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Background: Epidemiological and immunovirological 
features of people living with HIV (PLWH) can vary by 
sex. Aim: To investigate, particularly according to sex, 
characteristics of PLWH who consulted a tertiary hospi-
tal in Barcelona, Spain, in 1982–2020. Methods: PLWH, 
still in active follow-up in 2020 were retrospectively 
analysed by sex, age at diagnosis, age at data extrac-
tion (December 2020), birth place, CD4+ cell counts, 
and virological failure. Results: In total, 5,377 PLWH 
(comprising 828 women; 15%) were included. HIV 
diagnoses in women appeared to decrease from the 
1990s, representing 7.4% (61/828) of new diagnoses 
in 2015–2020. From 1997, proportions of new HIV diag-
noses from patients born in Latin America seemed to 
increase; moreover, for women born outside of Spain, 
the median age at diagnosis appeared to become 
younger than for those born in Spain, with signifi-
cant differences observed in 2005–2009 and 2010–
2014 (31 vs 39 years (p = 0.001), and 32 vs 42 years 
(p < 0.001) respectively), but not in 2015–2020 (35 vs 
42 years; p = 0.254). Among women, proportions of 
late diagnoses (CD4+ cells/mm3 < 350) were higher than 
men (significantly in 2015–2020: 62% (32/52) vs 46% 
(300/656); p = 0.030). Initially, virological failure rates 
were higher in women than men, but they were similar 
in 2015–2020 (12% (6/52) vs 8% (55/659); p = 0.431). 
Women ≥ 50 years old represented 68% (564/828) of 
women actively followed up in 2020.

Conclusions: Women still have higher rates of late 
HIV diagnoses than men. Among currently-followed-
up women, ≥ 50 year-olds, who need age-adapted care 
represent a high percentage. Stratifying PLWH by sex 
matters for HIV prevention and control interventions.

Introduction
Worldwide, women and girls in 2021 represented ca 
54% of people living with HIV (PLWH) and 49% of all 
new HIV diagnoses were in women. Across different 
parts of the globe, numbers of women living with HIV 
(WLWH) and their age at diagnosis can vary. In sub-
Saharan Africa, 15 to 24-year-old women are estimated 
twice as likely to be living with HIV as men of the same 
age. In all other areas of the world, men living with HIV 
(MLWH) outnumber WLWH [1].

Studying WLWH and MLWH separately is important 
for several reasons. In terms of pathogenesis, issues 
related to both gender and sex may cause differences 
between women and men. Gender-specific behav-
iours and or/socio-cultural constructs could influence 
how HIV is acquired in each group or how it affects 
respective individuals. Sex-related biological aspects, 
such as genetic and/or hormonal factors may also 
lead to heterogeneous host-responses to the virus in 
men and women, with, for example, variable levels of 
immune activation at acquisition of the virus/onset of 
disease and differences in tolerances to antiretroviral 
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medications [2]. In terms of preventive strategies, 
WLWH may receive less attention and may be excluded 
in countries where the epidemic disproportionally 
affects men who have sex with men [3].

According to the Spanish Bulletin of Epidemiological 
Surveillance of HIV and AIDS published in 2022, the 
rate of new HIV diagnoses in Spain is similar to that 
of countries in the western part of the World Health 
Organization (WHO) European Region. In 2021, women 
accounted for 11% of all new HIV diagnoses in Spain, 
with a rate of 1.3 new HIV diagnoses per 100,000 popu-
lation [4], which is slightly lower than the 1.6 new HIV 
diagnoses per 100,000 population reported among 
women across the countries of the European Economic 
Area in 2021 [5].

Concerning the region of Catalonia (7.5 million inhabit-
ants), the Hospital Clínic in Barcelona, a tertiary hospi-
tal, has been one of the reference centres for HIV care 
since the beginning of the HIV epidemic. In 2020, 329 
cases of HIV were diagnosed in Catalonia [6], and in 
the same year 110 treatment-naïve HIV patients had 
their first visit at the Hospital Clínic (according to local 
hospital data).

The objective of this study was to investigate epide-
miological and immunovirological characteristics of 
PLWH at diagnosis, at Hospital Clínic, and the response 
of these patients to antiretroviral treatment (ART). The 
aim was also to understand how these features differ 
among PLWH, in particular according to sex, and how 
they evolved with time since the beginning of the HIV 
epidemic.

Methods

Study type
This was a descriptive, retrospective and comparative 
observational study of PLWH who were followed-up in 
the HIV unit of Hospital Clínic from the beginning of the 
HIV epidemic until December 2020, when data extrac-
tion was performed.

Source of data
Epidemiological data, such as date and place of birth, 
and date of HIV diagnosis, have been routinely regis-
tered into a clinical-history database of Hospital Clínic 
approved by the local ethics review committee since 
1982. Laboratory data, such as CD4+ cell count, HIV 
viral load, and type of ART, have been routinely regis-
tered in the same database since 1990.

Description of the historical and active cohorts and 
their use

The ‘historical cohort’ of Hospital Clínic includes all 
PLWH who visited Hospital Clínic since the HIV epi-
demic started. The ‘active cohort’ of Hospital Clínic 
consists of PLWH who are currently in follow-up, i.e. 
HIV patients who had at least one laboratory test 

12 months before the data extraction was performed 
(December 2020).

The historical cohort was used to describe all patients 
with a new HIV diagnosis who ever visited our hospi-
tal. These were described according to each year of the 
study and stratified according to sex.

The active cohort served as a base for more exten-
sive epidemiological, immunovirological and clinical 
analyses. Data in the active cohort were stratified by 
sex and retrospectively analysed according to suc-
cessive periods within the study. The time intervals 
of these periods (all starting on 1 January and ending 
on 31 December of the given years) were determined 
by considering the introduction of combined ART, 
commercialisation of newer drugs, and changes in 
policies on when to start ART. Two periods pre-intro-
duction of combined ART and four periods post-intro-
duction of combined ART were established: period 1, 
from January 1982 to December 1989; period 2, from 
January 1990 to December 1996; period 3, from January 
1997 to December 2004; period 4, from January 2005 
to December 2009; period 5, from January 2010 to 
December 2014; and period 6, from January 2015 to 
December 2020.

Epidemiological variables and laboratory 
parameters of active cohort patients
For the active cohort, the epidemiological variables 
studied were sex (referring to, throughout the manu-
script, as ‘sex assigned at birth’; male or female), year 
of HIV diagnosis, age at HIV diagnosis, age at data 
extraction (December 2020), mode of HIV acquisition 
(sexual, transfusion of blood products, vertical trans-
mission, or people who inject drugs) and place of birth 
(Spain, rest of Europe, Africa, Latin America, United 
States, Asia, or unknown).

