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RESUMO
Introdução: Apesar de o raltegravir estar disponível desde 2007, os dados na população portuguesa com VIH que iniciou esta tera-
pêutica antirretroviral são escassos. Deste modo, este estudo teve por objetivo caracterizar os doentes que iniciaram um regime tera-
pêutico baseado em raltegravir entre janeiro de 2015 e dezembro de 2017, relativamente a dados sociodemográficos, características 
clínicas e satisfação com o tratamento.
Material e Métodos: Estudo observacional, retrospetivo, multicêntrico conduzido em 11 centros de referência. Os dados sociodemo-
gráficos e clínicos foram recolhidos retrospetivamente nos processos clínicos. Os participantes que continuaram o regime com ralte-
gravir após a inclusão no estudo preencheram o HIV Treatment Satisfaction Questionnaire para avaliar a satisfação com a terapêutica. 
Foram efetuadas análises de estatística descritiva e comparações para as variáveis sociodemográficas e clínicas nos subgrupos de 
doentes naïve de tratamento e de doentes com experiência terapêutica.
Resultados: Foram incluídos 302 doentes, maioritariamente do sexo masculino (69,5%) com idade média de 49 anos. Aproximada-
mente metade dos doentes tinha pelo menos uma comorbilidade não relacionada com SIDA no início do estudo (53,3%), tais como 
hipercolesterolemia, hipertensão arterial, diabetes mellitus ou depressão. Adicionalmente, 52,3% eram doentes com experiência tera-
pêutica com até dois tratamentos anteriores ao raltegravir. Ao longo do estudo verificou-se uma redução na carga viral e uma melhoria 
nas contagens de CD4 em ambos os subgrupos de doentes (doentes naïve de tratamento e doentes com experiência terapêutica). Os 
doentes com uso continuado de raltegravir reportaram uma elevada satisfação com o tratamento (55,4 ± 7,2 pontos).
Conclusão: Os regimes terapêuticos baseados em raltegravir parecem ser uma opção terapêutica válida em populações 
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ABSTRACT
Introduction: Although raltegravir has been available since 2007, data are lacking on the Portuguese population living with HIV who ini-
tiated this antiretroviral therapy. Hence, this study aimed to characterize the patients who initiated raltegravir-based regimens between 
January 2015 and December 2017, on sociodemographics, clinical features, and treatment satisfaction.
Material and Methods: Observational, retrospective, multicentre study conducted at 11 reference sites. Sociodemographic and cli-
nical data were collected retrospectively from hospital medical records. For participants continuing raltegravir at study inclusion, the 
HIV Treatment Satisfaction Questionnaire was administered to assess satisfaction with raltegravir-based therapy. Descriptive statistics 
were performed. Treatment-naïve and treatment-experienced subgroups were compared for demographic and clinical variables.
Results: A total of 302 patients were included; mostly men (69.5%) with a mean age of 49 years old. Approximately half of the patients 
had at least one non-AIDS-related comorbidity at baseline (53.3%), such as hypercholesterolemia, arterial hypertension, diabetes 
mellitus, and depression. Moreover, 52.3% were treatment-experienced patients with up to two treatments prior to raltegravir. Across 
the study time points, there was a reduction in the viral load and improvement in CD4 counts in both the treatment-naïve and treatment-
-experienced subgroups. Continuing users of raltegravir reported high treatment satisfaction (55.4 ± 7.2 points).
Conclusion: Raltegravir-based regimens seem like a valid therapeutic option in heterogeneous populations of HIV-infected patients, 
in patients with previous ART experience and as part of first-line therapeutic options alongside with the latest generation of drugs from 
its class.
Keywords: Anti-Retroviral Agents; HIV Infections/complications; HIV Infections/drug therapy; Portugal; Raltegravir Potassium/thera-
peutic use
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INTRODUCTION
 The human immunodeficiency virus (HIV) infection is 
currently a chronic disease, for which new challenges arise, 
such as the search for life-long, effective, and safe treat-
ments.1 New available antiretroviral therapies (ART) show 
similar high efficacy rates in clinical trials.2 Real-world data 
can provide a comprehensive characterization of different 
patients and an understanding of how to achieve an indi-
vidualized care plan for specific subgroups of HIV-infected 
individuals.3,4

 Raltegravir (RAL) is an HIV-1 integrase inhibitor that 
demonstrates potent antiretroviral activity and well-tolerat-
ed oral administration, with few drug-drug interactions.5,6 
Several clinical trials support the efficacy and safety pro-
file in both treatment-naïve and experienced adults infected 
with HIV-1.7-13 Real-world cohort studies confirm the effec-
tiveness and tolerability of RAL in clinical practice, and the 
potential use of this drug in different subsets of patients 
(e.g., with previous treatment for HIV / non-naive, pregnant, 
co-infected).14-16

 Between 1983 and 2019, 61 433 individuals had HIV in 
Portugal [2020 data from the Directorate-General of Health 
(DGS)] and, in late 2018, there were 41 305 people living 
with HIV (prevalence of 0.40%).17 In this study, we aimed to 
characterize, for the first time, patients treated with RAL in 
clinical practice, the sociodemographics, and the satisfac-
tion with treatment among those receiving treatment with 
RAL. Furthermore, in an exploratory analysis, treatment-
naïve and treatment-experienced patients were compared 
for the viral, immunological, and clinical variables. 

