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We surveyed 970 PrEPX study participants to evaluate interest 
in switching from daily to on-demand PrEP in a study setting. 
Interested respondents (n = 469, 48%) more commonly reported 
PrEP cessation (adjusted odds ratio [aOR], 3.0; P < .001), diffi-
culty with adherence (aOR, 1.6; P = .029), infrequent sex (aOR, 
3.7; P < .001), and toxicity concerns (aOR, 2.7; P < .001).
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INTRODUCTION

Currently, the only HIV pre-exposure prophylaxis (PrEP) 
regimen approved by the Australian Therapeutic Goods 
Administration (TGA) is once-daily use of co-formulated 
tenofovir and emtricitabine (TD*/FTC), and this is the only reg-
imen studied in several large Australian PrEP trials. However, 
Australian and some international PrEP guidelines recom-
mend that gay and other men who have sex with men (MSM) 
may consider an alternative option of on-demand PrEP dosing 
[1–4]. For individuals with infrequent HIV exposure events, 
on-demand PrEP offers the advantage of a lower pill burden 
than daily PrEP, with potential benefits that include lower fi-
nancial cost and fewer adverse effects [5, 6].

The French IPERGAY trial assessed the efficacy of on-demand 
PrEP, wherein participants were randomized to take 2 pills of 
TD*/FTC or placebo at least 2 hours prior to sexual intercourse, 

followed by one pill 24 hours and one pill 48 hours after the 
first dose [7]. IPERGAY observed a HIV risk reduction of 
86% (95% confidence interval [CI], 40–98) in the active arm 
compared to placebo [7], and a 97% risk reduction (95% CI, 
81–100) during their open label extension [8]. On-demand 
PrEP is the most commonly used PrEP method in France, 
with >70% of participants in a large clinic in Paris opting for 
on-demand PrEP versus daily [9]. Similar levels of enthusiasm 
for on-demand PrEP have not been observed in other parts of 
the world. In Amsterdam, 27% of PrEP study participants chose 
on-demand PrEP [10]. In London, on-demand PrEP use was 
reported by 16% of 293 participants enrolling into InterPrEP, a 
pharmacokinetic study of plasma TD*/FTC levels in MSM who 
ordered PrEP online [11]. In Sydney, prior to the publication 
of the IPERGAY results, 14% of 315 participants enrolling in a 
daily PrEP study (PRELUDE) between 2014 and 2016 reported 
at baseline that they were willing to use on-demand PrEP, and 
20% reported willingness to use periodic PrEP, defined as short 
periods of daily dosing at times of increased HIV risk [12]. In 
Antwerp, Belgium, 23.5% of 200 participants enrolling in the 
Be-PrEP-ared demonstration project reported a preference for 
using on-demand PrEP at baseline [13].

We plan to conduct a study to determine the benefits of 
switching from daily to on-demand PrEP among users of 
daily PrEP. As there are no post-IPERGAY data to indicate the 
level of interest in on-demand PrEP among Australian PrEP 
users, in order to assess the feasibility of this future study, 
we conducted a survey of former participants of the PrEPX 
study to measure their interest in participating in a study of 
on-demand PrEP.

METHODS

The PrEPX study was an Australian demonstration study of daily 
PrEP conducted in Victoria, South Australia, and Tasmania, 
which enrolled over 5000 participants between July 2016 and 
March 2018, consisting mainly of MSM. The trial ceased both 
enrollment and provision of study medication on March 31, 
2018, because the Australian Government’s Pharmaceutical 
Benefits Scheme (PBS) listed PrEP on April 1, 2018, making it 
affordable and available to all Australian residents who had ac-
cess to Australia’s universal health insurance system, Medicare.

On November 23, 2018, a single email invitation was sent 
to all former PrEPX participants. This email explained that 
the PrEPX team was assessing the feasibility of a new study 
that would offer on-demand PrEP and that we wished to 
measure the interest of previous PrEPX study participants in 
participating in an on-demand PrEP study. The email explained 
the concept of on-demand PrEP, in accordance with the 
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IPERGAY protocol, and contained a link to an online survey. 
The 15-question survey covered demographics, previous and 
current PrEP use, satisfaction with daily PrEP use, knowledge 
of on-demand PrEP, interest in starting on-demand PrEP, and 
reasons for having or not having interest in on-demand PrEP 
(Supplementary Appendix). Most questions had multiple an-
swer options, and participants could select more than one an-
swer. Several questions included free-text answer options. The 
online survey remained open for 2 months.