Laboratory, antiretroviral and clinical data were only 
analysed for a subset of the active cohort starting 
1990. Indeed, in patients diagnosed with HIV before 
1990, missing data on the baseline CD4+ cell count, HIV 
viral load, and antiretroviral treatment (ART) were fre-
quent occurrences; hence, the period from 1 January 
1982 to December 1989 was excluded from analysis. 
Moreover, for patients transferred to Hospital Clínic 
from other centres, the baseline CD4+ cell count and 
HIV viral load were not always reported in the elec-
tronic records; therefore, for data accuracy, laboratory, 
antiretroviral and clinical data were analysed only for 
treatment-naïve HIV patients visiting in our hospital, 
i.e. patients who had never started ART in other cen-
tres before being transferred or before their first visit 
to our hospital.

The laboratory parameters taken into account were the 
CD4+ cell count (cells/mm3) at diagnosis, nadir CD4+ cell 
count (cells/mm3), and HIV viral load (copies/mL) at 
diagnosis. Late diagnosis was defined as CD4+ cell 
count  < 350 cells/mm3  at diagnosis. In relation to 
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treatment, we analysed the type of ART regimen at 
the initiation of treatment, number of changes in ART 
during the follow-up, and virological suppression and 
virological failure after the initiation of ART. Virological 
failure was defined as two consecutive viral loads 
of > 50 copies/mL after achieving viral suppression.

Statistical analyses
Qualitative variables were expressed as the frequency 
and percentage. Quantitative variables were expressed 
as the median and interquartile range (IQR), as some 
of them were not normally distributed. Dunn’s test 
was used to perform multiple pairwise comparisons. 
For comparisons of two groups in different time peri-
ods, logistic and linear regression models with the 
interaction of both group and period variables were 
performed for each variable of interest as the depend-
ent variable. Application criteria for both regressions 
were checked, including the normal distribution of 
the residuals for linear regression. All tests were two-
tailed, and statistical significance was set at p < 0.05. 
The statistical analyses were performed using Stata 17 
software (StataCorp LLC, College Station, TX, United 
States (US)).

Results

Demographic evolution of the historical cohort
From the first cases registered in the early 1980s to 
those registered until December 2020, 11,617 PLWH 
were followed-up in the Hospital Clínic. Women 
accounted for 18% (n = 2,084) of all PLWH during this 
period. The number of female patients with a new HIV 
diagnosis who ever visited Hospital Clínic appeared to 

increase in the late 1980s, then to progressively 
decrease after 1992 ( Figure 1 ). 

Epidemiological characteristics of the active 
cohort
Only PLWH who underwent active follow-up until 
December 2020, when the analysis was performed 
(n = 5,377), were included in the more detailed study 
of demographic and epidemiological characteristics. 
Women represented 15% (828/5,377) of the active 
cohort with a median follow-up of 18 years (IQR: 10.5–
23.0 years). As observed in the historical cohort, a 
progressive decrease in the number of HIV diagnoses 
in women was observed since the 1990s. New diag-
noses in women represented 33.1% (274/828) of the 
total diagnoses in 1990–1996 vs 7.4% (61/828) in 
2015–2020.

The analysis of epidemiological data was performed in 
all women (n = 828) and men (n = 4,549) in the active 
cohort. Most of the women who were currently in fol-
low-up at Hospital Clínic (73.1%, 605/828) were diag-
nosed with HIV between the ages of 20 and 39 years 
and an age at diagnosis of ≥ 50 years was observed in 
7.4% (61/828) of the women, with no overall differ-
ences with the men (75.5%, 3,434/4,549 and 6.2%, 
282/4,549, respectively). Women were younger at diag-
nosis than men, when diagnosed before 1997, but this 
trend reversed with time, and women appeared sig-
nificantly older than men at diagnosis (36 vs 32 years 
old; p = 0.005) in the last study period from 2015 to 
2020 ( Table 1 ).

Among women, younger age at diagnosis was observed 
for those diagnosed before 1997 compared to women 

What did you want to address in this study?
We wanted to find out how numbers of HIV diagnoses and patient features have evolved since the beginning 
of the HIV epidemic between 1982 and 2020. We looked at demographic and clinical characteristics of people 
living with HIV who consulted a hospital in Barcelona, Spain, and analysed their characteristics, particularly 
according to their sex assigned at birth. Our focus is on women living with HIV, their age, country of origin, 
the timeliness of their diagnosis and treatment.

What have we learnt from this study?
Numbers of HIV diagnoses in women in our centre decreased in the last decade. Among women, the 
proportions originating from Latin America increased progressively, representing 43% of new HIV diagnoses 
in 2015–2020. Proportions of women diagnosed late among women living with HIV were higher than the same 
type of proportions among men. Women older than 50 years who would need adapted care, represented a 
high percentage of patients currently being followed up.

What are the implications of your findings for public health?
Women living with HIV are still underrepresented in the scientific literature in terms of their demographic, 
epidemiological, pharmacological, and long-term health characteristics. Determining these characteristics 
in different settings and contexts is especially important for adequate strategies to prevent and control HIV.

KEY PUBLIC HEALTH MESSAGE
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diagnosed later. In the first two periods (spanning 1982 
to 1996), the median ages at diagnosis were 23 and 
27 years, while in the four subsequent periods these 
were 33, 35, 34, and 36 years (p < 0.001 for all periods). 
When we grouped age at diagnosis by place of birth, 
women born in a foreign country with an HIV diagno-
sis after 2005 were younger than women born in Spain, 
and this difference was significant in both the 2005–
2009 (31 vs 39 years old; p = 0.001) and 2010–2014 (32 
vs 42 years old; p < 0.001) periods  ( Table 2 and Figure 
2  ).  Also, for all new diagnoses among women under 
40 years in 2015–2020, almost half of them (49%, 
18/37) were born in Latin America, in contrast with 27% 
(10/37) of women born in Spain for the same period.

At the time of data extraction, women of 50 years or 
older accounted for 68% (564/828) of all WLWH in 

active follow-up, compared with 42% (1,928/4,549) of 
men in the same age group ( Figure 3 ).

The main mode of HIV acquisition for women diag-
nosed in the first part of the study (1982–1989), was 
intravenous drug injection (59%, 57/96, with three 
women among the 96 lacking information on mode 
of HIV acquisition). After that period, sexual contact 
was the primary mode of acquisition (70%, 192/274 
in 1990‒1996; 82%, 181/222 in 1997‒2004; 88%, 
88/100 in 2005‒2009; 81%, 61/75 in 2010‒2014 and 
89%, 54/61 in 2015‒2020). A similar phenomenon was 
observed in men ( Supplementary Figure 1 ).

