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Background: Before 2019, availability of affordable HIV preexposure
prophylaxis (PrEP) was limited in the Netherlands. Consequently, some men
who have sexwithmen and transgender persons obtained PrEP informally, that
is, without a prescription.
Methods: Between September 2017 and August 2018, we enrolled informal
PrEP users in a cohort study (Informal PrEP [InPrEP]) at the Amsterdam
Sexually Transmitted Infections (STI) Clinic. We compared PrEP use,
PrEP eligibility and intention, chemsex, and STI positivity between 3
groups: (1) informal PrEP users enrolled in InPrEP, (2) nonenrolled informal
PrEP users, and (3) non-PrEP users. Also, we assessed intention and associ-
ated characteristics among non-PrEP users who were eligible for PrEP.
Results: During the study period, we enrolled 118 informal PrEP users in
InPrEP whowere compared with 224 nonenrolled informal PrEP users and
4975 non-PrEP users. Preexposure prophylaxis eligibility rates were
83.1%, 93.4%, and 63.0%; chemsex were reported by 39.1%, 48.1%, and
11.7%; and STI positivity was reported by 28.0%, 42.5%, and 20.3%, re-
spectively. Among PrEP-eligible non-PrEP users, PrEP intention was
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86 Sexually
16.6% and associated with increasing age, non-Dutch origin, higher educa-
tional level, receptive condomless anal sex, increasing number of sex part-
ners, chemsex, and sex with men only.
Conclusions:Most informal PrEP users are eligible to use PrEP and have
a clear sexual health care need. Especially in settings with limited PrEP ac-
cess, providing the necessary care for informal PrEP users is important. The
intention to use PrEP is low among PrEP-eligible STI clinic visitors. Fur-
ther research should investigate modes to increase PrEP intention among
PrEP-eligible persons.

I n the Netherlands, 65.8% of the newly diagnosed HIV infec-
tions in 2018 occurred among men who have sex with men

(MSM), indicating a focused epidemic.1 The Netherlands have
achieved the Joint United Nations Programme on HIV/AIDS 90-
90-90 goals, which targets to identify at least 90% of persons living
with HIV, treat at least 90% of those diagnosed, and achieve viral
suppression in >90% of treated cases.1,2 However, increased efforts
are needed to halt HIV spread. Increased uptake of preexposure pro-
phylaxis (PrEP) may steer the HIVepidemic closer toward zero.

However, despite evidence of efficacy, cost-effectiveness,
and safety of PrEP, national implementation of PrEP has been
piecemeal in many countries for various reasons,3 including costs
and the question of who should pay for PrEP.4–6 In settings of limited
or rationed access to formal PrEP, the use of informally accessed
generic PrEP (i.e., without a prescription) has emerged7–9 and
may continue in countries (e.g., Austria and Macedonia) with in-
adequate PrEP availability up to this date.10 Moreover, in several
countries where same-gender relationships are a criminal offense
or heavily stigmatized,11 informal PrEP use may be the only avail-
able option to access PrEP. Recent evidence suggests that informal
PrEP use is associated with suboptimal STI and HIV testing be-
fore and during PrEP use, which may lead to resistant HIV infec-
tions and ongoing transmission.12

Not much is known about informal PrEP in the Netherlands
and about eligibility to use PrEP among informal PrEP users in gen-
eral. In addition, data on other identifiers of sexual health care needs,
such as chemsex (the use of γ-hydroxybutyric acid, mephedrone, or
crystalized methamphetamine in the direct context of sex),13 are also
limited among informal PrEP users but are required to direct public
health interventions and to organize health care.3,7,9 In the
Netherlands, a national PrEP program was not yet in place until
August 2019. Therefore, we started a health care program at the
Amsterdam Sexually Transmitted Infections (STI) Clinic for informal
PrEP users. In addition, informal PrEP users were invited to enroll in
the Informal PrEP (InPrEP) study, a prospective cohort that was
nested in the health care program and aimed to study their character-
istics and sexual health care needs.
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Informal HIV PrEP use among MSM in Amsterdam
The primary aims of the current study were the following:
(1) to describe sociodemographics, sexual behavior, chemsex,
and STI prevalence of informal PrEP users enrolling in a prospective
cohort study; (2) to compare these with informal PrEP users not en-
rolling in the prospective cohort study and with non-PrEP users;
and (3) to assess PrEP eligibility (according to Dutch guidelines) of
informal PrEP users and non-PrEP users. The secondary aims were
(1) to assess intention to use PrEP among PrEP-eligible non-PrEP
users and identify characteristics associated with a high intention to
use PrEP, and (2) to assess associations with informal PrEP use.
METHODS

