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Abstract

Background: Sexual transmitted infections (STls) have increased in Germany and other countries in Europe since the
mid-nineties. To obtain a better picture of diagnostic methods used in STl testing institutions in Germany, we
performed a nationwide survey amongst STl specialists in order to evaluate the quality of STl reports and provide
recommendations to harmonize and possibly improve STl diagnostics in Germany.

Methods: We asked sentinel physicians and randomly chosen gynaecologists, urologists and dermato-venerologists,
about the diagnostic methods used in 2005 to diagnose HIV, chlamydia (CT), gonorrhoea (GO) and syphilis (SY) in a
national cross-sectional survey in order to recognize potential problems and provide recommendations.

Results: A total of 739/2287 (32%) physicians participated. Of all participants, 80% offered tests for HIV, 84% for CT, 83%
for GO and 83% for SY. Of all participants who performed HIV testing, 90% requested an antibody test, 3% a rapid test

serology.

and 1% a nucleic acid amplification test (NAAT). For CT testing, NAAT was used in 33% and rapid tests in 34% of
participants. GO resistance testing was performed by 31% of the participants. SY testing was performed in 98% by

Conclusions: Diagnostic methods for STl vary highly among the participants. Diagnostic guidelines should be
reviewed and harmonised to ensure consistent use of the optimal STl diagnostic methods.

Background

Most sexual transmitted infections (STIs) have increased
in Germany and other countries in Europe in the mid-
nineties [1-3], rising fears of subsequent increased HIV
transmission. However, in the last couple of years not all
STIs showed a similar epidemiology: While the number
of new HIV and syphilis infections still rose in the last
years [4-6], the number of newly diagnosed gonorrhoea
infections declined in Europe [3]. Early detection and
treatment are very important methods to control the
transmission of STIs [7]. Since 2001, syphilis and HIV are
the only notifiable STIs in Germany. Further data for STIs
are collected through a sentinel surveillance system put
in place in 2002 [8]. Thus, data for STIs such as HIV,
syphilis, chlamydia, gonorrhoea and trichomoniasis is
being collected from approximately 250 selected institu-
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tions nationwide. However, sentinel sites seemed to
employ a variety of laboratory methods.

To obtain a better picture of diagnostic methods used
in STI testing institutions in Germany, we performed a
nationwide survey amongst the sentinel participants and
other practicing STI specialists. This information will be
used to evaluate the quality of STI reports and provide
recommendations to harmonize and possibly improve
STI diagnostics in Germany.

Methods

We performed a national cross-sectional study. The study
population included all sentinel sites (local health offices,
hospital based STI clinics and private practitioners) par-
ticipating in the STI sentinel surveillance plus randomly
chosen private practitioners specialising in gynaecology,
urology, or dermato-venerology. Lists of practitioners
available from the state chambers of physicians were used
for the random selection. We calculated the required
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sample size with StatCalc, Epilnfo6, with focus on the
diagnosis on chlamydia. Assuming that 30% of the partic-
ipants would employ NAAT for chlamydia testing this led
to a calculated sample size requiring 620 participants. We
expected a response of approximately one third of the
contacted practitioners.

We developed a self-administered standardized ques-
tionnaire, with mainly closed questions, which was pre-
tested before use. The questionnaire covered the different
laboratory methods used for the detection of HIV, syphi-
lis, chlamydia, gonorrhoea and trichimoniasis. We also
asked information on the kind of samples taken (vaginal
swab, urine, blood) and if asymptomatic patients were
also tested for chlamydia, gonorrhoea or syphilis. In addi-
tion, the participants needed to provide the number and
demographic characteristics of patients they see, as well
as specify their type of catchment area (small or middle-
sized cities, metropolitan etc).

In the first months of 2006 we asked sentinel sites and
private practitioners to complete the questionnaire on
laboratory methods used in the year 2005. This included
both tests being performed in their own lab or sent away
to external labs.

The laboratory methods and testing strategies for the
following STIs were included in the questionnaire (see
additional file 1), multiple answers were possible:

« HIV: Antibody test, rapid-test

» Chlamydia: Rapid test, DNA probe, nucleic acid
amplification test (NAAT), antibody test; testing of
asymptomatic patients

» Gonorrhoea: Microscopy, NAAT, DNA probe, cul-
ture; resistance patterns, testing of asymptomatic
patients

« Trichimoniasis: Microscopy, culture

« Syphilis: Direct testing, dark field microscopy, serol-
ogy; testing of asymptomatic patients

No further details on the specific tests were collected.

