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Pig\l;ennon The project was piloted and fully implemented in July 2020.
Sexual health Results: By May 2024, 28,798 people received public program PrEP in Spain, and 4159 users were included
Public health in SIPrEP. Most were men (99%, n=4117), primarily gay, bisexual, and other men who have sex with men
(GBMSM) (97%, n=4005), with a median age of 36 years (IQR: 30-43). Most were born in Spain (74%,
n=3075),and 36% (n=1503) had university education. Referrals came from STI centers (19%, n=805) and
primary care (20%, n = 820). At entry, 8% (n=348) had syphilis, 7% chlamydia (n=270) and 7% (n=300) had
gonococcal infection. Among users, 15% (n=642) discontinued PrEP, and 34% (n=216) of them restarted
later. There were four HIV seroconversions (incidence 0.12/100 person-years [95% CI: 0.05-0.33]).
Conclusions: SIPrEP provides valuable real-world data for optimizing interventions but requires improved
national coverage.
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SIPrEP: una herramienta para monitorizar la profilaxis preexposicion al VIH en
Espaiia

RESUMEN

Objetivos: La profilaxis preexposiciéon (PrEP) esta disponible en Espafia desde noviembre de 2019 e
implantada a nivel nacional en 2021. La monitorizacion del proceso de implementacién es esencial para
optimizar la estrategia. Este manuscrito describe el Sistema de Informacién del Programa Espafiol de PrEP
(SIPrEP), su metodologiay las caracteristicas de los usuarios de PrEP desde noviembre de 2019 hasta mayo

Meétodos: Cohorte abierta de ambito nacional que recoge datos sobre personas >16 afios que han iniciado
PrEP en Espaiia. El estudio incluyé a participantes con prescripcién de PrEP en programas publicos desde
el 1 de noviembre de 2019. El proyecto se puso a prueba y se implementé completamente en julio de

Resultados: En mayo de 2024, 28.798 personas recibieron PrEP del programa publico en Espaiia, y 4.159
usuarios fueron incluidos en SIPrEP. La mayoria eran hombres (99%, n=4117), principalmente gais, bisex-
uales y otros hombres que tienen sexo con hombres (97%, n=4005), con una mediana de edad de 36
afios (IQR: 30-43). La mayoria habian nacido en Espaiia (74%, n=3075), y el 36% (n=1503) tenian estu-
dios universitarios. Las derivaciones procedian de centros de ITS (19%, n=805) y de atencién primaria
(20%, n=3820). Al ingreso, el 8% (n=348) tenia sifilis, el 7% clamidia (n=270) y el 7% (n=300) infecciéon
gonocdcica. Entre los usuarios, el 15% (n=642) interrumpio la PrEP, y el 34% (n=216) de ellos la reinicié
mas tarde. Se produjeron cuatro seroconversiones del VIH (incidencia 0,12/100 personas-afio [IC 95%:

Conclusiones: SIPrEP proporciona datos valiosos del mundo real para optimizar las intervenciones, pero
requiere una mejora de la cobertura a nivel estatal.

© 2025 Los Autores. Publicado por Elsevier Espaiia, S.L.U. en nombre de Sociedad Espafiola de

Enfermedades Infecciosas y Microbiologia Clinica. Este es un articulo Open Access bajo la CC BY-NC-ND

licencia (http://creativecommons.org/licencias/by-nc-nd/4.0/).
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Introduction

Pre-exposure prophylaxis (PrEP) is an HIV prevention strat-
egy based on antiretroviral drugs. PrEP is safe, effective and
cost-effective.'~* PrEP implementation has considerably impacted
reducing new HIV infections.>® In Spain, between 2018 and 2023
the number of new yearly HIV diagnoses went from near 4000 to
around 3000, far from the UNAIDS target of reducing new infec-
tions by 75% by 2020. Therefore, additional measures, such as PrEP
are deemed necessary.??

Spain introduced full public reimbursement for PrEP with teno-
fovir disoproxil/emtricitabine in the National Health System on 1st
November 2019. PrEP is provided free of charge to those meet-
ing the criteria set out in the Spanish Guidelines!?: gay, bisexual,
or other men who have sex with men (GBMSM), transgender,
female sex workers, and, from 2021, men and women >16 years
old reporting high-risk behaviour for HIV infection and people who
inject drugs. In Spain, antiretroviral drugs are prescribed exclu-
sively through hospital pharmacies. PrEP programmes are managed
by specialised hospital units and some STI clinics or community
centres linked to hospital pharmacies.!’

Monitoring real-life PrEP outcomes is essential to measure its
impact and identify potential barriers to equitable access for all
people who require it; the Spanish PrEP Programme Information
System (SIPrEP) serves this purpose. The European Centre for Dis-
ease Prevention and Control'? and the World Health Organisation'3
highlight the need for monitoring from a public health perspective.
As of May 2024, 28,798 people were estimated to be receiving PrEP
in Spain, according to aggregate data provided by the Autonomous
Regions to the Ministry of Health.!# This article describes the
methodology, implementation of SIPrEP, and the baseline charac-
teristics of PrEP users after its implementation.

Methods

SIPrEP was designed by the Division for the Control of HIV, STIs,
Viral Hepatitis, and Tuberculosis (Ministry of Health) in collabora-

tion with the HIV Surveillance Unit and the Cohort Coordination
Unit of the Spanish AIDS Research Network (CoRIS) of the Carlos
Il Health Institute. The process involved the Autonomous Regions
and the Spanish Interdisciplinary AIDS Society (SEISIDA).

Study design

SIPrEP is an open-label, prospective, multicenter cohort study
with a nationwide scope. The platform was piloted in June 2020
by health professionals from hospitals, STI clinics, and community
centers with PrEP programs in place or near implementation, and
launched on July 29, 2020. Data from participants who started PrEP
since its implementation (November 1, 2019) to the SIPrEP launch
were introduced retrospectively. The SIPrEP cohort remains open
and participation is voluntary. The study period for this work goes
from November 1, 2019 until May 31, 2024. Data from centers
in Andalusia, Aragon, Balearic Islands, Canary Islands, Castile-La
Mancha, Castile and Leén, Valencian Community, Region of Mur-
cia, Navarre, Basque Country, Melilla were included. Participating
sites are listed in Annex I (supplementary material).

