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Abstract
Background: There is a lack of up-to-date real-life evidence on antiretroviral therapy (ART) strategies among people livingwith
HIV (PLWH) in Portugal. This study aimed to describe the treatment strategy used in PLWH either initiating or switching ART.
Methods:Non-interventional, cross-sectional, multicenter study carried out between December 2019 andOctober 2021
in Portugal.
Results: A total of 237 PLWH were included in this study, 171 of whom were ART-experienced and 66 were ART-naı̈ve.
The study showed that triple regimens were the most common ART strategy and integrase strand transfer inhibitors-based
therapy was the most frequently used therapeutic class in both ART-naı̈ve and ART-experienced PLWH. Nevertheless,
about a third of PLWH who started a triple regimen transitioned to a dual regimen. Patient-reported outcomes revealed
high HIV literacy and similar ART preferences in both groups.
Conclusions: This real-world study showed that triple regimens were the most widely used ART strategy, even after the
European AIDS Clinical Society guidelines introduced the recommendation of a dual regimen for naı̈ve patients. The
cohorts of this study presented a high level of HIV literacy at the time of inclusion. Our findings highlighted that taking pills
only once a day is considered a very important feature for most patients.
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Introduction

Infection with human immunodeficiency virus (HIV) has
become increasingly acknowledged as a manageable chronic
disease, due to the advent of antiretroviral therapy (ART) that
significantly increased the life expectancy of people livingwith
HIV (PLWH).1,2 HIV treatment is currently recommended for
all PLWH, regardless of CD4+ T cell count or clinical stage3–5

to prevent HIV-related morbidity and mortality and reduce
transmission risk.6 Hence, unforeseen numbers of PLWH are
currently receiving treatment throughout life to maintain
prolonged viral suppression.7 The need for life-long treatment
that meets patient convenience, efficacy, and safety may re-
quire regimen switches.4,8

The development of novel antiretroviral agents is now fo-
cused not only on improving long-term efficacy and safety but
also on reducing the treatment impact on PLWH’s lifestyle, using
simpler dose regimens to increase treatment adherence9,10 and
quality of life (QoL). Sociodemographic, clinical characteristics,
and local guidelines11 can also influence the ART choice.10

Adequate selection of ART either for starting or
switching treatment is a key matter for long-term virological
control success. However, to our knowledge, real-life ev-
idence on ART prescribing patterns in ART-naı̈ve and ART-
experienced PLWH in Portugal is still missing.

This study aimed to characterize ART strategies for both
ART-naı̈ve and ART-experienced PLWH in a real-world setting
in Portugal. The sociodemographic and clinical profile, treatment
preferences, QoL, and HIV literacy of PLWH were also
explored.

Methods

Study design and patients

This is a retrospective, multicenter cross-sectional, non-
interventional study conducted between December 2019
and October 2021 in 15 HIV units of Portuguese hospitals.
This study included HIV-1-positive people aged ≥18 years
who were either starting or switching ART at the time of the
study inclusion and who had available data on age, gender at
birth, HIV diagnosis date, current prescribed ART regimen,
CD4+ T cell count, and viral load. Patients were excluded if
they were participating in a clinical trial or were unable or
unwilling to comply with the study requirements.

Independent Ethics Committees approved the study
(Table S1), which was conducted according to applicable
national regulations and to the Helsinki Declaration of the
World Medical Association updated in 2013. Written in-
formed consent was obtained from all patients.

Endpoints and assessments

The primary endpoint analyzed the proportion of ART-naı̈ve
and ART-experienced PLWH for three parameters related to

the most recently prescribed ART: regimen (dual or triple or
other regimens), schedule therapy (once daily or twice daily
or other), and therapeutic class for triple regimen (protease
inhibitors [PI]-based therapy or integrase strand transfer
inhibitors [INSTI]-based therapy, or non-nucleoside reverse
transcriptase inhibitor [NNRTI]-based therapy). In ART-
experienced PLWH, it was further analyzed their first ART
regimen and the switch to a different ART regimen since the
first ART.

The secondary endpoints included the description of
sociodemographic and clinical data retrieved from patients’
medical charts, and self-reported questionnaires (QoL,
treatment preferences, and HIV literacy) completed at the
inclusion study visit.

