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SHORT REPORT

Choosing event-driven and daily HIV pre-exposure prophylaxis –
data from two European PrEP demonstration projects among
men who have sex with men
Vita W Jongen1,§ , Thijs Reyniers2, Zorah MH Ypma1, Maarten F Schim van der Loeff1,3, Udi Davidovich1,4,
Hanne ML Zimmermann1 , Liza Coyer1 , Mark AM van denElshout1 , Henry JC deVries1,5, Kristien Wouters2,
Tom Smekens2, Bea Vuylsteke2 , Maria Prins1,3, Marie Laga2,* and Elske Hoornenborg1,*
§Corresponding author: Vita W Jongen, Nieuwe Achtergracht 100, 1018WT Amsterdam, The Netherlands. Tel: +31 20 555 3981. (vjongen@ggd.amsterdam.nl)
*Authors contributed equally.

Abstract
Introduction: Daily and event-driven PrEP are both efficacious in reducing the risk for HIV infection. However, the practice of
event-driven PrEP (edPrEP) is less well studied, in particular when provided as an alternative to daily PrEP. We studied regi-
men preferences and switches, and sexually transmitted infection (STI) incidence.
Methods: We analysed pooled data from two prospective cohort studies among MSM: Be-PrEP-ared, Belgium and AMPrEP,
the Netherlands. In both projects, participants could choose between daily and edPrEP at three-monthly study visits, when
they were also screened for sexually transmitted infections including hepatitis C (HCV). We assessed the proportion choosing
each regimen, and the determinants of choosing edPrEP at baseline. Additionally, we compared the incidence rates (IRs) of
HCV, syphilis and chlamydia or gonorrhoea between regimens using Poisson regression. The study period was from 3 August
2015 until 24 September 2018.
Results and discussion: We included 571 MSM, of whom 148 (25.9%) chose edPrEP at baseline. 31.7% of participants
switched regimen at least once. After 28 months, 23.5% used edPrEP. Older participants (adjusted odds ratio (aOR) = 1.38
per 10 years, 95% confidence interval (CI) = 1.15 to 1.64) and those unemployed (aOR = 1.68, 95% CI = 1.03 to 1.75) were
more likely to initially choose edPrEP. IR of HCV and syphilis did not differ between regimens, but the IR of chlamydia/gonor-
rhoea was higher among daily users (adjusted incidence rate ratio = 1.61, 95% CI = 1.35 to 1.94).
Conclusions: A quarter of participants chose edPrEP at baseline and at 28 months this proportion was similar. Although the
IR of HCV and syphilis were similar in the two regimens, the lower incidence of chlamydia and gonorrhoea among edPrEP
users may suggest that less frequent STI testing of this group could be considered.

Keywords: pre-exposure prophylaxis; sexually transmitted infections; event-driven PrEP; syphilis; men who have sex with
men; HIV prevention & control
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1 | INTRODUCTION

Oral pre-exposure prophylaxis (PrEP) with tenofovir diso-
proxil fumarate and emtricitabine, is efficacious for human
immunodeficiency virus (HIV) prevention, provided that it is
taken correctly [1–3]. Among men who have sex with men
(MSM), PrEP can be taken on a daily or event-driven basis.
The latter involves taking two pills two to twenty-four hours
before a sex act, followed by a daily tablet until 48 hours
after the last sex act [2]. Offering a choice between these
regimens may increase PrEP uptake, especially among indi-
viduals reluctant to take daily medication [4–6]. Additionally,
as event-driven PrEP (edPrEP) users take fewer tablets than
daily users [7, 8], this regimen could reduce costs at

individual and population levels and improve cost-
effectiveness [9–11]. The ANRS IPERGAY trial demonstrated
the efficacy of edPrEP [2, 12] and the World Health Organi-
zation (WHO) recommended to include an option for edPrEP
in PrEP programmes for MSM in 2019 [13]. However,
edPrEP is currently not offered in most PrEP programmes
worldwide. Only a limited number of studies have examined
edPrEP [8, 14–19]. To enable PrEP programme tailoring to
the needs of all MSM, greater understanding of the charac-
teristics of those choosing edPrEP is needed. The objective
of this study was to assess regimen choice, switches
between regimens and the incidence of HIV and sexually
transmitted infections (STIs) using pooled data from MSM
participating in two PrEP demonstration projects: Be-PrEP-
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ared (Antwerp, Belgium) [18, 20] and AMPrEP (Amsterdam,
the Netherlands) [19, 21, 22].