Inclusion criteria

Inclusion criteria include having received a PrEP prescription as
part of a public programme as of the 1st of November 2019 and
having given informed consent.

Objectives and outcome measures

The main objective of SIPrEP is to monitor the characteristics
of PrEP users in public PrEP programs and to provide a tool for
monitoring PrEP implementation in Spain. Another goal - through
the SIPrEP web platform - is to increase awareness among potential
PrEP candidates and healthcare professionals. Here, we report on
baseline socio-demographics, behaviors, STI prevalence, and PrEP
patterns. We describe reported PrEP discontinuations at 54 months,
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reasons for discontinuation, and the cumulative incidence of HIV
seroconversions on SIPrEP.

Study procedures

Participants meeting inclusion criteria are assigned a pseudo-
anonymised identification code. There is no fixed visit structure;
visits are scheduled according to clinical criteria and subject
behaviour but the aim is to follow to three monthly visits rec-
ommended in the National PrEP Guidelines.!® For operational
purposes, three types of visits have been defined: (1) initial visit,
where participants receive the first PrEP prescription; (2) follow-
up visit, where possible discontinuation of PrEP is recorded; and (3)
reinitiation visit, where participants receive a new PrEP prescrip-
tion after a previous discontinuation. Discontinuation was defined
as the deliberate discontinuation of PrEP intake by the participant
since the last visit, missing follow-up visits for more than 6 consec-
utive months, or PrEP discontinuation indicated by the professional
due to contraindications.

Variables

The variables were selected and defined taking into account
the structure of PrEP programmes, the Guidelines for PrEP
Implementation,'® the national implementation study!! and a
review of other PrEP and HIV cohorts.'-18 A closed definition of
chemsex was not provided; it was left to the clinical judgement
of doctors taking care of PrEP users in SIPrEP. The variables are
described in Table 1.

Registration and data access procedures

The project is managed through a website that healthcare pro-
fessionals can access with an individual username and password
(https://siprep.isciii.es). SIPrEP has been registered as a Computer
Program in the Territorial Registry of Intellectual Property of the
Community of Madrid, with reference number 16/2023/3520. The
platform displays the corresponding questionnaires according to
the type of visit. Data entry is conducted by healthcare profession-
als. PrEP centres or public health coordinators of the Autonomous
Regions can share their PrEP data through an automatic upload
tool that guarantees the consistency and coherence of the uploaded
information.

Levels of access to data and legal and ethical considerations

The permissions and user rights to register and consult data
correspond to three organisational levels: centres participating in
SIPrEP (whose professionals can register and access data from their
centre), public health coordinators at the regional level (whose pro-
fessionals can access data from all the centres in their Autonomous
Region), and at national level (Division of HIV, STI, Viral Hepatitis
and Tuberculosis Control and National Epidemiology Centre, whose
professionals can access data from all the centres nation-wide).

The project was approved by the Ethical Committee for Research
with Medicines of the Hospital Universitario la Princesa de Madrid
(no.ISC-TEN-2020-01). All participants must sign an informed con-
sent. The processing of personal data is registered with the Data
Protection Office of the Carlos III Institute of Health in Madrid.
All professionals participating in SIPrEP must sign a confidentiality
agreement in which they undertake to comply with the stipulations
of the General Data Protection Regulation 2016/679 and Organic
Law 3/2018. The rules established by these laws and the security
mechanisms for protecting data used in the project are set out in
the Security Document. Likewise, the Spanish Agency of Medicines
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and Health Products has classified the study using Code No. ISC-
TEN-2020-01.

Data quality control and statistical analysis

The web platform has filters to ensure data consistency and
internal quality processes to detect errors. For these analyses, base-
line characteristics (at the initial visit) were described. Categorical
variables are expressed as frequencies. Numeric variables are
expressed as mean, standard deviation, and median with interquar-
tile range. The cumulative incidence of HIV seroconversion at 54
months, its 95% confidence interval (CI), and the percentage of PrEP
interruption and reinitiation were also calculated.

Scientific dissemination of PrEP information

A strategy has been designed to disseminate PrEP data through
the public section of the web platform https://siprep.isciii.es, aimed
at health professionals and potential PrEP users, and through
Twitter, Instagram, Facebook, and YouTube (@siprepred) aimed at
health professionals and social actors in HIV. SIPrEP data analysis
results are published on the website. A public directory of cen-
tres offering PrEP in Spain is displayed, including location, access
details, and contact information. The website offers infographics,
occasional videos, and links to other PrEP projects and resources.
It also includes a programme to track visits globally and by page
using Google Analytics.

Results

As of May 2024, 4159 people had been recruited into SIPrEP
(14% of the total estimate of PrEP users in Spain, 28,798, following
aggregated notification made by regional HIV coordinators to the
Ministry of Health). Participants were mainly male (99%), mostly
GBMSM (96%), with a median age of 36 years (interquartile range
30-43). The youngest PrEP user was 17 years old. Seven percent
were under 25 years old. The majority were born in Spain (74%),
36% had a university education and were mainly employed (44%)
or self-employed (6%). Thirty-eight percent of participants reported
self-referral to PrEP centres, with 19% being referred from HIV/STI
centres and 20% from primary care (Table 2). Ninety percent of
participants stated that this was their first time using PrEP.

The most frequent criteria for PrEP indication (in the last 12
months)were having had more than ten sexual partners (84%), anal
sex without a condom (78%), and at least one diagnosed STI (42%);
22% of participants had engaged in chemsex in the preceding year
(Table 3). At baseline, 45% of participants had more than two of
these risk practices, while 19% had only one.