Study Population
HIV-negative MSM and transgender persons (TGPs) who

attended the Amsterdam STI Clinic between September 27, 2017,
and August 2, 2018, and were at least 18 years of age were invited
to participate in InPrEP, if they reported informal PrEP use in the
past 3 months, without further exclusion criteria for participation.

Informal PrEP usewas defined as the acquisition and use of
formulations of tenofovir/emtricitabine in the 3 months before the
clinic visit without a prescription of a health careworker within the
Dutch health care system, or through PrEP clinical trials or dem-
onstration studies. InPrEP is a prospective cohort study that aims
to provide PrEP care and study characteristics, PrEP use and ad-
herence, sexual behavior, chemsex, and STI among informal PrEP
users. Informal PrEP participants were enrolled on the same day as
their routine clinic visit in which they reported PrEP, or within 4
weeks after the first visit, if logistical constraints of the STI clinic
prevented enrollment on the same day.

In this cross-sectional analysis, we compared the (1) base-
line characteristics of informal PrEP users enrolled in InPrEP with
(2) the characteristics of informal PrEP users who declined partici-
pation in InPrEP (i.e., nonenrolled informal PrEP users) and (3) the
characteristics of individuals who had not used PrEP in the past 3
months (i.e., non-PrEP users; Fig. 1). In addition, we ascertained
the intention to use PrEP and its determinants among non-PrEP
users who are eligible to use PrEP according to the Dutch PrEP
guidelines (see details hereinafter).14 Finally, we assessed the asso-
ciations with informal PrEP use among all aforementioned groups.
Figure 1. Flow chart and reasons for inclusion and exclusion of InPrEP par
who visited the Amsterdam STI clinic between 27 September 2017 and
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For nonenrolled informal PrEP users and non-PrEP users
withmultiple visits in the study period, the first visit with complete
data was used. We excluded formal PrEP users and those who ob-
tained PrEP through other studies from the analysis.

The InPrEP study was reviewed by the ethics board of the
Amsterdam UMC, location Academic Medical Center, and waived
the necessity of a full review (letter no.: W17_015 #17.052). Never-
theless, written informed consent was obtained from participants.

HIV/STI Testing
All HIV-negative MSM and TGP Amsterdam STI Clinic

clients were offered routine STI testing at their visit for Chlamydia
trachomatis, Neisseria gonorrhoeae (Aptima Combo 2, Hologic
Gen-Probe Inc., San Diego, CA) on urine and rectal and pharyn-
geal samples, and for syphilis, HIV, and hepatitis B virus on ve-
nous blood samples. In addition, InPrEP participants were tested
for hepatitis C virus infection (enzyme-linked immunosorbent as-
say: anti–hepatitis C virus) and serum creatinine at 3-monthly
study visits in accordance with the Dutch PrEP guidelines.14

Participants of the InPrEP study who returned within 4 weeks
for enrollment after their initial visit were retested for chlamydia,
gonorrhea, syphilis, and HIV if STI-related symptoms occurred.

Data Collection
Data on sociodemographics, PrEP use and intention, access

route of PrEP, sexual behavior, chemsex, self-reported symptoms
attributed to STI, and sex partner notification for STI were col-
lected during the STI Clinic visit as part of routine care and re-
corded in the electronic patient file. For InPrEP participants with
a return visit within 4 weeks because of logistical constraints, we
used the data from the return visit. Data on STI positivity were
taken from the preceding visit if no STI tests were performed dur-
ing the return visit. In addition, InPrEP participants completed a
study questionnaire on PrEP use and adherence, detailed sexual
behavior, chemsex, and psychosocial outcomes.

