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Objectives: Since 2016, French guidelines have recommended the single-tablet regimen of tenofovir disoproxil
fumarate (TDF)/emtricitabine (FTC)/rilpivirine (RPV) as HIV post-exposure prophylaxis (PEP), but few data support
this usage. We evaluated the tolerability, treatment completion and occurrence of HIV seroconversion associ-
ated with this combination in occupational and non-occupational PEP.

Patients and methods: We conducted an observational, prospective, multicentre, open-label, non-randomized
study in five French HIV centres. Adults requiring PEP according to national French guidelines were prescribed
TDF/FTC/RPV one pill once a day for 28 days. Clinical and biological tolerability was assessed at week 4; occur-
rence of HIV seroconversion was evaluated after week 16.

Results: From March 2016 to March 2017, 163 courses of PEP were prescribed for 150 sexual exposures (44% het-
erosexual and 56% MSM) and 13 non-sexual exposures. Five participants stopped PEP after a few days because the
source person was HIV uninfected. Of the remaining 158 individuals, 15 (9.5%) were lost to follow-up at week 4, 7
(4.4%) prematurely discontinued PEP [patient’s decision/non-adherence (n"3) or adverse events (gastrointestinal
intolerance n"3, fatigue n"1)] and 136 (86.1%) completed the 28 day treatment. Overall, 69.6% of participants
declared at least one adverse event, mostly of mild to moderate intensity and no serious adverse events or hepatic
or renal toxicity occurred. No HIV seroconversion occurred at week 16.

Conclusions: The low rate of premature treatment interruption, the good tolerability and the absence of docu-
mented HIV seroconversion support the current French guidelines of a 28 day course of TDF/FTC/RPV for sexual
and non-sexual PEP.

Introduction

Post-exposure prophylaxis (PEP) is commonly recommended to
prevent HIV infection after blood, sexual or percutaneous expos-
ure.1–3 Efficacy data supporting PEP are mainly extrapolated from
animal studies4–6 and from human studies demonstrating the effi-
cacy of ART in preventing maternal–infant and perinatal transmis-
sion of HIV.7,8 Even though some PEP failures have been
reported,9–12 seroconversions have been very rare since the advent
of three-drug combinations as PEP, and confounding factors
explaining the failure of PEP are frequent.12,13 Recommendations
concerning the indications and modalities of PEP vary from one
country to another, and have evolved considerably in the past few
years.14–17 Most guidelines recommend using a three-drug com-
bination, by analogy with HIV treatment,18–21 but very few studies

have comparatively evaluated the different therapeutic
options.22,23 The most important factors associated with PEP com-
pletion are tolerability, and a regimen that facilitates adherence.

In many countries,18,20,21 regimens consisting of multiple pills,
with tenofovir disoproxil fumarate/emtricitabine plus raltegravir
twice daily or dolutegravir or a boosted PI, are still recommended.

Since October 2016 the French national guidelines have recom-
mended the single-tablet regimen of tenofovir disoproxil fumarate,
emtricitabine and rilpivirine (TDF/FTC/RPV) for both occupational
and non-occupational PEP.17 Only one open-label Australian study
has evaluated this combination as non-occupational PEP24 in an
MSM cohort and showed an excellent adherence with a high com-
pletion rate and no seroconversion.

The aim of our study was to evaluate premature treatment dis-
continuation, safety and occurrence of HIV seroconversion after
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using single-tablet TDF/FTC/RPV in an unselected population
referred for occupational or non-occupational PEP.

Patients and methods
This observational, prospective, multicentre, open-label, non-randomized
study was conducted in five French HIV centres in the Pays de la Loire
(Nantes, La Roche-sur-Yon, Le Mans, Saint-Nazaire and Laval) from March
2016 to March 2017. Adult individuals who required PEP according to
French guidelines16 were offered the option of participating in the study.
PEP had to be started within 48 h after exposure. Pregnant or breast-
feeding women, subjects under legal guardianship, and subjects with a pre-
vious positive HIV test or treated with proton-pump inhibitors, which are
contraindicated with rilpivirine, were not eligible.