The completed questionnaires were entered into an MS
Access database and analysed with Epilnfo 3.2.2. The
results were stratified by medical speciality
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Results

Of 2287 contacted institutions and practitioners, 739
(32%) returned a questionnaire. Within the sentinel sur-
veillance institutions, the response rate was 56%, while
30% of the randomly selected private practitioners
responded.

A comparison between the sentinel and non-sentinel
institutions participating did not show any major differ-
ences regarding the used diagnostic methods. Therefore,
results are presented here not stratified by sentinel sys-
tem participation.

In total, 219 dermato-venerologists, 355 gynaecolo-
gists, 85 urologists and 48 public health offices replied, 32
participants did not specify their specialisation. Fifty-two
percent of the participants were situated in a metropoli-
tan catchment area, 38% working in small or middle-
sized cities. Participants replied from all federal states of
Germany.

Chlamydia testing was offered by 621 participants
(84%), followed by testing for syphilis (83%) and gonor-
rhoea (83%). Tests for HIV and trichimoniasis were
offered by 592 (80%) participants and 575 (77%) respec-
tively.

The proportions of participants testing for the different
STIs, stratified by medical speciality, can be seen in Table
1.

HIV

Of all participants who reported testing for HIV, 89%
used antibody tests, 3% a rapid test and 1% NAAT. The
remaining participants did not disclose the detection
methods used. There were no differences between differ-
ent medical specialisations.

Chlamydia

The proportions of the different detection methods for
chlamydia, stratified by medical speciality, are shown in
Table 2.

Cervical swabs were the most frequently used samples
for testing chlamydia (this varied depending on the
method, median 77%). While gynaecologists relied
almost exclusively on cervical samples (95%), urethral

Table 1: Proportions of participants testing for the different STls in Germany in 2005, by medical speciality.

Dermato-Venerology Urology Gynaecology Public health offices

n=219 n=85 n=335 n=48

% % % %

HIV 76 65 85 94
Chlamydia 72 84 95 67
Gonorrhoea 94 87 77 75
Trichonomas 63 79 95 44
Syphilis 90 68 82 92
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Table 2: Proportions of the different detection methods for chlamydia used in Germany in 2005, by medical speciality.

All Dermato- Urology Gynaecology Public health

Venerology offices

n=621* n=159 n=71 n=337 n=32

% % % % %

Rapid test 34 44 17 48 6
DNA probe 25 22 34 26 16
NAAT (e.g. PCR) 33 34 38 29 56
Antigen test 26 26 25 28 13
Serology 26 38 31 19 16
Others 1 1 3 1 3

*Difference in overall sum due to lacking information of speciality of 22 participants testing on Chlamydia

swabs were preferred by dermato-venerologists and urol-
ogists (89% resp. 81%).

Gonorrhoea

For the detection of gonorrhoea, microscopy (64%) and
culture (60%) were the most frequently used diagnostic
tools.

Dermato-venerologists used microscopy 91% of the
time, culture 56%. Gynaecologists performed cultures on
65% of samples and microscopy on 41%.

Samples for gonorrhoea examination were mainly ure-
thral swabs (76%) followed by cervical swabs. Gynaecolo-
gists preferred cervical swabs (93%). Dermato-
venerologists also performed regularly anal swabs (49%).

Testing for antimicrobial resistance was requested by
30% of the participants. Urologists most frequently
requested resistance testing (47%), followed by gynaecol-
ogists (33%).

Trichimoniasis

Trichimoniasis were examined in 94% of the participants
by microscopy and in 22% with culture. There were no
differences between the specialisations.

Syphilis

Serology was used by 98% of the responding participants
to look for syphilis. Serology was also used for confirma-
tory tests, to determine whether treatment is needed and
for follow up. However, when asked for the different types
of serological tests, participants' responses varied a lot.
Eighteen point three percent of participants used dark
field microscopy to identify syphilis, among dermato-
venerologists this technique was frequent (42%). There
were no further differences between the medical speciali-
sations.

Asymptomatic patients
Asymptomatic patients were tested for Chlamydia and
syphilis by 65% and 65% of the participants, respectively.