Variables

Sociodemographics
Age, self-reported gender (assessed using the 2-step method

for determining the sex assigned at birth and gender identity15),
ticipants, informal PrEP users outside the study and non- users of PrEP
2 August 2018.
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ethnicity (based on the country of birth of the person and their par-
ents16 and classified as the Netherlands; North Africa, the Near- and
Middle East; Middle and South America; Europe; and other non-
European), and educational level were assessed. Educational level
was categorized as low (no education, primary school, or lower sec-
ondary education), medium (intermediate or higher secondary edu-
cation, higher secondary vocational education), high (college or
university), and other.

PrEP Variables
Preexposure prophylaxis eligibility was assessed according

to the Dutch PrEP guidelines.14 Any HIV-negative MSM or TGP
who met at least 1 of the following criteria in the past 6 months
was eligible for PrEP use: (1) engaged in condomless anal sex with
a male or transgender partner with an unknown HIV status or an
HIV positive status with a detectable viral load, or (2) was diag-
nosed with a rectal bacterial STI, or (3) had received postexposure
prophylaxis for a sexual exposure incident.

The PrEP dosing regimen used in the past 3 months was
categorized as strictly daily, strictly event-driven, daily and
event-driven PrEP use, and other. Event-driven use was defined
as taking 2 tablets 2 to 24 hours before sex, followed by 1 tablet
24 hours after the first dose, and 1 tablet 48 hours after the first
dose, as described earlier.17

Preexposure prophylaxis intention was measured among
individuals who were not on PrEP using the following question:
“Do you have the intention to start PrEP in the coming 30 days?”
The answer “yes” was classified as a “high” intention, and “no”
was classified as “low.”

Preexposure prophylaxis access route was assessed by ask-
ing the source of any acquired PrEP and was categorized as fol-
lows: via acquaintance, online, buyers' club, on travel, and other.
We defined a buyers' club as a group of individuals who have or-
ganized to buy PrEP collectively, subsequently lowering the price
for the individual members of the group.

Sexual Behavior and Chemsex
Sexual behavior was assessed as the self-reported number

of sex partners categorized in quartiles and anal sex practices in
the past 6 months (with or without a condom and insertive or recep-
tive position). We assessed the self-reported use of γ-hydroxybutyric
acid, crystalized methamphetamine, and mephedrone separately and
defined chemsex as the self-reported use of at least 1 of the aforemen-
tioned substances in the context of sex in the past 6 months.

Statistical Analyses
For all analyses, we used the data from the enrollment visit

for InPrEP participants and the first visit with complete data for
nonenrolled informal PrEP users and non-PrEP users. We de-
scribed the characteristics, including PrEP eligibility, of the
InPrEP study participants and compared these WITH those of
nonenrolled informal PrEP users and non-PrEP users. We used
χ2 tests for categorical data and Kruskal-Wallis tests for continu-
ous data to test for statistically significant differences between
groups.

Second, we described the intention to use PrEP among
non-PrEP users who are eligible to use PrEP according to the
Dutch PrEP guidelines.14 We assessed factors associated with a
high intention to use PrEP using univariable and multivariable lo-
gistic regression analyses. In addition, we assessed factors associ-
ated with informal PrEP use among the 3 groups using univariable
and multivariable logistic regression analyses. Factors of interest
were sociodemographics, sexual behavior, chemsex, and STI diag-
noses. In these analyses, age and gender were forced into the
90 Sexually
model as potential confounders. P < 0.05 was considered statistically
significant. All analyses were performed in STATA Intercooled 15.1
(STATA Corporation, College Station, TX).

RESULTS
A total of 5199 singular visits by 5119 HIV-negative MSM

and 80 TGP between September 27, 2017, and August 2, 2018,
were included in the analysis (Fig. 1). Informal PrEP use was re-
ported by 224 of (4.3%) 5199 clients, of whom 118 enrolled in
InPrEP. Overall, 3333 (64.1%) of 5199 clients were eligible for
PrEP use according to the Dutch guidelines.