Atotal of 913 participants (22%) reported drug use three months
before entering SIPrEP; 55% used poppers, 28% cathinones, 26%
cocaine, 23% cannabis, 21% GHB/GBL, and 9% methamphetamine
(Table 3). At baseline, 21% (814) were diagnosed with at least one
ofthese STIs; 8% (348) with syphilis, 7% (300) with gonococcal infec-
tion, and 7% (270) with chlamydia infection. The most frequent
locations for gonococcal and Chlamydia trachomatis infection were
rectal (55% (n=164)and 70% (n = 188) of participants, respectively);
35% (122/348) of syphilis diagnoses were primary stage. Addition-
ally, 11 participants were diagnosed with hepatitis A (0.3%), 4 with
hepatitis B (0.1%), and 13 with hepatitis C (0.3%) at the initial visit
(Table 4).

Among those with follow-up visits registered, the average num-
ber of visits per participant throughout the study period was 3.6
(SD=2.9). Overall, PrEP discontinuation was reported in 15% (642),
of whom around 34% (216) eventually returned to the clinic to
resume PrEP. The most common reason for stopping PrEP was a
lack of perceived risk (35%; 224). Seven percent (44) stopped due
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Table 1
SIPrEP variables by visit type.
Initial visit Follow-up visit Reinitiation visit Type of variable and response categories
1. Identification of variables
Identification code M M M Text
Date of visit M M M Date
Type of visit M M M Categorical (Initial visit/Follow-up

2. Baseline and socio-demographic variables

w

ES

©

Date of inclusion in the cohort
Date of birth

Sex assigned at birth

Gender identity

Country of birth

Level of education

Employment status

Residence in a city participating in
the programme

Residence in another autonomous
community

Health resource from which the
patient is referred to the
programme™

Criteria for PrEP indication

Target populations®'*

Risk practices for PrEP indication
(last 12 months)*

Use of PrEP prior to PrEP implementation
Prior use of PrEP
Source where PrEP was obtained

Drug used during the last PrEP cycle
Medical follow-up during the last
PrEP cycle

Clinical variables: STIs

Date of sample collection

HIV test result

Diagnosis of gonococcal infection
Diagnosis of chlamydia infection
Site affected by
gonococcal/chlamydia infection®
Diagnosis of syphilis

Syphilis stage

Hepatitis A status
Hepatitis B status
Diagnosis of hepatitis C

Diagnosis of other STIs
Date of diagnosis of other STIs

6. Clinical variables: renal function

Date of sample collection

Serum creatinine (dG/mL)
Estimated glomerular filtration rate
(mL/min)

Urinalysis*

Albumin/creatinine ratio

7. Behavioural variables (last 3 months)

Frequency of condom use

Drug use

visit/Reinitiation visit)

Date

Date

Categorical (Male/Female)

Categorical (Man/Woman/Other)

Categorical

Categorical (Incomplete primary
education/Complete primary
education/Complete compulsory secondary
education or completed high school/University
or higher education/Other)

R Categorical (Employee (working for
others)/Self-employed/Internship
contract/Unemployed/Student/Retired/Pre-
retired/Household work/Incapacitated due to

SR

illness/Other)
R Categorical (Yes/No)
R Categorical (Yes/no)
R Categorical (Primary Care/HIV/STI

Center/Other healthcare facility/Community
organization/By own decision/Other)

M Categorical

M Categorical (More than 10 sexual
partners/Unprotected anal sex/Chemsex
practice/Use of post-exposure prophylaxis/One
or more bacterial STIs/Other)

R R Categorical (Yes/No)

R R Categorical (Private clinic/Research
study/Public PrEP program/Online
purchase/Other)

R R Categorical (TDF-FTC/TAF/Other)

R R Categorical (Yes/No)

M M M Date

M M M Categorical (Positive/Negative)

M M M Categorical (Yes/No)

M M M Categorical (Yes/No)

R R R Categorical
(Urethral/Urinary/Rectal/Pharyngeal)

M M M Categorical (Yes/No)

M M M Categorical (Primary/Secondary/Early
latent/Late latent)

M M M Categorical
(Acute/Past/Vaccinated/Non-immune)
Categorical
(Acute/Past/Vaccinated/Non-immune/Chronic)

M M M Categorical (Yes/No)

R R Open text field
R R Date

M M M Date

M M M Numerical

M M M Numerical

M M M Categorical
(Normal/Proteinuria/Glucosuria/Pyuria)

R R R Categorical (Normal/Abnormal)

R R R Categorical (Never/Less than half/More than
half/Always)

R R R Categorical (Yes/No)
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Table 1 (Continued)
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Initial visit Follow-up visit Reinitiation visit Type of variable and response categories
Drug use per type* R R R Categorical (Poppers/cathinones/cannabis/GHB
or GBL/ecstasy or MDMA/methamphetamine/
speed/ ketamine/heroin/others)
Chemsex R R R Categorical (Yes/No)
Injectable drugs R R R Categorical (Yes/No)
8. PrEP monitoring
Adverse effects” Categorical (Nausea/Other Gastrointestinal
symptoms/Other)
PrEP interruption M Categorical (Yes/No)
Consecutive PrEP dispensing date M Date
9. Adherence to PrEP
Correct PrEP dosing frequency M Categorical
(Never/Occasionally/Regularly/Always)
Regime R Categorical (Daily/On demand/Both)
Number of days not taking PrEP R Numerical
Frequency of PrEP use in condomless R Categorical
sex (Never/Occasionally/Regularly/Always)
10. PrEP interruption
Reason for interruption™ M M Categorical (Pregnancy/Renal function
alteration/Other side effects/Lack of risk
perception/Transfer/Other)
Date took PrEP last M M Date
End of monitoring M M Categorical (Yes/No)
11. Restarting PrEP
Prescription date for resumption of M Date
PrEP
Reason for reinstatement™ R Categorical (Multiple sexual

partners/Unprotected anal sex/Chemsex
practice/Post-exposure prophylaxis use/One or
more bacterial STIs/Other)

M: mandatory; R: recommended; PrEP: HIV pre-exposure prophylaxis; STI: sexually transmitted infection.
For all categorical variables, whenever “Other” option is selected, completing an open text field is suggested.