QoL was assessed through the 31-item WHOQOL-HIV-
BREF12,13 questionnaire covering six domains: physical,
psychological, independence, social relationships, environ-
ment, and spirituality. Test results were transformed into a scale
of 0 (lower QoL) to 100 (higher QoL). Treatment preferences
were evaluated by a 24-item questionnaire covering four main
domains of treatment (benefits, tolerability/toxicity, long-term
effects and administration characteristics) and results were
ranked as most versus least important options. HIV literacy
was assessed through a questionnaire with four multiple-
choice questions, classified as an overall score for correct
answers (range: 0-4). For single-answer questions, the correct
answer was classified with one point; for multiple-answer
questions, the mean/median of the individual scores obtained
by each patient was determined as the ratio between the
number of correct options selected and the number of correct
answers possible (range: 0-1).

Statistical methods

Sociodemographic and clinical data were summarized using
quantitative (mean, standard deviation [SD], median, and in-
terquartile range) and qualitative variables (counts and per-
centages). Student’s t-test orMann-Whitney non-parametric test
were used for quantitative variables, and Chi-Square test or
Fisher Exact test were used for categorical variables. Statistical
comparisonswere performed for a significance level of 0.05. No
imputation of missing data was performed.

Results

Patient and disease characteristics

This study included a total of 237 PLWH: 171 ART-
experienced and 66 ART-naı̈ve PLWH. Sociodemographics,
comorbidity and concomitant therapy, clinical and HIV
infection-related characteristics of PLWH at inclusion in the
study are shown in Table 1. The mean age of total PLWHwas
45 years and almost 70%weremale at birth and had a full-time
job. Over 70% had education up to secondary school, never
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Table 1. Sociodemographics, comorbidity and concomitant therapy, clinical, and HIV infection-related characteristics in the overall
population, ART-experienced, and ART-naı̈ve PLWH at inclusion.

Overall population
(n = 237)

ART-experienced
(n = 171) ART-naı̈ve (n = 66)

p-
value

Sociodemographics
Age, mean (SDa), years 45.3 (12.5) 48.1 (11.6) 38.1 (11.9) b

≥50 years, n (%) 92 (38.8) 78 (45.6) 14 (21.2)
Gender at birth, male, n (%) 164 (69.2) 108 (63.2) 56 (84.8) .002
Origin, n (%)c .007
Portugal 170 (71.7) 126 (73.7) 44 (66.7)
Brazil 25 (10.5) 12 (7.0) 13 (19.7)
Angola 14 (5.9) 11 (6.4) 3 (4.5)
Guinea-Bissau 7 (2.9) 5 (2.9) 2 (3.0)
Cape Verde 6 (2.5) 6 (3.5) 0 (0.0)
Other 15 (6.3) 11 (6.4) 4 (6.1)
Education, n (%) (n = 212) .393
None 6 (2.8) 4 (2.6) 2 (3.4)
1st, 2nd or 3rd cycle 74 (34.8) 60 (39.0) 14 (24.1)
Secondary & post-secondary school 90 (42.5) 61 (39.6) 29 (50.0)
Higher education 42 (19.8) 29 (18.8) 13 (22.4)
Employment, n (%) (n = 231) —

Full-time 159 (68.8) 108 (65.5) 51 (77.3)
Otherd 72 (31.2) 57 (34.5) 15 (22.7)
BMI, Kg/m2 (n = 196) b

Median (IQRe) 23.8 (21.5-27.1) 23.9 (21.6-27.9) 23.6 (20.9-26.1)
Smoking, n (%) (n = 229) .283
Current smoker 93 (40.6) 70 (41.9) 23 (37.1)
Former smoker 28 (12.2) 23 (13.8) 5 (8.1)
Never smoked 108 (47.2) 74 (44.3) 34 (54.8)
Illicit drug use, n (%) (n = 230) .062
Current user 9 (3.9) 5 (3.0) 4 (6.1)
Former user 47 (20.4) 40 (24.0) 7 (10.6)
Never used 174 (75.7) 122 (73.1) 52 (78.8)
Alcohol use disorder, n (%) (n = 236) 15 (6.4) 13 (7.6) 2 (3.0) .313

Comorbidity and concomitant therapy
Non-AIDS related comorbidities, n (%)f 147 (62.0) 117 (68.4) 30 (45.5) b