Antenatal screening was the main reason for these tests.
Also, 33% of the participants reported testing of asymp-
tomatic patients for gonorrhoea, giving "infection in the
patient’s partner” or "sexual risk behaviour" (unprotected
sex or frequent changing of sex partners) as the main rea-
sons for testing (Table 3).

Discussion

The results show that STI diagnostic methods varied a lot
among the participants all over Germany. In addition,
STI detection methods varied substantially between the
different medical specialists. Antimicrobial resistance
testing and testing of asymptomatic patients also differed
considerably between participants. This could be seen
also for sample materials; however a lot of this variation is
self-evident, as the different specialists take mainly sam-
ples relevant for their work field (e.g. gynaecologists -
vaginal swabs, urologists - urethral swabs).

The overall response rate was with 32% as expected.
However the low percentage might have influenced the
results, as it is possible that practitioners who responded
to the survey are generally more aware of STIs and there-
fore more likely to offer comprehensive STI testing and
adhere to testing guidelines. In reality, it is possible that
fewer practitioners might offer STT testing and the test
methods used may be even more diverse than shown by
this survey. As participants did not perform all the testing
themselves, but also used external laboratories, details on
the reported used methods might be imprecise. However,
we believe that the specialists mainly could give a good
picture of the used methods.

HIV

Nearly all participants used the same recommended test
scheme for HIV [9], an Elisa screening test with sensitiv-
ity higher than 99%, followed by a Western blot as a con-
firmatory test with high specificity [10]:. But rapid tests
become more relevant as it reflects on the strong wish of
patients to have the results ready on the same day [10].
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Table 3: Reasons for testing asymptomatic patients for chlamydia, gonorrhoea and syphilis, Germany 2005.

Chlamydia (n =387) Gonorrhoea (n =188) Syphilis
(n=376)

n % n % n %
Partner 68 18 71 38 47 13
infection
Antenatal care 205 53 18 10 170 45
Unspecific 10 2 7 4 - -
fluor
Skin diseases - - - - 38 10
Risk behaviour 31 8 44 23 63 17
Others 73 19 48 25 58 15

Chlamydia

The best diagnostic method for chlamydia is NAAT [11]
because of the high sensitivity (90-95%) and specificity
(up to 100%), even though the appearance of a new vari-
ant of Chlamydia trachomatis challenged the NAAT test
methods[12]. Our survey showed that only public health
offices widely used NAAT.

Most participants followed the current recommenda-
tions [11] regarding sampling for chlamydia testing and
took cervical or urethral swabs. Studies [13,14] showed
that the first morning urine from men or self-collected
vaginal swabs from women also provide good test results.
In addition, these collection methods are less invasive,
require less equipment and are well accepted by patients.
However, the participants seldom requested these sam-
ples of the patients. Clinical practitioners need to be
more widely informed on the advantages of using them.

The DNA probe test requires less complex transport,
and is cheaper than NAAT, but is also less sensitive (60-
80%) and specific (99.5%) [11,14]. In settings with few
resources or those unable to access transport facilities,
the DNA probe could be preferred.

Rapid tests for chlamydia, which show results within a
very short time and require little technical effort, were
used frequently. However, some studies show a consider-
ably lower sensitivity and specificity compared to tradi-
tional detecting methods [11,15]. So the use of rapid tests
cannot currently be recommended for routine diagnosis
of chlamydia [15], but may be of use in environments
with a population at high risk for the disease and where
immediate treatment is preferable because of unlikely fol-
low-up [10].

Serological testing for specific antibodies is not recom-
mended for detection of acute uro-genital chlamydia
infections, as many infections do not lead to a serological
response [16]. However, it might be a useful tool to diag-
nose chlamydia-associated secondary complications in
the absence of chlamydia symptoms, such as tubar steril-
ity, reactive arthritis or Reiter-syndrome.

Since 2008, chlamydia screening has been introduced
in Germany for a certain age group: all women under 25
years of age are offered a chlamydia test when visiting a
gynaecologist [17]. Pooled urine samples are tested using
NAAT. Though the use of pooled samples in the context
of screening is perhaps controversial, this programme
allows for the detection and treatment of asymptomatic
infections in a higher proportion of young women than
previously.