Collected data were analyzed descriptively, and, for 
proportions, we calculated 95% confidence intervals using the 
exact binomial method. Free-text answer options were analyzed 
thematically, where all free text answers were reviewed manu-
ally (by V.J.C.) and categorized as shown in Table 1. Univariate 
logistic regression analyses were used to assess associations be-
tween interest in on-demand PrEP and other survey questions. 
Survey questions with significant (P  <  .1) associations in 
univariate analysis were entered in a multivariate logistic 
regression model.

This survey was approved by the Alfred Health Ethics 
Committee, Melbourne, Australia (project 516/18).

RESULTS

The survey received 1008 unique responses, of which 22 were 
incomplete and 16 were not from PrEPX participants; there-
fore, 970 responses were analyzed, producing a response rate of 
approximately 20%.

The median age of respondents was 39  years (interquartile 
range [IQR], 31–49) (Table 1). 966 respondents (100%) were 
assigned the male sex at birth, and 961 (99%) reported having 
a male gender. Almost all respondents (99%, n = 965) reported 
having male sexual partners. To compare, in the overall PrEPX 
cohort, 99.2% of participants were male, 98.7% had sex with 
men, and they had a median age of 34 (IQR, 28–42) [14].

Current PrEP use was high (86%, n = 830) and 140 (14%) had 
stopped using PrEP. Reasons for having ceased PrEP included 
having perceived low HIV risk (n  =  76, 54%), concern about 
long-term toxicity (n = 21, 15%), ongoing adverse effects (n = 19, 
14%), logistical difficulties in obtaining PrEP, such as difficulties 
getting a clinic appointment (n = 15, 11%), financial cost (n = 3, 
2%), difficulties maintaining adherence (n = 3, 2%), and unrelated 
health problems (n = 3, 2%). Of the 970 participants, 116 (12%) 
reported not being satisfied with daily PrEP, and reasons for dis-
satisfaction included concerns about toxicity (27%), infrequent 
need for PrEP due to infrequent sexual activity (27%), dislike of 
taking pills (20%), difficulty remembering to take pills (16%), 
renal problems (5%), and ongoing adverse effects (4%). These 
concerns were expressed more frequently by those who were in-
terested in participating in an on-demand PrEP trial (Table 1).

Approximately one-third of respondents (37%, n = 357) re-
ported prior knowledge of on-demand PrEP, sourced from 

health professionals (n  =  79, 22%), social media and internet 
sites (n = 90, 25%), friends and sexual partners (n = 43, 12%), 
and the gay press (n = 11, 3%).

Of the 970 respondents, 469 (48%) reported interest in 
participating in an on-demand PrEP study for the following 
reasons: prospect of less long-term toxicity (n = 297, 63%), having 
sex infrequently (n = 282, 60%), more convenience compared to 
daily PrEP (n = 245, 52%), lower financial cost (n = 225, 48%), 
and less ongoing adverse effects (n = 106, 23%) (Table 1).

Respondents who were not interested in participating in an 
on-demand PrEP study (n = 501) reported the following reasons 
as to why on-demand PrEP was not suitable for them: concerns 
about its effectiveness (n = 338, 67%) or feeling anxious (ie, less 
protected) (n = 189, 38%), concerns about not remembering to 
take a dose at least 2 hours before sex (n = 292, 58%), having 
spontaneous or unplanned sex (free text responses, n  =  76, 
15%), being at low risk of HIV and hence not needing PrEP (free 
text responses, n = 18, 4%), and having frequent sex and hence 
needing to take pills every day (free text responses, n = 11, 2%).

