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Summary

Chapter 1 provides a brief overview on the epidemiology of HIV, HCV and STI worldwide, 
describes aspects of prevention and epidemiology and presents the outline of the 

studies described in this thesis. 

Chapter 2: HIV progression 
The studies described in Chapters 2 and 3 use data from CASCADE Collaboration in 
EuroCoord, one of the largest cohorts worldwide among HIV seroconverters.
 In Chapter 2.1 we examined long-term non-progression (LTNP) of HIV infection among 
4979 HIV seroconverters. Non-progression was defined as being HIV-positive without AIDS, 
antiretroviral therapy-naive and with CD4 cell counts ≥500 cells/mm³. The median time to 
progression was about 2 years and at 5, 10 and 15 years the estimated progression-free 
survival of 18%, 4%, and 1% respectively. At 10 years of HIV seroconversion, 283 individuals 
were exhibiting LTNP, of whom most lost this status subsequently. In the multivariable 
analyses, loss of LTNP status was significantly associated with lower CD4 counts at 10 years 
following seroconversion, but not with higher HIV RNA at 10 years of HIV seroconversion, age, 
mode of infection, sex, or calendar year of seroconversion. We concluded that progression-
free survival is a rare but real phenomenon. Studies on the few unique individuals with 
durable control might help in the development of prophylactic and therapeutic vaccines. 

Chapter 3: HIV and HCV co-infection 
In Chapter 3.1 we described the hepatitis C (HCV) epidemic among 3014 HIV-positive men 
who have sex with men (MSM). We estimated the HCV incidence from 1990 to 2007. To 
capture the data structure of HCV infection we used three estimation methods. Our study 
showed that, regardless of the estimation method applied, HCV incidence had already 
increased among HIV infected MSM in the period before 2000 but from 2002 onwards 
it increased substantially. We concluded that raising awareness is necessary to minimize 
further spread of HCV among HIV-infected MSM. Incidence estimates obtained from cohort 
studies may help identify changes in the spread of important infections earlier.  
 In Chapter 3.2 we determined the effect of HCV co-infection on cause-specific 
mortality among 9164 HIV seroconverters before and after 1997, when combination 
antiretroviral therapy (cART) became widely available. We showed that in the cART era, HIV 
and/or AIDS-related mortality was higher among co-infected individuals than those with 
only HIV infection in each risk group (i.e. injection-drug users, MSM, heterosexual adults 
and hemophiliac patients). Furthermore, compared to individuals infected with only HIV, 
co-infected individuals had higher risk of death from hepatitis or liver disease. Among 
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individuals infected with only HIV or with co-infection, the mortality from HIV infection 
and/or AIDS-related causes and hepatitis or liver disease decreased significantly after 1997, 
compared to the pre-cART era. Our data underscore the importance of early diagnosis of 
HCV infection in HIV-infected individuals and the need for routine screening of HCV among 
high risk groups, including those not (yet) infected with HIV. Furthermore, our findings 
highlight the importance of interventions to increase the uptake of HCV treatment in co-
infected individuals.

