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USA

Frequency Sites

Centers for Disease Control and Prevention 
(CDC)

At least annually (every 3-6 months if at 
increased risk)

urethra, rectum, pharynx regardless of 
condom use

European Centre for Disease Prevention 
and Control (ECDC)

No recommendation rectum, penis, urethra, pharynx

British HIV association At least annually (more frequently if at 
increased risk)

Not mentioned

Sexually Transmissible Infections in Gay 
Men Action Group (STIGMA)

At least annually (every 3-6 months if at 
increased risk)

rectum, penis, urethra, pharynx

WHO Conditional recommendation, low quality of 
evidence

rectum, urethra

US Preventive Service Task Force The USPSTF concludes that the current 
evidence is insufficient to assess the balance 
of benefits and harms of screening for 
chlamydia and gonorrhea in men.

rectum,  urethra, pharynx

Public Health–Seattle & King County MSM 
Screening Guidelines

At least annually (every 3 months if at 
increased risk)

rectum,  urethra, pharynx

Australian MSM Screening Guidelines At least annually (up to 3 monthly if at 
increased risk)

rectum,  urethra, pharynx

Belgian PrEP Guidelines 3 monthly rectum,  urethra, pharynx

Public Health Agency of Canada At least annually all potential sites of infection

The USPSTF concludes that the 

current evidence is insufficient to 

assess the balance of benefits and 

harms of screening for chlamydia and 

gonorrhea in men.

Current NG/CT screening guidelines for MSM



Key criterion: benefits must outweigh risks & costs

Wilson Principles and practice of screening for disease; 1968



Cost vs. benefits of screening MSM for N. gonorrhoea

Benefits

prevalence

resistance

HIV transmission

morbidity

Costs/Risks

Cost of PCRs

resistance

Certificate of health effect

Prevent natural immunity

Unemo BMC ID 2015; Steward Brown BMJ 1997; 
Future Microbiol. 2014;9(2):189-201



• Inclusion:

– Randomized clinical trial or a 
cohort study

– Screening for CT and/or NG

– Data from at least 2 time 
points within a period of 12 
months

– MSM study population

Do screening programmes for chlamydia and gonorrhea in MSM reduce 

the prevalence of these infections? 

A systematic review of observational studies

A Tsoumanis, N Hens, C Kenyon
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Incr. prevalence Decr. prevalence

C. trachomatis 2 0

N. gonorrhoeae 2 2



• Separable temporal exponential 
random graph models to model the 
sexual relationships network 

• Behavioural parameters from Belgians 
in European MSM Internet Survey 
(n=3982)

• Simulate transmission of NG on this 
dynamic network

• Implemented in R package ‘EpiModel’

Do screening programmes for gonorrhea MSM
reduce the prevalence of gonorrhoea? 
A modeling study

J Buyze, N Hens, W Vanden Berghe, C Kenyon



Screening has a small impact on prevalence

11x incr. 
in 

antibiotics

15

10

5P
re

va
le

n
ce

 (
%

)

15

10

5P
re

va
le

n
ce

 (
%

)

15

10

5P
re

va
le

n
ce

 (
%

)

15

10

5P
re

va
le

n
ce

 (
%

)



3% 63%

Heterosexuals (Sexpert) MSM (EMIS)

* In past 12 months; EMIS; Leridon et al 1998

52%9%
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A dense network underpins high STI prevalences



A dense network underpins high STI prevalences

Image: M Laga

Baseline STI prevalence BePrEPared Study



Effect of azithromycin on resistome

Erm’s elevated x 4 years 
Adamsson JAC 1999; Jakobsson Plos1 2010

After 1 year incr:
Staph, strep, enterococci & bacteroides

Jakobsson 2007 Scand J ID

Jakobsson 2010 PlosOne; Surbhi Lancet 2007

Erm(B) abundance over time (0,1,4 years)



Net effect of screening in a densely connected 
network?

