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Chapter 10

Valorization

Besides scientific relevance, this thesis also has implications for society and sexual health 
care test practices. Our results provided insight in Chlamydia trachomatis (CT) and Neisseria 
gonorrhoeae (NG) test practices, the CT bacterial load and geographical mapping and anal-
yses. The practical and societal implications of these results, e.g. on testing and treatment 
practices, are mainly indirect. The results of this thesis could fuel discussions for testing and 
treatment guidelines, serve as a basis for new research, and could be used to inform public 
health efforts.

Test of cure, retesting and extragenital testing 

Next to sexually transmitted infection (STI) clinics, general practitioners (GPs) are one of the 
main STI care providers. Optimizing testing strategies for GPs could have huge impact on CT 
and NG control.

Relatively high unnecessary CT and NG test of cure (TOC) rates were observed among 
patients visiting the GP. However, according to (inter)national guidelines for all care profes-
sionals, GPs are recommended against a CT or NG TOC; only in specific indicated cases, as 
described in the Dutch national guideline for GPs. 

Re-testing, i.e. testing after 3 months to 12 months to detect a possible re-infection, is 
essential to trace hidden infections. During a consultation, the GP could check when the last 
CT or NG test was performed and should advice the patient to retest after three months. 
This can also be done by a trained GP assistant on the phone prior to a consultation. This 
will lead to less unnecessary STI consultations and costs. Moreover, the combination of text 
messages, clinician education and advice have shown to increase CT and NG retesting rates 
in primary care in New Zealand. Furthermore, sending a home sampling kit for self-testing six 
months after diagnosis could increase retesting rates and detect potential hidden CT and NG 
infections. The latter is currently assessed in the “Chlamydia: Hidden Infectious Management 
in Primary care” (CHIMP) study which was informed by results from the studies in this thesis.

The Dutch national guideline for GPs (2013) will be updated, since in the last decade many 
new insights in CT and NG control have been published. For example, the Dutch GP guideline 
only recommend CT positive patients to retest within one year. However, NG positive pa-
tients, maybe even more important due to increasing antimicrobial resistance of NG, should 
also always be retested within 3 to 12 months. Many studies show high (up to 40%) reinfec-
tion rates of NG within one year. 

According to the Dutch GP guideline, the first-choice treatment for CT is azithromycin. As 
extragenital testing was rarely performed by GPs (in 0.3% of the CT test consultations), like-
ly all CT positive patients were treated with first choice treatment azithromycin. As a con-
sequence, potential undiagnosed anorectal infections were likely not adequately treated, 
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possibly leading to ongoing transmission within the population. Policymakers and GPs may 
consider doxycycline as first line treatment instead of azithromycin as (1) many studies show-
ing that concurrent urogenital and anorectal infections are highly common among women, 
(2) the effectiveness of doxycycline is high and exceeds that of azithromycin for urogenital 
and anorectal CT in women, and (3) extragenital testing was rarely performed in GP settings. 
Universal doxycycline use could lead to treatment of potential undiagnosed anorectal CT 
infections, likely reduce ongoing transmission for the benefit of public health. Still, treatment 
adherence of doxycycline could be an issue and should be investigated further in different 
populations and settings.

Also based on the results of our study in the GP setting, the currently ongoing “Chlamydia: 
Hidden Infectious Management in Primary care” (CHIMP) has been set up to increase extra-
genital CT (re)testing rates in the GP setting. Furthermore, several spin-off studies were initi-
ated, such as “FemCure” and “CHLAMOUR”, to study the burden, transmission, and cure of CT 
at different anatomical locations including anorectal CT.

Lastly, the Dutch National Journal of Medicine (“Het Nederlands Tijdschrift voor Genee-
skunde”) published an article based on our study among GP patients entitled “Follow-up of 
CT and NG can be better” (“Nacontrole bij chlamydia en gonorroe kan beter”). The journal is 
specific for Dutch medical doctors and the article in the special issue related to sexual health 
could have impact in the awareness of TOC, retesting and extragenital testing for CT and NG 
in the GP setting.