In multivariate analysis, interest in on-demand PrEP was 
associated with having stopped PrEP (adjusted odds ratio 
[aOR], 3.0; P < .001), dissatisfaction with daily PrEP (aOR, 2.0; 
P = .027), difficulty remembering to take pills every day (aOR, 
1.6; P = .029), infrequently having sex with an HIV acquisition 
risk (aOR, 3.7; P < .001), concerns about long-term toxicity from 
PrEP (aOR, 2.7; P  <  .001), and having no prior knowledge of 
on-demand PrEP (aOR, 1.6; P < .004) (Supplementary Table 1).

DISCUSSION

Among 970 Australian users of daily PrEP, approximately half 
were interested in participating in an on-demand PrEP study, 
and this interest was most strongly associated with having sex 
infrequently and concerns about long-term toxicity. This is a 
higher level of interest in on-demand PrEP than was found in 
studies in Sydney, Amsterdam, Antwerp, and London [10–13]. 
Of the 52% of survey respondents who were not interested in 
on-demand PrEP, almost 60% were concerned that on-demand 
PrEP may not be as effective as daily PrEP and approximately 
50% expressed concern that they may not be able to adhere to 
the more complicated on-demand PrEP pill regimen.

Two-thirds of interested respondents reported concerns 
about potential toxicity associated with long-term antiretro-
viral use. In the short to medium term, PrEP use can be associ-
ated with a decline in renal function and bone mineral density, 
although clinically significant toxicity is uncommon [15, 16]. 
Data on toxicity with longer-term PrEP use (eg, decades) are 
not available, and few data are available to assess whether 
on-demand PrEP is associated with less toxicity than daily PrEP. 
In the IPERGAY study, there was no significant decline in the 
mean slope of glomerular filtration rate (eGFR) in the TD*/FTC 
versus placebo arms over a median of 9.3 months follow-up [6]. 

http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofz287#supplementary-data
http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofz287#supplementary-data
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In the ADAPT study, creatinine elevation occurred in 9% of 
178 participants at one study site, but it was not significantly 
different between participants in the daily, time-driven, and 
on-demand PrEP study arms (P = .05) [17].

Almost a third of respondents cited infrequent sex as reason 
for dissatisfaction with daily PrEP, and almost half of inter-
ested respondents cited infrequent sex as a reason for interest 
in on-demand PrEP. Similarly, the Be-PrEP-ared study found 
that participants who opted for on-demand PrEP reported 
lower numbers of recent sexual partners than participants who 

opted for daily PrEP [13]. Also, the Amsterdam PrEP project 
found that 30% of participants switched between daily PrEP 
and on-demand PrEP (or vice versa) over a 2-year period, and 
having a higher number of casual sexual partners was associ-
ated with an increased chance of switching from on-demand 
PrEP to daily PrEP [18]. These findings highlight the need to 
examine the efficacy of on-demand PrEP for people who have 
sex infrequently. A  post-hoc analysis of the IPERGAY data 
found a HIV risk reduction of 100% (95% CI, 20–100) for those 
participants who had sex infrequently [19]. However, given the 

Table 1. Respondent Characteristics and Perceptions of PrEP Use Stratified by Respondents Who Were Interested and Respondents Who Were Not 
Interested in On-Demand PrEP

Total Interested in On-Demand PrEP
Not Interested in On-Demand 

PrEP

All (n, %; 95% CI) 970 469 48 (45, 52) 501 52 (48, 55)

 Age (median, IQR) 39 (31, 49) 38  (31, 49) 40  (32, 49)

 Current PrEP (n, %; 95% CI) 830 86 (83, 88) 367 44 (41, 48) 463 56 (52, 59)

 Age (median, IQR) 40  (32, 49) 39  (31, 50) 40  (33, 49)

 Ceased PrEP (n, %; 95% CI) 140 14 (12, 17) 102 73 (65, 80) 38 27 (20, 35)

 Age (median, IQR) 36  (30, 46.5) 36  (31, 48) 35.5  (30, 41)

n % (95% CI) n % (95% CI) n % (95% CI)

Satisfaction with daily PrEPa

 Satisfied 854 88 (86, 90) 369 79 (75, 82) 485 97 (95, 98)

 Dissatisfied 116 12 (10, 14) 100 21  (18, 25) 16 3  (2, 5)