Subjects were prescribed single-tablet TDF/FTC/RPV, taken once daily
with food for 28 days. They attended a single visit at their inclusion (first day
of PEP or within 4 days after PEP initiation if it had been started at the emer-
gency room); at the end of the 4 week treatment, patients were called by
telephone to evaluate completion of study treatment, reasons for prema-
ture discontinuation, if applicable, and tolerability. Clinical tests were
planned at weeks 2, 4, 8 and 16.

At baseline we recorded sociodemographic and medical data, and infor-
mation concerning the source person (when this was known) and the cir-
cumstances of the exposure. These data were collected according to the
participant’s declarations. Participants were provided with single-tablet
TDF/FTC/RPV for 28 days, and given education and counselling according to
the standard of care regarding PEP adherence and HIV risk. They were told
to take TDF/FTC/RPV with food, and with no proton-pump inhibitor co-
medications. A telephone call to assess tolerability was made between
days 28 and 35 by a physician taking part in the study. Biological assess-
ment was performed at baseline according to French guidelines, and
included HIV, HBV and HCV antibody tests, screening for sexually transmit-
ted infections if the exposure was sexual (syphilis serology, chlamydia PCR
in urine), pregnancy test for women, and biochemistry (creatininaemia, AST
and ALT). The biological follow-up included assessment of renal and hepat-
ic functions at weeks 2 and 4, and HIV, HBV and HCV serological testing at
week 16, as recommended by the French guidelines at the time of the
study.16 The biological follow-up was prescribed to the patient during the
first visit, and could be done in a nearby laboratory.

The primary endpoint was the proportion of participants who discontinued
PEP prematurely, i.e. before day 28, unless they stopped because the source
person was found to be HIV uninfected or with an undetectable HIV viral load.

Secondary endpoints evaluated safety and occurrence of HIV serocon-
version, including proportion of participants with clinical adverse events,
proportion of participants with laboratory abnormalities, proportion of par-
ticipants discontinuing PEP due to adverse events, and proportion of partici-
pants with a negative HIV serology at week 16.

All the subjects who agreed to participate in the study were included in
the baseline data analysis and the tolerability analysis; for efficacy analysis,
the population included all participants except those who had stopped pre-
maturely because the source person was HIV uninfected. SASVR 9.4 was
used to analyse the data. To identify significant differences between quan-
titative variables, the Wilcoxon–Mann–Whitney test was used. P , 0.05 was
considered statistically significant.

Ethics
The ethics committee of the CHU de Nantes approved this research (ap-
proval reference 15.1022) and each participant gave informed consent.

Results

Between March 2016 and March 2017, 163 single-tablet TDF/FTC/
RPV PEP treatments were prescribed to 162 individuals for 150

(92%) sexual exposures, and 13 (8%) non-sexual exposures. Almost
half (49.7%) of the participants were started on PEP in the emer-
gency room. Participants’ characteristics are presented in Table 1.

Amongst non-sexual exposures, 8 (61.5%) were occupational
[clinical ward nurses (n"3), operating room nurse (n"1), biolo-
gist (n"1), physician (n"1), midwife (n"1), dentist (n"1)], and
5 (38.5%) were non-occupational [penetrating wound with an
intravenous drug user’s needle (n"2); wound with a blood-
stained razor blade belonging to an HIV-positive subject who had
ceased treatment 3 years earlier (n"1); puncture with a needle
through a glove (n"1); penetrating wound with an unknown
sharp object in a waste dump (n"1)].

More than half (56.7%) of the sexual exposures occurred in
MSM. Exposures comprised receptive anal intercourse (56.5%),
insertive anal intercourse (48.2%), receptive fellatio (43.5%) and
insertive fellatio (34.1%). The main heterosexual exposures were
receptive vaginal intercourse (47.7%), insertive vaginal inter-
course (46.2%), receptive or insertive fellatio (26.2%), and inser-
tive or receptive anal intercourse (7.7%). Amongst the sexual
exposures, 17 (11.3%) were sexual assaults (14 females, 3 males).
No condom was used in 80 (53.3%) sexual exposures, and a dis-
ruption (break, slip over, or other) occurred in the other cases.
Details about the HIV status of the source persons are reported in
Table 2. Three source persons were HIV infected with detectable
viral load, at 22500, 1400 and 5570 copies/mL, respectively; the
first two had no HIV follow-up, were untreated, and no genotype
of their HIV strain was available; the third had started antiretro-
viral therapy (TDF/FTC/RPV) 2 weeks before the exposure; the
genotype of his HIV strain showed no resistance mutations for
tenofovir, emtricitabine and rilpivirine. In most of the 150 sexual
exposures (85.3%), the source person belonged to the ‘high HIV-
prevalence group’: MSM or bisexual (56.9%), multipartner hetero-
sexual (22.2%) or heterosexual coming from a high-HIV-
prevalence region (9.7%); in 4 cases the source person had no
identified risk, and in 18 cases, the risk was unknown. One hun-
dred and six participants (66 MSM, 40 heterosexual) mentioned
having different partner(s) in the previous 6 months, of whom 58
(54.7%) admitted unprotected sexual intercourse (55.2% MSM).