Regarding the place of birth, a progressive increase in 
the percentage of foreign-born men and women, com-
posed mainly of people originating from Latin America, 

Figure 1
Number of new HIV diagnoses per year and by sex at Hospital Clínic (A) over the whole study time (n = 11,617) and (B) in 
the last 10 years of the study (n = 2,926), Barcelona, Spain, 1982–2020
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Table 1a
Comparison of age, basal laboratory data, late diagnosis and virological failure between women living with HIV and men 
living with HIV in Barcelona, Spain, 1982–2020 (n = 5,377)

Comparison of women and men living with HIV
Women (n = 828)a and men’s (n = 4,549)a age at diagnosis, 1982–2020

Periods

Age in years at diagnosis

Regression 
coefficient 95% CI p value

Women 
 

n = 828

Men 
 

n = 4,549
N Median (IQR) N Median (IQR)

1982–1989 96 23 (20 to 26) 215 25 (22 to 29) −2.45 −4.68 to −0.22 0.031 
1990–1996 274 27 (24 to 32) 536 30 (26 to 36) −3.63 −4.98 to −2.28 < 0.001
1997–2004 222 33 (28 to 41) 842 33 (28 to 39) 0.33 −1.04 to 1.70 0.636
2005–2009 100 35 (29 to 43) 893 33 (28 to 40) 1.82 −0.10 to 3.73 0.063
2010–2014 75 34 (27 to 43) 1112 33 (27 to 40) 1.78 −0.39 to 3.94 0.109
2015–2020 61 36 (30 to 44) 951 32 (27 to 39) 3.44 1.04 to 5.84 0.005
TOTAL 828 30 (25 to 37) 4,549 32 (27 to 39) −1.95 −2.66 to −1.23 <0.001
Laboratory parameters for women (n = 549)b and men (n = 2,787)b, 1990–2020

Periods

CD4+ cells/mm3 – basal Comparison
Women 

 
n = 540c

Men 
 

n = 2,737c
Regression 
coefficient 95% CI p value

N Median (IQR) N Median (IQR)
1990–1996 176 292 (200 to 407) 136 347 (171 to 540) −49.05 −105.58 to 7.49 0.089
1997–2004 176 291 (151 to 492) 532 302 (134 to 495) 4.08 −38.98 to 47.14 0.853
2005–2009 80 233 (110 to 495) 635 383 (235 to 550) −67.87 −126.61 to −9.12 0.024
2010–2014 56 381 (207 to 482) 778 376 (242 to 509) −6.38 −74.89 to 62.14 0.855
2015–2020 52 313 (153 to 445) 656 379 (219 to 550) −72.11 −143.45 to −0.77 0.048
TOTAL 540 289 (176 to 457) 2,737 365 (213 to 528) −42.92 −66.32 to −19.52 <0.001

Periods

CD4+ cells/mm3 ‒ nadir

Regression 
coefficient 95% CI p value

Women 
 

n = 548c

Men 
 

n = 2,786c

N Median (IQR) N Median (IQR)
1990–1996 184 227 (131 to 291) 152 225 (130 to 332) −13.30 −50.47 to 23.87 0.483
1997–2004 177 207 (92 to 293) 554 208 (99 to 311) −11.67 −40.95 to 17.61 0.435
2005–2009 80 201 (98 to 295) 641 288 (198 to 380) −56.28 −96.49 to −16.07 0.006
2010–2014 56 304 (189 to 379) 781 326 (208 to 439) −32.35 −79.27 to 14.56 0.176
2015–2020 51 269 (157 to 433) 658 355 (209 to 497) −63.44 −112.73 to −14.14 0.012
TOTAL 548 225 (114 to 310) 2,786 289 (169 to 409) −68.04 −84.60 to −51.47 <0.001

Periods

Log HIV viral load – basal

Regression 
coefficient 95% CI p value

Women 
 

n = 424c

Men 
 

n = 2,755c

N Median (IQR) N Median (IQR)
1990–1996 78 4.29 (3.19 to 4.82) 139 4.81 (4.18 to 5.26) −0.65 −0.91 to −0.39   < 0.001
1997–2004 163 4.83 (4.21 to 5.42) 544 5.10 (4.55 to 5.51) −0.30 −0.46 to −0.14 < 0.001
2005–2009 77 4.36 (3.82 to 5.03) 637 4.69 (4.15 to 5.17) −0.22 −0.44 to 0.01 0.055
2010–2014 55 4.19 (3.47 to 4.94) 779 4.56 (4.02 to 5.1) −0.44 −0.69 to −0.18 0.001
2015–2020 51 4.31 (3.53 to 5.03) 656 4.66 (3.94 to 5.31) −0.32 −0.59 to −0.06 0.017
TOTAL 424 4.47 (3.77 to 5.15) 2,755 4.73 (4.13 to 5.28) −0.27 −0.36 to −0.17 < 0.001

CI: confidence interval; IQR: interquartile range; NA: not applicable.
a Age was evaluated in all patients of the active cohort.
b Laboratory parameters were evaluated in only treatment-naïve HIV patients of the active cohort, who were diagnosed with HIV after 1990.
c Numbers presented concern individuals among the 3,336 between 1990 and 2020 (549 women and 2,797 men), who had data available for 

the parameters in question.
Quantitative data are reported as the median (IQR). Dichotomous variables (late diagnosis and virological failure) are expressed as the 

frequency of patients presenting with the characteristic in relation to the total number of patients for that period with available data 
(percentage). Regression models with the interaction of both the group and period variables were performed for each variable of interest as 
the dependent variable. For quantitative data, linear regression was performed and the regression coefficient of the model was reported. 
For dichotomous variables, logistic regression was performed and the odds ratio of the model was reported. Both 95% confidence intervals 
and p values were reported for all models.
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has been observed since 1997. Overall, in the active 
cohort, men born in Latin America accounted for 34% 
(1,273/3,698) of the MLWH with available information 
on place of birth, and women born in Latin America 
accounted for 14% (117/820) of WLWH with such infor-
mation. Men born in Latin America represented only 
9% (33/388) of the active cohort before 1997. However, 
in the period 2015–2020, they represented 52% 
(466/894) of those with a new diagnosis, in contrast 
to 36% (318/894) for men born in Spain. The same 
phenomenon was observed for women in the active 
cohort where, in terms of HIV diagnoses, proportions 
of women originating from Latin America outnumbered 
those of women born in Spain in the last two periods 
of the study, with respectively 40% (30/75) vs 37% 
(28/75) in the 2010–2014 period, and 43% (26/60) vs 
37% (22/60) in the 2015–2020 period ( Figure 4 ).

HIV viral load, CD4+ cell count at diagnosis, 
and nadir CD4+ cell count
As explained in the Methods section, only treatment-
naïve WLWH (n = 549) and MLWH (n = 2,787) who were 

diagnosed with HIV after 1990 were included in the 
immunovirological data analyses.

The viral load at diagnosis was lower in the women 
(median: 4.47 log10  copies/mL; IQR: 3.77–5.15) than in 
the men (median: 4.73 log10 copies/mL; IQR: 4.13–5.28), 
and this difference was statistically significant in all 
periods  (  Table 1  ),  except for in the period of 2005–
2009, in which, despite clinical relevance, the p value 
was close to being statistically significant though not 
(p = 0.055) ( Figure 5-C ). 