Reason for dissatisfaction with daily PrEP          

 Difficulty remembering 155 16  (14, 18) 115 25  (21, 29) 40 8  (6, 11)

 Don’t like taking pills 197 20  (18, 23) 146 31 (27, 36) 51 10  (8, 13)

 Infrequent sexual activity 264 27 (24, 30) 217 46 (42, 51) 47 9  (7, 12)

 Ongoing adverse effects 34 4  (2, 5) 25 5  (3, 8) 9 2  (1, 3)

 Concerns of toxicity 266 27 (25, 30) 211 45 (40, 50) 55 11  (8, 14)

 Renal problems 46 5  (3, 6) 37 8  (6, 11) 9 2  (1, 3)

Previous knowledge of on-demand PrEP          

 Yes 357 37 (34, 40) 153 33 (28, 37) 204 41 (36, 45)

 No 613 63 (60, 66) 316 67 (63, 72) 297 59 (55, 64)

Reason for interest in on-demand PrEP          

 More convenient    245 52 (48, 57)    

 Ongoing adverse effects    106 23  (19, 27)    

 Concerns of toxicity    297 63 (59, 68)    

 Less cost    225 48 (43, 53)    

 Infrequent sex    282 60 (56, 65)    

Reason for no interest in on-demand PrEP          

Multi-choice responses:          

 Less effective than daily       295 59 (54, 63)

 Difficult regimen       262 52 (48, 57)

 Would feel anxious       189 38 (33, 42)

 Other (see free text)       187 37 (33, 42)

Free text responses:          

 Less effective than daily       43 9  (6, 11)

 Difficult regimen       30 6  (4, 8)

 Unplanned sex       76 15  (12, 19)

 Frequent sex       11 2  (1, 4)

 Low HIV risk       18 4  (2, 6)

Bold text indicates percentage values that are higher than in the comparison group (“interested” vs “not interested”) and if the confidence interval does not overlap the comparison per-
centage value.

Abbreviations: CI, confidence interval; IQR, interquartile range; PrEP, pre-exposure prophylaxis.
a“Satisfaction with daily PrEP” was rated by participants on a Likert scale, from which we created a binary variable “satisfied vs dissatisfied” for analysis. However, all participants who 
responded to this question with any answer other than “very satisfied” were asked to list their reasons for dissatisfaction.
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wide confidence interval range around this outcome, more data 
are needed to assess the efficacy of on-demand PrEP studies 
among people who have sex infrequently.

Most uninterested respondents reported concern that 
on-demand PrEP would be less effective than daily PrEP. 
Similarly, in the Be-PrEP-ared study, the most commonly cited 
reason for preferring daily  PrEP was that it “seemed safer” 
[13]. For context, current Australian PrEP guidelines recom-
mend daily use of PrEP, listing on-demand PrEP as an alter-
native method [1]. Additionally, all Australian PrEP trials have 
stipulated that participants must take PrEP every day, and this 
message has been reinforced by clinicians and community or-
ganizations. Given the current lack of convincing evidence for 
the efficacy of on-demand PrEP among MSM who use it infre-
quently, as described above, this concern about efficacy is rea-
sonable. Also, PrEP efficacy is dependent on adherence, and 
many respondents foresaw difficulty in remembering to take 
on-demand PrEP, particularly in light of the spontaneous nature 
of some sexual encounters. The randomized placebo-controlled 
IPERGAY study found that 43% of participants took their 
on-demand PrEP as instructed [7], and this increased to 50% 
during the study’s open label extension [8]. PrEP coverage of sex 
acts also was assessed in the ADAPT study, in which participants 
were asked to either take daily PrEP, time-driven PrEP, or 
on-demand PrEP. At the Bangkok site of the ADAPT study, the 
PrEP coverage of sex acts was higher in the daily (85%) than in 
the on-demand PrEP arm (74%) (P = .02) [17]. This highlights 
the need for specific adherence support for on-demand PrEP, 
which could include smartphone reminder applications designed 
for the on-demand regimen and always carrying a double dosage 
of PrEP for initialization at unexpected times.