The flow chart of the study is presented in Figure 1. No participant
was found to be HIV positive at enrolment. Amongst the 163 partici-
pants, 5 (3.1%) discontinued PEP prematurely because the source
person was found to be HIV uninfected, and were excluded from the
week 16 documentation of HIV seroconversion analysis. The clinical
follow-up (telephone contact and evaluation) was completed for
143 of the 158 participants with confirmed indication for PEP
(90.5%); 98 participants (62.0%) completed the biological follow-up
until week 16. No HIV, HBV, HCV or syphilis seroconversion was
observed at week 16 in these 98 individuals. The 60 participants with
confirmed indication for PEP who did not perform HIV testing
after completing PEP represented 40% of the non-sexual exposures
(4/10), 50.8% of the heterosexual exposures (33/65) and 27.7% of
the MSM exposures (23/83).

Of the 148 individuals assessed at the end of week 4, 5 discon-
tinued PEP prematurely for non-confirmed indication, and 7 discon-
tinued PEP prematurely in spite of a confirmed indication for PEP: 2
for non-adherence (discontinued at day 19 and day 23), 1 for sub-
ject’s decision (discontinued at day 1), and 4 because of adverse
events: 3 participants for gastrointestinal intolerance at day 3, day
15 and day 17, respectively, and 1 participant for fatigue at day 25.
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One hundred and three participants (69.6%) declared at least
one adverse event during PEP: the most frequent were fatigue,
gastrointestinal intolerance, headache and sleeping disorders. No
participant presented a severe clinical adverse event. Clinical ad-
verse events and time of occurrence are reported in Table 3.

At baseline, mean AST and ALT were 27.17+11.69 and
26.2+17.08 IU/L, respectively, with no significant variation at
weeks 2 and 4. Mean creatininaemia increased very slightly be-
tween baseline and week 2 to 79.8+12.7 and 87.1+13.2 lmol/L,
respectively (P , 0.0001), and remained stable at week 4. No other
biological adverse event occurred. No participant stopped PEP due
to a biological adverse event.

Discussion

This study confirms that the TDF/FTC/RPV single-tablet regimen for
28 days is well tolerated as occupational and non-occupational
PEP. Even though almost 70% of the participants experienced at
least one adverse event, mostly of mild severity, no serious ad-
verse event occurred, and only four participants (2.8%) stopped

PEP prematurely due to an adverse event. This study corroborates
the observations made in 100 MSM treated with TDF/FTC/RPV
1 pill/day for 28 days as PEP in Australia, where 88% participants
experienced at least one adverse event, but none of these was ser-
ious.24 The high frequency of adverse events could be exacerbated
by the anxiety experienced by these subjects, which can engender
or worsen non-specific symptoms such as those mainly observed
during PEP treatment: gastrointestinal and sleeping disorders
amongst others.

