disease (e.g. pneumo-
nia or ARDS), AND

e for whom MERS-CoV infection has not been labora-
tory confirmed, AND

e who has no direct epidemiological link to a con-
firmed MERS-CoV case.

A confirmed case is defined as a person with labora-
tory confirmation of MERS-CoV infection [5,6].

According to national guidelines [7], for each possible
case, clinical samples from the upper respiratory tract
(nasopharyngeal swabs), as well as lower respiratory
specimens (sputum or bronchoalveolar lavage fluid,
when possible), have to be collected and tested for
MERS-CoV in an initial screen by the regional reference
laboratory; positive results have to be confirmed by
the National Influenza Centre at ISS.

As soon as the index case was suspected to be infected
with MERS-CoV, exposed individuals were identified
through contact tracing and a clinical surveillance
protocol was followed. All contacts were followed up
during a 10-day period (i.e. the maximum incubation
period, according to the knowledge of the disease at
the time of the investigation described in this report)
[5] after their last contact with the index case, to check
if symptoms appeared. Particular attention was given
to people who had had prolonged face-to-face contact
with the index case (duration of at least 15 minutes
within one metre from the confirmed case).

Discussion

As of 1 August 2013, 94 laboratory-confirmed cases
of MERS-CoV infection have been reported worldwide
since the first detection of this novel virus in Saudi
Arabia in 2012, including 46 deaths [8].

In this report, we present the investigation of the first
case of MERS-CoV diagnosed in Italy and also present
evidence of limited person-to-person transmission of

MERS-CoV, to two people who had close contact with
the symptomatic index case when he was back in Italy
and who had not previously travelled abroad. Both sec-
ondary cases were classified as confirmed on the basis
of a combination of clinical (influenza-like illness),
epidemiological (close contact with the index case)
and laboratory data, according to WHO guidelines [4].
Nasopharyngeal swabs of both secondary cases tested
positive only in the screening assay (real-time PCR to
detect the regions upstream of the E gene), probably
due to the known limitations when using upper respira-
tory tract specimens [5,9]. Although required [7], lower
respiratory tract specimens were not available.

It must be underlined that the index case was a pre-
viously healthy middle-age man, who developed fever
and respiratory symptoms on 24 May, i.e. the day
before his travel from Jordan to Italy. For the two sec-
ondary cases, the putative incubation time (i.e. days
from putative exposure to symptom onset) was 3-4
days, according to data already reported [10,11]. The
incubation period was somewhat shorter than that
found for the Severe Acute Respiratory Syndrome
(SARS)-coronavirus infection [12].

All three patients, including the index case who devel-
oped pneumonia, fully recovered in less than two
weeks after symptom onset, unlike most of the MERS-
CoV severe cases reported [10,11]. Nevertheless, it
should be stressed that none of the three patients had
underlying clinical conditions. In this regard, it is also
important to highlight recent findings [10] that sug-
gested the disease is milder in people who were identi-
fied through contact tracing, compared with that seen
in those presenting with symptoms.

None of the other 144 contacts monitored (115 for the
index case, 5 for Case 2 and 24 for Case 3) developed
fever or other symptoms suggestive of an acute res-
piratory illness after 10 days’ follow-up. Respiratory
specimens have been collected from 70 of the contacts
and have tested negative for MERS-CoV.

As useful additional information can be obtained from
serological investigations, we will analyse sera col-
lected from the three cases. Furthermore, although
rapid contact tracing was undertaken, identification
and follow-up of a larger number of contacts and the
collection of serum samples would be of great value, to
better determine the potential presence of subclinical
infections. Notably, an increasing proportion of peo-
ple with asymptomatic infection have been recently
reported [9,13], through contact tracing among close
contacts of cases.
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Autochthonous hepatitis E virus (HEV) infection has
been increasingly reported in Europe and the United
States, mostly arising from genotype 3 and less fre-
quently genotype 4. We report here on a patient with
HEV genotype 3a infection complicated by Guillain-
Barré syndrome in Portugal in December 2012. We
draw attention to the diagnosis of autochthonous HEV
infection and to its rare, but important, neurological
complications.

Case report

We report on a patient in Portugal with autochthonous
acute hepatitis E complicated by Guillain—-Barré syn-
drome (GBS).

Clinical description

At the end of November 2012, a man in his late 50s was
hospitalised, having presented with signs and symp-
toms of acute hepatitis. He had not travelled outside
Portugal and had no history of risky sexual behav-
jour or drug addiction. Two weeks before hospitalisa-
tion, he complained of malaise, nausea, vomiting and
right upper quadrant abdominal pain: these symptoms
were followed by onset of jaundice some days after. At
admission (day 1), besides jaundice, he had right upper
quadrant tenderness and an enlarged liver.

During the three days after admission, he began to
complain of muscle weakness and was then admitted
to an intermediate care unit (three days after admis-
sion). After being observed by a neurologist on day
4, the patient was treated with intravenous immune
globulin (0.4g per kg of body weight per day for five
days) and ceftriaxone (4g/day for 10 days). During that
day and the following day, a rapid ascending weakness
and sensitivity loss with a non-impaired mental status
was observed. At this point, the presumed diagnosis
was GBS. This worsening of neurological symptoms led
to the patient being transferred to our hospital on day
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5, where he was admitted to the intensive-care unit
(ICU). Due to hypoventilation, decreased reflex cough
and hoarseness, the patient needed intubation, venti-
lation support and sedation. Besides the tetraparesis
and areflexia, the patient also had autonomic instabil-
ity with bradycardia and hypertension.

The day before admission to the ICU, magnetic
resonance imaging of the spinal cord was normal.
Electromyography nerve conduction studies of periph-
eral motor and sensory nerves in upper and lower
limbs the day following ICU admission revealed a
severe acquired demyelinating sensory and motor
polyneuropathy.

A tracheostomy was performed five days after ICU
admission and sedation was stopped. The patient
began a rehabilitation programme; he was fully able to
breathe spontaneously at day 26. His clinical evolution
was favourable: he had progressive recovery of muscle
strength, with efficacious cough and no need for oxy-
gen supplementation. He was discharged 34 days after
admission to the ICU. Two months later, he continued
to have a favourable outcome and was already able to
walk if assisted.

Laboratory analysis
The results of blood tests taken at various time points
are shown in Table 1.

Analysis of the patient’s cerebrospinal fluid (CSF) taken
on day 2 after ICU admission showed normal cell count
(4 cells/pL; norm: ¢<5/pL) and level of proteins (181 mg/
dL; norm: 15—-45 mg/dL) and glucose (77 mg/dL; norm:
»60 mg/dL). The CSF and blood cultures were negative
for bacteria.

Serum samples (taken on admission to the referring
hospital and on admission to the ICU) and CSF (taken

www.eurosurveillance.org



TABLE 1

Blood test results, case of acute hepatitis E, Portugal, November-December 2012

Item tested (units)

Admission to referring

Laboratory results

Transfer to ICU

ICU discharge

Reference values

hospital (34 days after admission)

Haemoglobin (g/dL) 14.3 12.8 11.4 13-18
Platelets (x 109/L) 328 308 286 150—400
AST (U/V) - 79 72 37
ALT (U/L) 2,320 101 156 37
G-GT (U/L) 566 367 69 49
AF (U/D) 336 274 155 <155
Total bilirubin (mg/dL) 6.71 1.13 0.4 1.2
Conjugated bilirubin (mg/dL) 5.5 0.8 0.18 0.4
Albumin (g/L) - 27.9 - 38-51
CRP (mg/L) 60.5 50.3 8.1 3
aPTT (seconds) 41 35.1 - -
PT (seconds) 12.4 12.3 - -

AF: alkaline phosphatase; ALT: alanine aminotransferase; aPTT: activated partial thromboplastin time; AST: aspartate aminotransferase; CRP:
C-reactive protein; G-GT: gamma-glutamyl transpeptidase; ICU: intensive-care unit; PT: prothrombin time; U: units.

The dashes indicate that the test was not done.

on admission to the ICU) were tested by serology and
polymerase chain reaction to detect the presence of
various pathogens (Table 2). Although Toxoplasma and
Mycoplasma infections were initially suspected, based
on the presence of specific IgM in the patient’s serum,
polymerase chain reaction (PCR) of CSF and blood sam-
ples did not confirm the presence of these agents.

Serological analysis to detect hepatitis viruses was
negative for all except HEV, being positive for anti-HEV
IgM and negative for anti-HEV IgG, suggesting an acute
infection with HEV. Serological markers for Epstein—
Barr virus (EBV) — EBV nuclear antigen and viral capsid
antigen IgG — were positive, but EBV IgM was negative.
The diagnosis of HEV infection was confirmed by the
presence of HEV RNA in the serum sample taken the
day the patient was admitted to the referring hospital.
CSF and stool samples were not available at that time
for testing. HEV RNA in serum was detected using a
nested broad-spectrum reverse transcription PCR with
amplification within the open reading frame (ORF) 1
region of HEV genome [1].

The amplicon obtained (330 bp) was sequenced and
compared with reference HEV strains, using a neigh-
bor-joining method based on the Jukes-Cantor model
[1] for ORF 1 nucleotide sequences of selected HEV iso-
lates representing genotypes 1—4. This phylogenetic
analysis revealed that the amplicon clustered with HEV
genotype 3, specifically subgenotype 3a (Figure).