Hypercholesterolemia 52 (21.9) 47 (27.4) 5 (7.5) b

Arterial hypertension 41 (17.3) 35 (20.5) 6 (9.1) b

Depression 16 (6.8) 11 (6.4) 5 (7.5) b

Chronic anxiety 16 (6.8) 12 (7.0) 4 (6.1) b

Diabetes mellitus 14 (5.9) 13 (7.6) 1 (1.5) b

Non-ART concomitant treatments, n (%)g 109 (46.0) 90 (52.6) 19 (28.8) b

Antihypertensives 37 (33.9) 32 (35.6) 5 (26.3) b

Lipid-lowering agents 36 (33.6) 33 (37.1) 3 (16.7) b

Antidepressants/anxiolytics 24 (22.0) 18 (20.0) 6 (31.6) b

Antiplatelet/anticoagulants 14 (13.0) 13 (14.6) 1 (5.3) b

Insulin/oral antidiabetics 13 (11.9) 12 (13.3) 1 (5.3) b

HIV infection-related characteristics
HIV Duration of infection, (months) b

Median (IQRe) 74.0 (3.0-192.0) 144.0 (60-216.5) 1.0 (0.0-2.0)
Mode of transmission, n (%) <.001
Heterosexual sex 103 (43.5) 81 (47.4) 22 (33.3)
Men who have sex with men 69 (29.1) 33 (19.3) 36 (54.5)
Intravenous drug use 37 (15.6) 35 (20.5) 2 (3.0)

(continued)
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used illicit drugs, and were originally from Portugal. None-
theless, the frequency of PLWH originally from Portugal was
significantly higher in the ART-experienced than in the ART-
naı̈ve group. In contrast, the ART-naı̈ve group had a signifi-
cantly higher proportion of PLWH who were male at birth
compared with the ART-experienced group.

Regarding the non-AIDS related comorbidities, hypercho-
lesterolemia and arterial hypertension were the most frequent in
the ART-experienced group. In the ART-naı̈ve group, arterial
hypertension was the most frequent, followed by, at equal
ranking, hypercholesterolemia, and depression. The most fre-
quent non-ART concomitant treatments were associated with
the most common non-AIDS-related comorbidities.

The main mode of transmission was heterosexual sex in
ART-experienced PLWH and men having sex with men in
ART-naı̈ve PLWH.

ART-experienced PLWH had a normal median CD4+

Tcell count and over 95% had a viral load <100.000 copies/
mL, whereas ART-naı̈ve PLWH had a median CD4+ T cell
count below the normal range and 50% had a viral
load <100.000 copies/mL. The time from HIV diagnosis to
first ART initiation was significantly lower in the ART-naı̈ve
than ART-experienced PLWH.

ART prescription

A triple drug regimen was the most common recently
prescribed regimen during the study period in the overall
population and ART-experienced group, and it was also the
most common first ART regimen prescribed in the ART-
naı̈ve group (Figure 1(A)).

The analysis of the first ART prescribed in both ART-
naı̈ve and experienced PLWH revealed that the triple reg-
imen was also the most common regimen prescribed since
1993. The only exception was for the year 1998, with
a similar number of patients who received dual and triple
regimens as the first ART (Table 2).

Regarding the classes of triple regimens, INSTI was the
most common prescribed class, followed by NNRTI and PI
in both ART-naı̈ve and ART-experienced PLWH
(Figure 1(B)). Concerning the schedule therapy, around
95% of ART-experienced and all ART-naı̈ve PLWHwere on
a once-daily dosage scheme (Figure 1(C)).

ART switch

In the ART-experienced group, the triple regimen was the
dominant ART initiation choice used from 1993 to 2021,
except for 1998 (Table 2). However, of the 156 patients who
started triple regimens, around one-third switched to dual
regimens later in time (Table 3). The number of switches
registered varied from one single switch, which was the most
frequent number of switches, to six or more switches (Table 3).

Characteristics valued by patients in relation
to treatment

The characteristics valued by patients in relation to treat-
ment were, overall, similar between the ART-naı̈ve and
ART-experienced PLWH, with treatment efficacy being
considered the main benefit. Additionally, the ability to
continue treatment even in the presence of other diseases or

Table 1. (continued)

Overall population
(n = 237)

ART-experienced
(n = 171) ART-naı̈ve (n = 66)

p-
value

Otherh 28 (11.8) 22 (13.0) 6 (9.1)
CD4+ T cell count, cells/mL (n = 233) b

Median (IQRe) 519.0 (300.0-751.0) 591.0 (410.5-797.0) 309 (218.3-495.5)
Plasma RNAVIH (viral load), <100.000 copies/mL, n
(%) (n = 179)

150 (83.8) 125 (96.8) 25 (50.0) b

Time from HIV diagnosis to first ART initiation,
(months) (n = 234)