GIT

Pharynx



Cefixime Resis
oral Neisseria spp. 

Cefixime Sens
N. gonorrhoea

Cefixime Resis
N. gonorrhoea

Unemo Clin Micro Rev 2014

Gonococcus is a DNA sponge



Net effect of screening in a densely connected network?

12 monthly screen

6 monthly screen

3 monthly screen

Bayn Science 2016

Dense network ->  STI prev
Using ABs to prev -> resistance

Pharmacoecological theory of resistance devt in sex networks



Resistance to tetracycline/ciprofloxacin/cefixime in gonorrhoea
occur first in MSM (USA and UK)

	

Lewis STI 2013; Emerg Infect Dis 18: 1290-1297 

USA - Ciprofloxacin UK - Cefixime



Conclusion – net benefit of NG screening?

Benefits

prevalence

resistance

HIV transmission

morbidity

Costs/Risks

Cost of screening

Resistance

Certificate of health effect

Prevent natural immunity
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Study teams

Jozefien Buyze

Achilleas Tsoumanis

Niel Hens

Wim Vanden Berghe





‘certificate of health effect’

eg people who screen negative for cancer may feel safe continuing 
smoking

Screening programmes may also imply that good health can be maintained 
by regular visits to the doctor for check ups and that individual behaviour
is less important.

19

Risks 1

Steward Brown BMJ 1997
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• All studies between 2001 and 2016, almost all in high 
income countries

• Six were cohort studies, one a screening evaluation 
study, one RCT of a behavioral intervention and four 
PrEP studies

• All studies reported screening data for CT and NG, 
either separately for the two infections and the 
different screening sites or combinations of them

• Three focused only on HIV-positive MSM, 5 only on 
HIV-negative ones and 4 included MSM regardless of 
HIV-status.  

22

Results – Study characteristics



• Four performed screening at least annually, 4 offered 
screening every 6 months and 3 studies screened 
quarterly. Only one screened at two time points, 2 
months apart. 

• In almost all studies (11 out of 12), screening included 
urethral testing, whereas 10 studies screened for 
pharyngeal infections and 9 for rectal infections. Only 
8 studies screened at all three sites. 

23

Results – Study characteristics



• Significant change in prevalence only in 3 out of 14 
possible analyses. 

• All of them debated by the respective authors or 
possibly explained by small number of cases. 

Discussion

24



• Our review provides little evidence that screening for 
NG and CT in MSM has an effect on the prevalence of 
these organisms. 

• No evidence was found to supports a dose-response 
effect. Frequent screening does not seem to reduce 
prevalence more effectively than annual screening.

Discussion

25



• No control group available → Real effect of screening ?

• Limited generalizability (studies from high-income 
countries)

• Variant population (e.g. open cohort studies)

• Unavailable denominator data (stat. tests not possible).

• Focus only on effect of screening on prevalence. No 
consideration of confounding characteristics in each 
study (e.g. condom use, contact tracing and partner 
therapy). 

Limitations

26



• Paradox that NG control may result in the generation 
of antibiotic resistance in core groups. 

• Antibiotic stewardship, a key component of which is 
restricting the use of antibiotics to cases where 
benefits clearly outweigh risks. 

• Possible benefits in preventing the acquisition and 
lowering the transmission of HIV by treating 
asymptomatic NG and CT?

Other considerations

27



WHO criteria for introducing screening programmes 
include:

•scientific evidence of screening effectiveness

•overall benefits of screening should outweigh the 
harms

Our study was not able to provide evidence showing 
that screening for CT and NG consistently lowers the 
prevalence of these infections in MSM. 

Need for update/validation of current guidelines?

28



• Conducting cluster randomized controlled trials in high 
and low risk MSM groups. 