In a routine visit to the hospital two months after being
discharged, analysis of a blood sample collected at
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that time showed that HEV RNA was undetectable, anti-
HEV IgM was negative and anti-HEV IgG was positive.

Background

In recent years, an increasing number of autochtho-
nous infections with HEV have been reported in Europe
and in United States [2]. Most of these autochthonous
cases have been caused by HEV genotype 3 (HEV3)
and less frequently by genotype 4 [2]. Seroprevalence
studies also show that HEV infection in the population
of industrialised countries is higher than previously
thought [3]. HEV3 infections have been associated with
the consumption of raw or insufficiently cooked pork,
deer and wild boar [2,4] and to direct contact with
infected swine [5].

Autochthonous HEV infection is wusually subclini-
cal or runs a mild course and is self-limiting, but
chronic autochthonous infection has been identi-
fied among immunocompromised persons, including
organ transplant recipients, patients receiving cancer
chemotherapy and persons infected with human immu-
nodeficiency virus (HIV) [6].

A broad set of symptoms of autochthonous HEV dis-
ease has been seen as well as increasing recognition
of its extra-hepatic manifestations [7]. Both acute
and chronic HEV infections have been reported to be
associated with muscular weakness, neurological dis-
orders including polyradiculopathy, GBS, bilateral bra-
chial neuritis, encephalitis or proximal myopathy [8].
Although neurological disorders associated with HEV3
are rare, some data are emerging in literature [8]. In



TABLE 2

Serological and PCR analysis to detect various pathogens,
case of acute hepatitis E, Portugal, December 2012

Pathogen Srzrsoj‘l)tg;y Serumf:CR resultsCSFh
HEV IgM positive Positive -
HAV Negative - -
HBV Negative - -
HCV Negative - -
HIV Negative - -
HSV-1 1gG positive - -
HSV-2 Negative - -
CMV Negative Negative Negative
EBV 186 positive, - Negative
IgM negative
Toxoplasma IgM positive Negative Negative
Mycoplasma 186 postive - Negative
IgM positive
Bartonella - - Negative
Borrelia Negative Negative Negative
Leptospira - - Negative
Coxiella Negative Negative -

CMV: cytomegalovirus; CSF: cerebrospinal fluid; EBV, Epstein—
Barr virus; HAV, hepatitis A virus; HBV: hepatitis B virus;
HCV: hepatitis C virus; HEV: hepatitis E virus; HIV: human
immunodeficiency virus; HSV-1, herpes simplex virus 1;
HSV-2, herpes simplex virus 2; ICU: intensive-care unit; PCR,
polymerase chain reaction.

The dashes indicate that the test was not done.

2 Taken on admission to the referring hospital and on admission to

the ICU.

> Taken on admission to the ICU.

FIGURE

Phylogenetic analysis of a hepatitis E virus amplicon from
a case of acute hepatitis E, Portugal, December 2012
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recent years, a number of GBS cases associated with
HEV infections have been described [8,9]. GBS is an
acute, acquired, autoimmune disorder of peripheral
nerves that develops in susceptible individuals after
infection and, in rare cases, after vaccination [10]. In
about 60% of cases, GBS is preceded by an infection,
most frequently by Campylobacter jejuni, but other
pathogens, such as viruses from Herpesviridae family
(cytomegalovirus, varicella zoster virus, Epstein—Barr
virus) or bacterial agents (Haemophilus influenzae,
Mycoplasma pneumoniae) can be responsible [10].

Discussion

Exhaustive tests to detect the agents mostly frequently
associated with GBS, other than Campylobacter,
gave negative results in samples from our patient.
Campylobacter was not tested for because of the
patient’s symptoms. Although rare, the increasing
number of reports of neurological disorders associated
with autochthonous HEV infections in Europe drew our
attention to a possible HEV diagnosis. Given the sero-
logical results, EBV was not considered likely as the
causative agent. Detection of both IgM anti-HEV and
HEV RNA in the patient’s serum confirmed acute hepa-
titis E.

The actual incidence of GBS associated with HEV infec-
tion is unknown because autochthonous hepatitis E is
still underdiagnosed in many industrialised countries
[11]. This is in part due to the fact that frequently HEV
infection is subclinical and because the neurological
findings surpass the liver injuries and hepatitis is not
suspected. Hence, HEV infection should be considered
in neurological diseases associated with abnormal lev-
els of liver enzymes [7,12].

Since the patient reported no travel history, it seems
likely that the HEV infection was locally acquired. We
consider it most probably resulted from consumption
of pork or pork products, as there is a strong tradition
of pork consumption among Portuguese people and
HEV3 has been detected in domestic pigs from several
farms in Portugal [13].

Interestingly, the patient was in his late 50s. It is known
that middle-aged and elderly men are more vulnerable
to severe HEV3 infection, which can ultimately lead to
hospitalisation and possibly death [6].

To our knowledge, this is the first report of a neurologi-
cal disorder associated with an autochthonous HEV3
infection in a Portuguese patient. Considering the
GBS-HEV cases reported, we recommend that testing
for HEV should be included routinely in the diagnostic
algorithm of GBS when liver function is altered.
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Since 2003, an epidemic of lymphogranuloma
venereum (LGV) has been ongoing in men who have
sex with men (MSM) in Europe. Of 92,271 MSM con-
sulting sexually transmitted disease (STI) clinics in
the Netherlands between 2006 and 2011, 63,228
(68%) were tested for anorectal Chlamydia infec-
tion, with 6,343 (10%) positive diagnoses. In 4,776
of those (75%), LGV testing was performed, with
regional variation from 7% to 97%. In total 414 LGV
cases were diagnosed, a mean annual positivity rate
of 8.7%, decreasing from 14% in 2007 to 6% in 2011,
but increasing to 13.1% during 2012 (184 new cases).
Risk factors for LGV were human immunodeficiency
virus (HIV) positivity (odds ratio (OR)=4.1; 95% confi-
dence interval (Cl): 3.2-5.3), STI symptoms (OR=4.1;
95% Cl: 3.1-5.4), more than 50 sex partners in the
past six months (OR=3.7; 95% Cl: 1.1-12.4), older age
(40-44 years: OR=2.1; 95% Cl: 1.5-2.8), no condom
use (OR=2.2; 95% Cl: 1.2-3.9) and homosexuality
(as opposed to bisexuality; OR=2.2; 95% Cl: 1.1-4.2).
Regional differences in LGV testing rates limit national
LGV surveillance, leading to an underestimation of the
real incidence. Characteristics of MSM with LGV did
not change over time, so existing prevention strate-
gies should be intensified.

Introduction

Men who have sex with men (MSM) are generally con-
sidered to be at increased risk for a range of sexually
transmitted infections (STlIs), including gonorrhoea and
human immunodeficiency virus (HIV) infection [1]. This
is supported by the observation that in the Netherlands
in 2010, 19% of MSM attending an STI clinic were diag-
nosed with one or more STIs, compared with 12% of
heterosexual attendees [1].
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Since 2003, an epidemic of lymphogranuloma venereum
(LGV) has been ongoing among MSM in Europe [2]. The
first cases of the epidemic were reported in Rotterdam,
the Netherlands [3,4]. Before 2003, the incidence of
LGV in the Netherlands had been approximately five
cases annually, and LGV was considered to be a rare
tropical disease endemic in other areas of the world,
including Africa, India, Asia and the Caribbean [5]. The
1,693 cases reported during this epidemic showed sev-
eral similarities: they were all male, specifically MSM,
over 25 years-old, and the majority (80-100%) was
HIV-positive [6]. After careful investigation of this first
Dutch outbreak, sexual contacts of these patients were
traced to Belgium, France, Germany and the United
Kingdom [4], which could explain the rapid spread of
the disease throughout Europe.

LGV is a bacterial infection caused by the L1, L2 or L3
serovars of the intracellular bacterium Chlamydia tra-
chomatis [7]. C. trachomatis infection with serovars D
to K is mostly associated with mild to asymptomatic
infection. However, LGV is considered to be a more
invasive infection that results in symptomatic infection
in the majority of cases [8]. The ulcerative nature of LGV
has been suggested to be associated with increased
STI transmission, for example of HIV and other blood-
borne infections such as hepatitis C [3,7].

After the first cluster of LGV cases was reported in
January 2003, enhanced surveillance of the disease was
implemented in the Netherlands [9]. Increased aware-
ness of the disease resulted in the development of a
European guideline advising on control measures [10].
The two main recommended interventions were partner
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notification and monitoring patients until all symptoms
have disappeared, to prevent further spread.

The primary guideline for LGV testing at STI clinics
in the Netherlands was developed by the National
Preparedness and Response Unit of the Dutch Centre
for Infectious Disease Control (CIb/LCl) at the National
Institute for Public Health and the Environment (RIVM)
[11]. This guideline recommends LGV testing for all
MSM presenting with clinical symptoms. Furthermore,
the Dutch Society for Dermatology and Venereology
(NVDV) published in 2005 their recommendation that
LGV testing should be performed for all MSM with ano-
rectal chlamydia [12]. The guideline developed by the
NVDV is a broader second-line guideline, which may
also be considered by STl clinics in addition to the RIVM
guidelines. However, it is currently being discussed
whether only HIV-positive MSM and MSM showing STI
symptoms should be tested for LGV.