.016

Median (IQRe) 1.0 (0.0-16.0) 2.0 (0.0-23.0) 1.0 (0.0-2.0)

aSD: standard deviation; bp-value not calculated due to the inherent bias of comparing this parameter between ART-naı̈ve and ART-experienced PLWH;
cThe remaining population is from Brazil (overall population = 10.5%, ART-experienced = 7.0%, ART-naı̈ve = 19.7%), Angola (overall population = 5.9%;
ART-experienced = 6.4%; ART-naı̈ve = 4.5%), Guinea-Bissau (overall population = 2.9%; ART-experienced = 2.9%; ART-naı̈ve = 3.0%), Cape Verde
(overall population = 2.5%; ART-experienced = 3.5%; ART-naı̈ve = 0.0%) and others (overall population = 6.3%; ART-experienced = 6.4%; ART-naı̈ve =
6.1%); dOther: part-time (overall population = 1.7%, ART-experienced = 1.8%, ART-naı̈ve = 1.5%), unemployed (overall population = 13.0%, ART-
experienced = 13.9%, ART-naı̈ve = 10.6%) student (overall populationl = 3.5%, ART-experienced = 2.4%, ART-naı̈ve = 6.1%), retired (overall population =
8.7%, ART-experienced = 10.3%, ART-naı̈ve = 4.5%), temporarily disabled (overall population = 2.6%, ART-experienced = 3.6%, ART-naı̈ve = 0.0%),
disabled (overall population = 0.4%, ART-experienced = 0.6%, Naı̈ve = 0.0%), and housewife (overall population = 1.3%, ART-experienced = 1.8%, ART-
naı̈ve = 0.0%); eIQR: Interquartile range;fConcomitant comorbidities present in more than 5% of patients; gConcomitant treatments administered to more
than 10% of patients; hOther modes of transmission include: mother to child (overall population = 1.3%; ART-experienced = 1.8%; ART-naı̈ve = 0.0%),
parenteral (overall population = 0.4%; ART-experienced = 0.6%; ART-naı̈ve = 0.0%), other (overall population = 1.7%; ART-experienced = 1.8%; ART-
naı̈ve = 1.5%) and unknown (overall population = 8.4%; ART-experienced = 8.8%; ART-naı̈ve = 7.6%).
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conditions was the most important parameter within the
category ‘tolerability and toxicity’; receiving a treatment
that would unlikely cause heart problems and changes in the
appearance (shape of the body) was the most important
feature within the category ‘long-term effects’; and a once-
daily regimen was the most important characteristic within
the category ‘administration characteristics’ (Table 4).

Quality of life and HIV literacy

Of all the analyzed domains of the WHOQOL-HIV-BREF
questionnaire (‘physical’, ‘psychological’, ‘independence’, ‘so-
cial relationship’, ‘environment’, ‘spirituality’, ‘general QoL’),
only the ‘general QoL’ domain showed a significant better
transformed score for ART-experienced PLWH (68.6 [SD 18.4])
than forART-naı̈ve PLWH(61.7 [SD16.5]),p= .007 (Table S2).

In respect to HIV literacy, above 90% of PLWH of the
overall population knew that HIV infection is caused by
a virus, and that HIV can cause AIDS if not treated.
Moreover, above 95% of PLWH knew that sexual contact is
one of the ways of spreading HIV (Table S3).

Discussion

This real-world study aimed to assess the current character-
istics and management of ART-naı̈ve and ART-experienced
PLWH in Portugal. We found that triple regimens were the
most prescribed ART in both groups, being INSTI-based ART

the most commonly used, as recommended by the European
guideline.5 However, around one-third of the ART-
experienced PLWH who started ART with triple regimens,
switched to dual regimens with time. Although the reasons
underlying ART switch were not assessed, improvement in
adherence and tolerability, avoidance of toxicity and/or drug-
drug interactions may be plausible explanations.10,14–16

In 2019, the European AIDS Clinical Society updated
the guidelines, recommending as first-line ART not only
triple regimens but also, for the first time, a dual regimen
(dolutegravir + lamivudine).17 Despite the increase of 8.5
percentage points in the dual regimen prescription from
2020 to 2021 in the ART-naı̈ve group, that trend was not
observed in the ART-experienced patients who switched
ART in the same years of observation (2020-2021).
Therefore, it will be necessary to collect more data to de-
termine whether the recent recommendation of dual regi-
men as a first-line treatment has had an impact on the
management of PLWH in Portuguese clinical practice.