• Including  CT, NG and HIV testing in later phases of 
multi-country studies, e.g. EMIS

Suggestions for evidence generation

29



What happens if one doesn’t screen?
Natural history of pharyngeal gonorrhoea

1 week fu:

60 pts had culture repeated without 
treatment

30

17 • 12 week fu:

17 pts had culture repeated  
without treatment

No patient 
became 
symptomatic



Slide: Irith De Baeselier

Be PrEP ared Study: Prevalence of STIs at 
baseline visit



Small increases in concurrency lead to massive increases in the connected component

Carnegie NB, Morris M (2012) Size Matters: Concurrency and the Epidemic Potential of HIV in Small Networks. PLoS ONE 7(8): e43048. 
doi:10.1371/journal.pone.0043048
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0043048

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0043048


Sexual Partner Concurrency

33

Concurrency in last year in Belgium:

MSM 52.3% 
Heterosexuals 9.2%

Leridon et al 1998



A sexual ecosystem at high risk for resistance

1. Dense network
2. High NG prevalence & frequent ABs 
3. Incr. shuttling between GIT/Mouth/Urethra

MSM

Hetero
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Bayn Science 2016



NG Prevention paradox

36

NG control only possible if core 
groups targeted

When antimicrobial resistance exists, a 
focus on the core group causes rebound in 
incidence, with maximal dissemination of 
antibiotic resistance.

R0 > 1



NG =  DNA sponge

Obergfell MicroSpectr 2014Future Microbiol. 2012 Dec; 7(12): 1401–1422.

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=23231489


Resistance in hospitals vs. core groups

Hospital resistance
large no. patients in close 
proximity

Immunosuppression

HCWs as vectors

Frequent and prolonged ABs

Sexual core groups

Reduce AB use

IC programmes

Hand washing

Isolation

Surveillance

Sterilization of equipment

38

• Screen (and increase AB use)

• IC programmes

– Throat washing

– Condoms

– Isolation

– Surveillance

• Dense sex networks

• Immunosuppression?

• Sex as vector

• ABs?

R0 > 1

Response Response
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Risks 2: Is gonorrhoea becoming untreatable?
Future Microbiol. 2014;9(2):189-201

ANTIBIOTIC RESISTANCE THREATS in the United States, 2013 CDC



With Gono resistance is inevitable…

Clin Microbiol Rev. 2014 Jul; 27(3): 587–613.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4135894/
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Resistance within 3 years…

N Low Plos Med 2014



Half-hearted screening is particularly dangerous
How are we doing in Belgium?

42

Brussels Amsterdam

Inspection 7% 58%

Anal swab 3.5% 72%

Chance of screening for bacterial STIS acc. 
EMIS:
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Opatowski 2011 COID



Lewis STI 2015
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Accordingly, an enhanced

Unemo BMC ID 2015; Steward Brown BMJ 1997; 
Future Microbiol. 2014;9(2):189-201
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Net effect of screening in a 
densely connected network?



Screening aims to reduce Duration of infectivity

49

R0 = C x B x D



What happens if one doesn’t screen?
Natural history of pharyngeal gonorrhoea

1 week fu:

60 pts had culture repeated without 
treatment

50

17 • 12 week fu:

17 pts had culture repeated  
without treatment

No patient 
became 
symptomatic
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No effect of screening/Rx 6 monthly on pharyngeal 
gonorrhoea prevalence

Morris Clin Infect Dis. 2006 Nov 15;43(10):1284-9. 

Prevalence and Incidence of Pharyngeal Gonorrhea in a Longitudinal Sample of 
Men Who Have Sex with Men: The EXPLORE Study



1. High prevalence of gonorrhoea in MSM

2. NG is fast evolving to being untreatable & frequently antibiotic 
resistance has started in MSM

3. CDC and other guidelines recommend 3-12 monthly screening 
of MSM 

Proper screening would  be screening pharynx, rectum and urethra separately by 
PCR (€80 per screen – PCR cost only)

4. Would screening reduce the prevalence of NG?
Observational data suggests not

5. Modelling may help illustrate efficacy of various strategies

6. HR MSM networks densely connected

52

In a nutshell

Are there other non-biomedical options ? 





