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Introduction
The Amsterdam Cohort Studies (ACS) on HIV infection and AIDS were started shortly after
the first cases of AIDS were diagnosed in the Netherlands. Since October 1984, men who
have sex with men (MSM) have been enrolled in a prospective cohort study. A second cohort
involving people who use drugs (PWUD) was initiated in 1985. In 2015, the cohorts reached
31 years of follow up. The initial aim of the ACS was to investigate the prevalence and
incidence of HIV-1 infection and AIDS, the associated risk factors, the natural history and
pathogenesis of HIV-1 infection, and the effects of interventions. During the past 31 years,
these aims have remained primarily the same, although the emphasis of the studies has
changed. Early on, the primary focus was to elucidate the epidemiology of HIV-1 infection,
whereas later more in-depth studies were performed to investigate the pathogenesis of HIV1 infection. In the past decade, research on the epidemiology of other blood-borne and
sexually transmitted infections (STI) and their interaction with HIV has become an important
component of the ACS research programme.
From the beginning, research in the ACS has taken a multidisciplinary approach
(epidemiology, social science, virology, immunology and clinical medicine). This unique
collaboration has been very productive, significantly contributing to the knowledge and
understanding of many different aspects of HIV-1 infection. This expertise has contributed
directly to advances in prevention, diagnosis, and management of HIV infection.
Collaborating institutes and funding
Within the ACS, different institutes collaborate to bring together the data and biological
sample collections and to conduct research. These include the Public Health Service of
Amsterdam (Geneeskundige en Gezondheidsdienst Amsterdam; GGD Amsterdam)
(Department of Infectious Diseases Research and Prevention), the Academic Medical Center
(AMC) of the University of Amsterdam (Departments of Medical Microbiology, Experimental
Immunology, and Internal Medicine (Division of Infectious Diseases), HIV treatment centre,
Emma Kinderziekenhuis), Stichting HIV Monitoring (SHM), the Jan van Goyen Medical Centre
(Department of Internal Medicine) and the HIV Focus Centre (DC Klinieken) Amsterdam.
From the start, Sanquin Blood Supply Foundation has been involved in the ACS and, until
2007, research in the ACS was conducted by the Department of Clinical Viro-Immunology at
Sanquin Research. Sanquin financially supports the maintenance of the biobank of viable
peripheral blood mononuclear cells (PBMC) at the Department of Experimental Immunology
at the AMC. In addition, there are numerous collaborations between the ACS and other
research groups both within and outside the Netherlands. The ACS is financially supported

by the Centre for Infectious Disease Control of the National Institute for Public Health and
the
Environment
(Centrum
voor
Infectieziektenbestrijding-Rijksinstituut
voor
Volksgezondheid en Milieu, CIb-RIVM).
Ethics statement
The ACS has been conducted in accordance with the ethical principles set out in the
declaration of Helsinki. Participation in the ACS is voluntary and written informed consent is
obtained from each participant. The most recent version was approved by the AMC Medical
Ethics Committee in 2007 for the MSM cohort and in 2009 for the PWUD cohort.

The ACS in 2015
The cohort of men having sex with men
As of 31 December 2015, 2,713 MSM were included in the ACS. Every three to six months,
participants complete a standardised questionnaire designed to obtain information
regarding medical history, sexual and drug use behaviour, underlying psychosocial
determinants, healthcare use, depression, psychological disorders, and demographics. Blood
is collected for diagnostic tests and storage. Of the 2,713 MSM, 607 were HIV-positive at
entry into the study, and 248 seroconverted during follow up. In total, the GGD Amsterdam
was visited 56,184 times by MSM.
Until 1995, HIV-negative men of all age groups were eligible to participate if they lived in or
around Amsterdam and had had at least two male sexual partners in the previous six
months. During the period 1995–2004, only HIV-negative men aged ≤30 years with at least
one male sexual partner in the previous six months could enter the study. Since 2005,
recruitment has been open to HIV-negative MSM of all ages with at least one sexual partner
in the preceding six months. In line with the advice issued by the international scientific
advisory committee in 2013, the cohort made additional efforts to recruit young HIVnegative MSM. HIV-seroconverters within the ACS remained in the cohort until 1999, when
follow up of a selection of HIV-positive MSM was transferred to the Jan van Goyen Medical
Center. In 2003, the ‘HIV Onderzoek onder Positieven’ (HOP) protocol (HIV Research in
Positive Individuals) was initiated. Individuals with a recent HIV infection at study entry at
the GGD Amsterdam and HIV seroconverters within the cohort return for follow up at the
GGD Amsterdam or at an HIV treatment centre. All behavioural data are collected on a sixmonthly basis by questionnaires, coordinated by the GGD Amsterdam, and clinical data are
provided by SHM.
In 2015, 654 HIV-negative and 69 HIV-positive MSM were in active follow up within the ACS
(6-monthly visits to the GGD Amsterdam for STI testing, including HIV); 66 of these 69 MSM
filled in behavioural questionnaires. Apart from the HIV-positive MSM visiting the GGD
Amsterdam, 269 HIV-positive MSM were followed outside the GGD Amsterdam via the Jan
van Goyen Medical Centre or at a HIV Focus Centre in Amsterdam. Behavioural
questionnaires were filled in by 39 of them. The median age of the total group of MSM was
43.6 years (interquartile range [IQR] 36.6-51.1), 8.4% were non-Dutch, and 73.4% had
attained a high level of education. The majority of the participants (84.7%) were residents of
Amsterdam. Additional efforts to expand the HIV-negative cohort resulted in 64 newly