Even though this study was not designed for this objective,
treatment adherence was assessed by participants’ self-
evaluation. We found that ,5% of subjects stopped their treat-
ment prematurely with no medical reason to do so, and .85% of
participants completed the 4 week treatment as planned. Almost
10% of participants were lost to follow-up before the telephone
contact at week 4, leading to missing data concerning adherence
and tolerability. Complete clinical follow-up (until week 4) is slightly
higher in most of the recent studies evaluating PEP; however, these
studies usually set a shorter follow-up, with more visits and more
counselling than our study in close to real-life conditions.23–25 Only

Table 1. Baseline sociodemographic and medical characteristics of the 162 participants

Total Non-sexual exposure (N"13)

Sexual exposure

heterosexual (N"65) MSM (N"84)

Male 120 (74.1) 4 (30.7) 32 (49.2) 84 (100)

Age (years, mean+ SD) 32.9+11.1 36.9+11.8 30.9+8.7 34.1+12.4

Geographic origin

born in France 137 (84.6) 11 (84.6) 49 (75.4) 77 (91.7)

born outside France 25 (15.4) 2 (15.4) 15 (24.6) 7 (8.3)

European Uniona 6 (3.7) 0 3 (4.6) 3 (3.6)

Africab 18 (11.1) 2 (15.4) 13 (20.0) 3 (3.6)

otherc 1 (0.6) 0 0 1 (1.2)

Study level (n"129)

primary school 3 (2.3) 0 3 (5.8) 0

school-leaving diploma 42 (32.6) 3 (30) 17 (32.7) 22 (32.8)

university 84 (65.1) 7 (70) 32 (61.5) 45 (67.2)

Professional activity (n"133)

worker 84 (63.2) 9 (69.2) 32 (61.5) 43 (63.2)

student 24 (18.0) 1 (7.7) 9 (17.3) 14 (20.6)

inactived 25 (18.8) 3 (23.1) 11 (21.2) 11 (16.2)

History of consulting for PEP (n"154) 33 (21.4) 3 (25) 4 (6.5) 26 (32.5)

HBV status (n"122)e

unprotected 44 (36.1) 2 (25.0) 21 (39.6) 21 (34.4)

protected by vaccination 71 (58.2) 5 (62.5) 30 (56.6) 36 (59.0)

previous recovered infection 7 (5.7) 1 (12.5) 2 (3.8) 4 (6.6)

History of syphilis (TPHA!) (n"133) 20 (14.9) 0 2 (3.5) 18 (24.0)

HCV-positive serology (n"140) 0 0 0 0

Values shown are n (%), unless otherwise indicated.
aEuropean Union: Germany (n"2), Belgium (n"1), Spain (n"1), Portugal (n"2).
bAfrica: Algeria (n"1), Morocco (n"1), Tunisia (n"2), Angola (n"1), Cameroon (n"2), DR Congo (n"1), Republic of the Congo (n"1), Côte
d’Ivoire (n"3), Gabon (n"2), Niger (n"1), Nigeria (n"3).
cOther: Haiti.
dUnemployed (n"15), disabled (n"2), retired (n"4), other non-active (n"4).
eHBV serological status interpretation—unprotected: negative anti-HBs Ab and negative anti-HBc Ab; protected by vaccination: positive anti-HBs Ab and
negative anti-HBc Ab; previous recovered infection: positive anti-HBs Ab and positive anti-HBc Ab or positive anti-HBs Ab and equivocal anti-HBc Ab.
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38% of participants did not complete their HIV serology at week
16. This is better than the rates reported in real-life situations: in a
meta-analysis including 97 studies, only 31% of the individuals
treated by PEP completed the serological follow-up,26 and in a
retrospective French study, serological follow-up was completed
by 30% of the patients consulting for PEP, whether a treatment
was prescribed or not.27 The reasons why a third of persons who
had high-risk exposure and were prescribed PEP and counselling
did not consider having an HIV test after completing post-
exposure treatment might be diverse: high confidence in prophy-
laxis and/or a decrease in risk perception 4 months after the index
event and/or omission and/or denial, etc. Sociopsychological
determinants around this issue could help to evaluate this behav-
iour and propose solutions such as text reminders for the 4 month
clinic visit. A second clinic visit, 3 months after end of PEP, could
also be used to reinforce prevention messages and counselling
around safer practices.