2 | METHODS

2.1 | Study design and participants

We used pseudonymized pooled data from the Be-PrEP-ared
and AMPrEP studies. Pooling data enabled us to study a rela-
tively large number of edPrEP users and thus increase statisti-
cal power. Full procedures of both studies have been
published previously [18–20, 22]. In brief, AMPrEP enrolled
participants between August 2015 and June 2016; Be-PrEP-
ared between October 2015 and December 2016. In both
studies HIV-negative MSM and transgender persons were eli-
gible for inclusion if they were ≥18 years old and if they
reported any of the following in the previous six months: con-
domless anal sex with casual partners, at least one diagnosed
bacterial STI, post-exposure prophylaxis (PEP) use, or sex with
a partner living with HIV with an unknown or detectable viral
load. As the WHO advises to offer edPrEP to cis-men only
[13], we excluded the transgender persons (n = 5) from this
analysis. At baseline, participants were offered a choice
between daily and edPrEP and they could switch between
regimens at every three-monthly study visit. Study staff
explained both regimens to the participants, after which they
could ask questions and choose their preferred regimen. Daily
users were provided with three boxes containing 30 PrEP
tablets. The number of boxes provided to edPrEP users was
based on their expected needs and the number of pills they
had left. Generally, this meant edPrEP users were provided
with one or two boxes containing 30 tablets. The Be-PrEP-
ared and AMPrEP studies ended in May 2018 and December
2020 respectively. For the current analysis, the data were
censored for all participants at 28 months after the date of
inclusion (i.e. the longest possible follow-up time in the Be-
PrEP-ared). Thus, the study period for this study was from 3
August 2015 to 24 September 2018.

2.2 | Procedures

At baseline, participants completed self-administered computer-
assisted questionnaires with questions on socio-demographic
characteristics (e.g. education) and sexual behaviour.
Details of STI screening and laboratory procedures have

been described previously [22–24]. In short, participants were
screened for HIV, syphilis and urogenital, anal and pharyngeal
chlamydia and gonorrhoea at three-monthly study visits [20,
22]. Additional STI testing between three-monthly study visits
was possible and those results were included in the analysis.
Free-of-charge treatment was provided to participants diag-
nosed with an STI.
In the Be-PrEP-ared study, hepatitis C (HCV) antibodies

(anti-HCV) were initially tested at the screening visit and after
18 months of follow-up. HCV testing frequency was increased
to six-monthly starting May 2017 [20]. HCV testing in
AMPrEP (anti-HCV and HCV RNA if antibodies were present)
was performed every 12 months until December 2016, after
which testing was done bi-annually [24, 25]. Additional HCV
testing in AMPrEP was performed in case of partner notifica-
tion or clinical indication.

2.3 | Statistical analysis

Baseline demographics and PrEP choice were compared
between Be-PrEP-ared and AMPrEP using rank sum tests for
continuous variables and Pearson’s v2 or Fisher’s exact tests
for categorical variables. Determinants for choosing edPrEP at
baseline were assessed using logistic regression with a
random-intercept to account for between-city variability. In
multivariable analysis we included determinants associated in
univariable analysis at p < 0.20 (Wald test). Backwards selec-
tion was performed to obtain a parsimonious multivariable
model.
Incidence rates (IRs) of HIV, HCV, syphilis, chlamydia and

gonorrhoea per 100 person-years were estimated by dividing
the number of incident infections by person-years of observa-
tion. We defined an incident HCV infection as the first newly
diagnosed HCV infection (anti-HCV positive and/or HCV RNA
positive) among participants who were HCV-negative at base-
line (anti-HCV negative and/or HCV RNA negative). Repeated
HCV infections were not included in the analyses because Be-
PrEP-ared only determined anti-HCV and hence reinfections
could not be identified. For infectious syphilis (stage 1 or 2),
chlamydia and gonorrhoea repeated infections over time were
included in the analysis. In case of an incident HIV or HCV
infection, we assumed the infection occurred at midpoint
between the last negative and the first positive test, after
which time at-risk stopped. All follow-up time was considered
time at risk for syphilis, chlamydia and gonorrhoea. IRs were
estimated for the overall study population and stratified by
PrEP regimen used at the moment of STI diagnosis. Incidence
rate ratios (IRRs), adjusted for age and testing frequency per
total months in follow-up (as participants who test more fre-
quently have a higher chance of getting a positive STI
diagnosis), were estimated using Poisson regression with a
random-intercept to account for between-city variability.
All analyses were performed using Stata (version 15.1, Sta-

taCorp, College Station, TX, USA).