recruited HIV-negative participants in 2015. The median age in this group was 27.8 years
(IQR 24.3-37.5).
The cohort of drug users
As of 31 December 2015, 1,680 people who use drugs (PWUD) were included in the ACS.
Before 2014, participants visited the GGD Amsterdam every four to six months. They
completed a standardised questionnaire designed to obtain information regarding medical
history, sexual and drug use behaviour, underlying psychosocial determinants, healthcare
use, depression, psychological disorders, and demographics. In addition, HIV-positive
participants and, in the past, HIV-negative participants, underwent a medical examination.
Blood was collected for diagnostic tests and storage.
In 2014, PWUD included in the ACS were divided into two groups, in line with the advice of
the international scientific advisory committee in 2013. Group 1 consists of PWUD who visit
the GGD Amsterdam once a year to complete questionnaires with no testing and blood
sampling. In 2015, there were 130 PWUD in active follow up in this group. Group 2, the focus
group, consists of PWUD who are 1) HIV positive; 2) hepatitis C virus (HCV) seroconverters;
3) multiple-exposed, non-infected with HIV and HCV, or 4) a random control group. This
group visited the GGD Amsterdam twice a year for testing and blood sampling and to fill out
questionnaires, as in the years before. In 2015, 61 PWUD were in active follow up in this
focus group. The cohort was closed for new participants in January 2014. Therefore, no new
participants were recruited in 2015.
Of the 1,680 PWUD, 323 were HIV-positive at entry, and 99 seroconverted during follow up.
The last HIV seroconversion was seen in 2012. By 31 December 2015, 573 PWUD had died. In
total, PWUD visited the GGD Amsterdam 28,002 times. The median age of the PWUD was
53.4 years (IQR 46.9-58.2), 7.1% had attained a high level of education, 11.5% were nonDutch, and 182 (95.3%) were residents of Amsterdam.
Subgroup studies and affiliated studies
AGEhIV Cohort Study
The AGEhIV Cohort Study, a collaboration between the AMC Department of Infectious
Diseases, Department of Global Health, and Amsterdam Institute of Global Health and
Development, the GGD Amsterdam, and SHM, was started in October 2010. The aim of the
study is to assess the prevalence and incidence of a broad range of comorbidities and known
risk factors for these comorbidities in HIV-infected patients aged ≥45 years, and to
determine the extent to which comorbidities, their risk factors and their relation to quality of
life differ between HIV-infected and uninfected groups. Participants undergo a
comprehensive assessment for comorbidities and fill in a questionnaire at intake and 2 years
afterwards. In total, 598 HIV-1-infected participants and 550 HIV-uninfected individuals
completed a baseline visit between October 2010 and September 2012. HIV-1-infected
participants were included through the AMC HIV outpatient clinic and HIV-uninfected
participants from the same HIV exposure groups were included through the STI clinic of the
GGD Amsterdam (n=486) or the ACS (n=64). All participants were aged ≥45 years and were
as comparable as possible with respect to age, gender, ethnicity, and risk behaviour. By the
end of September 2015, 498 HIV-1-infected participants and 482 HIV-uninfected individuals