This study also characterized PLWH in Portugal at
a sociodemographic and clinical level, as these features are
known to play a role on treatments’ choice.10 Most PLWH
were male at birth and sex was the main mode of HIV
transmission. These characteristics reflect the latest data
from the WHO regarding HIV/AIDS surveillance in
Western Europe, that reports a 2.4 male-to-female ratio and
sex as the main transmission mode (71.3%), concerning
new diagnoses in 2022.18

Figure 1. Most recently prescribed ART in the overall population, ART-naı̈ve and ART-experienced PLWH. (a) ART regimen (N =
237). (b) Therapeutic classes within the triple regimen (N = 175). (c) Dosage schedule (N = 236).
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At the time of inclusion in the study, HIV literacy was
high. The fact that almost all ART-naı̈ve PLWH knew that
sexual contact is one of the modes of transmission, and yet, it
was the main mode of transmission, raises the question of
whether these individuals did not know that is possible to
have protected sex or if they did but chose to engage in unsafe
sexual behavior.19,20 The proportion of males was

significantly higher in the ART-naı̈ve than in the ART-
experienced group. This difference may be partly ex-
plained by the fact that the main mode of transmission in the
ART-naı̈ve group was sex between men, whereas in the ART-
experienced group was heterosexual sex. These data could be
mirroring recent reports in which 35.2% of the transmission
mode, in Western Europe in 2022, was sex between men.18

Table 2. Year of ART initiation and ART regimens prescribed in the ART-naı̈ve group and ART-experienced group.

Dual regimen n (%) Triple regimen n (%) Another regimen n (%)

ART-naı̈ve
2020 1 (2.6) 38 (97.4) 0 (0.0)
2021 3 (11.1) 24 (88.9) 0 (0.0)

ART-experienced
1993 0 (0.0) 1 (100.0) 0 (0.0)
1994 0 (0.0) 0 (0.0) 1 (100.0)
1997 1 (33.3) 2 (66.7) 0 (0.0)
1998 1 (50.0) 1 (50.0) 0 (0.0)
1999 0 (0.0) 2 (100.0) 0 (0.0)
2000 0 (0.0) 4 (100.0) 0 (0.0)
2001 1 (20.0) 4 (80.0) 0 (0.0)
2002 0 (0.0) 1 (100.0) 0 (0.0)
2003 0 (0.0) 11 (91.7) 1 (8.3)
2004 0 (0.0) 9 (100.0) 0 (0.0)
2005 1 (33.3) 2 (66.7) 0 (0.0)
2006 0 (0.0) 7 (100.0) 0 (0.0)
2007 0 (0.0) 5 (100.0) 0 (0.0)
2008 0 (0.0) 4 (100.0) 0 (0.0)
2009 0 (0.0) 13 (100.0) 0 (0.0)
2010 0 (0.0) 6 (100.0) 0 (0.0)
2011 0 (0.0) 10 (90.9) 1 (9.1)
2012 0 (0.0) 7 (100.0) 0 (0.0)
2013 0 (0.0) 2 (100.0) 0 (0.0)
2014 0 (0.0) 7 (100.0) 0 (0.0)
2015 2 (18.2) 9 (81.8) 0 (0.0)
2016 1 (12.5) 7 (87.5) 0 (0.0)
2017 2 (16.7) 10 (83.3) 0 (0.0)
2018 0 (0.0) 9 (100.0) 0 (0.0)
2019 0 (0.0) 16 (94.1) 1 (5.9)
2020 0 (0.0) 3 (100.0) 0 (0.0)
2021 0 (0.0) 3 (100.0) 0 (0.0)

Table 3. ART switches in ART-experienced PLWH.

n (%)

ART switch (n = 167)
1 switch 64 (38.3)
2 switches 39 (23.4)
3 switches 28 (16.8)
4 switches 11 (6.6)
5 switches 8 (4.8)
≥6 switches 17 (10.2)

Switch from triple to dual regimen (n = 156) 52 (33.3)
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Table 4. Characteristics valued by patients in relation to treatment.