2 As set out in the PrEP Guidelines in Spain.
" Non-exclusive categories.

to entering a stable relationship, and 7% (45) for other unspecified
personal reasons. Twenty-one percent (133) stopped for relocation
reasons, although it is still being determined how many resumed
PrEP at their new destination. Two percent (14) discontinued due to
COVID-19 or Mpox. In 56 (9%) of discontinuations, impaired renal
function was the cause, and in 61 (10%) cases, other adverse effects.
These categories are not mutually exclusive. Finally, 15% of with-
drawals (94) were considered a loss to follow-up, and the reason
could not be recorded.

Four HIV seroconversions were identified in the study period,
corresponding to an incidence 0.12/100 person-years of 0.12/100
person-years (95% CI 0.05-0.33). These included three GBMSM and
one transgender woman, with a median age of 30 years. In three
cases, HIV diagnosis was made at the second PrEP visit, within the
first 12 weeks of starting PrEP. For the transgender woman, HIV
was diagnosed at the sixth visit (1.5 years after restarting PrEP, as
she had stopped for six months), and adherence was also reported
as suboptimal. None of them had used PrEP previously.

From 1st September 2020, the website received 70,833 visits
and 46,754 unique visits. The most visited page (31,210 views) was
the public directory of PrEP centres in Spain. On social media, there
were 411 posts on X (formerly Twitter), 137 on Instagram (with
1027 interactions), 173 on Facebook, and 34 YouTube videos (with
6454 views).

Discussion

We report on implementing the information system, SIPrEP, to
monitor PrEP use in real-life conditions in Spain. The data collected
allows us to describe the characteristics of people taking PrEP,
which is of considerable value and provides policymakers with data

to optimize interventions. In May 2024, SIPrEP provides the char-
acteristics of 14% of them, with total population coverage having
increased by 4% in the last two year.'*

The characteristics of PrEP users studied are as expected and
align with other national and international publications.!!1920 The
majority are GBMSM, in their 30s, and highly educated. This pop-
ulation is at high risk of HIV infection, as evidenced by their high
number of sexual partners, chemsex, inconsistent condom use, and
high frequency of STIs at baseline. PrEP programmes in Spain reach
the highest HIV incidence group. However, the number of trans-
gender people, cis-heterosexual women, and female sex workers
is low, which requires further thoughts. Likewise, the proportion
of migrants is also strikingly low compared to their high repre-
sentation in new HIV diagnoses in Spain. These findings highlight
the need to analyze the barriers to access that these more vul-
nerable groups may be experiencing in relation to PrEP programs.
Given these data cover 14% of PrEP users, it’s not possible to assess
whether characteristics vary across the country, especially without
data from the largest cities.

The average number of visits per participant was low. Given
that SIPrEP is an open cohort, this may partly reflect that par-
ticipants initiated PrEP at different points in time, some of them
recently. However, other factors may also contribute to this find-
ing. Clinical follow-up visits may be scheduled less frequently than
recommended due to workload constraints in healthcare settings,
and some visits may not be consistently recorded in the SIPrEP sys-
tem. As a result, our ability to fully assess patterns of long-term
engagement in care, discontinuation, and reinitiation of PrEP is
limited.

The observed proportion of people reporting PrEP discontinu-
ation was 15%. However, this figure should be interpreted with
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Table 2 Table 3
Baseline socio-demographic characteristics and referral to PrEP program. Baseline behavioural practices of the SIPrEP cohort.
% (n) % (n)
Total 100 (4159) Number of risk practices for PrEP indication (last 12 months)
1 18.5 (768)
sex ) 2 35.9 (1494)
Men 99.004 (4117) 3 307 (1275)
Women 1.0% (42) 4 123 (511)
Gender identity* 5 1.8(74)
Man 96.7% (4022) Unknown 0.9(36)
\Woman 2.4%(93) Risk practices for PrEP indication (last 12 months)*
Other 0.9% (36) More than ten sexual partners 83.7 (3480)
Unknown 0.2% (8) Anal sex without a condom 78.0 (3246)
Target population™* Chemsex 22.2(924)
GBMSM 96.3% (4005) Use of PEP 11.2 (468)
Transgender women 1.4% (57) At least 1 STI diagnosed (previous year) 42 2 (1757)
Female sex workers 0.7% (28) Other .0(126)
Male sex workers 0.4% (16) Use of drugs (last 3 months)
Cisgender women 0.2%(9) Yes 22.0(913)
Cisgender men 0.2%(8) No 34.8 (1447)
Unknown 0.9% (36) Unknown 432 (1799)
Age Number of drugs used (last 3 months)*"
<25 years 7.1%(297) 1 44.1 (403)
25-34 years 35.6:4 (1479) 2 23.4(214)
35-44 years 35.101:(1459) 3 14.4(131)
245 years 22.2%(924) Four or more 12.8(117)
Region of birth Unknown 5.3 (48)
Spa‘m X 73.9(3075) Drugs used (last 3 months)*"*
Latin America 18.5(771) Poppers 55.2 (504)
Western Europe 44(184) . 27.5(251)
Central and Eastern Europe 7(72) i 25.5(233)
I3y i 2(48) Cannabis 23.1(211)
Unknown 0.2(9) GHBJGBL 208 (190)
Level of education Ecstasy/MDMA 13 7(125)
No studies 0.3(13) Methamphetamine .0(82)
Primary or secondary (compulsory) 11.3 (471) Speed 8(62)
Baccalaureate (not compulsory) 22.8 (946) Ketamine .8(35)
University/postgraduate 36.1 (1503) LSD 2(11)
Other 0.3 (13) Heroin 002( )
Unknown 29.2(1212) Other -3(48)
Employment status® PrEP: HIV pre-exposure prophylaxis; PEP: HIV post-exposure prophylaxis; STI:
Salaried 43 7(1818) sexually transmitted infection; GBH/GBL: gamma hydroxybutyrate/gamma buty-
Self-employed 1(252) rolactone; MDMA: 3,4-methylenedioxy-N-methamphetamine; LSD: lysergic acid
Unemployed 7(237) diethylamide.
Other 2 (174) 2 Recommended collection variable.
Unknown 40 4 (1678) b Among those who used drugs (n=663).
Referral to PrEP** " Non-exclusive categories.
Primary Care Centre 19.7 (820)
HIV/STI Centre 19 4 (805)
Another healthcare setting .3(345) previous findings from other countries. Several studies have doc-
Community organization 6(235) umented that individuals often discontinue PrEP due to changes
8:;2:18051% 38 3 82?())) in their sexual behavior, such as entering a stable relationship or
Unknwon 13.2 (548) reducing the number of sexual partners.”'~># For instance, Whit-