Comparison of PrEP Eligibility, and Baseline
Characteristics Of InPrEP Participants (n = 118),
Nonenrolled Informal PrEP Users (n = 106), and
Non-PrEP Users (n = 4975)

Among InPrEP participants, nonenrolled informal PrEP
users, and non-PrEP users, 98 (83.1%) of 118, 99 (93.4%) of
106, and 3136 (63.0%) of 4975 were eligible for PrEP according
to the Dutch PrEP guidelines (P < 0.001; Table 1).

The median age of InPrEP participants was 40 years (inter-
quartile range [IQR], 34–47 years). They were older than the
nonenrolled informal PrEP users (M: 33 years, IQR 28–39), and
older than non-PrEP users (median, 31 years; IQR, 25–40 years).
Informal PrEP participants were more often Dutch than nonenrolled
informal PrEP users and non-PrEP users (57.6% vs. 43.4% and
49.3%, respectively). Overall, educational level was high and did
not differ across groups.

Self-reported PrEP regimen differed between InPrEP par-
ticipants and nonenrolled informal PrEP users, specifically the
“daily and event-driven use” (9% vs. 3.9%) and “other” regimen
(0% vs. 6.7%).

Receptive condomless anal sex was frequently reported:
79.0% among InPrEP participants, 83.7% among nonenrolled infor-
mal PrEP users, and 45.5% among non-PrEP users (P < 0.001). Also
notable, InPrEP participants and nonenrolled informal PrEP users re-
ported more often sex with men only compared with non-PrEP users
(100%, 96.2%, and 84.5%, respectively;P< 0.001). Chemsexwas re-
ported by 39.1% of InPrEP participants, 48.1% of nonenrolled infor-
mal PrEP users, and 11.7% of non-PrEP users.

Being diagnosed with any STI was 28.0% among InPrEP
participants, 42.5% among nonenrolled informal PrEP users, and
20.3% among non-PrEP users.

Associations With a High Intention to Use PrEP
Among Non-PrEP Users

Of the 3136 non-PrEP users whowere eligible for PrEP ac-
cording to the Dutch PrEP guidelines, 522 (16.6%) had a high in-
tention to use PrEP. A higher age, being diagnosed with a rectal
STI in the past 6 months, having sex with men only, receptive
condomless anal sex, higher number of sex partners, chemsex,
γ-hydroxybutyric acid use, and any STI were associated with a
high intention to use PrEP (Table 2).

Multivariable logistic regression analyses (Table 2) showed
that, adjusting for age and gender, non-Dutch country or region of
birth, higher educational level, sex with men only, receptive
condomless anal sex, higher number of sex partners, and chemsex
were all associated with a high intention to use PrEP.

Associations With Informal PrEP Use
An increasing age, being of Dutch origin, being diagnosed

with a rectal STI in the past 6 months, receptive condomless anal
sex, higher number of sex partners, chemsex, and being diagnosed
Transmitted Diseases • Volume 48, Number 2, February 2021
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92 Sexually
with infectious syphilis were associated with informal PrEP use in
multivariable logistic regression analyses (Supplement 1, http://
links.lww.com/OLQ/A555).
DISCUSSION
Among informal PrEP users enrolled in the InPrEP study,

nearly 85% were eligible for PrEP according to the Dutch guide-
lines, and PrEP eligibility was slightly higher among nonenrolled
informal PrEP users. Chemsex and diagnosis of any STI were high
among InPrEP participants and nonenrolled informal PrEP users.
These results are indicative of a need for the availability of sexual
health care for informal PrEP users. Among non-PrEP users who
were eligible to use PrEP, approximately 1 of 6 had a high inten-
tion to use PrEP. A high intention to use PrEP was associated with
a higher educational level, higher number of sex partners, more of-
ten reported condomless anal sex, and chemsex, but alsowith hav-
ing sex with men only, and being born abroad.