Domainsa
Overall population
(n = 237)

ART-experienced
(n = 171)

ART-naı̈ve
(n = 66)

Benefits, n (%)
The HIV treatment works very well (reduces the amount of
the infection in my body)

Most
important

163 (68.8) 117 (70.1) 46 (69.7)

Least
important

4 (1.7) 3 (1.8) 1 (1.5)

The HIV treatment improves my thoughts and feelings about
the disease

Most
important

10 (4.2) 4 (2.4) 6 (9.1)

Least
important

54 (22.8) 47 (28.8) 7 (10.8)

The HIV treatment improves my social life (spending time with
friends or family)

Most
important

11 (4.6) 7 (4.2) 4 (6.1)

Least
important

69 (29.1) 42 (25.8) 20 (30.8)

The HIV treatment continues to work well for a long time
after I take it

Most
important

9 (3.8) 7 (4.2) 2 (6.0)

Least
important

9 (3.8) 8 (4.9) 1 (1.5)

The HIV treatment will allow me to choose more therapy
options in the future

Most
important

7 (3.0) 7 (4.2) 0 (0.0)

Least
important

30 (12.7) 20 (12.3) 10 (15.4)

Over time, HIV treatment will not stop working well to treat
the disease

Most
important

3 (1.3) 3 (1.8) 0 (0.0)

Least
important

35 (14.8) 22 (13.5) 13 (20.0)

I can take the HIV treatment safely with other treatments I
may need for other diseases conditions

Most
important

30 (12.7) 22 (13.2) 8 (12.1)

Least
important

34 (14.3) 21 (12.9) 13 (20.0)

Tolerability/Toxicity, n (%)
The HIV treatment rarely causes feelings of nausea Most

important
43 (18.9) 34 (21.0) 9 (13.6)

Least
important

36 (15.7) 28 (17.1) 8 (12.3)

The HIV treatment rarely causes diarrhea Most
important

5 (2.2) 3 (1.9) 2 (3.0)

Least
important

34 (14.8) 21 (12.8) 13 (20.0)

The HIV treatment rarely causes anxiety, depression, and/or
problems with sleeping

Most
important

48 (21.1) 27 (16.7) 21 (31.8)

Least
important

23 (10.0) 17 (10.4) 6 (9.2)

I can take the HIV treatment even if I have other diseases or
conditions

Most
important

109 (47.8) 84 (51.9) 25 (37.9)

Least
important

29 (12.7) 19 (11.6) 10 (15.4)

During HIV treatment, I can get pregnant and/or breastfeed Most
important

23 (10.1) 14 (8.6) 9 (13.6)

Least
important

107 (46.7) 79 (48.2) 28 (43.1)

(continued)
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Table 4. (continued)

Domainsa
Overall population
(n = 237)

ART-experienced
(n = 171)

ART-naı̈ve
(n = 66)

Long-term effects, n (%)
The HIV treatment does not affect my appearance or the way I
look (changes in the shape of my body)

Most
important

69 (30.1) 43 (25.9) 26 (41.3)

Least
important

68 (30.1) 48 (29.3) 20 (32.3)

It is unlikely that HIV treatment will cause problems with my
heart

Most
important

98 (42.8) 69 (41.6) 29 (46.0)

Least
important

18 (8.0) 17 (10.4) 1 (1.6)

It is unlikely that HIV treatment will cause problems with my
kidneys

Most
important

32 (14.0) 25 (15.1) 7 (11.1)

Least
important

10 (4.4) 7 (4.3) 3 (4.8)

It is unlikely that HIV treatment will cause problems with my
bone loss

Most
important

18 (7.9) 18 (10.8) 0 (0.0)

Least
important

33 (14.6) 28 (17.1) 5 (8.1)

It is unlikely that HIV treatment will cause problems with my
cholesterol

Most
important

12 (5.2) 11 (6.6) 1 (1.6)

Least
important

97 (42.9) 64 (39.0) 33 (53.2)

Administration characteristics (I), n (%)
I only have to take a few pills Most

important
41 (17.7) 28 (16.9) 13 (19.7)

Least
important

21 (9.2) 16 (9.8) 5 (7.8)

I only have to take my pills once a day Most
important

168 (72.4) 122 (73.5) 46 (69.7)

Least
important

11 (4.8) 6 (3.7) 5 (7.8)

I can take my pills without food Most
important

12 (5.2) 9 (5.4) 3 (4.5)

Least
important

63 (27.6) 47 (28.7) 16 (25.0)

The pills I take are small in size Most
important

11 (4.7) 7 (4.2) 4 (6.1)

Least
important

133 (58.3) 95 (57.9) 38 (59.4)

Administration characteristics (II), n (%)
I have to swallow pills once a day Most

convenient
102 (46.2) 70 (44.6) 32 (50.0)

I have to swallow pills once a week Most
convenient

9 (4.1) 7 (4.5) 2 (3.1)