But women over the age of 25 years also need access to
reliable methods for diagnosing chlamydia infections, as
up to 80% of infections in these women are asymptomatic
[18] and can lead to severe complications if untreated.
Therefore, chlamydia testing using NAAT should be cov-
ered by all health insurances, regardless of the age of the
patient.

Gonorrhoea

Microscopy and culture are still the recommended
method for the detection of gonorrhoea [19-21], even
though NAAT is more sensitive [14,20], and could be
used to detect different agents in the same reaction in
urine specimens [22]. But N. gonorrhoeae species contin-
ues to present a considerable challenge for molecular
diagnostics [21] and does not allow resistance testing. As
antimicrobial resistance has increased recently [23,24],
resistance testing on gonorrhoea isolates is recom-
mended [21]. The number of participants performing
antimicrobial resistance testing in our study was clearly
inadequate, which raises concerns as infections with anti-
biotic-resistant strains will remain undetected, allowing
spread of infections caused by antimicrobial-resistant
gonorrhoea.

Trichimoniasis

The most common and recommended method for detec-
tion of trichimoniasis is microscopy [25]. This is reflected
in our results. Microscopy shows immediate but slightly
unreliable results with sensitivity varying between 36 and
80% [14]. Culture before microscopy can increase the



Gilsdorf et al. BMC Infectious Diseases 2010, 10:98
http://www.biomedcentral.com/1471-2334/10/98

sensitivity [19]. Until NAAT for Trichimonas vaginalis is
commercially availably, a stepwise approach using an
additional rapid test for microscopy-negative women
should be considered for adolescent women regardless of
clinical factors [25].

Syphilis

A vast majority of the participants used serological tests
for the different levels of syphilis diagnosis. However, test
methods were not used consistently. The availability of
various diagnostic methods using different serological
markers led to high variety in testing. NAAT methods
became more relevant in recent years and can be used for
diagnostic of primary syphilis in STI outpatient clinics
and by general practitioners, but have no value for the
diagnostic of secondary syphilis [26]. Clearer guidelines
indicating the tests which should be used for different
purposes are necessary to harmonize the diagnostics of
syphilis in Germany.

Asymptomatic patients

A high percentage of participants also offered syphilis
and chlamydia testing for asymptomatic patients. Most of
these tests were performed during mandatory antenatal
screening. The guidelines regarding medical care during
pregnancy [27], formulated by the German Federal Joint
Committee require a pooled urine test for chlamydia and
a serology test for syphilis during the first visits to a
gynaecologist during pregnancy. Outside of antenatal
care asymptomatic tests should be offered especially to
persons reporting frequent changing of sexual partners
or unprotected sexual contact.

Monitoring diagnostic trends

Monitoring trends in the use of diagnostic methods
enhances STI control efforts by improving the interpreta-
tion of STI trends, creating valuable partnerships with
laboratories, facilitating the evaluation of screening pro-
grams and investigating outbreaks [28]. With the contin-
uous development and improvement of diagnostic
methods it is obvious that there have been changes since
this survey was performed. But even though the pre-
sented results give a picture of the used methods in 2005,
it is a relevant step for a better understanding of the
changes that STI diagnostics are undergoing and its rele-
vance for the interpretation of STI surveillance data.

Conclusions

Our results showed dramatically inconsistent use of STI
diagnostic methods across Germany. These methods
should be harmonised to ensure comparable, high quality
STI testing. Physicians require evidence-based informa-
tion on the strengths and weaknesses of different diag-
nostic methods which will allow them to make an
informed choice of the most appropriate tests, to cor-
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rectly evaluate the results and therefore optimise treat-
ment.

To achieve this, education on current standard diagnos-
tic tools should be part of continuous professional educa-
tion. Additionally, the physicians should be provided with
harmonized, regularly updated guidelines from STI asso-
ciations to ensure reliable, coordinated and high quality
diagnosis and treatment of sexual transmitted diseases in
Germany.

Additional material

Additional file 1 STl diagnostics questionnaire. This additional file con-
tains the questionnaire (in German) that was sent to the participants of the
survey to collect the information on the different methods used for STI
diagnostics in Germany in 2005.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions

AG und VB designed the study and the protocol. They were responsible for
implementation of the survey. AH was strongly involved in data collection and
analysis. AG produced the first draft of the paper, which was revised by VB. OH
contributed to the protocol and survey, and revised the final paper. All authors
have read and approved the final manuscript.