One limitation of our study is that only 20% of former 
PrEPX participants provided complete responses to our survey. 
However, participants who provided complete responses had 
similar characteristics to the overall PrEPX cohort and hence 
were likely to have formed a representative sample. A further 
limitation of our study is that we did not ask the participants 
whether they were currently taking on-demand PrEP. At 
the time of the survey, the only approved PrEP regimen in 
Australia was daily PrEP, and the PrEPX study intended to 
provide daily PrEP, but it is possible that some participants 
were using their PrEP in an on-demand fashion. We did, how-
ever, ask participants whether they had prior knowledge of 
on-demand PrEP.

Among Australian users of daily PrEP, interest in switching to 
on-demand PrEP was high but tempered by concerns around its 
efficacy and the relative complexity of this strategy when compared 
to daily PrEP. Future Australian studies of on-demand PrEP will 
need to be accompanied by education on its relative efficacy and 
by adherence supports that are specifically tailored to this method.

Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases 
online. Consisting of data provided by the authors to benefit the reader, 
the posted materials are not copyedited and are the sole responsibility of 
the authors, so questions or comments should be addressed to the corre-
sponding author.

Acknowledgments
The authors wish to acknowledge PrEPX participants, the participating 

study clinics and pharmacies, the HIV-affected community of Victoria, and 
all human and animal participants of previous pre-exposure prophylaxis 
(PrEP) studies. The authors wish to acknowledge the excellent work of other 
researchers that we have not been able to cite in this publication.

Author contributions. V.J.C., E.J.W.  and L.L.  conceived this survey. 
V.J.C.  wrote the survey questionnaire, and E.J.W.  and L.L.  reviewed it. 
B.P. and L.L. coordinated survey dissemination. V.J.C. curated and analyzed 
the survey data and wrote the first draft of the paper. All authors reviewed 
the paper for intellectual content.

Financial support. The PrEPX study was supported by funding from the 
Victorian Department of Health and Human Services and the Victorian 
AIDS Council. V.J.C.  received a stipend from the Research Training 
Program of the Australian Government’s Department of Education and 
Training.

Potential conflicts of interest. V.J.C. has received speaker fees and con-
ference assistance from Gilead Sciences, speaker fees from Merck Sharp 
& Dohme, and advisory board fees from ViiV Healthcare, Ltd. C.B.  has 
received advisory board fees from Gilead Sciences. E.J.W. has received fi-
nancial support from Gilead Sciences, Abbott Laboratories, Janssen-Cilag, 
Boehringer Ingelheim, ViiV Healthcare, Ltd., and Merck Sharp & Dohme. 
Gilead Sciences donated study drugs to the VicPrEP study (the precursor 
to the PrEPX study). All other authors: No reported conflicts of interest. 
All authors have submitted the ICMJE Form for Disclosure of Potential 
Conflicts of Interest. Conflicts that the editors consider relevant to the con-
tent of the manuscript have been disclosed.

References
1. Wright E, Grulich A, Roy K, et al. Australasian Society for HIV, viral hepatitis and 

sexual health medicine HIV pre-exposure prophylaxis: clinical guidelines. Update 
April 2018. J Virus Erad 2018; 4:143–59.

2. Tan DHS, Hull MW, Yoong D, et al; Biomedical HIV Prevention Working Group 
of the CIHR Canadian HIV Trials Network. Canadian guideline on HIV pre-
exposure prophylaxis and nonoccupational postexposure prophylaxis. CMAJ 
2017; 189:E1448–58.

3. BHIVA/BASHH. BHIVA/BASHH guidelines on the use of HIV pre-exposure 
prophylaxis (PrEP) 2018. HIV Med. 2019; 20(Suppl 2):s2–s80.

4. Saag MS, Benson CA, Gandhi RT, et al. Antiretroviral drugs for treatment and 
prevention of HIV infection in adults: 2018 recommendations of the international 
antiviral society-USA panel. JAMA 2018; 320:379–96.

5. Durand-Zaleski  I, Mutuon P, Charreau  I, et  al; ANRS IPERGAY Study Group. 
Costs and benefits of on-demand HIV preexposure prophylaxis in MSM. AIDS 
2018; 32:95–102.