I have to swallow pills once a month Most
convenient

40 (18.1) 31 (19.7) 9 (14.1)

I have to get an injection once a month (using a needle or
syringe)

Most
convenient

13 (5.9) 6 (3.8) 7 (10.9)

I have to get an implant twice a year (under the skin) Most
convenient

4 (1.8) 2 (1.3) 2 (3.1)

I have to get an implant once a year (under the skin) Most
convenient

53 (24.0) 41 (26.1) 12 (18.8)

aEach patient selected just one answer as most important and one answer as the least important, for each domain (Benefits, Tolerability/Toxicity, Long-
term effects, Administration characteristics (I), Administration characteristics (II)) of this questionnaire.

880 International Journal of STD & AIDS 35(11)



Most PLWH (69%) had a full-time job, contrary to
a 2014 study in which most patients (60%) were either
unemployed or retired.21 These findings may reflect the
impact played by the improvement of ART during the last
decade on factors associated with employment as
discrimination/stigma and on PLWH’s perception on how
their health issues affect their daily work.

Portugal was the most common country of origin in both
groups, but the percentage of patients originally from
Portugal was significantly lower in the ART-naı̈ve group
(who had, on average, less than a year of HIV infection) than
in the ART-experienced group (who had, on average, 12
years of HIV infection), reflecting the known immigrant
population growth in the last decade.22 Additionally, due to
the high percentage of ART-experienced patients originated
from Portugal, we do not anticipate a major impact on the
results regarding treatment regimens recommended in other
countries.

ART initiation commonly triggers metabolic disorders,
especially among those under long-term ART, leading to
a BMI increase in ART-experienced patients.23,24 Never-
theless, the median BMI in ART-experienced patients was
within the normal range, suggesting that overweight can be
avoided. Despite that, over 20% of ART-experienced
PLWH presented cardiometabolic diseases (hyper-
cholesteremia and arterial hypertension). The fact that half
of the people were above 50 years old can also play a role, as
aging is associated with the emergence of these type of
comorbidities.25

The significantly shorter time from HIV diagnosis to first
ART initiation in ART-naı̈ve than in the ART-experienced
PLWH may be the consequence of the 2015 WHO
guidelines that started to recommend ART for all adults with
HIV regardless of CD4+ T cell count.26

At the time of study inclusion, ART-experienced PLWH
had a median CD4+ T cell count within the normal range,
indicating a controlled disease and good patient monitoring.
In contrast, ART-naı̈ve patients had a median CD4+ T count
below the normal range and half of them had ≥100.000
copies/mL of viral load. The compromised immune system
and a high level of viral load make patients more susceptible
to infections.27 These circumstances may have prompted the
lower score attributed by ART-naı̈ve PLWH to the general
QoL domain, as assessed by the WHOQOL-HIV BREF
tool.

Regarding patients’ ART preferences, the most valued
parameters in the two groups (with an average age differ-
ence of 10 years) were the efficacy of ART, the possibility of
being treated with ART even in the presence of other
diseases/conditions, and the existence of ART in pills that
can be taken once a day. This indicates a consensus in the
preferences across age and experience with ART, which is
an important insight for improving disease management and
patient adherence to the treatment. Our study also showed
that most ART-experienced and all ART-naı̈ve PLWH were

on a once-daily dosage scheme, an administration charac-
teristic considered as most important for the majority of
PLWH. However, in a recent study involving several Eu-
ropean countries, 65% of patients expressed worry about
forgetting to take their daily dose and 43.3% perceived room
for improvement with their HIV medication.28

Despite the insights of this study, it is also important to
consider its limitations. First, it was an observational and
cross-sectional design, with data collected from medical
charts. Information for some variables was incomplete or
missing as it was collected for purposes other than research.
Second, the study was only carried out in HIV centers in
Portugal, which restricts the generalization of the findings to
a broader population. Third, although this study assessed
sociodemographic and clinical characteristics of ART-naı̈ve
and ART-experienced patients, it does not allow to derive
causal relationships between patient profile and ART
choice. Fourth, the number of included ART-naı̈ve PLWH
was approximately 2.6 times lower than the ART-
experienced PLWH. As the study was conducted during
the COVID-19 period, we cannot rule out the possible
impact of the pandemic on the number of newly diagnosed
patients. It has been described in the literature that the
pandemic led to a decrease in HIV testing and, therefore,
a decrease in newly diagnosed patients.29–32 Indeed, the
2022 report on HIV infection in Portugal showed a lower
number of HIV diagnoses in 2020 than in 2021 and raised
the possibility that those differences were associated with
the COVID-19 pandemic.33 However, the report did not
investigate if the reduction in the number of newly di-
agnosed HIV-positive people was due to a restriction in
access to diagnosis, behavioral changes, or other un-
identified factors.33 Regarding ART management, although
some studies have shown that the pandemic did not affect
treatment management,34,35 our data do not allow us to draw
any conclusion on this matter.