This study aims to provide an update on how the epi-
demic of LGV among MSM in the Netherlands devel-
oped over the period from January 2006 to December
2012, and its implications for current and future control
policy, by analysing quantitative STI surveillance data.

Methods

Study sample and design

This study is a time-trend analysis of surveillance data,
including data on MSM attending any STI clinic in the
Netherlands between 1 January 2006 and 31 December
2011. MSM were defined as men who have sexual con-
tacts either exclusively with men or with both men and
women. The dataset contained 92,271 consultations by
MSM in this time period, and data collection did not
allow for identification of repeat visits of the same indi-
vidual. In addition, preliminary data on LGV testing and
diagnoses of the first half of 2012 were included.

Data collection

At the STI clinics, STI consultations were conducted
anonymously and reported to the RIVM facilitated by
a web-based application called SOAP. For all clients,
information on demographics and behavioural risks
was collected by an interview with a nurse or medical
doctor. Each STI consultation involved laboratory test-
ing and medical examination. Clients were routinely
tested for chlamydia, gonorrhoea, syphilis and HIV
infection [1].

LGV diagnosis is a two-step process. First, samples
obtained from clinic attendees were routinely tested
for chlamydia. According to the Dutch guidelines, ano-
rectal testing for chlamydia was performed based on
reported risk behaviour and/or symptoms [11,12]. If the
anorectal chlamydia test is positive, further testing for
LGV serovars can be performed.
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Data analysis

Characteristics of MSM were investigated by applying
descriptive statistics. Within the group of MSM tested
for LGV, chi-square testing was applied to investigate
whether there was a significant association (p<o.os5)
between the characteristics and LGV test result.

Based on the dates of the consultations, time trends for
the positivity rate for LGV were investigated. Positivity
rates were obtained by calculating the proportion of
LGV-positive cases among all MSM in whom LGV testing
was performed. Furthermore, the proportion of anorec-
tal chlamydia-positive MSM for whom LGV testing was
performed was calculated to investigate whether there
were geographical differences in testing practice. We
followed the division of the Netherlands into eight dif-
ferent regions with one central STI clinic per region, as
described in Vriend et al. [1].

Univariate logistic regression analysis was performed
to select relevant variables to be included in multi-
variate logistic regression analysis for risk factors for
LGV infection. Variables with a significance of p<o.20
were included in subsequent analyses. The effect of
the variables was investigated for LGV-positive MSM
compared with LGV-negative MSM. LGV-negative MSM
were defined as MSM with an anorectal Chlamydia
infection, but with a negative LGV test result. MSM
with a negative anorectal chlamydia test were defined
as anorectal chlamydia-negative MSM. MSM without
an anorectal chlamydia test were defined as not ano-
rectally tested MSM.

A backward stepwise approach was selected to inves-
tigate which variables were significant risk factors for
LGV infection. For multivariate analysis, the confidence
level for statistical significance was set at p<o.05. To
investigate time trends, these analyses were also per-
formed after stratification by year. All statistical analy-
ses were carried out using IBM SPSS Statistics 19.

In addition, a crude estimation was made to investigate
how many cases could potentially be missed among the
anorectal chlamydia-positive MSM for whom LGV test-
ing was not performed. This estimation was made by
extrapolating positivity rates for significant risk factors
to the population of anorectal chlamydia-positive MSM
for whom LGV testing was not performed. Differences
in diagnostics and number of LGV patients between STI
clinics were not taken into account in this estimation.

Results

Study population

In 63,228 of the 92,271 (69%) consultations of MSM
between 2006 and 2011, an anorectal Chlamydia infec-
tion was tested for, with 6,343 positive anorectal chla-
mydia diagnoses, a positivity rate of 10%. In 4,776 of
these 6,343 consultations (75%), LGV testing was per-
formed and between 2006 and 2011, 414 cases of LGV
were diagnosed (Table 1).
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TABLE 1

Characteristics of MSM with an anorectal Chlamydia infection, MSM tested for LGV, MSM diagnosed with LGV and LGV
positivity rate of MSM visiting an STT clinic in the Netherlands, 2006-2011 (n=6,343)

Anorectal MSM tested for "
CT-positive MSM LGV LEHHpRSIIE b
Number Number Number % positive

Total 6,343 4,776 414 8.7
2006 572 342 34 9.9
2007 710 464 65 14.0

Year of consultation 2008 1,061 772 98 12.7 <0.001
2009 1,082 867 82 9.5
2010 1,381 1,136 66 5.8
2011 1,537 1,195 69 5.8
<35 2,788 2,008 97 4.8

Age group® 35-39 998 806 81 10.0 <0.001
40-44 991 774 109 141
5 1,565 1,188 127 10.7
The Netherlands 4,941 3,565 303 8.5
Turkey/Morocco 69 58 2 3.4
Suriname/Antilles 250 203 26 12.8

.. Eastern Europe 148 108 5 4.6

Origin® Sub-Saharan Africa 4Ly 39 2 5.1 ‘o001
Middle and South America 197 189 17 9.0
Asia 202 177 5 2.8
Other/unknown 492 437 54 12.4
No 3,336 2,470 83 3.4

STl symptoms*© Yes 1,900 1,568 244 15.6 <0.001
Unknown/missing 1,107 738 87 11.8
No 3,918 3,022 248 8.2

Notified® Yes 1,315 1,006 76 7.6 <0.001
Unknown/missing 1,110 748 90 12.0

Sexual preference Bisexual 658 392 10 2.6 ©0.001
Homosexual 5,685 4,384 404 9.2
No/yes, ever 6,140 4,616 401 8.7

Intravenous drug use Yes, in past six months 20 18 5 27.8 0.007
Unknown 183 142 8 5.6
No 6,154 4,541 408 8.8

Commercial sex worker |Yes 148 110 4 3.6 0.164
Unknown 41 25 2 8.0

. . No 6,243 4,716 412 8.7

Client of commercial sex

worker Yes 59 34 0 0.0 0.193
Unknown 41 26 2 7.7
0-1 424 216 5 2.3

Number of sexual 2-5 1,873 1,209 47 3.9

partners in past six 6-50 1,726 1,287 108 8.4 <0.001

months¢ 251 99 70 8 11.4
Unknown/missing 2,221 1,994 246 12.3

Condom use in last :\(l:s f’;gz 1’2;; 91; zg 0.001

sexual contact® — ! - :
Unknown/missing 3,103 2718 302 11.1
No 3,900 2,827 140 11.5

History of STl infection® |Yes 1,647 1,222 191 6.8 <0.001
Unknown 796 727 83 11.4
Negative 3,466 2,510 96 3.8

Previous HIV status Positive 1,833 1,574 292 18.6 <0.001
Unknown 1,044 692 26 8.9
Gonorrhoea 1,418 1,060 107 10.1 0.061

STl co-infections® Infectious syphilis 398 292 37 12.7 0.012
HIV (new infection) 307 244 11 4.5 0.018

CT: Chlamydia trachomatis; HIV: human immunodeficiency virus; LGV: lymphogranuloma venereum; MSM: men who have sex with men; STI:
sexually transmitted infection.

2 For one person, information on age was missing.

> Combination of two questions: self-defined origin (compulsory until 2010, voluntary in 2011) in which missing values for 2011 were filled
with values for the new question: origin based on country of birth (voluntary in 2010, compulsory in 2011). Other/unknown: contained cases
from other countries (in Europe) and cases with unknown origin.

¢ Optional question in 2007, compulsory since 2008.

4 Qptional question in 2006-09, compulsory question in 2010-11.
¢ Optional question 2006—2010, compulsory question in 2011.

f Gonorrhoea, chlamydia or syphilis infection in the past two years.
¢ Only those STls are presented for which every client was tested.
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FIGURE 1

Number of diagnoses (n=598), tests performed (n=6,181), and positivity rate for lymphogranuloma venereum, the

Netherlands, January 2006-December 2012
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LGV: Lymphogranuloma venereum.

The annual number of reported LGV cases among MSM
tested for LGV started with 34 in 2006, and in 2011, 69
cases were reported by the STI clinics (Figure 1). Over
this period, the annual number of reported cases fluc-
tuated. Recent data from 2012 showed that 184 LGV
cases were diagnosed in 2012.

The main differences between LGV-negative and LGV-
positive MSM were in age and HIV status. Among ano-
rectal chlamydia-positive MSM and MSM tested for LGV,
approximately 15% were 40 to 44 years-old, whereas
26.3% (n=109) of LGV cases belonged to this age group
(p¢0.001). Furthermore, among MSM who were tested
for LGV, 33.0% (n=1,574) were HIV-positive, and among
LGV cases, 70.5% (n=292) were HIV-positive (p<0.001).
Analyses of the characteristics of LGV cases by year
showed no significant trends (data not shown).

Overall, 75.3% (n=4,776) of all cases of anorectal
chlamydia were tested for LGV (Table 1). In 2010 and
2011, these were 85.8% (n=1,136) and 82.5% (n=1,195)
respectively. Figure 2 illustrates that LGV testing rates
differed per region, ranging from 6.5% to 98.3%.