3 | RESULTS AND DISCUSSION

We included 571 MSM in the analysis, 197 (34.5%) from
Be-PrEP-ared and 374 from AMPrEP (65.5%). Median age
was 39 years in both studies (Table 1). At baseline, AMPrEP
participants were less likely to be exclusively homosexual
(91.2% vs. 97.5%, p = 0.004), less often had a STI in the six
months prior (36.1% vs. 58.9%, p < 0.001), and less often had
used PEP in the six months prior (7.2% vs. 14.7%, p = 0.004).

3.1 | Preferences of PrEP regimen

At baseline, 148 (25.9%) participants chose edPrEP (Table 1).
In multivariable analysis, older age (adjusted OR (aOR) 1.36 per
10-year increase in age, 95% confidence interval (CI) 1.14 to
1.63) and being unemployed (aOR 1.72, 95% CI 1.05 to 2.82)
increased the odds of choosing edPrEP at baseline (Table 2).
Of the 571 enrolled participants, 13 had no follow-up data.

Median follow-up time was 26 months [IQR 21 to 27]. Three
hundred eighty-one participants (68.3%) never switched
between PrEP regimens, 96 (17.2%) switched once and 81
(14.5%) more than once. In total, 228 switches were reported,
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of which 153 (53.1%) were from the daily to the edPrEP regi-
men. After 28 months, 23.5% of participants used edPrEP.

3.2 | STI prevalence and incidence

Two participants acquired HIV during follow-up; both were
using the daily PrEP regimen. One stopped taking PrEP [22],

whereas the other participant consistently took PrEP (as indi-
cated by tenofovir diphosphate concentrations from dried
blood spots [26]). Overall HIV IR was 0.2 per 100 person-
years (95% CI 0.1 to 0.8).
At baseline, 21 participants had evidence of current or past

HCV infection (prevalence 3.7%, 95% CI 2.3 to 5.6%). Seven-
teen new HCV infections were diagnosed during 993.9

Table 1. Baseline characteristics of 571 men who have sex with men participating in AMPrEP (Amsterdam, The Netherlands) and

Be-PrEP-ared (Antwerp, Belgium) cohort studies, August 2015 to December 2016

Total (n = 571) AMPrEP (n = 374)

Be-PrEP-ared

(n = 197)

p-valuebna %a na %a na %a

PrEP regimen

Daily 423 74.1 272 72.7 151 76.7 0.31

Event-driven 148 25.9 102 27.3 46 23.4

Age (in years)

Median [IQR] 39 [32 to 47] 39 [32 to 48] 39 [32 to 44] 0.23

<35 189 33.1 126 33.7 63 32.0 0.001

35-44 199 34.9 112 30.0 87 44.2

≥45 183 32.1 136 36.4 47 23.9

Self-declared racial-ethnic background

White 494 86.5 319 85.3 175 88.8 0.24

Other 77 13.5 55 14.7 22 11.2

Highest education levelc

No college/university 129 22.7 87 23.5 42 21.3 0.56

College/university 439 77.3 284 76.6 155 78.7

Employmentd

Employede 477 84.1 311 84.1 166 84.3 0.95

Unemployed/otherf 90 15.9 59 16.0 31 15.7

Living situation

Alone 295 51.7 198 52.9 97 49.2 0.82

With steady partner 187 32.8 121 32.4 66 33.5

With parents 18 3.2 11 2.9 7 3.6

With roommates 71 12.4 44 11.8 27 13.7

Sexual preferenceg

Not exclusively homosexual 38 6.7 33 8.9 5 2.5 0.004

Exclusively homosexual 532 93.3 340 91.2 192 97.5

In a steady relationshipd

No 313 55.2 206 55.7 107 54.3 0.76

Yes 254 44.8 164 44.3 90 45.7

Sexually transmitted infection (6 months)h,i

No 320 56.0 239 63.9 81 41.1 <0.001

Yes 251 44.0 135 36.1 116 58.9

CAS with casual partner(s) (6 months)h

No 24 4.2 17 4.6 7 3.6 0.57

Yes 547 95.8 357 95.5 190 96.5

PEP used (6 months)h

No 515 90.2 347 92.8 168 85.3 0.004

CAS, condomless anal sex; IQR, interquartile range; PEP, post-exposure prophylaxis; PrEP, pre-exposure prophylaxis
aUnless specified otherwise; bcontinuous variables were compared using a Wilcoxon rank-sum test. Categorical variables were compared using a
Pearson’s chi-squared test or Fisher’s Exact test; c3 missing (AMPrEP); d4 missing (AMPrEP); eboth full-time and part-time employed; fother
includes volunteer work, being retired and being a student, being unable to work due to disability; g1 missing (AMPrEP); hin the six months before
baseline; iat least one bacterial sexually transmitted infection (i.e. syphilis, or urethral or rectal chlamydia or gonorrhoea).
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Table 2. Univariable and multivariable analysis of determinants for choosing the event-driven PrEP regimen in the AMPrEP