The median basal CD4+ cell count at diagnosis for 
women was 289 cells/mm3  (IQR: 176–457), and 
there was no difference between the periods. The 
median basal CD4+ cell count at diagnosis in men 
was 365 cells/mm3  (IQR: 213–528). These values were 
significantly lower in the women than in the men in 
the periods 2005–2009 (p = 0.024) and 2015–2020 
(p = 0.048) ( Table 1 and Figure 5-B ).

The nadir CD4+ cell count was lower in the women 
(median: 225 cells/mm3; IQR: 114–310) than in the men 

Comparison of women and men living with HIV
Proportion of individuals with late diagnosis and virological failure among women (n = 549)b and men (n = 2,787)b, 1990–2020

Periods

Late diagnosis

Odds ratio 95% CI p value
Women 

 
(total = 540)c

Men 
 

(total = 2,737)c

n N % n N %
1990–1996 109 176 62 68 136 50 1.63 1.03 to 2.56 0.035
1997–2004 102 176 58 303 532 57 1.04 0.74 to 1.47 0.816
2005–2009 52 80 65 280 635 44 2.36 1.45 to 3.83 0.001
2010–2014 25 56 45 350 778 45 0.99 0.57 to 1.70 0.960
2015–2020 32 52 62 300 656 46 1.90 1.06 to 3.39 0.030
TOTAL 320 540 60 1,301 2,737   48 1.61 1.33 to 1.94 < 0.001

Periods

Virological failure

Odds ratio 95% CI p value
Women 

 
(total = 549)c

Men 
 

(total = 2,787)c

n N % n N %
1990–1996 137 184 74 104 152 68 1.35 0.84 to 2.17 0.222
1997–2004 95 177 54 265 554 48 1.26 0.90 to 1.77 0.177
2005–2009 30 80 38 163 641 25 1.76 1.08 to 2.86 0.023
2010–2014 13 56 23 102 781 13 2.01 1.05 to 3.87 0.036
2015–2020 6 52 12 55 659 8 1.43 0.59 to 3.50 0.431
TOTAL 281 549 51 689 2,787 25 3.19 2.65 to 3.85 < 0.001

CI: confidence interval; IQR: interquartile range; NA: not applicable.
c Numbers presented concern individuals among the 3,336 between 1990 and 2020 (549 women and 2,797 men), who had data available for 

the parameters in question.
Quantitative data are reported as the median (IQR). Dichotomous variables (late diagnosis and virological failure) are expressed as the 

frequency of patients presenting with the characteristic in relation to the total number of patients for that period with available data 
(percentage). Regression models with the interaction of both the group and period variables were performed for each variable of interest as 
the dependent variable. For quantitative data, linear regression was performed and the regression coefficient of the model was reported. 
For dichotomous variables, logistic regression was performed and the odds ratio of the model was reported. Both 95% confidence intervals 
and p values were reported for all models.

Table 1b
Comparison of age, basal laboratory data, late diagnosis and virological failure between women living with HIV and men 
living with HIV in Barcelona, Spain, 1982–2020 (n = 5,377)
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Table 2
Comparison of age, late diagnosis, and virological failure between Spanish and foreign-born women living with HIV in 
Barcelona, Spain, 1982‒2020 (n = 820)a

Comparison of Spanish and foreign-born women living with HIV
Age at diagnosis of women according to country of birth, 1982 to 2020 (n = 820)b

Periods

Age in years at diagnosis

Regression coefficient 95% CI p value
Born in Spain 

 
n = 629

Foreign−born 
 

n = 191
N Median (IQR) N Median (IQR)

1982–1989 91 23 (20 to 26) 5 22 (22 to 26) −0.10 −8.98 to 8.78 0.982
1990–1996 260 27 (24 to 32) 10 31 (25 to 38) −3.77 −10.01 to 2.46 0.235
1997–2004 176 34 (28 to 41) 43 30 (25 to 43) 1.92 −1.37 to 5.21 0.253
2005–2009 52 39 (33 to 45) 48 31 (27 to 38) 6.57 2.70 to 10.44 0.001
2010–2014 28 42 (31 to 52) 47 32 (26 to 37) 9.75 5.13 to 14.37  < 0.001
2015–2020 22 42 (29 to 46) 38 35 (30 to 41) 3.01 −2.17 to 8.20 0.254
TOTAL 629 29 (24 to 36) 191 31 (26 to 38) −2.08 −3.87 to −0.29 0.023
Late diagnosis and virological failure among Spanish (n = 432)c and foreign-born (n = 129)c, 1990 to 2020

Periods

Late diagnosis

Odds ratio 95% CI p value
Born in Spain 

 
(total = 404)d

Foreign born 
 

(total = 128)d
n N % n N %

1990–1996 103 168   61 3 4 75 0.53 0.05 to 5.19 0.584
1997–2004 86 143 60 15 30 50 1.51 0.68 to 3.32 0.308
2005–2009 27 46 59 25 34 74 0.51 0.20 to 1.34 0.172
2010–2014 13 26 50 12 30 40 1.50 0.52 to 4.33 0.454
2015–2020 11 21 52 21 30 70 0.47 0.15 to 1.50 0.203
TOTAL 240 404   59 76 128 59 1.01 0.67 to 1.50 0.995

Periods

Virological failure

Odds ratio 95% CI p value
Born in Spain 

 
(total = 412)d

Foreign born 
 

(total = 129)d

n N % n N %
1990–1996 130 175 74 4 5 80 0.72 0.08 to 6.63 0.774
1997–2004 77 144 53 17 30 57 0.88 0.40 to 1.94 0.750
2005–2009 17 46   37 13 34 38 0.95 0.38 to 2.36 0.907
2010–2014 6 26 23 7 30 23 0.99 0.28 to 3.42 0.982
2015–2020 3 21 14 3 30 10 1.50 0.27 to 8.28 0.642
TOTAL 233 412    57 44 129 35 2.51 1.66 to 3.80  < 0.001

CI: confidence interval; IQR: interquartile range; NA: not applicable.
a Information on place of birth was missing for eight women.
b Age was evaluated in all 820 women with data on place of birth.
c Laboratory parameters were evaluated in only treatment-naïve HIV patients of the active cohort who were diagnosed with HIV after 1990.
d Numbers are for individuals who had data available for the parameters in question.
Quantitative data are reported as the median (IQR). Dichotomous variables (late diagnosis and virological failure) are reported as the 

frequency of patients presenting the characteristic in relation to the total number of patients for that period with available data 
(percentage). Regression models with the interaction terms for both the group and period variables were performed for each variable of 
interest as the dependent variable. For quantitative data, linear regression was performed and the regression coefficient of the model was 
reported. For dichotomous variables, logistic regression was performed and the odds ratio of the model was reported. Both 95% confidence 
intervals and p values were reported for all models.
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(median: 289 cells/mm3; IQR: 169–409), and the dif-
ference was statistically significant for the same peri-
ods as those for the low basal CD4+ cell count  (  Table 
1 and Figure 5-A ).