Positivity rate

Over the period from 2006 to 2011 the overall positiv-
ity rate for LGV testing was 8.7% (Table 1). Since 2006,
the annual number of LGV tests performed has steadily
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increased from 342 in 2006 to 1,195 in 2011 (Figure 1).
Until 2008, the increase in the number of tests was
reflected in an increase in the number of LGV cases
diagnosed. After 2008, the number of tests increased
while the number of cases diagnosed did not, resulting
in a decreasing positivity rate from 2007 onwards, with
6% in 2010 and 2011. In 2012, a rise in positivity rate
was seen (13.1%).

Risk factors

Risk factors for LGV infection were investigated using
MSM who tested negative for LGV as the reference
population (Table 2). The two risk factors for LGV infec-
tion with the highest odds ratios were HIV positivity
(OR=4.1, 95% Cl:3.2-5.3) and symptoms at the time
of consultation (OR=4.1, 95% Cl:3.1-5.3). Other identi-
fied risk factors for LGV were having had more than 5o
sexual partners in the past six months (OR=3.7, 95%
Cl: 1.1-12.4), no condom use during last sexual contact
(OR=2.2, 95% Cl:1.2-3.9), homosexuality (as opposed
to bisexuality; OR=2.2, 95% Cl:1.1-4.2) and increas-
ing age with a peak in the group aged 40-44 years
(OR=2.1, 95% Cl:1.5-2.8).

Underestimation of cases

By restricting the testing policy to a specific population
of MSM positive for anorectal chlamydia, cases may
be missed. Two strong risk factors identified in this
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FIGURE 2

Geographical differences in lymphogranuloma venereum testing rates among anorectal Chlamydia-positive men who have

sex with men, the Netherlands, 2010-2011 (n=6,343 )
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study were HIV positivity and clinical symptoms at the
time of consultation (OR=4.1). If the testing policy for
LGV was restricted according to either one or both of
these factors, this would result in an underestimation
of the actual number of cases. In the period from 2007
to 2011, 22.5% (n=87) of LGV cases were diagnosed
among MSM who did not exhibit clinical symptoms,
and 24.5% (n=95) of LGV cases were diagnosed among
MSM who were HIV-negative (data on clinical was
symptoms was not available before 2007). Moreover,
in this period, 9.0% (n=35) of LGV cases were diag-
nosed among attendees who were neither HIV-positive
nor exhibited clinical symptoms. Of the HIV-positive
MSM among LGV cases, 21.8% (n=52) did not exhibit
STl symptoms.

Combining data from 2010 and 2011, 2,719 cases of
anorectal chlamydia were diagnosed among MSM. For
84.1% of these cases (n=2,286), LGV testing was per-
formed. We estimated that 27 cases of LGV could have
been missed in this period. With a recorded combined
incidence over these two years of 136 cases, this would
imply an underdiagnosis of 19.9%.

Discussion

The results indicate that while the incidence of LGV
fluctuated during the period from 2006 to 2011, there
was no clear increasing or decreasing trend. However,
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the reported incidence remained consistently higher
than before the first outbreak in 2003 [5]. Data from
2012 showed a further increased number of reported
LGV cases as well as a higher rate of positive tests.
Since the proportion of MSM with an anorectal chla-
mydia infection tested for LGV remained stable over
time (around 75%), the increase seems to be a real
increase in positivity rate, rather than an increase
due to more diagnostic testing. Although it remains
unknown how the epidemic will develop in the future,
current data underline the importance of active testing
and continuous monitoring of the infection. After 2005,
the annual number of LGV tests increased sharply,
maybe due to widespread uptake and implementation
of the RIVM and NVDV guidelines by municipal health
centres. Until 2008, the number of LGV diagnoses also
showed a slight increase, suggesting that implemen-
tation of these guidelines had improved case detec-
tion. It is therefore worrisome that in several regions
LGV testing rates were low among MSM positive for
anorectal chlamydia. This not only hampers national
surveillance, but also detection and treatment of LGV
infections.

The present study showed that older age (>40 years),
clinical symptoms, sexual preference, having many
partners in the past six months (>50), not using con-
doms, and HIV positivity remained the main risk

www.eurosurveillance.org



TABLE 2

Risk factors for LGV infection among MSM tested positive for LGV compared to MSM with a non-LGV anorectal
Chlamydia infection at an STI clinic in the Netherlands, 2006-2011

LGV-positive MSM

Risk factors Total Number Univariate Multivariate
Number OR (95% ClI) p value OR (95% ClI)
Total 4,776 414
2006 342 34 1.0 1.0
2007 464 65 1.5 (1.0-2.3) 1.1 (0.7-1.7)
Year 2008 772 98 1.3 (0.9-2.0) ©.001 0.7 (0.3-1.7)
2009 867 82 1.0 (0.6-1.4) 0.6 (0.2-1.3)
2010 1,136 66 0.6 (0.4-0.9) 0.3 (0.1-0.8)
2011 1,195 69 0.6 (0.4-0.9) 0.3 (0.1-0.8)
<35 2,008 97 1.0 1.0
35-39 806 81 2.2 (1.6-3.0) 1.4 (1.0-2.0)
Age gralp 40-44 774 109 3.2 (2.4-4.3) co-001 2.1(1.5-2.8)
245 1,188 127 2.4 (1.8-3.1) 1.8 (1.4-2.4)
The Netherlands 3,565 303 1.0
Turkey/Morocco 58 2 0.4 (0.1-1.6)
Suriname/Antilles 203 26 1.6 (1.0-2.4)
I Eastern Europe 108 5 0.5 (0.2-1.3)
Origin Sub-Saharan Africa 39 2 0.6 (0.1-2.4) (0-001 NS
Middle and South America 189 17 1.1 (0.6-1.8)
Asia 177 5 0.3 (0.1-0.8)
Other/unknown 437 54 1.5 (1.1-2.1)
No 2,470 83 1.0 1.0
STl symptomsP Yes 1,568 244 5.3 (4.1-6.9) <0.001 4.1 (3.1-5.3)
Unknown/missing 738 87 3.8 (2.8-5.3) 1.7 (0.8-3.7)
No 3,022 248 1.0
Notified® Yes 1,006 76 0.9 (0.7-1.2) 0.002 NS
Unknown/missing 748 90 1.5 (1.2-2.0)
Sexual preference Bisexual 392 © .0 <0.001 1.0
Homosexual 4,384 404 3.9 (2.1-7.3) 2.2 (1.1-4.2)
No/yes,ever 4,616 401 1.0
Intravenous drug use | Yes, past six months 18 5 4.0 (1.4-11.4) 0.025 NS
Unknown 142 8 0.6 (0.3-1.3)
No 4,641 408 1.0
Commercial sex Yes 110 4 0.4 (0.1-1.1) 0.104 NS
worker
Unknown 25 2 0.9 (0.2-3.8)
No 4,716 412 1.0
Client of commercial Yes 34 o 0.0 0.044 NS
sex worker
Unknown 26 2 0.9 (0.2-3.7)
0-1 216 5 1.0 1.0
Number of sexual 2-5 1,209 47 1.7 (0.7-4.3) 1.3 (0.5-3.4)
partners in past six |6-50 1,287 108 3.9 (1.6-9.6) <0.001 2.4 (0.9-6.2)
months* %50 70 8 5.5 (1.7-17.2) 3.7 (1.1-12.4)
Unknown/missing 1,994 246 5.9 (2.4-14.6) 1.8 (0.6-4.9)
Yes 633 15 1.0 1.0
AR No 1,425 97 3.0 (1.7-5.2) <0.001 2.2 (1.2-3.9)
sexual contact? :
Unknown/missing 2,718 302 5.2 (3.0-8.7) 2.4 (1.3-4.3)
. No 2,827 191 1.0
iI:IIfSetStri\c,)r?j 5Tl Yes 1,222 140 1.8 (1.4-2.2) <0.001 NS
Unknown 727 83 1.8 (1.4-2.3)
Negative 2,510 95 1.0 1.0
Previous HIV status | Positive 1,574 292 5.8 (4.6-7.4) <0.001 4.1 (3.2-5.3)
Unknown 692 27 1.0 (0.7-1.6) 0.9 (0.6-1.5)

Cl: confidence interval; HIV: human immunodeficiency virus; LGV: lymphogranuloma venereum; MSM: men who have sex with men; NS: not

significant; OR: odds ratio; STI: sexually transmitted infection.
2 Combination of two questions: self-defined origin (compulsory until 2010, voluntary in 2011) in which missing values for 2011 were filled

with values for the new question: origin based on country of birth (voluntary in 2010, compulsory in 2011). Other/unknown: contained cases

from other countries (in Europe) and cases with unknown origin.
Optional question in 2006—07, compulsory since 2008.
¢Optional question in 2006—-09, compulsory question in 2010-11.
40ptional question in 2006-10, compulsory question in 2011 .
eGonorrhoea, chlamydia or syphilis in the past two years. Optional question 2006—07, compulsory since 2008.
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factors for LGV infection. These findings are similar
to previous studies in which the majority of LGV infec-
tions were symptomatic, contrary to infection with
other C. trachomatis serovars [13,14], and in which HIV
seropositivity was a strong risk factor for infection
[15,16]. Taken together, these observations suggest
that LGV infection is still primarily located in a specific
population.