Acknowledgements

We want to thank all participants to the study, who took the time to respond to
our questionnaire. We further want to thank Dr. Naomi Boxall for her help in
editing the article.

Author Details

'Field Epidemiology Training Program (FETP), Berlin, Germany and
2Department for Infectious Disease Epidemiology, Robert Koch-Institute,
Berlin, Germany

Received: 4 December 2009 Accepted: 19 April 2010
Published: 19 April 2010

References

1. Marcus U, Bremer V, Hamouda O, Kramer MH, Freiwald M, Jessen H,
Rausch M, Reinhardt B, Rothaar A, Schmidt W, et al: Understanding
recent increases in the incidence of sexually transmitted infections in
men having sex with men: changes in risk behavior from risk
avoidance to risk reduction. Sex Transm Dis 2006, 33(1):11-17.

2. Nicoll A, Hamers FF: Are trends in HIV, gonorrhoea, and syphilis
worsening in western Europe? BMJ 2002, 324(7349):1324-1327.

3. Trends in sexually transmitted infections and HIV in the European
Region, 1980-2005, WHO Technical briefing document [http://
www.smittskyddsinstitutet.se/upload/EPl-aktuellt-ny/2007,
etb01b%5B1%5D.pdf

4. Hamouda O, Marcus U, Voss L, Kollan C: [Epidemiology of HIV infections
in Germanyl. Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz 2007, 50(4):399-411.

5. Marcus U, Voss L, Kollan C, Hamouda O: HIV incidence increasing in MSM
in Germany: factors influencing infection dynamics. Euro Surveill 2006,
11(9):157-160.

6.  ESSTI: Sexually Transmitted Infections in Europe. In ESSTI Surveillance
Annual Report Edited by: Agency HP. Health Protection Agency; 2007:85.

7. Low N, Broutet N, Adu-Sarkodie Y, Barton P, Hossain M, Hawkes S: Global
control of sexually transmitted infections. Lancet 2006,
368(9551):2001-2016.

8. BremerV, Marcus U, Hofmann A, Hamouda O: Building a sentinel
surveillance system for sexually transmitted infections in Germany,
2003. Sex Transm Infect 2005, 81(2):173-179.



http://www.biomedcentral.com/content/supplementary/1471-2334-10-98-S1.PDF
http://www.biomedcentral.com/1471-2334/10/98
http://creativecommons.org/licenses/by/2.0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16385216
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12039830
http://www.smittskyddsinstitutet.se/upload/EPI-aktuellt-ny/2007/etb01b%5B1%5D.pdf
http://www.smittskyddsinstitutet.se/upload/EPI-aktuellt-ny/2007/etb01b%5B1%5D.pdf
http://www.smittskyddsinstitutet.se/upload/EPI-aktuellt-ny/2007/etb01b%5B1%5D.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17443295
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17075160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17141708
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15800099

Gilsdorf et al. BMC Infectious Diseases 2010, 10:98
http://www.biomedcentral.com/1471-2334/10/98

9. Thorvaldsen J: European guideline for testing for HIV infection. IntJSTD
AIDS 2001, 12(Suppl 3):7-13.

10. Greer L, Wendel GD Jr: Rapid diagnostic methods in sexually
transmitted infections. Infect Dis Clin North Am 2008, 22(4):601-617.

11. Schutt S, Essig A: Diagnosis of chlamydial infections. Diagnostik von
chlamydien-infektionen 2004, 28(2):144-153.

12. Herrmann B: Update on the new variant of Chlamydia trachomatis:
prevalence and diagnostics. Euro Surveill 2008, 13(26):.

13.  Schachter J, Chernesky MA, Willis DE, Fine PM, Martin DH, Fuller D, Jordan
JA, Janda W, Hook EW: Vaginal swabs are the specimens of choice when
screening for Chlamydia trachomatis and Neisseria gonorrhoeae:
results from a multicenter evaluation of the APTIMA assays for both
infections. Sex Transm Dis 2005, 32(12):725-728.

14. Spigarelli MG, Biro FM: Sexually transmitted disease testing: evaluation
of diagnostic tests and methods. Adolesc Med Clin 2004, 15(2):287-299.