Chapter 4: Chlamydia infections in Suriname and the Netherlands
In Chapters 4 and 5 data is used that is collected Suriname at an STI clinic and family planning 
clinic and/or in the Netherlands at the outpatient STI clinic of Amsterdam. For Chapter 5.2 
also data from the STI clinic of South Limburg is used. Suriname is a society composed of 
many ethnic groups, such as Creoles, Maroons, Hindustani, Javanese, Chinese, Caucasians, 
and indigenous Amerindians. 
 In Chapter 4.1 we estimated determinants for urogenital Chlamydia trachomatis 
(Ct) infections and identified ethnic sexual mixing patterns among ethnic groups in 
Paramaribo, Suriname. We included 1508 heterosexual adults at two outpatient clinics. 
Overall chlamydia prevalence was 15%. Younger participants and participants of Creole 
and Javanese ethnicity were more frequently infected with urogenital chlamydia. Sexual 
mixing with other ethnic groups did differ significantly per ethnicity but this mixing was not 
independently significantly associated with chlamydia. We typed the Ct-positive samples 
and identified three large Ct clusters. Although the proportion from various ethnic groups 
differed significantly between the clusters, all five major ethnic groups were represented in 
all three clusters. We recommend to target prevention activities to the whole community at 
risk, with a focus on the younger age groups. Furthermore, adequate testing facilities and 
subsequent treatment are needed to reduce the disease burden of chlamydia in Suriname.
 In Chapter 4.2 we studied the role of Surinamese migrants in the transmission of 
Chlamydia trachomatis (Ct) between Suriname and The Netherlands. We typed 426 Ct-
positive samples through multilocus sequence typing (MLST). The MLST strain distribution 
of Surinamese migrants differed significantly from both the native Surinamese and Dutch 
populations, but was not an intermediate state between these two populations. Based 
on data from the questionnaires, sexual mixing occurred frequently between Surinamese 
migrants in Amsterdam and the native populations of Suriname and the Netherlands. Yet, 
the MLST cluster distribution did not differ significantly between participants who mixed 
and those who did not. We concluded that migrants did not seem to form an effective bridge 
population for Ct transmission between the native populations. Our data do not seem to 
justify the need for joint campaigns to reduce the transmission of Ct strains between both 
countries. However we recommend intensified preventive campaigns to decrease the Ct 
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burden both in Suriname and in the Netherlands.
 In Chapter 4.3 we revealed distinct transmission networks of Chlamydia trachomatis 
(Ct) in MSM and heterosexual adults in Amsterdam, The Netherlands. Using ompA genovar 
typing, heterosexuals were mainly affected with genovars E, F, and D, while MSM had 
predominantly genovars D, G, and J infections. When MLST was applied, differences in 
Ct strain distribution proved to be much more apparent. We identified eight clusters of 
which 4 consisted of samples from MSM (90%–100%). The other 4 clusters consisted 
mainly of samples from heterosexuals (87%–100%). Genetic diversity was much lower in 
the MSM clusters than in heterosexual clusters. Ct transmission patterns among MSM and 
heterosexuals were largely distinct. We hypothesize that these differences are due to sexual 
host behavior, but bacterial factors may play a role as well.

Chapter 5: STI diagnostic test evaluations
In Chapter 5.1 we evaluated a point-of-care test for detection of urogenital chlamydia in 
912 women in two clinics in Suriname. Our study showed that the Chlamydia Rapid Test 
(CRT) compared to NAAT had a sensitivity and specificity of 41% and 96%, respectively. The 
positive predictive value and negative predictive value were 59% and 93% respectively. 
Quantitative Ct bacterial load was 73 times higher in NAAT-positive/CRT-positive samples 
compared to NAAT-positive/CRT-negative samples. Sensitivity of CRT in samples with low 
Ct load was much lower than in samples with high Ct load which indicates that the CRT 
fails especially in the low load chlamydia infections. Human cell load did not differ between 
true-positive and false-negative CRT results, thus thoroughness of sampling seems of no 
influence. Improved POC are needed as meaningful diagnostic to reduce the disease burden 
of chlamydia.
 In Chapter 5.2 we examined the performance and acceptability of self-collected 
rectal swabs for diagnosis of Chlamydia trachomatis (Ct) and Neisseria gonorrhoeae (Ng) in 
1458 MSM and 936 women in two STI clinics in the Netherlands. The prevalence of rectal 
Ct was 11% among MSM and 9% among women. Rectal Ng prevalence was 7% and 2% 
respectively. Self-collected rectal swab (SRS) performance for Ct and Ng diagnosis was good 
in both groups and was comparable for both study regions. Almost all individuals would visit 
the STI clinic again if SRS was standard practice. We concluded that SRS is a feasible, valid, 
and acceptable alternative for MSM and women attending STI clinics. We recommend that 
rectal screening should be an essential part of an STI consultation as anal STI are frequently 
present among both MSM and women. Also SRS should be considered for other settings as 
well.
 The diagnosis of syphilis can be complicated when it is based on diverse clinical 
manifestations, dark-field microscopy, and serology. Therefore, in Chapter 5.3 we assessed 
the clinical value of a Treponema pallidum real-time PCR in an STI clinic setting for diagnosis 
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of syphilis among 716 patients with suspected primary syphilis and 133 patients with 
suspected secondary syphilis. We simulated a general practitioner setting without the 
availability of point-of-care diagnostics. Good agreement was found between the T. pallidum 
real-time PCR and standard diagnostics for primary syphilis, both in the STI clinic and general 
practitioner setting. Yet, the low sensitivity of the T. Pallidum real-time PCR for the detection 
of secondary syphilis was disappointing. We concluded that the T. pallidum real-time PCR is a 
fast, efficient, and reliable test for the diagnosis of primary syphilis in an STI outpatient clinic 
and a general practitioner setting, but it has no added diagnostic value for the diagnosis of 
secondary syphilis.

In Chapter 6, an overview is given of what the findings of the studies included in this 
thesis add to the already existing knowledge and what recommendations arise from the 
research. This is followed by a discussion based on recent literature and future directions 
for prevention and research. 