That the two most used guidelines for LGV diagnosis
and treatment at Dutch STl clinics recommend different
testing policies for LGV, can have caused the diverg-
ing testing policies observed, which may have resulted
in an underdiagnosis. As shown in the present study,
restricting the testing policy according to, for example,
the risk factors of showing symptoms and HIV positiv-
ity results in underdiagnosis. However, health benefits
gained by increased detection will always need to be
weighed against the costs for such testing. Additional
research is needed into the consequences of a certain
degree of underdiagnosis resulting from a restricted
testing policy in the Netherlands.

In particular, it is not known whether a shorter treat-
ment regimen would be sufficient to treat asympto-
matic LGV infections. All people attending Dutch STI
clinics are routinely tested for chlamydia. Since LGV is
caused by C. trachomatis L serovars, cases are already
prescribed treatment for this infection. The standard
treatment regimen for anorectal chlamydia is one week
of doxycycline. If the standard treatment regimen for
non-LGV serovars were sufficient to treat asympto-
matic LGV infections, the focus could shift towards the
detection of symptomatic infections requiring addi-
tional treatment and the impact of the resulting under-
diagnosis on the health situation in the Netherlands
would be reduced.

STl surveillance is instrumental in monitoring the dis-
ease situation and contributes to the evaluation of
implemented control strategies. Currently, STI clinics
can prioritise their policy according to the local situ-
ation. This became evident by investigating LGV test
rates for anorectal chlamydia-positive MSM in differ-
ent regions, and was also evident in conversations
with experts in the field. Different regions applied dif-
ferent testing criteria, and a consequence may be that
national trends identified by surveillance are distorted
and opportunities to interrupt transmission were
missed. Furthermore, different guidelines provide dif-
ferent advice. Attempts to harmonise different guide-
lines are ongoing. A new version of the secondary care
guideline is currently in development and is expected
to be published at the end of 2013.

Since the start of the epidemic of LGV in 2003, the
infection has remained limited to the MSM population.
Spread of the infection to the general population, for
example through bisexual MSM to heterosexual women,
could be an important risk. There have recently been
reports describing cases of rectal and bubonic LGV in
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women [17,18]. These reports indicate that expansion
of LGV infection to other populations remains a real-
istic possibility. Therefore, it is important to remain
vigilant for LGV infections also in heterosexual men
and women with anorectal Chlamydia infections. Taken
together, our results indicate that on the one hand, LGV
mainly occurs in a specific population of MSM and it
is only rarely observed among heterosexual males and
females. On the other hand, it remains important to
prevent and treat LGV in heterosexual men and women.
Surveillance of these populations may allow to detect
an expansion of the infection at an early stage.

A limitation of the present study is that LGV is not a
notifiable disease in the Netherlands. Only data col-
lected during STI consultations at STI clinics were
available. However, reports from experts in the field
suggest that a substantial proportion of LGV cases may
be diagnosed at other sources of care such as hospi-
tals. Another limitation is that the study was based
on routinely collected surveillance data. Previous
research shows that specific high-risk behaviour is an
important risk factor for LGV infection [8]. Therefore,
additional research could be performed to investigate
in more detail which risk behaviours are risk factors for
LGV infection among MSM in the Netherlands. If spe-
cific sexual practices result in increased risk, targeted
prevention strategies could be developed.

Conclusion

Since LGV emerged as an STl among MSM in 2003, the
incidence has been fluctuating around a level consist-
ently higher than before the first outbreak. Over time,
the infection has affected the same population as the
one in which it originally emerged. Furthermore, recent
case reports describe cases of LGV among women,
and data for the first half of 2012 showed again an
increased number of reported cases of LGV. Taken
together, these observations underline the importance
of tracing and monitoring the infection by strengthen-
ing and harmonising LGV diagnostic testing among
MSM who are positive for anorectal chlamydia.

Dutch STI clinics

Avan Daal (East), AP van Leeuwen (North-Holland Flevoland),
F de Groot (North), AM Niekamp (Limburg), M Langevoort
(Utrecht), AM van Camerijk (South-Holland North), ) van de
Sande (Zeeland-Brabant), V Wieérs (South-Holland South)
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Infections with Chlamydia trachomatis (CT) can lead
to severe sequelae; however, they are not notifiable in
Germany. We tested urine samples from participants
of KiGGS (German Health Interview and Examination
Survey for Children and Adolescents) for CT infections
and linked the results to demographic and behav-
ioural data from 1,925 participants (girls aged 15-17
years and boys aged 16—17 years) to determine a rep-
resentative prevalence of CT infection in adolescents
in Germany and to assess associated risk factors.
Prevalence of CT infection was 2.2% (95% Cl: 1.4-3.5)
in girls and 0.2% (95% Cl: 0.1-0.7) in boys. CT infec-
tion in girls was associated with higher use of alco-
hol, marijuana and cigarettes, lower social status,
oral contraceptive use, pregnancy, repeated lower
abdominal pain and higher rates of doctors’ consulta-
tions within the preceding three months and consul-
tation of gynaecologists within the last 12 months. In
multiple logistic regression, we identified two predic-
tors for CT infection: marijuana consumption often or
several times within the last 12 months (F(1,164)=7.56;
p<o.o5) and general health status less than ‘very
good’ (F(1,164)=3.83; p=0.052). Given our findings,
we recommend enhancing sex education before sexual
debut and promoting safe sex practices regardless of
the contraceptive method used. Well-informed con-
sumption of alcohol should be promoted, the risky
behaviour of people intoxicated through consumption
of marijuana highlighted and doctors’ awareness of CT
screening enhanced.

Introduction

Infections with Chlamydia trachomatis (CT) are the
most frequently reported urogenital, bacterial sexually
transmitted infections (STIs) worldwide. Latest figures
(2005) from the World Health Organization (WHO) show
that there were an estimated 101.5 million new cases
per year of CT infection among adults aged 15 to 49
years [1].
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In Europe, prevalence of CT infection among unscreened
asymptomatic women ranges between 1.7% and 17%
[2], with sexually active women and men under the
age of 20 years and 25 years respectively being most
affected. CT infections are asymptomatic in up to 90%
of women and more than 50% of men [3]. Chlamydial
infections can cause infertility in men and women and
according to WHO, 10-15% of women with untreated
infections develop symptomatic pelvic inflammatory
disease or other severe sequelae such as infertility
or extrauterine pregnancies [4]. However, the effect of
screening programmes and intensified testing, CT per-
sistence and natural history of CT infections are still
under debate [5-10].

In Germany, infections with CT are not mandatorily
reportable and no prevalence data exist at the national
level. A laboratory reporting system exists only in one
federal state, Saxony, where an increase in the number
of reported infections has been observed, from 26.3
per 100,000 inhabitants in 2003 to 100.8 per 100,000
in 2009 [11].

Population-based studies have been performed in
the United Kingdom (UK) (National Survey of Sexual
Attitudes and Lifestyles, Natsal) [12], France (NatChla
study) [13] and the United States (National Health
and Nutrition Examination Survey, NHANES) [14] and
prevalence of CT infection estimated. In the French
study, which was performed among 18-29 year-olds,
the prevalence in men was 2.5% (95% Cl: 1.2-5.0)
and 3.2% (95% Cl: 2.0-5.3) in women. Infections were
associated with last sex with a casual partner in both
men and women, last sex with a new partner and living
in Paris in men, and multiple partners in the last year,
same-sex partners and low educational level in women
[13]. In the UK study, sexual behaviour was assessed in
16—44 year-olds, such as age at first sex, contraception
used at first intercourse, condom usage, pregnancy

www.eurosurveillance.org



and history of STIs. The highest prevalence of CT infec-
tion (3.0%; 95% Cl: 1.7-5.0) was found in women aged
18-24 vyears. Factors associated with higher preva-
lence in both sexes were occurrence of first intercourse
before the age of 16 years, main source of informa-
tion about sexual matters being friends and not being
sexually competent at first intercourse [12,15]. In the
United States study, CT prevalence of 3.9% (95% Cl:
2.2-6.9) was found in 14-19 year-old females and was
— together with gonorrhoea, Trichomonas or herpes
simplex virus 2 infection — associated with more life-
time sexual partners. The risk of infection was higher
soon after sexual initiation [14].

Within  KiGGS (German Health Interview and
Examination Survey for Children and Adolescents), the
general health of children and adolescents aged o-17
years was mapped nationwide between May 2003 and
May 2006. It was a population-based survey that col-
lected health status data from 17,641 participants in
167 representative sites. The participation rate was
66.6% overall. Through a brief non-responder ques-
tionnaire, it was shown that the data collected were
representative for the health status of adolescents in
Germany [16]. Detailed sampling methods have been
described previously by Kamtsiuris et al. [17].

In our study presented here, we retrospectively tested
urine samples from 1,925 KiGGS participants (girls
aged 15-17 years and boys aged 16-17 years) for CT
infection and linked the results to the participants’
demographic and behavioural data to determine a rep-
resentative prevalence of CT infection in adolescents
in Germany and to assess associated risk factors. To
our knowledge, this is the first time that representative
population-based CT-data have been linked to demo-
graphic and behavioural data in Germany. We have
previously reported the results of a random sample of
12-17 year-old KiGGS participants that was tested for
CT in pools of four [18]. However, no representative-
ness was assured due to this subsampling and we re-
tested all urine specimens in pools of four as well as in
single testing [19].