Conclusions

This real-world study provided an updated overview of the
characteristics and management of ART-naı̈ve and ART-
experienced PLWH in Portugal. Triple regimen was the
most prescribed regimen, mainly INSTI-based therapy.
However, approximately one-third of the patients from the
ART-experienced group that started with triple regimen
switched to dual regimen. The vast majority of patients had
once-daily dosage schedule, being in accordance with one
of their preferences regarding administration characteristics.
Overall, the ART preferences were similar between the two
groups, suggesting a consensus on the characteristics that
PLWH most appreciate. Lastly, the levels of HIV literacy
were high, indicating an educational success.

In summary, by assessing real-world ART prescribing
patterns, this study has generated evidence on current
treatment strategies in the clinical practice in Portugal.

Pedro et al. 881



Acknowledgements
The authors would like to acknowledge the START study team
(Table S4). Medical writing support for the preparation of this
manuscript was provided by Catarina Leitão at Evidenze Health
España S.L., funded by MSD Portugal. Statistical analysis was
performed by Nilza Gonçalves at KeyPoint (Evidenze Group) and
Sara Pinheiro at Evidenze Health España S.L. and funded by MSD
Portugal. Responsibility for opinions, conclusions and in-
terpretation of data lies with the authors.

Author contributions
ET was involved in the study’s conceptualization, methodology,
and investigation, in the formal analysis of the results, and writing -
original draft and review & editing of the manuscript; JA was
involved in the study’s conceptualization and methodology, and
writing - review & editing of the manuscript; IL was involved in
the formal analysis of the results and writing - review & editing of
the manuscript; LP, AZ, RT, PP, JO, IVP, RS, ST, PB, FM, IN and
AC were involved in the investigation and writing – review &
editing of the manuscript.

Declaration of conflicting interests
The author(s) declared the following potential conflicts of
interest with respect to the research, authorship, and/or pub-
lication of this article: The authors of this manuscript declare:
JO participated on advisory boards and speaker for Gilead
Sciences, ViiV Healthcare and Sanofi; IL and JA are employees
of MSD Portugal; ET participated as a consultant, on advisory
boards for MSD Portugal; RT participated as a speaker for
MSD, ViiV, Gilead, Janssen; IN has received support from
MSD Portugal for training and research activities; LP has
participated in advisory boards for MSD and ViiV. The other
authors declare no conflicts of interest.

Funding
The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article: This
work was supported by MSD Portugal [Protocol NIS008356].

ORCID iDs
Alexandre Carvalho  https://orcid.org/0000-0001-5683-3181
Inês Lains  https://orcid.org/0009-0001-0003-4636

Data availability
The original contributions presented in the study are included in
the article/supplementary material. Further inquiries can be di-
rected to the corresponding author.

Supplemental Material
Supplemental material for this article is available online.

References
1. Katz IT and Maughan-Brown B. Improved life expectancy of

people living with HIV: who is left behind? Lancet HIV 2017;
4: e324–e326. DOI: 10.1016/s2352-3018(17)30086-3.

2. Wandeler G, Johnson LF and Egger M. Trends in life expectancy
of HIV-positive adults on antiretroviral therapy across the globe:
comparisonswith general population.CurrOpinHIVAIDS 2016;
11: 492–500. DOI: 10.1097/coh.0000000000000298.

3. WHO. Consolidated guidelines on HIV prevention, testing,
treatment, service delivery and monitoring: recommendations
for a public health approach. Geneva, Switzerland: World
Health Organization, 2021.

4. GeSIDA. Executive summary of the GeSIDA/National AIDS
Plan consensus document on antiretroviral therapy in adults
infected by the human immunodeficiency virus (updated
January 2018). Enferm Infecc Microbiol Clı́n 2019; 37:
195–202. DOI: 10.1016/j.eimc.2018.02.010.

5. EACS. EACS guidelines. European AIDS Clinical Society, 2021.
6. Albert J, Berglund T, Gisslen M, Gröön P, Sönnerborg A, Tegnell
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