Amongst the important criteria to consider when formulating
national or local guidelines concerning the choice of a specific
medication for PEP are its cost and the probability of transmission
of a drug-resistant HIV strain. The cost was obviously an import-
ant consideration when we designed this study, and when the
experts later wrote new French guidelines. In fact, single-tablet
TDF/FTC/RPV was at that time up to 33% cheaper than other alter-
natives, such as tenofovir/emtricitabine!raltegravir, tenofovir/
emtricitabine!darunavir/ritonavir or TDF/FTC/elvitegravir/cobici-
stat. Concerning the risk of transmission of a drug-resistant HIV
strain, since the rate of primary resistance to rilpivirine is ,5% in
antiretroviral-naive HIV-1-infected patients in France,28 guide-
lines recommend not taking into account the risk of primary re-
sistance to rilpivirine when prescribing PEP unless the source
person is known to be infected with a rilpivirine-resistant HIV

strain. The fact that no HIV seroconversion was reported after
TDF/TFC/RPV PEP supports this attitude.

Compared with the study conducted in Australia,24 in an exclu-
sively MSM population, our study enrolled a very diverse popula-
tion. Apart from the MSM group, aged �35 years, born in France,
with a high sociocultural level, 44% of PEP for sexual exposures
were in heterosexual men and women in their early thirties, a
quarter of whom were born outside France, and 4.9% of our cohort
were healthcare workers with occupational exposure, a quarter of
whom had already received PEP in the past.

The population of our study differs from the HIV-positive popu-
lation in France: in 2015, 43% of the newly diagnosed HIV-infected
persons were MSM who were mostly born in France (82%), and
38% were heterosexual men or women who were born
elsewhere.29 Furthermore, the same year, another study esti-
mated that between 35% and 49% of the HIV-infected migrants
living in France and coming from sub-Saharan Africa had con-
tracted HIV in France and not in their country of origin.30 Oddly,
this population only represents�10% of the individuals consulting
for PEP in our region. Therefore, it seems on the one hand that the
French MSM population is correctly represented in our study, and
consults for PEP, but on the other hand that the heterosexual
migrants (who are at high risk of acquiring HIV) do not consult for
PEP after an unprotected sexual exposure. One hypothesis is the
low risk perception of HIV transmission during unprotected sex,
and ignorance of PEP itself and how simple it is to access PEP for
free in French hospitals. A recent study in New York in HIV-negative
individuals at high risk of acquiring HIV showed that more than
half of the MSM knew about PEP, compared with ,20% of hetero-
sexuals, and that knowledge about PEP was better in white individ-
uals (53%) than in African Americans (30%) and Hispanics (36%),
even though apart from MSM, African American and Hispanic

Table 2. HIV status of the source person

Total (N"163) Non-sexual exposure (N"13)

Sexual exposure (N"150)

heterosexual (N"65) MSM (N"85)

Unknown 134 (82.2) 7 (53.8) 61 (93.9) 66 (77.7)

HIV negative 2 (1.2) 0 (0) 1 (1.5) 1 (1.2)

HIV positive 27 (16.6) 6 (46.2) 3 (4.6) 18 (21.2)

viral load (n"27)

,50 copies/mL 7 (25.9) 0 (0) 0 (0) 7 (38.9)

�50 copies/mL 3 (11.1) 2 (33.3) 1 (33.3) 0 (0)

unknown 17 (63.0) 4 (66.7) 2 (66.7) 11 (61.1)

HIV follow-up (n"27)

none 6 (22.2) 3 (50) 1 (33.3) 2 (11.1)

unknown 2 (7.4) 0 (0) 0 (0) 2 (11.1)

regular follow-up 19 (70.4) 3 (50) 2 (66.7) 14 (77.8)

ART

none 1 (5.3) 0 (0) 1 (50) 0 (0)

unknown 5 (26.3) 1 (33.3) 0 (0) 4 (28.6)

ARTa 13 (68.4) 2 (66.7) 1 (50) 10 (71.4)

All values shown are n (%); ART, antiretroviral therapy.
aViral load �50 copies/mL n"1 (heterosexual exposure); viral load ,50 copies/mL n"7 (MSM); viral load unknown n"5 (two non-sexual exposures,
three MSM).
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heterosexuals are now the groups most exposed to HIV.31,32

Another hypothesis that could explain insufficient seeking of PEP
by some individuals is having bad previous experiences, such as ex-
cessive anxiety, blaming and sanctimonious speeches from hos-
pital staff, long waits, difficulty finding the hospital pharmacy, and
bad tolerability of the PEP regimen eventually administered, lead-
ing these highly exposed subjects to reject PEP following a subse-
quent risky exposure, as previously described in a study amongst
HIV-positive subjects who had previously consulted for PEP.33

Therefore there is both an urgent need for information about HIV
transmission and the means of prevention in specific, highly
exposed populations, and a necessity to improve the overall med-
ical care of subjects consulting for PEP. There is also a need to
adapt PEP clinics to the changing population attending for high-
risk exposure. With large-scale implementation of pre-exposure

prophylaxis in MSM at high risk of acquiring HIV, such as those hav-
ing a history of syphilis (24% of our population) or previous PEP use
(one-third of our population), the relative proportion of heterosex-
uals, including migrants, presenting for PEP is going to increase
soon.