The guidelines recommend at least annual

screening of all men who report one or more male

sexual partners in the preceding year.6  Screening

should include HIV, syphilis, hepatitis A and B

serology (with vaccination where appropriate),

pharyngeal gonococcal culture, first-catch urine

chlamydia nucleic acid amplification test (NAAT),

rectal gonococcal culture or NAAT and rectal

chlamydia NAAT. Rectal swabs are recommended

for all men having unprotected anal intercourse,

and also for those having any anal intercourse,

protected or unprotected, with casual partners.



EMIS









Routine laboratory screening for common STDs is indicated for all sexually active MSM. The following 
screening tests should be performed at least annually for sexually active MSM:

HIV serology, if HIV negative or not tested within the previous year;

syphilis serology, with a confirmatory testing to establish whether persons with reactive serologies
have incident untreated syphilis, have partially treated syphilis, or are manifesting a slow serologic 
response to appropriate prior therapy;

a test for urethral infection with N. gonorrhoeae and C. trachomatis in men who have had insertive
intercourse† during the preceding year; testing of the urine using nucleic acid amplification testing 
(NAAT) is the preferred approach;

a test for rectal infection§ with N. gonorrhoeae and C. trachomatis in men who have had receptive anal 
intercourse†during the preceding year (NAAT of a rectal swab is the preferred approach); and

a test for pharyngeal infection§ with N. gonorrhoeae in men who have had receptive oral intercourse†
during the preceding year (NAAT is the preferred approach). Testing for C. trachomatis pharyngeal 
infection is not recommended.

More frequent STD screening (i.e., at 3–6-month intervals) is indicated for MSM who have multiple or 
anonymous partners. In addition, MSM who have sex in conjunction with illicit drug use (particularly 
methamphetamine use) or whose sex partners participate in these activities should be screened more 
frequently

http://www.cdc.gov/std/treatment/2010/specialpops.htm#cross
http://www.cdc.gov/std/treatment/2010/specialpops.htm#sss
http://www.cdc.gov/std/treatment/2010/specialpops.htm#cross
http://www.cdc.gov/std/treatment/2010/specialpops.htm#sss
http://www.cdc.gov/std/treatment/2010/specialpops.htm#cross




revealed a prevalence of asymptomatic
STIs of approximately 1 in 7 with over 20 incident cases per
100 person–years of follow-up. Over 60% of the infections
were identified from extragenital mucosal sites such as pharynx
and rectum that are often not tested in clinical practice

In fact, Morris and
colleagues12 found that NG was almost 10 times more frequently
present in pharyngeal and rectal sites than the urethral
site. The relative scarcity of asymptomatic urethral STIs
in MSM was also recently shown in a study from the greater
Boston area reporting a prevalence rate of asymptomatic urethral
STIs of less than 1% among MSM.13

A recent study of HIV-uninfected MSM
from San Francisco tested for pharyngeal NG at 6 month intervals
revealed an incidence of NG at the pharyngeal site of
11.2 to 11.7 cases per 100 person–years follow-up.12Subsequent
screening for rectal and urethral NG in the same cohort
showed an incidence of 3.5 cases and 1.5 cases per 100
person–years, respectively.





Limiting screening
to only those MSM who reported being sexually 
active in
the preceding 6 months would have missed up to 
24% of
asymptomatic STIs, compared to screening all 
subjects, as
was done in this study.

However, compared to testing every 6 months, annual screening
would have delayed diagnosing an STI in up to 46% of
cases





Unpooled missed 4 infections

Pooled missed 22 infections
(20 of these used method A)
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De Vries Eurosurveillance 2009
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Slide: Irith De Baeselier

Be PrEP ared Study: Prevalence of STIs at 
baseline visit



Future Microbiol. 2012 Dec; 7(12): 1401–1422.