In our study, we estimated the prevalence of CT infec-
tion stratified by age and sex in Germany and iden-
tified risk factors (demographic, behavioural and
health-related) associated with CT infection, represent-
ative for German adolescents. In addition, we assessed
the usage of healthcare structures associated with CT
infection.

Methods

Data collection in KiGGS included questionnaires filled
in by parents and adolescents in parallel, an interview
and a physical examination performed by a medical
doctor. Biological specimens were taken and results
could be linked to survey data. Urine samples were
stored at —50°C and retrospectively tested for CT. To
reduce costs and given our experience with the results
from the previous random sample [18], we limited the
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age groups to be tested to 16-17 year-old boys and
15—17 year-old girls.

We used BD ProbeTec ET System (strand displacement
amplification (SDA) system), a nucleic acid amplifica-
tion test (NAAT), for pooled and single-specimen test-
ing [19]. Testing was performed between January 2009
and February 2010. For the analyses shown here, we
only used results from single-specimen testing.

We divided Germany into two geographical regions
by federal state: ‘East’ (Brandenburg, Mecklenburg-
Vorpommern, Saxony, Saxony-Anhalt, Thuringia and
Berlin) and ‘West’ (Schleswig-Holstein, Hamburg,
Bremen, Lower Saxony, North Rhine-Westphalia,
Hesse, Bavaria, Rhineland-Palatinate, Saarland and
Baden-Wiirttemberg).

The size of a residential municipality was defined as
‘rural’ if it had fewer than 5,000 inhabitants, ‘provin-
cial’ if between 5,000 and <20,000, ‘urban’ if between
20,000 and <100,000 and ‘metropolitan’ if 100,000 or
more.

For comparison of behavioural factors, self-reported
variables covering the last 12 months were grouped,
such as the consumption of alcohol (beer, wine and
hard liquor (schnapps)) into ‘two glasses per week
or more’ and ‘one glass per week or less’. Marijuana
consumption was grouped as ‘often or several times’
(defined as ‘frequent’) and ‘once or never’. Tobacco
smokers were defined as currently being smokers;
non-smokers were defined as participants who did
not report smoking at the time of the survey. Frequent
smokers were defined as participants who reported
smoking daily, several times or at least once a week.
Being frequently in smoky rooms was defined as being
in the room daily, several times a week or at least
once a week (the duration of stay in the room was not
defined); the analysis was stratified by smoker status
(smoker and non-smoker).

Variables such as socio-economic and migrant status
were defined according to standardised procedures
within KiGGS. A value for social status was calculated
according to Winkler [20,21] using data on the educa-
tion, occupation and net household income of par-
ents. The social status index could vary between 3 and
21: values of 3-8 were defined as low social status,
9-14 as medium and 15-21 as high. As the methods
used to calculate this index were based on data from
the national adult health survey from 1998, they were
adjusted for inflation and changes in educational sys-
tems using data from a telephone survey performed in
2003-04 [20].

The KiGGS participants were selected in a complex
two-step sampling technique, based on a systematic
sample of 167 study locations and local population reg-
istries. For all statistical analysis, we used sampling
weights to adjust for sampling and study design-driven
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TABLE 1

Urine specimens positive for Chlamydia trachomatis and weighted age- and sex-specific prevalence® of C. trachomatis
infection, KiGGS participants®, Germany, 2003-2006 (n=1,925)

Female Male
ﬁ}g;/eears Number positive/ Prevalence of CT infection Number positive/ Prevalence of CT infection
total number tested (95% ClI) total number tested (95% ClI)
15 6/381 1.4 (0.6-3.3) NA NA
16 6/378 1.8 (0.6-4.9) 1/408 0.2 (0.0-1.3)
17 12/377 3.3 (1.8-6.1) 2/381 0.2 (0.1-1.0)
Total 24/1,136 2.2 (1.4-3.5) 3/789 0.2 (0.1-0.7)

Cl: confidence interval; CT: Chlamydia trachomatis; KiGGS (German Health Interview and Examination Survey for Children and Adolescents);

NA: not applicable.

2 Weighted prevalence, as a percentage. As selected persons were representative for the general population, weighted proportions are
reported. In addition, actual numbers are shown here to allow assessment of the size of the study and number of participants included in

each subgroup.

b Samples tested were from 16—17 year-old boys and 15-17 year-old girls.

unequal probabilities of the participants being selected
for the study [16]. As the selected persons were repre-
sentative for the general population, apart from Table
1, we report (weighted) proportions, not actual num-
bers. .

Statistical analysis was performed using the Complex
Samples Module in SPSS Statistics Version 17.0.3 and
18.0.0 (IBM SPSS, Chicago, IL, United States). For
descriptive analyses of categorical data, frequencies
and proportions were calculated. For measures of asso-
ciation chi-square and Fisher’s exact test were applied
and odds ratios (ORs) with 95% confidence intervals
(Cls) calculated. For continuous data, means were
computed using the Complex Samples General Linear
Model for linear regression analysis and Student’s two-
sample t-test. Statistical significance for all tests was
set at the <o0.05 level.

We performed multiple logistic regressions to assess
risk factors for positive CT test results in girls aged
15—17 years. The criterion for inclusion in the multiple
logistic regression model was having been statisti-
cally significant in a preliminary simple logistic regres-
sion, and as a result of this, boys were not included.
Regression coefficients, Wald statistics and ORs with
95% Cls were assessed in two different models assess-
ing behavioural risk factors and health(care)-related
factors for the CT test results.

Data protection was assured, as no patient-identifying
data were made available to us. Approval was granted
by the Ethics Committee from University Hospital
Charité in Berlin.

Results
Study population

We tested urine samples of 1,925 KiGGS participants:
789 boys aged 16-17 years and 1,136 girls aged 15-17
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years. These numbers represent all study participants
for whom urine samples were available. Overall, urine
samples were collected for 92% of boys and 83% of
girls in the respective age groups. We did not see a
systematic bias in those who provided a urine sample,
as there was no difference in their socio-demographic
variables compared with those who did not provide
a sample. The 1,925 participants included could be
regarded as representative of the German population
based on the geographical area of residence, the size
of the residential municipality and social status (data
not shown).

Prevalence of C. trachomatis infection

Overall, the weighted prevalence of CT infection was
2.2% among the girls tested and 0.2% among the boys
(Table 1). The prevalence increased by age in the girls,
being highest (3.3%; 95% Cl: 1.8-6.1) in those aged 17
years.

Behavioural risk factors/indicators

No difference in geographical region of residence, size
of residential municipality, migrant status or educa-
tional level could be found between CT-positive and
CT-negative participants. Girls from low or medium
social status were five times more likely to be
CT-positive than girls from high social status (2.8% of
girls from low or medium social status were CT-positive
compared with 0.5% of girls from high social status

(OR: 5.4; 95% Cl: 0.9-31.4).

A large majority of participants reported that they
consumed alcohol, there was no difference between
CT-positive and CT-negative participants (100% com-
pared with 92.5%). However, in 15 and 16 year-old
girls, elevated consumption of alcohol (defined as two
or more glasses per week), and frequent marijuana
consumption (defined as often or several times) within
the last 12 months was associated with CT infection,
as shown in Table 2. Consumption of wine and hard
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TABLE 2

Risk factors for Chlamydia trachomatis infection by C. trachomatis positivity and sex, KiGGS participants?, Germany,
2003-2006 (n=1,925)

Female EICE
Risk factor Age in years Percentage CT ~ Percentage CT  Unadjusted OR  Percentage CT  Percentage CT
positived negatived (95% Cl)¢ positived negative?
15 22.0 9.9 2.6 (0.3-24.2) NA NA
Alcohol consumption
(o2 glasses/week)® 16 73.3 16.9 13.5 (2.7-66.7) 100 48.4
17 9.4 21.6 0.4 (0.0-3.0) o 57.9
15 20.6 1.9 13.1 (1.3-133.2) NA NA
Marijuana consumption 16 o B (1.2-149.0) o
(often/several times)f 43- >3 3-4 1.27149. 93
17 16.0 7.4 2.4 (0.5-12.6) o] 12.1
Tobacco smoking
Smokers NA 68.5 35.0 4.0 (1.6—10.0) 43.1 43.0
Mean number of
cigarettes smoked daily NA 133 7-8 p¢0.02 22.0 9.6
Mean age when started NA 13.6 years 1 ears =0 11.0 years 14.2 years
smoking 3.6y 3.9y p=0.53 0y 4.2y
Being frequently in smoky roomsg
All participants NA 91.6 66.2 5.6 (1.6-19.4) 65.0 73.4
Smokers only NA 90.0 81.0 2.1 (0.4-10.2) 100 84.1
Non-smokers only NA 94.2 58.4 11.7 (1.4-97.9) 38.6 64.8

Cl: confidence interval; CT: Chlamydia trachomatis; KiGGS (German Health Interview and Examination Survey for Children and Adolescents);

NA: not applicable; OR: odds ratio.