had completed the second follow up visit. As of 31 December 2015, 368 HIV-1-infected
participants and 226 HIV-uninfected participants had returned for their third visit. The third
visiting round will continue until September 2016 and the fourth round of visits will
commence in October 2016.
H2M Cohort Study
From 2010 to 2013, the H2M (HIV and human papillomavirus (HPV) in MSM) cohort study
was conducted in a subset of the HIV-negative and HIV-positive ACS participants who were
in active follow up and attending the STI clinic at GGD Amsterdam or the Jan van Goyen
Medical Centre. The aim of the study was to compare the prevalence, incidence, and
clearance of high-risk (hr) HPV infections between HIV-negative and HIV-infected MSM.
In 2015, a study based on the H2M cohort was initiated to identify potential predictors for
high-grade anal intra-epithelial neoplasia in the HIV-infected MSM population. This study,
the H2M2, is an Aids Fonds-supported project, and a collaboration between the GGD
Amsterdam, HIV Focus Centre, the CIb-RIVM, VUmc, and the AMC. The study includes a
subset of the HIV-positive ACS participants. Preliminary findings should be presented in
2016.
Since September 2014, collection of anal and genital swabs has been resumed in the ACS
participants. The key aim of this second new study (the H2M3 study), which builds on the
H2M study, is to study long-term incidence and clearance of anal and penile hrHPV
infections. Samples at two time points (6 months apart) have been tested in the laboratory
for HPV DNA and statistical analyses are underway. The study will investigate what
proportion of MSM have long-term persistent hrHPV infections. This study is a collaboration
between GGD Amsterdam, ACS, and Crucell.
ACS biobank
The ACS visits, together with data collection from several subgroup studies and affiliated
studies, have resulted in a large collection of stored samples. In addition, the ACS biobank
includes plasma/serum and PBMC samples collected within the context of the Primo-SHM
study (a national randomised study on the effects of early temporary antiviral therapy as
compared to no therapy among patients who presented with primary HIV-1 infection at the
AMC outpatient clinic and among ACS seroconverters). These samples are stored at the
AMC. At present, the biological samples are still being collected prospectively for Primo-SHM
participants visiting the AMC clinic until one year after they have recommenced therapy. The
ACS biobank also includes plasma and PBMC samples that were collected from 94 HIVinfected and HIV-exposed children at the Emma Kinderziekenhuis in the AMC until 2008.
These are also stored at the AMC. In 2015, no new samples from children were collected
within the ACS setting. All stored samples are available for ACS research
The HIV epidemic
HIV incidence
In 2015, 2 MSM participating in the ACS seroconverted for HIV. The observed HIV incidence
among MSM has remained relatively stable in recent years and was 0.34 per 100 person

years in 2015. The HIV incidence in PWUD has been stable since 2008, with zero to less than
one case per 100 person years. As follow up was restricted to a selection of PWUD in 2014
and inclusion of new PWUD stopped, the early observed incidence of PWUD can only be
presented until 2013. Figures 8.1 and 8.2 show the yearly observed HIV incidence rates for
MSM and PWUD from the start of the ACS through 2015 and 2013, respectively.
Transmission of therapy-resistant HIV strains
In 2015, surveillance of transmission of drug-resistant HIV-1 strains was only performed
between January and June. During this period there was one MSM seroconverter and one
MSM who was positive at study entry. None of the individuals were infected with a virus
harbouring resistance-associated mutations in the protease and reverse transcriptase genes.
In both individuals, naturally occurring sequence variation was found in the protease gene.
HIV-1 subtypes were determined by phylogenetic analysis: the seroconverter harboured a
subtype B HIV-1 strain; the seropositive MSM had a mosaic virus containing subtype A and
unknown sequences.
Combination antiretroviral therapy (cART) uptake Of all 338 HIV-positive MSM from the ACS
visiting the HIV Focus Centre, the Jan van Goyen Medical Centre or one of the other HIV
treatment centres in the Netherlands in 2015, treatment data were available for 333 men.
Of these, 328 (98%) received some form of antiretroviral therapy. Of the 330 MSM for whom
viral load results were available in 2015, 306 (93%) had a viral load of <50 copies/ml
(M2000rt assays). Of the 21 HIV-positive PWUD who visited the GGD Amsterdam in 2015
and for whom treatment data were available, 21 (100%) were receiving some combination
of antiretroviral therapy. The 24 PWUD for whom viral load results were available all had an
undetectable viral load (≤150 copies/ml [assay: M2000rt]) at their latest visit.
Risk behaviour of MSM in ACS
Information from the questionnaires completed by 654 HIV-negative MSM during cohort
visits in 2015 showed higher proportions of condomless anal intercourse (CAI) with steady
partners (39.6%) compared to casual partners (30.4%). Trends in CAI among HIV-negative
MSM who are participants in the ACS, especially those with casual partners, continue to
show a gradual increase from 1996 onwards. (Figure 8.3).
Risk behaviour of PWUD in ACS
As follow up was restricted to a selection of PWUD in 2014 and inclusion of new PWUD has
been halted, trends in risk behaviour of PWUD can only be presented until 2013. In HIVnegative PWUD, reports of both injection and borrowing needles significantly declined over
the period 1985-2013. Reports of high-risk sexual behaviour at follow-up visits decreased
before 1996, then remained relatively stable until 2005, and further decreased to
approximately 22% in 2013. Reports of STI have remained relatively stable at approximately
1% in recent years (see Figure 8.4).
STI screening among MSM in ACS
Since October 2008, all MSM in the ACS have been routinely screened for chlamydia and
gonorrhoea by polymerase chain reaction (PCR) techniques using urine samples and
pharyngeal and rectal swabs. Cases of syphilis are detected by Treponema pallidum
haemagglutination assay (TPHA). In 2015, a total of 682 MSM from the ACS were screened