(Amsterdam, The Netherlands) and Be-PrEP-ared (Antwerp, Belgium) cohort studies (N = 571), August 2015 to December 2016

Total Daily PrEP

Event-driven

PrEP
Univariable logistic regression

Multivariable logistic

regression

n (%)a n (%)a n (%)a OR (95% CI) p-value aORb (95% CI) p-value

Age per 10 year

increase, median

[IQR]

3.9 [3.2 to 4.7] 3.8 [3.1 to 4.6] 4.3 [3.5 to 5.0] 1.43 (1.20 to 1.70) <0.001 1.36 (1.14 to 1.63) 0.001

Age (categorical) 0.007

<35 years 189 (33.1%) 152 (35.9%) 37 (25.0%) REF

35-44 years 199 (34.8%) 150 (35.5%) 49 (33.1%) 1.34 (0.83 to 2.17)

≥45 years 183 (32.1%) 121 (28.6%) 62 (41.9%) 2.10 (1.31 to 3.37)

Self-declared racial-

ethnic background

0.17

White 494 (86.5%) 361 (85.3%) 133 (89.9%) REF

Other 77 (13.5%) 62 (14.7%) 15 (10.1%) 0.66 (0.36 to 1.19)

Highest education levelc 0.29

No college/university 129 (22.7%) 100 (23.8%) 29 (19.6%) REF

College/university 439 (77.3%) 320 (76.2%) 119 (80.4%) 1.28 (0.81 to 2.04)

Employmentd 0.003

Employede 477 (84.1%) 364 (86.9%) 113 (76.4%) REF REF

Unemployed and

otherf
90 (15.9%) 55 (13.1%) 35 (23.7%) 2.05 (1.28 to 3.29) 1.72 (1.05 to 2.82) 0.032

Living situation 0.50

Alone 295 (51.7%) 212 (50.1%) 83 (56.1%) REF

With steady partner 187 (32.8%) 140 (33.1%) 47 (31.8%) 0.86 (0.57 to 1.30)

With parents 18 (3.2%) 14 (3.3%) 4 (2.7%) 0.73 (0.23 to 2.28)

With roommates 71 (12.4%) 57 (13.5%) 14 (9.5%) 0.63 (0.33 to 1.19)

Sexual preferenceg 0.29

Not exclusively

homosexual

38 (6.7%) 31 (7.3%) 7 (4.8%) REF

Exclusively

homosexual

532 (93.3%) 392 (92.7%) 140 (95.2%) 1.58 (0.68 to 3.67)

In a steady relationshipd 0.42

No 313 (55.2%) 236 (56.2%) 77 (52.4%) REF

Yes 254 (44.8%) 184 (43.8%) 70 (47.6%) 1.17 (0.80 to 1.70)

Sexually transmitted

infection (6 months)h,i
0.05

No 320 (56.0%) 227 (53.7%) 93 (62.8%) REF

Yes 251 (44.0%) 196 (46.3%) 55 (37.2%) 0.68 (0.47 to 1.01)

CAS with casual partner

(s) (6 motnhs)h
0.40

No 24 (4.2%) 16 (3.8%) 8 (5.4%) REF

Yes 547 (95.8%) 407 (96.2%) 140 (94.6%) 0.69 (0.29 to 1.64)

PEP use (6 months)h 0.42

No 515 (90.2%) 379 (89.6%) 136 (91.9%) REF

Yes 56 (9.8%) 44 (10.4%) 12 (8.1%) 0.76 (0.39 to 1.48)

aOR, adjusted Odds Ratio; CAS, condomless anal sex; CI, confidence interval; IQR, interquartile range; OR, odds ratio; PEP, post-exposure prophy-
laxis; PrEP, pre-exposure prophylaxis
aUnless otherwise indicated; bmultivariable logistic regression model based on 567 participants; c3 missing (AMPrEP); d4 missing (AMPrEP); eboth
full-time and part-time employed; fother includes volunteer work, being retired, being a student and being unable to work due to disability;
g1 missing (AMPrEP); hin the six months before baseline; iat least one bacterial sexually transmitted infection (i.e. syphilis, or urethral or rectal
chlamydia or gonorrhoea).
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person-years of follow-up (IR 1.7 per 100 person-years, 95%
CI 1.1 to 2.8). HCV IR did not differ between periods of daily
and event-driven use (aIRR 1.03, 95% CI 0.33 to 3.18)
(Table 3).
Twenty syphilis infections were found at baseline (preva-