6. Liegeon G, Antoni G, Pialoux G, et al. Changes in kidney function among MSM 
initiation on-demand TDF/FTC for HIV PrEP. Paper presented at: Conference 
on Retroviruses and Opportunistic Infections (CROI); March 4–7, 2019; Seattle, 
Washington.

7. Molina JM, Capitant C, Spire B, et al; ANRS IPERGAY Study Group. On-demand 
preexposure prophylaxis in men at high risk for HIV-1 infection. N Engl J Med 
2015; 373:2237–46.

8. Molina  JM, Charreau  I, Spire B, et  al; ANRS IPERGAY Study Group. Efficacy, 
safety, and effect on sexual behaviour of on-demand pre-exposure prophylaxis for 
HIV in men who have sex with men: an observational cohort study. Lancet HIV 
2017; 4:e402–10.

9. Noret  M, Balavoine  S, Pintado  C, et  al. Daily or on-demand oral tenofovir 
disoproxil fumarate/emtricitabine for HIV pre-exposure prophylaxis: experience 
from a hospital-based clinic in France. AIDS 2018; 32:2161–9.

10. Hoornenborg  E, Achterbergh  RC, van  der  Loeff  MFS, et  al; Amsterdam PrEP 
Project team in the HIV Transmission Elimination AMsterdam Initiative. Men 



BRIEF REPORT • ofid • 5

who have sex with men more often chose daily than event-driven use of pre-
exposure prophylaxis: baseline analysis of a demonstration study in Amsterdam. 
J Int AIDS Soc 2018; 21:e25105.

11. Wang X, Nwokolo N, Korologou-Linden R, et al. InterPrEP: internet-based pre-
exposure prophylaxis with generic tenofovir disoproxil fumarate/emtrictabine 
in London - analysis of pharmacokinetics, safety and outcomes. HIV Med 2018; 
19:1–6.

12. Vaccher  SJ, Gianacas  C, Templeton  DJ, et  al; PRELUDE Study Team. Baseline 
preferences for daily, event-driven, or periodic HIV pre-exposure prophylaxis 
among gay and bisexual men in the PRELUDE demonstration project. Front 
Public Health 2017; 5:341.

13. Reyniers T, Nöstlinger C, Laga M, et al. Choosing between daily and event-driven 
pre-exposure prophylaxis: results of a Belgian PrEP demonstration project. J 
Acquir Immune Defic Syndr 2018; 79:186–94.

14. Traeger MW, Cornelisse VJ, Asselin J, et al; PrEPX Study Team. Association 
of HIV preexposure prophylaxis with incidence of sexually transmitted 
infections among individuals at high risk of HIV infection. JAMA 2019; 
321:1380–90.

15. Solomon MM, Lama JR, Glidden DV, et al; iPrEx Study Team. Changes in renal 
function associated with oral emtricitabine/tenofovir disoproxil fumarate use for 
HIV pre-exposure prophylaxis. AIDS 2014; 28:851–9.

16. Liu AY, Vittinghoff E, Sellmeyer DE, et al. Bone mineral density in HIV-negative 
men participating in a tenofovir pre-exposure prophylaxis randomized clinical 
trial in San Francisco. PLOS ONE 2011; 6:e23688.

17. Grant RM, Mannheimer S, Hughes JP, et al. Daily and nondaily oral preexpo-
sure prophylaxis in men and transgender women who have sex with men: the 
human immunodeficiency virus prevention trials network 067/ADAPT study. 
Clin Infect Dis 2018; 66:1712–21.

18. Hoornenborg E, Coyer L, Achterbergh R, et al. Different PrEP modalities for dif-
ferent people: switches between daily and event-driven PrEP among MSM and 
TGP. Paper presented at: 22nd International AIDS Conference; July 23–27, 2018; 
Amsterdam, the Netherlands.

19. Antoni  G, Tremblay  C, Charreau, et  al. On-demand PrEP with TDF/FTC re-
mains highly effective among MSM with infrequent sexual intercourse: a sub-
study of the ANRS IPERGAY trial. Paper presented at: International AIDS 
Society Conference on HIV Science; July 23–26, 2017; Paris, France.