Overall, a higher percentage of women than men pre-
sented with a late diagnosis (CD4+ cells/mm3 < 350 at 
the first visit). In the last period (2015–2020), 62% of 
the women had a late diagnosis, whereas 46% of the 
men had a late diagnosis (p = 0.030)  (  Table 1  ), with 
no differences observed between the Spanish and 
foreign-born women ( Table 2 ). Women who presented 
with a late diagnosis in the periods 1997–2004 and 
2015–2020 were significantly older than those who 
did not, with medians of 35 years old (IQR: 30‒44) vs 

31 years old (IQR: 26‒37) (p = 0.006) and 37 years old 
(IQR: 32–45) vs 33 years old (IQR: 25.5‒42) (p = 0.039), 
respectively. Except for the period 2010–2014, the per-
centage of late diagnosis in women remained stable at 
ca 60%. In contrast, there was a progressive decrease 
in the percentage of a late diagnosis in men after 2004, 
after which it remained stable at ca 45% of all new 
diagnoses ( Table 1 and Figure 5-D ).

Antiretroviral therapy (ART) and virological 
failure
The analysis of the first ART was performed in only the 
actively-followed-treatment-naïve HIV patients who 
were diagnosed with HIV after 1990. The first regimen 
of ART changed over time according to drug approval 

Figure 2
Distribution of median age at diagnosis of HIV over time, stratified by (A) sex (n = 5,377) and, for women only, (B) origin 
(n = 820)a, Barcelona, Spain, 1982–2020
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and treatment guidelines. Of the women diagnosed in 
the period 2015–2020, 75% (38/51) received the first 
regimen based on integrase strand transfer inhibitors 
(INSTI), and a similar percentage of men did (73%; 
479/655), which is compared with 21% (12/56) and 22% 
(174/777) in women and men, respectively, in the pre-
vious period (2010–2014). Changes in ART were more 
frequent in women than in men who were diagnosed in 
the first period until 2009. After that year, there were 
no differences in the numbers of ARTs administered 
between the women and men  (  Supplementary Figure 
2 ).

Once ART was started, 99% (547/549) of treatment-
naïve WLWH achieved an undetectable viral load at 
any point. Virological failure (defined as two consec-
utive viral loads of > 50 copies/mL after starting ART 
and achieving viral suppression) after 2005 was sig-
nificantly higher in the women than in the men until 
December 2014 (p = 0.023 and p = 0.036 in the periods 
2005–2009 and 2010–2014, respectively)  (  Table 1  ), 
with no differences between women born in Spain and 
foreign-born women ( Table 2 ). However, the proportion 
of women with virological failure sharply decreased in 
the period 2015–2020, when it was not significantly 

different from the proportion of men with virological 
failure (12% vs 8%; p = 0.431) ( Table 1 and Figure 6 ). 

Discussion
Women represented 18% of all PLWH who visited our 
cohort at Hospital Clínic (Barcelona), which is a similar 
result to what has been recently published in a Spanish 
national cohort analysis, where women represented 
16.6% of the total cohort [7].

The number of women who visited our centre and who 
had a diagnostic examination between 2015 and 2020 
has remained low and was much lower than that of 
men.

When we compared women and men who are in active 
follow-up at our centre, we observed a similar distri-
bution in both the current age and age at diagnosis. 
A younger age at diagnosis was observed in the first 
period of the study, probably because intravenous drug 
injection was the main mode of HIV acquisition in that 
period. When we compared age by the place of birth in 
women, a younger age at diagnosis was observed in the 
foreign-born women than in the Spanish women after 
2005. This finding is relevant because of the childbear-
ing potential of younger women and the possibility that 
many of them may be nulliparous at the time of diag-
nosis. It would then be necessary to provide adequate 
information and adapt initial ART in these cases [8]. 

Figure 3
Age groups of women and mena in active follow-up 
stratified by the periods of HIV diagnosis, Barcelona, 
Spain, 1982–2020 (n = 5,377)
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Figure 4
Respective proportions of men and women living with 
HIV according to their place of birth and period of 
diagnosis, Barcelona, Spain, 1982–2020 (n = 4,518)a
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Possible reasons for the younger age at diagnosis in for-
eign-born women (most of them being Latin American) 
than in Spanish women could be a higher perception 
of risk in this community [9] or an earlier screening 
in the reproductive health controls due to pregnan-
cies at younger ages among the immigrant population 
in Spain, as stated in the last published report of the 
Spanish National Institute of Statistics [10]. If these 
were the causes, we would expect to see a higher rate 
of a late diagnosis in Spanish women; however, we did 
not observe any differences between the foreign-born 
and women born in Spain in the rate of a late diagno-
sis. Another possible explanation for the younger age 
at diagnosis of foreign-born women could be exposure 
to risks for HIV at an earlier age than women born in 

Spain, however, to the best of our knowledge, we are 
not aware of reports to support this hypothesis.

The introduction and constant improvement in ART has 
translated into a prolonged life expectancy in PLWH. 
HIV is now considered a chronic condition, and PLWH 
present distinct comorbidities according to age, in addi-
tion to possible adverse long-term effects of antiretro-
viral medication and the HIV infection itself. The fact 
that women aged > 50 years accounted for almost 70% 
of all women in active follow-up in our cohort raises 
concerns about the need to screen for pathologies that 
are prevalent in women at this age, such as osteopo-
rosis, dyslipidaemia, and cardiovascular diseases, 
to include them in preventive strategies (i.e. breast 

Figure 5
Characteristics of treatment-naïve HIV patients in terms of (A) nadir CD4+ cell count (cells/mm3) (n = 3,334)a, (B) CD4+ cell 
count at diagnosis (cells/mm3) (n = 3,277)a, (C) basal log viral load (n = 3,179)a, (D) late diagnosis (n = 3,277)a, Barcelona, 
Spain, 1990‒2020
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cancer screening), in addition to addressing potential 
long-term adverse effects of previous or current ART.

A progressive increase in the number of HIV diagno-
ses in people from Latin America has been observed, 
which coincides with the migratory flow into Spain dur-
ing the past 20 years [11]. The Spanish HIV surveillance 
agency reported that 33.9% of new HIV diagnoses in 
Spain in 2020 were in foreign-born individuals [4].

These findings are consistent with those presented 
in recent years by various Spanish working groups 
[7,12,13], and they have important clinical implica-
tions because they have been related to differences in 
aspects such as risk behaviours and diagnostic delays 
(although not demonstrated in our cohort), coinfec-
tion with other pathogens at diagnosis, presentation of 
disease, adherence to treatment, or treatment failure 
[12,14].