GBMSM: gay, bisexual or another men who have sex with men; PrEP: HIV pre-
exposure prophylaxis; STI: sexually transmitted infection.

2 Recommended collection variable.

" Gender identity as reported by participants, regardless sex or whether they
identify as transgender.

“ Non-exclusive categories.

caution. It may be underestimated due to the limitations described
above, particularly the under-registration of follow-up visits and
the possibility of losses to follow-up not being captured as discon-
tinuation. In addition, the voluntary participation of sites in SIPrEP
may have led to the inclusion of more motivated professionals,
potentially resulting in better-than-average retention. Together,
these factors suggest that the true rate of discontinuation could
be higher than what our data reflect.

Regarding the reasons for discontinuation, loss of risk per-
ception was the most frequently reported factor, aligning with

field et al.2! reported that 50% of participants discontinued PrEP
for these reasons, while studies in France and Germany found sim-
ilar trends, with 32%22 and 49.1%2> of participants, respectively,
citing a reduced need for PrEP as their main reason for stopping.
A systematic review further supports this pattern, highlighting
that perceived risk is a key factor in PrEP discontinuation and
reinitiation.2>

Discontinuation due to adverse effects was less common but
remains a relevant concern. Reports indicate that the proportion
of participants stopping PrEP due to side effects varies, ranging
from 2.9%2° to 17.5%.23 In our cohort, costs associated with PrEP
uptake and difficulties navigating the healthcare system were not
frequently reported as reasons for discontinuation,?”-2® though this
aspect should be further explored to ensure appropriate support for
users experiencing tolerability issues.

We found four seroconversions. Given the short time between
PrEPstart and three of these, these are likely undiagnosed infections
during the window period as all had, by protocol, and HIV-negative
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Table 4
Baseline clinical characteristics of PrEP users.

Sexually transmitted infection % (n)

Total syphilis cases 8.4 (348)
Primary syphilis 35.1(122)
Secondary syphilis 15.2(53)
Early latent syphilis 14.1 (49)
Latent syphilis of unknown duration 27.9(97)
Unknown stage 7.8 (27)

Gonococcal infection (total cases) 7.2 (300)

By site of infection
Urethral 19.7 (59)
Rectal 54.7 (164)
Pharyngeal 46.0 (138)
Unknown 0.3 (1)

Chlamydia trachomatis infection™ (total cases) 6.5 (270)

By site of infection
Urethral 23.3(63)
Rectal 69.6 (188)
Pharynx 14.1 (38)
Unknown 1.5(4)
Lymphogranuloma venereum 0.4 (16)

Hepatitis A status
Immune?® 50.2 (2,089)
Susceptible 34.5(1,434)
Unknown 15.3 (636)

Hepatitis B status
Immune? 63.6 (2,647)
Susceptible 26.2 (1,089)
Chronic infection® 0.3 (14)
Unknown 9.8 (409)

Diagnosis of hepatitis C
Incident case 0.3 (13)
Negative 94.1 (3,913)
Unknown 5.6 (233)

3 Including vaccinated participants with natural immunity (past infection).
b Duration of more than 6 months.
" Non-exclusive categories.

test at baseline. Studies like PrEP Impact assume infections occur-
ring up to week 6 are pre-existing.!” The fourth seroconversion
occurred in a person who stopped PrEP for a long period. Stud-
ies such as the Kaiser Permanente Northern California cohort
show higher infection rates in individuals with gaps in the PrEP
continuum, mainly among those who discontinued and did not
reinitiate.??

The HIV seroconversion incidence over 54 months was low
(0.12/100 person-years). Other cohort studies report similarly low
incidence: AMPrEP (0.3/100)°; the French National Health Study
found (0.19/100)3'; and a US national cohort (0.8/100).3?

Other countries have initiated PrEP cohort studies, such as
the one in Ile-de-France, France.?? Different approaches involve
retrieving data from existing GBMSM cohorts, e.g. in the United
States of America®* and in Lisbon, Portugal.>> Scotland has imple-
mented monitoring systems that provide macro-indicators of PrEP
uptake.?® SIPrEP is an example of a dynamic, prospective cohort
system that allows in-depth monitoring of a nationwide public
health strategy, providing clinical and behavioural data for future
research.

Visits to the SIPrEP website were high. Similar results were
reported by the US PrEP locator,>” the only other online PrEP direc-
tory that has published data. Awareness of PrEP among GBMSM is
limited in Spain,” the only other online PrEP directory that, to our
knowledge, has published data on its metrics. Our results are rel-
evant since awareness among GBMSM has shown to be limited in
Spain.3839

One strength of SIPrEP is its collaborative nature, involving all
actors related to PrEP in Spain. Due to Spain’s political and territo-
rial structure, where Autonomous Regions manage healthcare and
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public health, SIPrEP’s design and implementation experience may
be useful in similar scenarios.