lence 3.6%, 95% CI 2.2 to 5.5%). During 1018.9 person-years,
116 new syphilis infections were diagnosed (IR 11.4 per 100
person-years, 95% CI 9.5 to 13.7). Syphilis IR did not differ
between periods of daily and event-driven use (aIRR 0.90,
95% CI 0.59 to 1.37).
During follow-up, 368 participants (65.9%) were diagnosed

with one or more incident chlamydia or gonorrhoea infections.
Overall IR of any chlamydia or gonorrhoea was 80.2 per 100
person-years (95% CI 75.0 to 85.8). Incidence of any chlamy-
dia or gonorrhoea was 61% higher during daily compared to
event-driven use (aIRR 1.61, 95% CI 1.35 to 1.94) (Table 3).

3.3 | Discussion

We showed that some MSM prefer edPrEP over daily PrEP,
indicating there is a need for a choice in PrEP programmes,
although the proportion MSM who chose edPrEP varies
between studies. EdPrEP uptake in our study was 26%, com-
pared to 19% in the Canadian l’Actual PrEP cohort study
(19%) [16] and 16% among individuals buying PrEP online in
the UK [17]. In contrast, edPrEP uptake was higher among
patients of a clinic in Paris, France (76%) [14]. As this clinic
was involved in the ANRS IPERGAY trial [2], clinicians and
patients were probably more familiar with edPrEP, leading to
higher uptake. EdPrEP uptake was also high in national PrEP
programmes in 2019: 56% of 1654 new Belgian PrEP users
chose the edPrEP regimen [27], while in the Netherlands
edPrEP use was reported in 39% of 1837 consultations [28].
In our study older participants were more likely to choose
edPrEP, similar to observations from other studies [14, 16].
Older MSM may be more likely to have less sexual encounters
and therefore are more motivated to choose edPrEP [6]. Addi-
tionally, we found that being unemployed increased the odds
of choosing edPrEP, contrary to what was previously observed
[14]. The reason for this should be further explored.
HIV incidence was low, consistent with previous PrEP stud-

ies among MSM [1]. No seroconversions were diagnosed dur-
ing edPrEP use, building on the evidence that edPrEP is highly
effective against HIV [2, 8, 12]. We found that the incidence
of chlamydia and gonorrhoea was over 60% higher during
daily use. This is potentially due to fewer condomless sex acts
among edPrEP users [20–22]. While the current PrEP guideli-
nes of the Netherlands [29] and Belgium [30] advise to test
for STIs four times a year, our results suggest that testing less
frequently for chlamydia and gonorrhoea among edPrEP users
may be possible, albeit highly dependent on sexual behaviour.
As the incidence of HCV and syphilis did not differ between
daily and edPrEP users, three-monthly screening for these
STIs remains advisable.
The following limitations should be taken into account. First,

we only determined HCV-antibodies in Be-PrEP-ared and
hence could not include HCV reinfections in our analysis. In
addition, although we included extra STI screening visits at
the STI clinics between scheduled study visits, participants
might have had additional STI visits outside of the study cen-
tres, so reported STI IRs may be underestimates. Second, the

majority of participants were white and highly educated, thus
results are not generalizable to the entire MSM population.
Third, when both studies started, edPrEP was less well known,
and not yet included in the WHO guideline [13]. This may
have affected the choice for edPrEP. Last, reasons for switch-
ing between PrEP regimens were assessed separately for
AMPrEP [6, 31] and Be-PrEP-ared [20], but these data were
not included and further analysed in this pooled analysis.

4 | CONCLUSIONS

A quarter of participants chose edPrEP at baseline. Although
switching between regimens was common, the proportion of
participants using edPrEP was similar at 28 months. PrEP pro-
grammes should enable individuals to adapt their PrEP use to
their needs (e.g. by providing more options than daily PrEP
and giving information on how to safely switch regimens). The
lower incidence of chlamydia and gonorrhoea among edPrEP
users may suggest that less frequent STI testing of this group
could be considered, even though the IRs of HCV and syphilis
were similar. Further research on proportions and characteris-
tics of edPrEP users and optimal STI testing frequency is
warranted.
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