Sexual transmission was the main mode of HIV acquisi-
tion in both the men and women in the active cohort. 
Intravenous drug injection as a mode of acquisition in 
our cohort was mainly limited to those patients still in 
follow-up who were diagnosed in early years, in accord-
ance with what has been observed in the rest of the 
European Union (EU), and in contrast to that observed 
in the Eastern part of the WHO European Region, where 
rates of people who inject drugs in PLWH remain high.

The percentage of individuals in our cohort with a late 
diagnosis was high and was significantly higher in 
women than in men. In addition, according to the year 
of diagnosis, the percentage of those with a late diag-
nosis has remained stable over time in the women’s 
cohort, being as high as 62% in the 2015–2020 period, 
in comparison with the progressive decrease observed 

in men. Our findings differ from those reported in the 
EU, where a decrease in the percentage of those with a 
late diagnosis in the past 10 years has occurred for all 
groups and modes of transmission [15].

Some studies performed in Spain have described the 
‘migrant status’ as a risk factor for a late diagnosis of 
HIV [16]. However, we did not observe any differences 
between the Spanish- and foreign-born women. These 
findings are in line with those recently presented by the 
European Centre for Disease Prevention and Control 
(ECDC) and the WHO Regional Office for Europe, in 
which the possible risk factors and predictors for a late 
diagnosis among European women were analysed. No 
association was demonstrated between a late diagno-
sis and migrant status, but there was an association 
with age (older age at diagnosis was associated with a 
higher risk of a late diagnosis) and the mode of acqui-
sition only in the Eastern part of the WHO European 
Region (where women who acquired HIV through drug 
injection were less likely to have a late diagnosis than 
women who acquired HIV through heterosexual trans-
mission) [17].

Having a late diagnosis is associated with high mor-
bidity and short-term mortality [18,19]. According to 
the 2020 data from the ECDC, 51% of those with a 
new infection were diagnosed with HIV while having a 
CD4+ cell count of less than 350 cells/mm3. A late diag-
nosis was more frequent in women, older adults, peo-
ple who acquired HIV through heterosexual sex, people 
who inject drugs, and migrants from South and South-
east Asia, sub-Saharan Africa, and central and eastern 
Europe. The last epidemiological surveillance bulletin 
for HIV and AIDS in Spain reported that the percentage 
of late diagnoses was 49.8% and that the percentage 
was higher in women than in men (54.4% vs 49.2%) 
[4]. These findings are similar to those observed in our 
cohort.

It is striking that 40 years after the onset of the HIV 
pandemic, the percentage of those with a late diagno-
sis did not decrease considerably. Although evidence 
suggests that the current tools of European health ser-
vices (including sexual health programmes, quality of 
care in primary care centres, notification systems for 
sexual partners, and tests for patients with indicator 
diseases) are effective interventions that favour an 
early diagnosis, their coverage is still limited [15,20]. 
This means that further efforts towards HIV preven-
tion across Europe are warranted to achieve univer-
sal health coverage for all and meet the Sustainable 
Development Goal 3 target of ending AIDS by 2030 [21].
From a virological point of view, women presented sig-
nificantly lower viral loads than men at the time of enter-
ing the cohort throughout all periods. Lower viral loads 
at diagnosis in women have been widely described in 
the literature since the early years of research on HIV 
[22-24]. This finding has been recognised as of special 
importance in terms of curative strategies [25].

Figure 6
Line graph representing the proportion of individuals 
with virological failure among treatment-naïve HIV 
patients after introduction of ART and viral suppression 
achievement, Barcelona, Spain, 1990–2020 (n = 3,336)
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Women achieved viral suppression in the majority of 
cases, as did men. However, women experience more 
episodes of virological failure. Some studies per-
formed in the United States have reported higher rates 
of virological failure in women in relation to ethnic and 
sociodemographic factors [26]. Studies in the first dec-
ade of the present century reported poorer treatment 
adherence in women [27], possibly related to a higher 
prevalence of adverse effects in women than in men 
[28]. Differences in ART tolerance have been reported 
in a few studies [29]. Adverse effects are a well-docu-
mented reason for changing ART, and actual evidence 
demonstrates the need for ART changes to improve the 
quality of life of PLWH [30]. In our study, changes in 
ART before 2009 were more frequent in women than 
in men, but men and women exhibited similar rates 
after that year. A Swedish study recently described 
that the frequency of reported side effects significantly 
decreased from 2011 to 2017, coinciding with a shift in 
ART prescriptions from efavirenz to dolutegravir [31]. 
Currently, as many as 62% of the women in our cohort 
are undergoing INSTI treatment, and episodes of viro-
logical failure have been far less frequent in our cohort 
since 2015, which coincides with the introduction of 
second-generation INSTIs. This could be explained by 
the better tolerance to ART exhibited by this group.

However, weight gain after the initiation of ART is a 
growing concern in PLWH. In a pooled analysis of eight 
randomised clinical trials from 2003 to 2019 by Sax et 
al. (2020), regimens containing INSTI were associated 
with greater weight gain than non-nucleoside reverse 
transcriptase inhibitor (NNRTI)-based or protease 
inhibitor (PI)-based regimens [32]. Demographic fac-
tors, such as female sex and black race/ethnicity have 
also been associated with greater weight gain [33,34]. 
This last issue requires research efforts to elucidate 
the causes of weight gain with these regimens that 
specifically affect women and to be able to offer other 
options that are equivalent in efficacy and tolerance.

The main strengths of this study are the large number 
of PLWH included, long-term follow-up, and analysis 
of the results by periods, which helps to consider the 
different epidemiological contexts throughout the HIV 
pandemic and its evolution in our area. However, we 
are aware of the limitations of this study. Some data 
were missing owing to its retrospective nature, and we 
did not include all PLWH who had visited the hospital 
for data accuracy reasons and only analysed patients 
who were in current follow-up. Finally, the fact that this 
was a single-centre study makes it difficult to extrap-
olate results to other contexts/areas. There is a high 
percentage of Latin American immigrants in Barcelona 
(cf.d with the rest of Spain); however, immigrants from 
other areas are lacking or underrepresented.

Conclusions 
In conclusion, the diagnosis of HIV in women in our 
area has decreased significantly in recent years. 
However, a steady and progressive increase in Latin 

American women with HIV has been observed, and in 
2015–2020, they represent almost half of new HIV diag-
noses at a younger age (i.e. < 40 years old) in women. 
The percentage of those with a late diagnosis remained 
high in our cohort in general, but the women had a 
higher percentage of a late diagnosis than the men. 
Finally, a high percentage of women aged ≥ 50 years are 
currently in follow-up. WLWH are still underrepresented 
in the scientific literature in demographic, epidemio-
logical, pharmacological, and long-term follow-up. 
Determining these characteristics in particular settings 
is of great importance for establishing preventive and 
clinical interventions that are frequently not prioritised 
in favour of other populations with the highest risk.