Nineteen percent of PrEP users meet only one of the two manda-
tory eligibility criteria outlined in national guidelines, suggesting
some practitioners prescribe PrEP based on broader criteria. Some
authors recommend that PrEP Guidelines be expanded beyond risk
practices.*0

This work has limitations. SIPrEP, launched in July 2020, faced
delays due to COVID-19, impeding implementation. Only 14% of
PrEP users in Spain are included, and scale-up is ongoing. This 14%
may not fully represent PrEP users in Spain, as data from major
cities like Barcelona and Madrid are absent. Delays are caused by
regional organizational challenges, not refusals from PrEP users.
Despite this, we do not expect major differences in PrEP users across
Spain, though this bias may explain the under-representation of
transgender people in early analyses. The lack of a standardized
definition for chemsex in this cohort, along with the fact that slam-
ming was not included as a practice, are limitations of this study.
This highlights the need for future evaluations to adopt uniform
definitions for chemsex and ensure that all relevant practices are
captured to better understand its impact.

SIPrEP has proven valuable for PrEP monitoring and providing
real-time strategic information for decision-making. It confirms
that PrEP programmes are reaching the target population but
highlights the low number of transgender users, requiring further
action.

Ethical approval and consent to participate

The Ethics Committee approved this study for Research with
Medicines of the Hospital Universitario la Princesa de Madrid (reg-
istration number ISC-TEN-2020-01).

Declaration of generative Al and Al-assisted technologies in
the writing process

During the preparation of this work, the author used ChatGPT
for translation and proofreading of specific sections of the text.
After using this tool, the author reviewed and edited the content as
needed and takes full responsibility for the content of the publica-
tion.

Funding

The project has been carried out thanks to non-competitive pub-
lic funding from the Division for the Control of HIV, STIs, Viral
Hepatitis and Tuberculosis (DCVIHT). The project has also benefited
from cooperation with the HIV Surveillance Unit, the AIDS Research
Network (RIS), and CIBERINFEC, which provided human resources.
We gratefully acknowledge the agreement between the Ministry
of Health and the Spanish Interdisciplinary AIDS Society (SEISIDA).

Declaration of competing interest

The authors declare that they have no conflicting interests.

Acknowledgements

We want to thank the regional HIV coordinators and all the
healthcare professionals in the centres with PrEP programmes who
have contributed and continue to contribute to the design and
implementation of SIPrEP. We acknowledge the hospitals that par-
ticipated in the pilot study: Hospital Universitario de Donostia,
Hospital General Universitario de Elche, Hospital Marina Baixa,
Hospital Universitario Virgen del Rocio, Hospital Clinico Univer-

521



C.Iniesta, V. Hernando, I Jarrinetal.

sitario de Valencia, Centro de Salud Internacional y Enfermedades
Transmisibles de Drassanes, and BCN Checkpoint.

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in

the online version, at doi:10.1016/j.eimce.2025.06.012.

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

. HIV  Prevention

. McCormack S, Dunn DT, Desai M, Dolling DI, Gafos M, Gilson R, et al. Pre-

exposure prophylaxis to prevent the acquisition of HIV-1 infection (PROUD):
effectiveness results from the pilot phase of a pragmatic open-label randomised
trial. Lancet. 2016;387:53-60.

. Molina JM, Capitant C, Spire B, Pialoux G, Cotte L, Charreau I, et al. On-demand

preexposure prophylaxis in men at high risk for HIV-1 infection. N Engl ] Med.
2015;373:2237-46.

. Cambiano V, Miners A, Dunn D, McCormack S, Ong K], Gill ON, et al. Cost-

effectiveness of pre-exposure prophylaxis for HIV prevention in men who have
sex with men in the UK: a modelling study and health economic evaluation.
Lancet Infect Dis. 2018;18:85-94.

. van de Vijver DAMC, Richter AK, Boucher CAB, Gunsenheimer-Bartmeyer B, Kol-

lan C, Nichols BE, et al. Cost-effectiveness and budget effect of pre-exposure
prophylaxis for HIV-1 prevention in Germany from 2018 to 2058. Euro Surveill.
2019;24:1800398.

. Smith DK, Sullivan PS, Cadwell B, Waller LA, Siddiqi A, Mera-Giler R, et al. Evi-

dence of an association of increases in pre-exposure prophylaxis coverage with
decreases in human immunodeficiency virus diagnosis rates in the United States,
2012-2016. Clin Infect Dis. 2020;71:3144-51.

. Grulich AE, Guy R, Amin ], Jin F, Selvey C, Holden ], et al. Population-level

effectiveness of rapid targeted high-coverage roll-out of HIV pre-exposure pro-
phylaxis in men who have sex with men: the EPIC-NSW prospective cohort
study. Lancet HIV. 2018;5:e629-37.

. Unidad de vigilancia de VIH, ITS y hepatitis. Vigilancia Epidemioldgica del VIH

y sida en Espafia 2023: Sistema de Informacién sobre Nuevos Diagnésticos de
VIH y Registro Nacional de Casos de Sida. Centro Nacional de Epidemiologia.
Instituto de Salud Carlos IlI/Divisién de control de VIH, ITS, Hepatitis virales y
tuberculosis. Madrid: Ministerio de Sanidad; 2024.

2020 Road Map - accelerating HIV preven-
tion to reduce new infections by 75% [Internet]. Available from:
https://www.unaids.org/en/resources/documents/2017/hiv-prevention-2020-
road-map [cited 21 November 2024].

. Ayerdi Aguirrebengoa O, Vera Garcia M, Portocarrero Nuflez JA, Puerta Lépez T,

Garcia Lotero M, Escalante Garcia C, et al. Implementing pre-exposure prophy-
laxis could prevent most new HIV infections in transsexual women and men
who have sex with men. Rev Clin Esp (Barc). 2019;219:360-6.

Grupo de Trabajo de PrEP, Divisién de Control de VIH, ITS, Hepatitis virales
y Tuberculosis. Ministerio de Sanidad Manual de implementacién de un
Programa de Profilaxis Preexposicion al VIH en Espaiia; 2021. Available from:
https://www.sanidad.gob.es/ciudadanos/enfLesiones/enfTransmisibles/sida/
PrEP/Manual PrEP_FINAL.pdf [Updated December 2021].