Aloysius et al.7 describe a group of informal PrEP users
from London who accessed a tenofovir/emtricitabine drug level
monitoring service in 2016 to 2017, who were, in comparison with
InPrEP participants, of similar age (median, 37 years; IQR, 32–45
years), had fewer STI diagnoses (16% vs. 26.8% in InPrEP), used
more often daily PrEP (75% vs. 46.9%), and reported more often
use of metamphetamine (14% vs. 7.6% in InPrEP) andmephedrone
use (9% vs. 5.1% in InPrEP). In the Netherlands, the use of ecstasy
is more common than mephedrone,18 which may account for the
observed differences in drug use. Moreover, event-driven use of
PrEP has been offered in the DutchAmsterdam PrEP demonstration
study19 from 2015 onward, whichmay have resulted in an increased
awareness and use of event-driven PrEP.

In the current study, approximately 1 of 6 non-PrEP users
who were eligible for PrEP had a high intention to use PrEP. The
willingness to use PrEP varies worldwide, with estimates up to
96.2%.20 Earlier studies of PrEP intention amongMSM participating
in the AmsterdamCohort Studies reported a high intention in 13%
in 201221 and in 30% in 2015.22 The definition of high PrEP in-
tention in the current study reflects an expectation to initiate PrEP
within 30 days, which may underestimate the long-term intention
to use PrEP, measured in aforementioned studies. In addition,
some persons who had a high intention to use PrEP in earlier stud-
ies likely have now started PrEP, which could decrease current es-
timates of intention. Bil et al.21 reported potential barriers of PrEP
intention: shame of using PrEP and fear of adverse effects, but
these barriers were studied in a period of even more limited PrEP
use, awareness, and availability. Further efforts should be made to
study and address the barriers of PrEP-eligible MSM and TGP in
the current setting of increased PrEP awareness and availability in
the Netherlands.

Preexposure prophylaxis use intention was associated with
reporting sex with men only. It is unknown why men and TGP
who also have sex with women have lower intention to use PrEP.
Factors that may explain this disparity include a relatively lower
risk perception, awareness, knowledge or the feeling that PrEP is
not indicated for them because current PrEP campaigns in the
Netherlands are directed to gay-identifying MSM, and not to per-
sons with other gender identities. In future campaigns, special at-
tention for these subgroups is warranted.

The setting of the current study, the Amsterdam STI Clinic,
may have influenced the generalizability of our findings. It is very
likely that sexual behavior, chemsex and subsequently STI diagno-
ses, and PrEP eligibility may be higher in this population than in
other settings in the Netherlands. However, differences between
informal PrEP users and non-PrEP users will be similar in other
Transmitted Diseases • Volume 48, Number 2, February 2021
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contexts as well as associations with intentions to use PrEP, as
these are independent from the actual numbers.

The current study has certain limitations. First, the classifi-
cation of PrEP eligibility based on the clients' electronic file is not
perfect because the HIV status of the partner was not known,
which may have underestimated current estimates of PrEP eligibil-
ity. Second, STI positivity rates may be inflated among InPrEP
participants because these were taken from the return visit within
4 weeks if symptoms were reported during this visit.

A strength of our study is that we describe informal PrEP
users, which is rarely done. The high level of PrEP eligibility,
the high proportion of men with STI diagnoses, and chemsex
show a clear need for sexual health care for informal PrEP users.
This is further underlined by recent findings from Koppe et al.,12

showing that informal PrEP use is associated with suboptimal
STI, HIV, and renal function testing before and during periods of
informal PrEP use. The attention of public health organizations
for the specific health care needs for this subgroup of PrEP users
is urgently warranted.

In conclusion, this study shows that many people seeking
informal PrEP are PrEPeligible according to current PrEP guidelines.
Our data show a clear need for sexual health care of informal users,
illustrated by their eligibility for PrEP use, chemsex, and high
numbers of diagnosed STI. Countries where access to PrEP is lim-
ited should seek ways to offer sexual health care for persons who
use PrEP informally and strive to make PrEP and related sexual
health care available. In addition, a substantial group of PrEP-eligible
persons, especially bisexual MSM and TGP, do not opt for PrEP
or have an intention to do so, for reasons yet unknown. More re-
search should be directed to uncover the reasons why, so enhanced
efforts can be made to motivate these subgroups to use PrEP or
other methods of reliable HIV prevention.
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