Acknowledgements
JMM received a personal 80:20 research grant from Institut 
d’Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS), 
Barcelona, Spain, during 2017–23.

Ethical statement
This study was approved by the Institutional Review Board 
(IRB) of Hospital Clínic.

Conflict of interest
None declared.

Authors’ contributions
ST, JM and BT designed the study, revised and depurated 
patient’s data, interpreted and discussed data analysis and 
wrote initial manuscript.

LB designed the study, performed data analysis, interpreted 
and discussed data analysis and wrote initial manuscript.

AGC, AI, LM, MMR, ML, JA, IC, EL, JLB, EM and JMM interpret-
ed and discussed data analysis, critically revised the initial 
manuscript and contributed with changes and improvements.

EF collected patients data, revised the initial manu-
script and contributed with changes and improvements.

References
1.	 UNAIDS. The Joint United Nations Programme on HIV and 

AIDS (UNAIDS). Global HIV&AIDS statistics. Fact sheet, 2022. 
[Accessed 28 Oct 2022]. Available from: https://www.unaids.
org/en/resources/fact-sheet

2.	 Scully EP. Sex Differences in HIV Infection. Curr HIV/AIDS Rep. 
2018;15(2):136-46.  https://doi.org/10.1007/s11904-018-0383-2  
PMID: 29504062 

3.	 Bozzette SA, Berry SH, Duan N, Frankel MR, Leibowitz AA, 
Lefkowitz D, et al. , HIV Cost and Services Utilization Study 
Consortium. The care of HIV-infected adults in the United 
States. N Engl J Med. 1998;339(26):1897-904.  https://doi.
org/10.1056/NEJM199812243392606  PMID: 9862946 

4.	 Unidad de vigilancia de VIH, ITS y hepatitis. Vigilancia 
Epidemiológica del VIH y sida en España 2021: Sistema de 
Información sobre Nuevos Diagnósticos de VIH y Registro 
Nacional de Casos de Sida. [Epidemiological Surveillance 
of HIV and AIDS in Spain 2021: Information System on New 
HIV Diagnoses and National Registry of AIDS Cases]. Centro 
Nacional de Epidemiología. Instituto de Salud Carlos III/ 

https://crossmark.crossref.org/dialog/?doi=10.2807/1560-7917.ES.2023.28.10.2200317&domain=pdf&date_stamp=2023-03-09


13www.eurosurveillance.org

División de control de VIH, ITS, Hepatitis virales y tuberculosis. 
Madrid: Ministerio de Sanidad; Nov 2022. Spanish.

5.	 WHO Regional Office for Europe (WHO/Europe), European 
Centre for Disease Prevention and Control (ECDC). HIV/AIDS 
surveillance in Europe 2022 – 2021 data. Copenhagen: WHO 
Europe, Stockholm: ECDC; 2022.

6.	 Centre d’Estudis Epidemiològics sobre les Infeccions de 
Transmissió Sexual i Sida de Catalunya (CEEISCAT). Vigilància 
epidemiològica del VIH i la SIDA a Catalunya. Informe anual 
2020. [Epidemiological surveillance of HIV and AIDS in 
Catalonia. Annual report 2020]. Badalona; 2021. Catalan.

7.	 Muñoz Hornero C, Muriel A, Montero M, Iribarren JA, Masía 
M, Muñoz L, et al. Differences in epidemiology and mortality 
between men and women with HIV infection in the CoRIS 
cohort from 2004 to 2014. Enferm Infecc Microbiol Clin 
(Engl Ed). 2021;39(8):372-82.  https://doi.org/10.1016/j.
eimce.2021.07.003  PMID: 34373227 

8.	 Kowalska JD, Aebi-Popp K, Loutfy M, Post FA, Perez-Elias MJ, 
Johnson M, et al. , Women Against Viruses in Europe (WAVE) 
Working Group. Promoting high standards of care for women 
living with HIV: position statement from the Women Against 
Viruses in Europe Working Group. HIV Med. 2018;19(2):167-73.  
https://doi.org/10.1111/hiv.12565  PMID: 29159861 

9.	 Hoyos J, Fernández-Balbuena S, de la Fuente L, Sordo L, 
Ruiz M, Barrio G, et al. , Madrid Rapid HIV Testing Group. 
Never tested for HIV in Latin-American migrants and 
Spaniards: prevalence and perceived barriers. J Int AIDS Soc. 
2013;16(1):18560.  https://doi.org/10.7448/IAS.16.1.18560  
PMID: 23663441 

10.	 Instituto Nacional de Estadística (INE). INEbase. Encuesta 
de Fecundidad. Año 2018. Resultados definitivos. [INEbase. 
Fertility Survey. Year 2018. Final results]. 2018. Spanish.

11.	 Instituto Nacional de Estadística (INE). INEbase: Principales 
series de población desde 1998. Población extranjera por 
nacionalidad, comunidades, sexo y año n.d. [INEbase: 
Main population series since 1998. Foreign population by 
nationality, communities, sex and year]. Spanish. [Accessed 
28 Oct 2022]. Available from: https://www.ine.es/jaxi/Datos.
htm?path=/t20/e245/p08/l0/&file=02005.px#!tabs-grafico.

12.	 Reyes-Urueña J, Campbell C, Hernando C, Vives N, Folch C, 
Ferrer L, et al. Differences between migrants and Spanish-
born population through the HIV care cascade, Catalonia: 
an analysis using multiple data sources. Epidemiol 
Infect. 2017;145(8):1670-81.  https://doi.org/10.1017/
S0950268817000437  PMID: 28270252 

13.	 Ayerdi Aguirrebengoa O, Vera Garcia M, Puerta López T, 
Clavo Escribano P, Ballesteros Martín J, Lejarrag Cañas C, 
et al. , Sandoval Study Group. Changes in the profile of 
newly HIV-diagnosed men who have sex with men, Madrid, 
2014 to 2019. Euro Surveill. 2021;26(47):2001501.  https://
doi.org/10.2807/1560-7917.ES.2021.26.47.2001501  PMID: 
34823642 

14.	 European Centre for Disease Prevention and Control (ECDC). 
HIV and migrants: Monitoring implementation of the Dublin 
Declaration on partnership to fight HIV/AIDS in Europe and 
Central Asia (2018 progress report). Stockholm: ECDC; 2019.

15.	 European Centre for Disease Prevention and Control (ECDC). 
Public health guidance on HIV, hepatitis B and C testing in the 
EU/EEA: An integrated approach. Stockholm: 2018.