Iniesta C, Coll P, Barbera M], Garcia Deltoro M, Camino X, Fagtindez G, et al.
Implementation of pre-exposure prophylaxis programme in Spain. Feasibility
of four different delivery models. PLoS One. 2021;16:e0246129.

ECDC Evidence Brief. Pre-exposure prophylaxis for HIV
prevention in Europe [Internet]; 2016. Available from:
https://www.ecdc.europa.eu/en/publications-data/ecdc-evidence-brief-pre-
exposure-prophylaxis-hiv-prevention-europe [cited 21 November 2024].

WHO  PrEP  Implementation Tool [Internet].  Available from:
https://www.who.int/tools/prep-implementation-tool [cited 21 November
2024].

Division de Control de VIH, ITS, Hepatitis virales y Tuberculosis. Sis-

tema de informacién de programas de Profilaxis Pre-exposicién
al VIH en Espafia (SIPrEP). Informe de resultados noviembre
2019-mayo 2024. Ministerio de Sanidad; 2024. Available from:

https://www.sanidad.gob.es/ciudadanos/enfLesiones/enfTransmisibles/sida/
PrEP/Informe_SiPreP_julio2024.pdf [cited 21 November 2024].
Spain-National-PrEP-Guideliens-2020.pdf  [Internet].  Available  from:
https://www.prepwatch.org/wp-content/uploads/2022/03/Spain-National-
PrEP-Guideliens-2020.pdf [cited 21 November 2024].

Prevention of HIV in “flle-de-France” - full text view -
calTrials, gov. Report No.: NCT03113123; 2022. Available
https://clinicaltrials.gov/study/NCT03113123 [cited 21 November 2024].
Sullivan AK, Saunders ], Desai M, Cartier A, Mitchell HD, Jaffer S, et al.
HIV pre-exposure prophylaxis and its implementation in the PrEP Impact
Trial in England: a pragmatic health technology assessment. Lancet HIV.
2023;10:e790-806.

Sobrino-Vegas P, Gutiérrez F, Berenguer J, Labarga P, Garcia F, Alejos-Ferreras
B, et al. La cohorte de la red espafiola de investigacion en sida y su biobanco:
organizacioén, principales resultados y pérdidas al seguimiento. Enferm Infecc
Microbiol Clin. 2011;29:645-53.

Clini-
from:

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

522

Enfermedades Infecciosas y Microbiologia Clinica 43 (2025) 515-522

Hoornenborg E, Achterbergh RC, van der Loeff MFS, Davidovich U, van der Helm
JJ, Hogewoning A, et al. Men who have sex with men more often chose daily than
event-driven use of pre-exposure prophylaxis: baseline analysis of ademonstra-
tion study in Amsterdam. J Int AIDS Soc. 2018;21:e25105.

Greenwald ZR, Maheu-Giroux M, Szabo ], Robin JAB, Boissonnault M, Nguyen
VK, et al. Cohort profile: I’Actuel Pre-Exposure Prophylaxis (PrEP) Cohort study
in Montreal, Canada. BMJ Open. 2019;9:e028768.

Whitfield THF, John SA, Rendina HJ, Grov C, Parsons JT, Why L. Quit pre-exposure
prophylaxis (PrEP)? A mixed-method study exploring reasons for PrEP discon-
tinuation and potential re-initiation among gay and bisexual men. AIDS Behav.
2018;22:3566-75.

Garofoli N, Siguier M, Robineau O, Valette M, Phung B, Bachelard A, et al. Inci-
dence and factors associated with PrEP discontinuation in France. ] Antimicrob
Chemother. 2024;79:1555-63.

Koppe U, Marcus U, Albrecht S, Jansen K, Jessen H, Gunsenheimer-Bartmeyer B,
etal. Barriers to using HIV pre-exposure prophylaxis (PrEP) and sexual behaviour
after stopping PrEP: a cross-sectional study in Germany. BMC Public Health.
2021;21:159.

Cannon CA, Ramchandani MS, Buskin S, Dombrowski ], Golden MR. Brief report:
previous preexposure prophylaxis use among men who have sex with men
newly diagnosed with HIV infection in King County, WA. ] Acquir Immune Defic
Syndr. 2022;90:504-7.

Kiggundu R, Soh QR, Tieosapjaroen W, Fairley CK, Tucker JD, Tang W, et al.
Restarting pre-exposure prophylaxis (PrEP) for HIV: a systematic review and
meta-analysis. EClinicalMedicine. 2024;72:102647.

Vanbaelen T, Rotsaert A, Jacobs BKM, Florence E, Kenyon C, Vuylsteke B, et al.
Why do HIV pre-exposure prophylaxis users discontinue pre-exposure prophy-
laxis care? A mixed methods survey in a pre-exposure prophylaxis clinic in
Belgium. AIDS Patient Care STDS. 2022;36:159-67.

Unger ZD, Golub SA, Borges C, Edelstein ZR, Hedberg T, Myers J. Reasons for PrEP
discontinuation after navigation at sexual health clinics: interactions among sys-
temic barriers, behavioral relevance, and medication concerns. ] Acquir Immune
Defic Syndr. 2022;90:316-24.

Holloway IW, Dougherty R, Gildner ], Beougher SC, Pulsipher C, Montoya JA,
et al. Brief report: PrEP uptake adherence, and discontinuation among California
YMSM using geosocial networking applications. ] Acquir Imnmune Defic Syndr.
2017;74:15-20.

Hojilla JC, Hurley LB, Marcus JL, Silverberg M], Skarbinski ], Satre DD, et al. Char-
acterization of HIV preexposure prophylaxis use behaviors and HIV incidence
among US adults in an integrated health care system. JAMA Network Open.
2021;4:e2122692.