2 Sample comprised 16—-17 year-old boys and 15-17 year-old girls.

® Due to small numbers and lack of statistical significance, no OR is shown for boys.
¢ Applicable for consumption of alcohol and marijuana only. For tobacco smoking, the participants were analysed by the respective age group

(see footnote a).

4 Weighted percentage, unless otherwise specified (as in Mean number of cigarettes smoked daily and Mean age when started smoking,
where significance was calculated using Complex Samples General Linear Model for linear regression analysis). As selected persons were
representative for the general population, (weighted) proportions, not actual numbers, are reported.

¢ Consumption of two or more glasses per week in comparison with one glass per week or less.

f ‘Often/several times’ in comparison with ‘once/never’.

¢ Defined as being in the room daily, several times a week or at least once a week (the duration of stay in the room was not defined).

liquor was particularly associated with CT infection in
the 15-16 year-old girls (data not shown).

Of all the participants tested, 66.6% of those who were
CT-positive and 38.5% of those who were CT-negative
smoked tobacco (OR: 3.2; 95% Cl: 1.4-7.3). The mean
number of cigarettes smoked daily was 13.9 in those
who were CT-positive and 8.7 in those who were
CT-negative (p=0.02). A total of 89.7% of CT-positive
and 69.3% of CT-negative participants reported being
in a smoky room at least once a week (OR: 3.9; 95% Cl:
1.3-11.3).

Oral contraceptive use was associated with CT infec-
tion. Girls taking them were three times more likely
to be CT-positive than those who did not (4.1% vs
1.3%; OR: 3.2; 95%Cl: 1.1-8.7). In 15 year-old girls,
CT-positivity was 5.3% in those who took oral contra-
ceptives and 0.8% in those who did not (OR: 7.3; 95%
Cl: 1.3-42.1). In 16 year-old girls, it was 4.6% in those
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using oral contraceptives and 0.5% in those who did
not (OR: 9.4; 95% Cl: 0.9-96.7).

A total of 5% of all CT-positive girls were pregnant,
compared with 0.1% of all who were CT-negative (OR:
91.1; 95% Cl: 5.3-1,560.7). Vice versa, of all pregnant
girls, 65.8% were CT-positive compared with a preva-
lence of 2.1% in non-pregnant girls.

A multiple logistic regression analysis was performed
using CT-positive status as outcome, three health
behaviour predictors (frequent marijuana consump-
tion within the last 12 months, being frequently in
smoky rooms and use of oral contraceptives), as well
as one social class predictor. As shown in Table 3,
according to the Wald criterion, only frequent mari-
juana consumption reliably predicted CT-positivity
(Wald-F(1,164)=7.56; p<o.05). The OR indicates that
girls frequently smoking marijuana are six times more
likely to be CT-positive than those who do not frequently
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TABLE 3

Multivariate logistic regression models of Chlamydia trachomatis prevalence in 15-17 year-old girls as function of behavioural
risk factors and health(care)-related factors, KiGGS participants, Germany, 2003-2006 (model 1, n=1,041; model 2, n= 945)*

Factor B Wald-F OR (95% CI)
Model 1: Behavioural risk factors

Social class -1.63 2.88 0.20 (0.03-1.32)
Frequent marijuana consumption 1.88 7.56 6.54 (1.70-25.18)
Frequent exposure to smoky rooms 1.47 3.53 4.36 (0.93-20.53)
Oral contraceptive use 0.71 1.30 2.03 (0.59-6.94)
(Constant) -5.18 64.93 NA

Model 2: Health(care) factors

General health status ‘very good’ -2.07 3.83 0.13 (0.02-1.02)
Repeated episodes of lower abdominal pain within last 3 months 0.78 1.92 2.2 (0.72-6.70)
Gynaecologist visit within last 12 months 1.56 3.40 4.77 (0.90-25.46)
(Constant) -5.23 77.82 NA

B: regression weight; Cl: confidence interval; KiGGS (German Health Interview and Examination Survey for Children and Adolescents); NA: not

applicable; OR: odds ratio.

2 The fewer numbers are due to missing data.

smoke marijuana. Although being frequently in smoky
rooms was not significantly identified as a predictor of
CT-positivity (F(1,164)=3.53; p=0.06), its effects need
to be assessed through larger studies.

Health(care)-related factors

All CT-positive participants were less likely to rate
their general health status as ‘very good’, compared
with those who were CT-negative, 2.5% vs 21.0% (OR:
10.5; 95% Cl: 2.3-47.6). CT-positive girls additionally
reported more frequently repeated episodes of lower
abdominal pain within the last three months than
CT-negative girls did, 45.5% vs 23.5% (OR: 2.7; 95% Cl:
1.0-7.3).

Participants with CT more often consulted a doctor
within the last three months, (82.2% vs 63.2%; OR:
2.7; 95% Cl: 1.1-6.8). In girls, this difference was also
seen in those visiting a gynaecologist within the last
12 months, 81.1% in those who were CT-positive com-
pared with 46.0% in those who were CT-negative (OR:

5.0; 95% Cl: 1.4-17.9).

The multiple logistic regression analysis to predict
CT-positive status in girls showed that only general
health status ‘very good’ significantly improved the
model (F(1,164)=3.83, p=0.052). The OR and regres-
sion weight indicated that having a general health
status that was not considered ‘very good’ increased
the chance of being CT-positive. The other two predic-
tors of the logistic regression model were repeated
episodes of lower abdominal pain within the last three
months and a gynaecologist visit within the last 12
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months. According to the Wald criterion, the ladder var-
iable did not significantly predict a positive CT status.
(F(1,164)=3.40, p=0.07). However, the OR indicates an
almost five times higher chance of being CT-positive
if the girl had been to a gynaecologist within the last
12 months. Another possible predictor of the model
that was not significant (F(1,164)=1.92; p=o0.17) was
repeated episodes of lower abdominal pain, but the
OR showed a more than double increased chance of CT
infection.

Healthcare structures

Overall, adolescents visited the following medical spe-
cialists at their last consultation: general practitioner
42.4%, paediatrician 12.6%, dermatovenerologist
6.6% or gynaecologist 8.5%. The medical specialty at
the last visit by CT-positivity and sex is shown in Table

4.

Discussion

In this first, representative, population-based study of
adolescents in Germany, we found an increase in the
prevalence of CT infection with age in girls. As partici-
pants were unaware of their test results when filling
out the questionnaire, we consider that their responses
were unbiased. The estimated prevalence was particu-
larly high in those who reported oral contraceptive
use or who were pregnant. Independent predictors
of CT infection were found to be frequently smoking
marijuana and a general health status less than ‘very
good’. Social status, consumption of alcohol or mari-
juana and smoking were associated with CT- infection
rates. Repeated lower abdominal pain was associated
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TABLE 4

Medical specialty visited at last consultation by Chlamydia trachomatis-positivity and sex, KiGGS participants®, Germany,
2003-2006 (n=1,925)

Female Male®
Medical specialty visited _
at last consultation Percentage CT Percentage CT Unadjusted OR Percentage CT Percentage CT
positivec negative¢ (95% CI) positive® negative®

General practitioner 44.3 40.7 1.2 (0.5-2.8) 22.0 49.1
Gynaecologist 24.3 15.0 1.8 (0.7-4.6) 0.0 0.0
Ophthalmologist 15.7 4.5 4.0 (0.8-19.8) 0.0 3.7
Paediatrician 9.9 12.4 0.8 (0.2-2.9) 35.0 12.8
Dermatovenerologist 0.0 6.3 NA 43.1 7.1
Otherd 5.8 21.1 0.2 (0.1-1.0) 0.0 27.2

Cl: confidence interval; CT: Chlamydia trachomatis; KiGGS (German Health Interview and Examination Survey for Children and Adolescents);

NA: not applicable; OR: odds ratio.

2 Sample comprised 16-17 year-old boys and 15-17 year-old girls.

® Due to small numbers and lack of statistical significance, no OR is shown for boys.
¢ Weighted percentage. As selected persons were representative for the general population, (weighted) proportions, not actual numbers, are

reported.

4 Comprised internist, orthopaedist, otorhinolaryngologist (ear, nose and throat doctor), neurologist/psychiatrist, psychologist, surgeon,

radiologist, urologist, school physician, other doctor.

with CT infection in girls and infected girls consulted
a gynaecologist more often than CT-negative girls did.

An estimation of sexual experience in German youth
has been reported through another representative
national study, a telephone survey performed by the
Federal Centre for Health Education (BzgA) during the
same time period [22]. In this study, 2,500 randomly
chosen adolescents aged 14-17 years were asked
about their attitudes and behaviour concerning sexual-
ity and contraception. Some 23% of the 15 year-old girls
were sexually experienced, reaching 73% in 17 year-old
girls. A total of 35% and 66% of 16 and 17 year-old boys
respectively were sexually experienced. Taking these
results into account, our findings showed the highest
prevalence of CT infection (6.8%) in 15 year-old girls
who were presumably sexually experienced. Overall,
the prevalence in girls aged 15—17 years was 4.4% and
0.8% in 16—-17 year-old boys. However, participants in
both surveys were probably not identical, limiting fur-
ther analysis.