15. RaniR, Corbitt G, Killough R, Curless E: Is there any role for rapid tests for
Chlamydia trachomatis? /ntJSTD AIDS 2002, 13(1):22-24.

16. Johnson RE, Newhall WJ, Papp JR, Knapp JS, Black CM, Gift TL, Steece R,
Markowitz LE, Devine OJ, Walsh CM, et al.: Screening tests to detect
Chlamydia trachomatis and Neisseria gonorrhoeae infections--2002.
MMWR Recomm Rep 2002, 51(RR-15):1-38.

17. Richtlinien des Bundesausschusses der Arzte und Krankenkassen zur
Empfangnisregelung und zum Schwangerschaftsabruch.
Bundesanzeiger 2007:8326.

18. Tosun |, Cihanyurdu M, Kaklikkaya N, Topbas M, Aydin F, Erturk M:
Asymptomatic Chlamydia trachomatis infection and predictive criteria
among low-risk women in a primary care setting. Jpn JInfect Dis 2008,
61(3):216-218.

19. Schneede P, Tenke P, Hofstetter AG: Sexually transmitted diseases
(STDs)--a synoptic overview for urologists. Eur Urol 2003, 44(1):1-7.

20. Wheeler HL, Skinner CJ, Khunda A, Aitken C, Perpanthan D, Staite E:
Molecular testing (strand displacement assay) for identification of
urethral gonorrhoea in men: can it replace culture as the gold
standard? IntJSTD AIDS 2005, 16(6):430-432.

21. Whiley DM, Tapsall JW, Sloots TP: Nucleic acid amplification testing for
Neisseria gonorrhoeae: an ongoing challenge. J Mol Diagn 2006,
8(1):3-15.

22. Ho MK, Lo JY, Lo AC, Cheng FK, Chan FK: Evaluation of replacing the
existing diagnostic strategy for Neisseria gonorrhoeae and Chlamydia
trachomatis infections with sole molecular testing of urine specimens
in a sexually transmitted infection clinic setting. Sex Transm Infect 2009,
85(5):322-325.

23. Enders M, Turnwald-Maschler A, Regnath T: Antimicrobial resistance of
Neisseria gonorrhoeae isolates from the Stuttgart and Heidelberg
areas of southern Germany. EurJ Clin Microbiol Infect Dis 2006,
25(5):318-322.

24. Herida M, Desenclos JC, Martin IM, Goulet V, Laurent E, Sednaoui P:
Increase of Neisseria gonorrhoeae ciprofloxacin resistance in France in
2001-2003. Sex Transm Dis 2006, 33(1):6-7.

25. Pattullo L, Griffeth S, Ding L, Mortensen J, Reed J, Kahn J, Huppert J:
Stepwise diagnosis of Trichomonas vaginalis infection in adolescent
women. J Clin Microbiol 2009, 47(1):59-63.

26. Heymans R, Helm JJ Van Der, De Vries HJC, Fennema HSA, Coutinho RA,
Bruisten SM: Clinical value of Treponema pallidum real-time PCR for
diagnosis of syphilis. Journal of Clinical Microbiology 2010, 48(2):497-502.

27. Richtlinien des Bundesausschusses der Arzte und Krankenkassen tiber
die &rztliche Betreuung wéhrend der Schwangerschaft und der
Entbindung ("Mutterschafts-Richtlinien"). Bundesanzeiger 2007:8326.

28. Ahrens K, Bradbury KJ, Bauer HM, Samuel MC, Gould G, Donatoni G,
Higgins C, Kerndt P, Bolan G: Trends in the use of sexually transmitted
disease diagnostic technologies in California, 1996-2003. Sex Transm
Dis 2007, 34(7):513-518.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http//www.biomedcentral.com/1471-2334/10/98/prepub

doi: 10.1186/1471-2334-10-98

Cite this article as: Gilsdorf et al, Highly variable use of diagnostic methods
for sexually transmitted infections-results of a nationwide survey, Germany
2005 BMC Infectious Diseases 2010, 10:98

Page 6 of 6

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

* Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at () -
www.biomedcentral.com/submit BioMed Central



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11589791
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18954754
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18761917
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16314767
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15449846
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11802925
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12418541
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18503174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12814668
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15969778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16436629
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19406739
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16733613
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16385214
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18987174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20007388
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17277611
http://www.biomedcentral.com/1471-2334/10/98/prepub


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