for STI. The overall prevalence of any STI (i.e., chlamydia, gonorrhoea, and syphilis) was
10.2% (63/619) among HIV-negative MSM and 23.8% (15/63) among HIV-positive MSM.
ACS 2015 research highlights
Preexposure prophylaxis (PrEP) is a new biomedical approach that offers HIV-negative
individuals a regime of lower-intensity antiretroviral therapy to reduce their risk of HIV
infection. Although PrEP is not yet registered in the Netherlands, its approval and
implementation are expected in the near future. The aim of the study was to gain insight
into PrEP awareness, the intention to use PrEP, and to identify sociodemographic and
psychological determinants of a higher intention to use PrEP among MSM in the ACS. The
intentions to use PrEP were relatively low: 27% of the ACS participants had a low intention,
60% a medium intention, and 13% a high intention. High-risk MSM (i.e., men who reported
receptive condomless anal sex with casual partners, had ≥5 casual partners, or had been
diagnosed with gonorrhoea) were more likely to have a higher intention to use PrEP than
low-risk MSM. approximately one-third of the participants anticipated a decrease in their
condom use during anal sex while using PrEP. When PrEP implementation starts in the
Netherlands, PrEP costs and psychological determinants will influence acceptability and
uptake of PrEP and should therefore be addressed in targeted information campaigns. PrEP
implementation should be combined with other HIV and STI prevention strategies (185).
The envelope glycoprotein (Env) trimer mediates HIV-1 entry into cells. The trimer is flexible,
fluctuating between closed and more open conformations and sometimes encountered in
the fully open, CD4-bound form. Such conformational flexibility and transient exposure of
non-neutralizing, immunodominant epitopes could hinder the induction of broadly
neutralising antibodies. Researchers from the Laboratory of Experimental Virology (AMC)
have therefore modified soluble Env trimers to stabilize the closed, ground states. These
closed trimers may be useful components of vaccines aimed at inducing broadly neutralizing
antibodies (186).
HIV-1 exploits the cellular machinery for replication and therefore several Interactions with
cellular factors take place, some of which are yet unknown. We identified GTPase-activating
protein-(SH3 domain)-binding protein 1 (G3BP1) as a cellular factor that restricts HIV-1, by
analysing transcriptome profiles of in vitro cytokine-activated macrophages that are nonpermissive to HIV-1 replication. Silencing of G3BP1 by RNA interference resulted in increased
HIV-1 replication in primary T-cells and macrophages, but did not affect replication of other
retroviruses. G3BP1 specifically interacted with HIV-1 RNA in the cytoplasm, suggesting that
it sequesters viral transcripts, thus preventing translation or packaging. G3BP1 was highly
expressed in resting naive or memory T-cells from healthy donors and HIV-1 infected
patients, but significantly lower in interleukin 2 (IL-2)-activated T-cells. These results strongly
suggest that G3BP1 captures HIV-1 RNA transcripts and thereby restricts mRNA translation,
viral protein production and virus particle formation (187).
Steering committee
In 2015, the steering committee met four times. Seven proposals for use of data and/or
samples (serum/PBMC) were submitted to the committee: four from the AMC Medical

Microbiology department, three from the GGD Amsterdam. All requests were approved,
some after revision. Two of the approved proposals were collaborations with groups outside
the ACS. Finally, a new ACS advisory board was installed in 2015 and a first meeting with this
board took place in December 2015 and focused on future ACS data collection.
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