16.	 Carnicer-Pont D, Vives N, Casabona I Barbarà J. Epidemiología 
de la infección por virus de la inmunodeficiencia humana. 
Retraso en el diagnóstico. [Epidemiology of human 
inmunodeficiency virus infection: delay in diagnosis]. 
Enferm Infecc Microbiol Clin. 2011;29(2):144-51.  https://doi.
org/10.1016/j.eimc.2010.11.010  PMID: 21334780 

17.	 Mårdh O, Quinten C, Kuchukhidze G, Seguy N, Dara M, Amato-
Gauci AJ, et al. , ECDC/WHO HIV Surveillance network. HIV 
among women in the WHO European Region - epidemiological 
trends and predictors of late diagnosis, 2009-2018. Euro 
Surveill. 2019;24(48):1900696.  https://doi.org/10.2807/1560-
7917.ES.2019.24.48.1900696  PMID: 31796153 

18.	 Croxford S, Kitching A, Desai S, Kall M, Edelstein M, 
Skingsley A, et al. Mortality and causes of death in people 
diagnosed with HIV in the era of highly active antiretroviral 
therapy compared with the general population: an 
analysis of a national observational cohort. Lancet Public 
Health. 2017;2(1):e35-46.  https://doi.org/10.1016/S2468-
2667(16)30020-2  PMID: 29249478 

19.	 Ang LW, Toh MPHS, Wong CS, Boudville IC, Archuleta S, Lee 
VJM, et al. Short-term mortality from HIV-infected persons 
diagnosed from 2012 to 2016: Impact of late diagnosis of HIV 
infection. Medicine (Baltimore). 2021;100(26):e26507.  https://
doi.org/10.1097/MD.0000000000026507  PMID: 34190180 

20.	 World Health Organization (WHO). HIV/AIDS. Consolidated 
guidelines on HIV testing services 2019. Geneva: WHO. 

[Accessed 12 Nov 2019]. Available from: https://www.who.int/
hiv/pub/ guidelines/hiv-testing-services/en/

21.	 United Nations (UN). Resolution adopted by the General 
Assembly on 25 September 2015. 70/1. Transforming our world: 
the 2030 Agenda for Sustainable Development. A/RES/70/1 
2015.

22.	 Farzadegan H, Hoover DR, Astemborski J, Lyles CM, Margolick 
JB, Markham RB, et al. Sex differences in HIV-1 viral load and 
progression to AIDS. Lancet. 1998;352(9139):1510-4.  https://
doi.org/10.1016/S0140-6736(98)02372-1  PMID: 9820299 

23.	 Moore AL, Kirk O, Johnson AM, Katlama C, Blaxhult A, Dietrich 
M, et al. , EuroSIDA group. Virologic, immunologic, and clinical 
response to highly active antiretroviral therapy: the gender 
issue revisited. J Acquir Immune Defic Syndr. 2003;32(4):452-
61.  https://doi.org/10.1097/00126334-200304010-00017  
PMID: 12640206 

24.	Gandhi M, Bacchetti P, Miotti P, Quinn TC, Veronese 
F, Greenblatt RM. Does patient sex affect human 
immunodeficiency virus levels? Clin Infect Dis. 2002;35(3):313-
22.  https://doi.org/10.1086/341249  PMID: 12115098 

25.	 World Health Organization (WHO). Guidelines for managing 
advanced HIV disease and rapid initiation of antiretroviral 
therapy, July 2017. Geneva; 2017.

26.	 Bhagwat P, Kapadia SN, Ribaudo HJ, Gulick RM, Currier JS. 
Racial Disparities in Virologic Failure and Tolerability During 
Firstline HIV Antiretroviral Therapy. Open Forum Infect Dis. 
2019;6(2):ofz022.  https://doi.org/10.1093/ofid/ofz022  PMID: 
30793009 

27.	 Puskas CM, Forrest JI, Parashar S, Salters KA, Cescon AM, 
Kaida A, et al. Women and vulnerability to HAART non-
adherence: a literature review of treatment adherence by 
gender from 2000 to 2011. Curr HIV/AIDS Rep. 2011;8(4):277-
87.  https://doi.org/10.1007/s11904-011-0098-0  PMID: 
21989672 

28.	Kempf M-C, Pisu M, Dumcheva A, Westfall AO, Kilby 
JM, Saag MS. Gender differences in discontinuation of 
antiretroviral treatment regimens. J Acquir Immune Defic 
Syndr. 2009;52(3):336-41.  https://doi.org/10.1097/
QAI.0b013e3181b628be  PMID: 19654551 

29.	 Soon GG, Min M, Struble KA, Chan-Tack KM, Hammerstrom 
T, Qi K, et al. Meta-analysis of gender differences in 
efficacy outcomes for HIV-positive subjects in randomized 
controlled clinical trials of antiretroviral therapy (2000-2008). 
AIDS Patient Care STDS. 2012;26(8):444-53.  https://doi.
org/10.1089/apc.2011.0278  PMID: 22734949 

30.	 Maiese EM, Johnson PT, Bancroft T, Goolsby Hunter A, Wu AW. 
Quality of life of HIV-infected patients who switch antiretroviral 
medication due to side effects or other reasons. Curr Med Res 
Opin. 2016;32(12):2039-46.  https://doi.org/10.1080/03007995
.2016.1227776  PMID: 27552553 

31.	 Mellgren Å, Eriksson LE, Reinius M, Marrone G, Svedhem V. 
Longitudinal trends and determinants of patient-reported 
side effects on ART-a Swedish national registry study. PLoS 
One. 2020;15(12):e0242710.  https://doi.org/10.1371/journal.
pone.0242710  PMID: 33362248 

32.	 Sax PE, Erlandson KM, Lake JE, Mccomsey GA, Orkin C, Esser 
S, et al. Weight Gain Following Initiation of Antiretroviral 
Therapy: Risk Factors in Randomized Comparative Clinical 
Trials. Clin Infect Dis. 2020;71(6):1379-89.  https://doi.
org/10.1093/cid/ciz999  PMID: 31606734 

33.	 Bakal DR, Coelho LE, Luz PM, Clark JL, De Boni RB, Cardoso 
SW, et al. Obesity following ART initiation is common and 
influenced by both traditional and HIV-/ART-specific risk 
factors. J Antimicrob Chemother. 2018;73(8):2177-85.  https://
doi.org/10.1093/jac/dky145  PMID: 29722811 

34.	Yuh B, Tate J, Butt AA, Crothers K, Freiberg M, Leaf D, et al. 
Weight change after antiretroviral therapy and mortality. Clin 
Infect Dis. 2015;60(12):1852-9.  https://doi.org/10.1093/cid/
civ192  PMID: 25761868

License, supplementary material and copyright
This is an open-access article distributed under the terms of 
the Creative Commons Attribution (CC BY 4.0) Licence. You 
may share and adapt the material, but must give appropriate
credit to the source, provide a link to the licence and indicate 
if changes were made. 

Any supplementary material referenced in the article can be 
found in the online version.

This article is copyright of the authors or their affiliated in-
stitutions, 2023.

https://crossmark.crossref.org/dialog/?doi=10.2807/1560-7917.ES.2023.28.10.2200317&domain=pdf&date_stamp=2023-03-09