Our study has some limitations. The main limitation is its open-
label design and the missing data, particularly regarding HIV ser-
ology test post-PEP. However, our results do not differ from those
of previous studies. Evaluation of tolerability was based on self-
reporting and on a telephone call at the end of the 4 week PEP
course. Even if the evaluation was subjective and not standardized,
we could assess the severity of the claimed symptoms, and whether
or not these led to premature PEP discontinuation. It would have
been interesting to collect data on subjects who consulted for sexual
or non-sexual exposure risk who were not prescribed TDF/FTC/RPV.

Day 28–35

Day 1 
163 PEP

Lost to follow-up: n= 15
9.2%

Completed clinical
follow-up
n= 143

Completed 4 weeks PEP
n= 136
95.1%

PEP interruption
n= 7
4.9%

Participant’s decision: n= 1 

Non-adherence*: n= 2

Adverse event: n= 4

Source HIV negative: n= 5
3.1%

Week 16
Documented HIV

serology
n= 99

Lost to follow-up: n= 44
27.0%

Figure 1. Flow chart of the 163 PEP. The asterisk indicates that non-adherence was self-reported at the week 4 telephone call.
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Finally, even though no PEP failure occurred in our study, this result
can only be extrapolated to settings where prevalence of primary ril-
pivirine resistance is low, and further studies are required to evaluate
rilpivirine-based PEP in other epidemiological settings. The main
strength is the unselected population of the study as very few stud-
ies have evaluated TDF/FTC/RPV in a large population both in sexual
and occupational settings.

In conclusion, the one pill a day regimen of TDF/FTC/RPV for
28 days is a well-tolerated therapeutic option after sexual and
non-sexual events causing exposure to HIV. This excellent toler-
ability and the simplicity of intake lead to low premature discon-
tinuation of treatment, which is a strong asset of this PEP regimen.
This study validates the choice made in French guidelines in 2016,
and recently reasserted in the new 2017 guidelines, to make sin-
gle-tablet TDF/FTC/RPV the first-line PEP apart from particular
cases. The low number of subjects born outside France in compari-
son to the frequency of newly HIV diagnosed infections in this
population highlights a lack of knowledge regarding the existence
and accessibility of PEP, and should lead to specific prevention
campaigns to avoid missed opportunities for PEP in this population.
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Table 3. Most frequent adverse events (.5%) in the population that completed the clinical follow-up (143 participants)

Adverse event

Frequency

Mean time of occurrence (days+ SD)

Severity

Na %b grade N %

Gastrointestinal disorders

nausea 31 21.7 12.6+10.9 1–2 30 96.8

3 1 3.2

diarrhoea 28 19.6 12.8+10.1 1–2 25 89.3

3 3 10.7

abdominal pain 23 16.1 13.2+9.7 1–2 22 95.7

3 1 4.3

vomiting 9 6.3 4.8+5.2 1–2 9 100

3 0 0

General signs

fatigue 50 35.0 16+12.2 1–2 47 94

3 3 6

muscle and joint pain 10 7.0 11.8+5.8 1–2 8 80

3 2 20

Sleep disorders

insomnia 14 9.8 17.6+18.9 1–2 13 92.9

3 1 7.1

CNS disorders

dizziness 13 9.1 6.9+4.8 1–2 12 92.3

3 1 7.7

headache 16 11.2 13.5+10.7 1–2 15 93.8

3 1 6.2

aNumber of participants with an event (participants can have multiple events).
bPercentage of total population with event.
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30 Desgrées du Loû A, Pannetier J, Ravalihasy A et al. Migrants subsahariens
suivis pour le VIH en France: combien ont été infectés après la migration?
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