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=23231489
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Boily 1997



Ro = is the number of cases one case generates on average over 
the course of its infectious period, in an otherwise uninfected 

population

0.5 x 0.5 x 4 = 1



Know your sexual 
ecology

1. NG acquires PBP2

3. NG acquires MTR

2.



Methods 

STERGMs* to model network

Basic model available in R-EpiModel

Extensions:

Network of main and casual partners

Three sites of infection

Six posible acts/transmission routes

Symptomatic/asymptomatic infection

Outcome

Effect of different screening programmes on 
prevalence of gonorrhoea

*Separable temporal exponential-family random graph models



European MSM Internet Survey: 174 209 MSM from 36 European 
countries completed online behavioural survey (in 2010)

? biased to higher risk MSM

3843 from Belgium 

Single 49.9%

In steady relationship with one man 46.9%

In steady relationship with more than one man 3.2%

76

Behavioral data
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Town STI 2017



2014, and an estimated 31% of all

gonorrhea cases in 2013 occurred in the

2% of the US population who are MSM

79



80

AMR gonorrhea remains a threat and requires

Action. Part of that action needs to be more

screening. Case finding and treatment are

mainstays of public health gonorrhea control.

The United States instituted widespread

gonorrhea screening in women

in the 1970s, and that effort was temporally

associated with a decline in gonorrhea

rates

However, the risk of HIV associated

with rectal infections appears to be 

independent

of sexual behavior [14, 16–18],

suggesting that these sexually transmitted

infections (STIs) facilitate HIV transmission,

a hypothesis that is supported by

biological plausibility [19, 20]. Last, infection

with gonorrhea in the pharynx is

thought to contribute to the evolution

of antimicrobial resistance.

CID Barbee 2016
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AZM resistance >5% all regions

Jac 2016



What happens if one doesn’t screen?
Natural history of pharyngeal gonorrhoea

1 week fu:

60 pts had culture repeated 
without treatment

82

17 • 12 week fu:

17 pts had culture 
repeated  without 
treatment

No patient 
became 
symptomati
c
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No effect of screening/Rx 6 monthly on 
pharyngeal gonorrhoea prevalence

Morris Clin Infect Dis. 2006 Nov 15;43(10):1284-9. 

Prevalence and Incidence of Pharyngeal Gonorrhea in a 
Longitudinal Sample of Men Who Have Sex with Men: The 
EXPLORE Study
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Net effect of 
screening in a 
densely 
connected 
network?

1. Incr. AB 
exposure

2. Adverse 
resistome

3. Poor 
microbiome





MG MH & UU

CLINICAL MICROBIOLOGY REVIEWS, July 2011, p. 498–514



Aanvragen Chlamydia trachomatis 2015

Totaal : 3957 PCR CT aanvragen : 302 CT positief ( 241 A-K,  61 L) , 2 
inhibitie, 1 niet bevestigd, 48 geen staal ontvangen

ProDeo: 164 PCR CT aanvragen, waarvan 125 van Beprepared studie 
en 39 externe aanvragen: 38 CT positief (19 A-K, 19 L) (7 van BePrep: 6 
A-K, 1L), 121 negatief 

BePrep: 187 PCR CT aanvragen: 9 CT positief ( 8 A-K, 1 L) 

Dus in totaal 3731 CT analysen (zonder Prodeo en BePrep): 262 CT 
positief ( 220 A-K, 42 L)



Een totaal van 1298 CT (34,8%) analysen werden aangevraagd door 
helpcenter waarvan 75 CT positief (allen A-K), 2355 CT (63,1%) 
analysen werden aangevraagd door ITG artsen, waarvan 145 CT 
positief (124 A-K, 21 L)

Buiten het aantal dat opgenomen is in de pro deo; zijn er 78 
aanvragen van artsen buiten ITG en helpcenter waarvan 42 CT positief 
(21 A-K, 21 L) 





STD 2012