Chlamydia trachomatis bacterial load

In addition to our finding that extragenital testing is rarely performed by GPs, our findings 
concerning the CT bacterial load could fuel discussion about the need for extragenital CT 
testing and the appropriate treatment. According to STI testing guidelines, men who have 
sex with men (MSM) should always be tested anorectally, and on indication (oral sex or symp-
toms) orally. In contrast, women are only tested on extragenital anatomic locations based 
on indication (anorectal or oropharyngeal sex, and symptoms). We showed that women 
concurrently infected with urogenital and anorectal, and women who were not anorectally 
tested for CT, had a substantial higher urogenital CT bacterial load compared to women who 
were anorectally CT negative. Moreover, despite differences in testing guidelines for MSM and 
women, we observed an equal extragenital CT bacterial load of men and women. These find-
ings could indicate that anorectal CT infections in women are “real” infections regardless 
whether these result from potential autoinoculation from the urogenital site or not. There-
fore, the findings in this thesis may add evidence to the potential transition from azithromy-
cin to doxycycline as first choice treatment for CT in the future. Policymakers should consider 
all the existing literature concerning anorectal CT infections in men and women when updat-
ing STI testing and treatment guidelines. 
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Geographical mapping and analyses

In two studies of this thesis we used geographical mapping to identify high risk CT and NG 
areas. In chapter 4, local geographical areas of patients repeatedly infected with NG were 
detected. Geographical maps are attractive to read and can be very informative (although 
also sensitive to misinterpretation or visual bias). Furthermore, geographical maps can be 
used as a basis for potential outreach activities. For example, a relatively high number of 
patients, who tested NG positive and who were not retested, were living close to the STI clinic 
in Maastricht. As people with the same sociodemographic characteristics tend to cluster geo-
graphically, likely more undiagnosed NG patients are living in this area. Without geographical 
mapping such valuable information was not known. Active testing in this area could detect 
potential hidden NG cases. Another question is whether those NG patients living nearby the 
STI clinic were not retested, since patients living nearby STI clinic have easier access to the 
STI clinic than, for example, patients living outside the city. However, caution is needed when 
interpreting geographical maps including data of the tested population. The hidden popula-
tion at risk, those who never test for CT or NG, are not visualized and could also have high im-
pact on transmission. Maybe even more in non-urban areas compared to urban areas since 
access to STI clinics could be a barrier. Likely unawareness of the importance of retesting may 
also play a role. Furthermore, we included maps of the GP population who had repeat NG in-
fections and who were not retested after diagnoses. These unique geographical maps can be 
used to inform GPs in high risk NG areas. This could increase the awareness and importance 
of NG (repeat) testing among GPs, since we noticed that not all GPs test simultaneously for 
CT and NG at the same consultation.

In our second study, we geographically mapped and analyzed all CT and NG consultations 
of all STI clinics in the Netherlands. The geographical cluster analyses showed various CT and 
NG clusters throughout the country. As the Netherlands is divided in eight STI clinic regions, 
the results are communicated to every STI clinic region. 

Moreover, the study is communicated to the National Institute for Public Health and the 
Environment (in Dutch: RIVM). However, geographical analyses including a large area (such 
as a whole country) is less informative and difficult for practical use since relatively large 
geographical clusters were produced. Therefore, an additional geographical analyses per STI 
clinic region should be performed to obtain more detailed geographical clusters. For exam-
ple, the National Institute for Public Health and the Environment could perform geograph-
ical analyses per STI clinic region and could add the results to the yearly booklet “Sexually 
transmitted infections in the Netherlands”. The results per STI clinic region could be used for 
targeted testing and specific testing guidelines per STI clinic region. The geographical anal-
yses could be performed, evaluated and adjusted every year for optimizing CT and NG con-
trol. However, expert knowledge is needed to perform and interpret geographical analyses. 
Furthermore, geographical cluster analyses can only be performed with a sufficient number 
of cases to obtain reliable results, which can be a problem in smaller geographical areas with 
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low number of cases. Lastly, and very important, our geographical analyses included only 
national STI clinic data. Therefore, approximately half of the CT/NG tests and infections were 
visualized since GP data were not used. Geographical analyses including GP data would lead 
to different results and therefore different geographical clusters. However, a geographical 
cluster analyses using GP data could still be very useful to inform local CT and NG control 
where ideally public health services and GPs work together.

Valorization