A 2.2% prevalence of CT infection in all girls aged
15—17 years in our study in Germany was lower than
the 3.9% found by Forhan et al. in females aged 14-19
years in the United States [14]. The highest prevalence
we found, in 15 year-old girls presumed to be sexually
experienced (6.8%), was comparable to the 7.1% found
in sexually experienced female NHANES participants
in the United States [14]. Most other population-based
studies were performed in sexually experienced par-
ticipants aged 18-24 years, showing among women a
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prevalence of 3.6% (95% Cl: 1.9-6.8) in France, 4.7%
(95% Cl: 2.5-8.5) in Slovenia and 3.0% (95% Cl: 1.7-
5.0) in the UK [12,13,23]. In an observational study per-
formed in 2004 among sexually experienced females
aged 14-20 years in Berlin, Germany, CT-positivity of
6.5% (95% Cl: 4.7-9.0) was found [24]. In a study per-
formed in 2008-09 in a mid-sized town in Germany,
a prevalence of 4.2% was found in 14-19 year-old
females and was associated with an early age of first
sexual contact and increasing number of lifetime sex-
ual partners [25]. The prevalence in our study might
have been underestimated due to the long storage time
between taking of specimens being taken and testing.
In addition, if the collected urine was not first-void,
there could be a reduction in sensitivity [3,26,27].

In our study, prevalence of CT infection was higher in
girls than in boys. Men in general are reported to have
CT infections at an older age than women [28, 29]. The
reason could be that (younger) females tend to have
sex with older males, as shown in previous studies
[30, 31]. Bridging by age (defined as having sexual
partners in more than one age group) was a predictor
for reduced condom use, probably due to differences
in power to make decisions on contraceptive use with
older partners [30,32]. Furthermore, ‘age-bridgers’
engaged in more risky sexual behaviour in a cohort of
CT-positive heterosexual young men aged 14-24 years
[33]. Other reasons for higher prevalence in young
girls could be cervical ectopy [34], earlier sexual debut
or more partners during this earlier period of sexual
experience [23,25].
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Poor healthcare-seeking behaviour associated with
higher infection rates, lower partner referral or inad-
equate care have been reported for people with lower
socio-economic status in many countries [35-37]: our
findings of a higher prevalence in girls with low or
medium social status are therefore not surprising. In
Germany, a quarterly fee has to be paid by persons
insured by one of the general health insurances in
order to access healthcare, posing a possible barrier
for people with a small income. Therefore the higher
prevalence in groups with low or medium social sta-
tus could be due to a lower healthcare use and subse-
quently a lower chance to be tested for CT [38-40].

Although the number of participants in our study was
small, we found an association between alcohol con-
sumption and infection, particularly in younger girls.
Excessive consumption of alcohol has been reported
in association with an increase in sexual encounters
and multiple (new) sexual partners and engagement in
(unprotected) casual sex [41, 42]. In a study performed
among female Irish students, consumption of alcohol
by the person themselves or by their partners was the
most frequent cause of unprotected sex [43]. Alcohol
consumption can lead to failure in condom usage, such
as breakage or falling off, and was positively associ-
ated with infection if male partners had drunk alcohol

[44,45].

We found that tobacco smoking was associated with
CT infection, similar to the findings of a study among
women aged 18-25 years in Costa Rica [46]. The immu-
nosuppressive effect of cigarette smoking on the cervi-
cal epithelium — due to a decrease in the concentration
of Langerhans’ cells and hence reduced ability to pre-
sent viral antigens to T lymphocytes and subsequent
persistence of local viral infection and the increased
likelihood of the development of a virally induced neo-
plastic transformation — has been shown for human
papillomavirus previously [47]. Smoke-induced per-
sistent C. pneumoniae infections have been observed
in endothelial cells [48]. Whether there is a biological
effect of smoking on CT infection is, however, unknown
and warrants further investigation. In our studied pop-
ulation, it is also possible that smoking was associ-
ated with an active nightlife, resulting in smoking and
drinking with peers and more frequently engaging in
casual sex; unfortunately, however, there was no sys-
tematic gathering of this information in the survey.
Adolescents who reported being frequently in smoky
rooms might also be from families with lower social
status and hence smoking might be a confounder.
Nevertheless, a dose-response relationship in the
number of cigarettes smoked per day supports some
effect of smoking in our study.

An association between the consumption of marijuana
and CT infection was found in African-American ado-
lescents [49]. In a representative survey performed by
BzgA in 2011, no association between taking illegal
drugs - dominated by marijuana in Germany — and
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social or educational status was found [50]; hence,
social class might have little influence on marijuana
consumption in Germany.

Oral contraceptive use and pregnancy was positively
associated with CT infection in our study, as previously
reported [34,45,51]. One explanation could be that
young girls who take the pill no longer use condoms
[24], as pregnancy prevention has been frequently
reported as a major reason for condom use in young
females. In the United States, an increase in oral con-
traceptive intake from 8% in gth-grade females to 30%
in 12th-grade females was found as was a concomitant
decrease in condom use from 56% to 49% in those sex-
ually active females [52]. We do not know if the preg-
nancies in our study were unwanted; however, in the
UK, which has the highest teenage-pregnancy rates in
Western Europe [53], CT infection rates are very high
in young girls too, with 3,027 reported infections per
100,000 population in females aged 15-19 years in
2011 in England [54]. In our study, the number of preg-
nant girls was very low, and hence the confidence
intervals were very wide.

CT-positive girls more frequently reported lower
abdominal pain than CT-negative girls. These symp-
toms may be related to CT infection as lower abdomi-
nal pain has been described in acute CT infection and
also in patients with pelvic inflammatory disease [55].
In our study however, we do not know whether par-
ticipants were aware of a possible previous untreated
CT infection or the detailed time frame of pain. Also,
lower abdominal pain can have many causes and it is
therefore difficult to establish a causal link between
lower abdominal pain and CT infection. Even if the pain
was linked to CT infection, physicians might not have
considered CT infection and might not have taken their
sexual history. Our study was performed in 2003-2006
and CT screening for young sexually active women was
only introduced in 2008 in Germany. Therefore, physi-
cians were unable to test asymptomatic persons free
of charge at that time and consequently might have
missed some CT infections.

Currently, annual CT screening for sexually active
women under the age of 25 years can be performed
using urine samples [56] and it is common practice for
this to be done at gynaecologists’ practices; however,
the extent of screening uptake is currently unknown in
Germany. From our study, we recommend extending the
screening guidelines to other specialties in Germany,
such as GPs, paediatricians and dermatovenerologists,
as in our study, the majority of adolescents attended
these doctors and as urine can easily be collected in
these practices.

There are several limitations of our study. First, no
data on sexual activity were collected; estimation of
sexual activity had to be derived from another national
representative study, thus posing a risk of uncer-
tainty. However, as both surveys were representative,
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behavioural data from the other representative sur-
vey were applied to our participants. Second, lower
abdominal pain was reported by participants and
not verified by clinical examination during the study
visit. Similarly, information on most other risk factors
analysed were self-reported and recall-bias or social
expectancy is possible. However, as participants were
unaware of their CT-infection status, this bias is likely
to be equally distributed. Third, as the number of urine
samples positive for CT was low, this led to wide con-
fidence intervals in the univariate and multivariable
analysis. Therefore, it is possible that more risk fac-
tors would have been identified if there had been a
larger sample size or higher prevalence. Nevertheless,
we believe that the results presented in this paper are
valuable, as it is very difficult to obtain such a large,
representative sample size.

Recommendations
To reduce CT prevalence, particularly in young girls, a
number of interventions need to take place in Germany.

e Sex education needs to be enhanced before sex-
ual debut and safe sex practices promoted with
all new partners, regardless of the contraceptive
method used.

e All sexually active girls and boys should be offered
a CT test when attending a medical doctor. Those
tested positive should be treated adequately,
regardless of whether or not they have symp-
toms, to reduce the prevalence in the community.
Asymptomatic men represent a reservoir for CT,
potentially leading to females becoming infected.
In a study of asymptomatic couples in Germany
in 1996 using ligase chain reaction, more infec-
tions were detected in urine specimens from males
than from females [57]: this supports the inclu-
sion of men in CT screening. It has been shown
that screening coverage needs to increase up to
26-43% to bring about substantial reductions of
CT prevalence [58].

e Social discrimination needs to be reduced by ensur-
ing uniform access to the healthcare system.

e Well-informed consumption of alcohol should be
promoted and the risky behaviour of people
intoxicated through consumption of marijuana
highlighted through targeted adolescent health
campaigns.

e Doctors should be made more aware of the need to
test for CT and continuing sexual health education
for doctors adopted. Screening should be extended
to other specialties, so that urine samples for test-
ing are taken at all consultations, not just those
of gynaecologists. A GP’s surgery can be an ideal
place for CT screening, as adolescents perceive it
as a normal place to discuss health issues [59] and
hence can particularly be used to increase testing
in boys.

e Appropriate models should be created for payment
of counselling, particularly regarding contracep-
tion and sexual behaviour.
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For the next round of this population-based survey
starting at the end of 2013, it is encouraged to test
specimens for CT shortly after sampling to reduce
possible loss in sensitivity due to long storage. In
addition, basic questions regarding sexual behaviour
should be included. Finally, repeated cross-sectional
surveys on a representative sample of German youth
will provide information on possible changes in preva-
lence and risk behaviour and hence allow revaluation
of recommendations.
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