Hoornenborg E, Coyer L, Achterbergh RCA, Matser A, Schim van der Loeff MF,
Boyd A, et al. Sexual behaviour and incidence of HIV and sexually transmitted
infections among men who have sex with men using daily and event-driven pre-
exposure prophylaxis in AMPrEP: 2 year results from a demonstration study.
Lancet HIV. 2019;6:e447-55.

Tassi MF, Laurent E, Gras G, Lot F, Barin F, de Gage SB, et al. PrEP monitoring and
HIV incidence after PrEP initiation in France: 2016-18 nationwide cohort study.
J Antimicrob Chemother. 2021;76:3002-8.

Van Epps P, Wilson BM, Garner W, Beste LA, Maier MM, Ohl ME. Brief report:
incidence of HIV in a nationwide cohort receiving pre-exposure prophylaxis for
HIV prevention. ] Acquir Immune Defic Syndr. 2019;82:427-30.

Puppo C, Spire B, Morel S, Génin M, Béniguel L, Costagliola D, et al. How PrEP
users constitute a community in the MSM population through their specific
experience and management of stigmatization. The example of the French
ANRS-PREVENIR study. AIDS Care. 2020;16:1-8.

Parsons JT, Rendina HJ, Lassiter JM, Whitfield THF, Starks TJ, Grov C. Uptake of
HIV pre-exposure prophylaxis (PrEP) in a national cohort of gay and bisexual
men in the United States. ] Acquir Immune Defic Syndr. 2017;74:285-92.
Fernandes F, Meireles P, Rocha M, Rojas ], Barros H. PrEP users among Lisbon
MSM Cohort participants - a first look after PrEP implementation in Portugal.
Eur ] Public Health. 2019;29 Supplement_4, ckz185.355.

Health Protection Scotland An Official Statistics Publication for Scotland.
Implementation of HIV PrEP in Scotland: second year report; 2019. Available
from:  https://www.lothiansexualhealth.scot/wp-content/uploads/2020/03/
HIV_PrEP_report-2019-22022019.pdf [cited 21 November 2024].

Siegler AJ, Wirtz S, Weber S, Sullivan PS. Developing a web-based geolocated
directory of HIV pre-exposure prophylaxis-providing clinics: the PrEP locator
protocol and operating procedures. JMIR Public Health Surveill. 2017;3:e58.
Iniesta C, Folch C, Meyer S, Vazquez M, Casabona ], Diaz A. Would eligible gay,
bisexual and other men who have sex with men use PrEP? Awareness, knowl-
edge, eligibility and intention to use PrEP among EMIS-2017 participants in
Spain. Prev Med. 2022;156:106962.

Iniesta C, Folch C, Meyer S, Vazquez M, Casabona ], Jonas K, et al. Corrigen-
dum to “Would eligible gay, bisexual and other men who have sex with men
use PrEP? Awareness, knowledge, eligibility and intention to use PrEP among
EMIS-2017 participants in Spain” [Prev Med 156 (2022) 106962]. Prev Med.
2022;157:107017.

GeSIDA. Recomendaciones sobre la Profilaxis Pre-Exposicién para la
Prevencion de la Infeccion por VIH en Espafia. 2023. Disponible en:
http://.gesida-seimc.org/category/guias-clinicas/otras-guias-vigentes/.


http://dx.doi.org/10.1016/j.eimce.2025.06.012
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0205
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0210
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0215
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0220
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0225
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0230
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0235
https://www.unaids.org/en/resources/documents/2017/hiv-prevention-2020-road-map
https://www.unaids.org/en/resources/documents/2017/hiv-prevention-2020-road-map
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0400
https://www.sanidad.gob.es/ciudadanos/enfLesiones/enfTransmisibles/sida/PrEP/Manual_PrEP_FINAL.pdf
https://www.sanidad.gob.es/ciudadanos/enfLesiones/enfTransmisibles/sida/PrEP/Manual_PrEP_FINAL.pdf
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0255
https://www.ecdc.europa.eu/en/publications-data/ecdc-evidence-brief-pre-exposure-prophylaxis-hiv-prevention-europe
https://www.ecdc.europa.eu/en/publications-data/ecdc-evidence-brief-pre-exposure-prophylaxis-hiv-prevention-europe
https://www.who.int/tools/prep-implementation-tool
https://www.sanidad.gob.es/ciudadanos/enfLesiones/enfTransmisibles/sida/PrEP/Informe_SiPreP__julio2024.pdf
https://www.sanidad.gob.es/ciudadanos/enfLesiones/enfTransmisibles/sida/PrEP/Informe_SiPreP__julio2024.pdf
https://www.prepwatch.org/wp-content/uploads/2022/03/Spain-National-PrEP-Guideliens-2020.pdf
https://www.prepwatch.org/wp-content/uploads/2022/03/Spain-National-PrEP-Guideliens-2020.pdf
https://clinicaltrials.gov/study/NCT03113123
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0285
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0290
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0295
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0300
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0305
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0315
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0320
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0325
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0330
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0405
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0335
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0340
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0345
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0350
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0355
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0360
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0365
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0370
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0375
https://www.lothiansexualhealth.scot/wp-content/uploads/2020/03/HIV_PrEP_report-2019-22022019.pdf
https://www.lothiansexualhealth.scot/wp-content/uploads/2020/03/HIV_PrEP_report-2019-22022019.pdf
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0385
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0390
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://refhub.elsevier.com/S0213-005X(25)00201-0/sbref0395
http://.gesida-seimc.org/category/guias-clinicas/otras-guias-vigentes/

	SIPrEP: A tool to monitor HIV pre-exposure prophylaxis in Spain
	Introduction
	Methods
	Study design
	Inclusion criteria
	Objectives and outcome measures
	Study procedures
	Variables
	Registration and data access procedures
	Levels of access to data and legal and ethical considerations
	Data quality control and statistical analysis
	Scientific dissemination of PrEP information

	Results
	Discussion
	Ethical approval and consent to participate
	Declaration of generative AI and AI-assisted technologies in the writing process
	Funding
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	References