MATERIAL AND METHODS
 This was an observational, retrospective study con-
ducted at 11 Portuguese reference centers with structured 
HIV Units in the Portuguese mainland. All study procedures 
were performed under routine clinical practice. The study 
was approved by each site’s Ethics Committee.
 Between July 2018 and April 2019, written informed 
consent was obtained during a routine medical appoint-
ment and patients were included in the study if they were 
HIV-1, aged ≥ 18 years old at baseline, and initiated RAL 
between January 2015 and December 2017. Baseline was 
defined as the time of initiation of RAL-based therapy. Both 
treatment-naïve and treatment-experienced patients were 
included. The participant’s medical records must have had, 
at least, the following information: age, sex, date of diag-
nosis of HIV infection, date of RAL initiation, CD4 counts, 
and viral load (VL) at baseline. Patients were excluded if 
enrolled in a clinical trial during the observation period with 
or without RAL, or if unable/unwilling to comply with study 
requirements according to the investigator’s opinion. In or-
der to minimize selection bias, patients were enrolled in a 
consecutive manner.

 Considering the expected number of patients under 
treatment with RAL-based regimens (2880 medical records 
screened), the minimal possible sample established to 
achieve a precision ≈ 5% for any estimated proportion of the 
patient’s characteristics, with 95% CI, was a sample size of 
296 patients. By the time of RAL initiation in this study (be-
tween 2015 and 2017), only RAL 400 mg (BID) was avail-
able in Portugal. RAL 600 mg was granted reimbursement 
by the Portuguese medicines agency (INFARMED, I.P.) in 
December 2018 and, therefore, all study participants were 
on RAL 400 mg. Treatment switch between RAL formula-
tions was not collected in this study.

Measures
 Sociodemographic and clinical characteristics
 Sociodemographic and clinical data were collected ret-
rospectively from hospital medical records. Demographics 
included age at baseline, sex, and country of origin; addic-
tive behaviors included smoking (current or past smoker, or 
never smoked), diagnosis of chronic alcoholism,18 and illicit 
drug use (current or past user, or never used).
 Clinical data related with HIV infection covered the fol-
lowing: duration of HIV infection, mode of transmission, 
CDC stage 1993 Revision19 (classified in A—clinical cate-
gories; B—symptomatic conditions or C—AIDS diagnosis), 
hepatitis B or C co-infection, plasma HIV RNA (viral load), 
and CD4 counts at diagnosis (i.e., date of diagnosis of HIV 
infection), at baseline (i.e., initiation of RAL-based therapy), 
and at last measurement (i.e., last laboratory value reported 
in the patients’ chart regardless of ART regimen—patients 
could be or not  on RAL). Duration of HIV infection was 
defined as the time between diagnosis and baseline (i.e., 
initiation of RAL-based therapy).

 Non-AIDS-related comorbidities
 Non-AIDS-related comorbidities (NARC) were obtained 
from the medical records, including hypercholesterolemia, 
arterial hypertension, anxiety/depression, chronic hepatitis 
C, diabetes mellitus, nephrolithiasis, emphysema/bronchi-
tis, renal failure, malignancy, osteoporosis, and chronic 
hepatitis B. The number and type of non-AIDS-related co-
morbidities were calculated based on the number of patients 
with at least one reported non-AIDS-related comorbidity (n 
= 161 patients). These variables were considered of interest 
based on their high prevalence in the Portuguese popula-
tion and clinical relevance in the HIV-infected population, as 
described in a previous population-based study.20

 Antiretroviral treatment
 For treatment-experienced patients, data on previous 
ART regimens were collected, namely the therapeutic class 
of last ART, before RAL-based therapy, and the number of 

Serrão R, et al. Real-world characterization of Portuguese raltegravir-treated patients, Acta Med Port 2022 Jul-Aug;35(7-8):529-539

heterogéneas de doentes infetados com VIH, em doentes com experiência em ART e como tratamento de primeira linha, em paralelo 
com outras terapêuticas de última geração.
Palavras-chave: Antirretrovirais; Infecções por VIH/complicações; Infecções por VIH/tratamento farmacológico; Portugal; Raltegravir 
Potássico/uso terapêutico



A
R

TI
G

O
 O

R
IG

IN
A

L

Revista Científica da Ordem dos Médicos          www.actamedicaportuguesa.com                                                                                                                531

Serrão R, et al. Real-world characterization of Portuguese raltegravir-treated patients, Acta Med Port 2022 Jul-Aug;35(7-8):529-539

previous treatments. RAL-based regimens were described 
for treatment duration (i.e., start date to the last visit report-
ing RAL-based therapy), and continuing use at the study 
visit.
The number and type of previous ART regimens were cal-
culated based on the number of treatment-experienced pa-
tients (n = 199 patients).

 Treatment satisfaction with RAL-based regimen
 For those patients who were RAL-continuing users, a 
patient-reported questionnaire was administered during the 
study visit, to assess the satisfaction with RAL treatment 
(HIV treatment Satisfaction Questionnaire, HIVTSQs©).21-23 
The Portuguese version of the HIVTSQs© (version 8.4.10) 
used in this study has been linguistically validated, includ-
ing review by a clinician and pilot testing in Portuguese pa-
tients.

Statistical analysis
 All patients fulfilling the selection criteria were included 
for statistical analysis. Descriptive statistics were performed. 
Continuous variables were summarized as mean ± standard 
deviation (SD), median, range, and interquartile range (IQR); 
categorical variables were summarized as absolute and rel-
ative frequencies. CD4 counts were presented by thresholds 
(≤ 200 cells/mm3; 201 - 500 cells/mm3; > 500 cells/mm3), as 
well as for VL (≤ 50 copies/mL; > 50 copies/mL).
 The HIVTSQs© score derived from two subscales (Gen-
eral Satisfaction and Lifestyle) grouped together to pro-
duce the treatment satisfaction total score (range: 0 - 60 
points).20-22 The higher the score, the greater the treatment 
satisfaction. Internal consistency reliability of the 10-item 
treatment satisfaction scale (HIVTSQs©) was assessed us-
ing Cronbach’s alpha coefficient.
 As part of the exploratory objectives of this study, treat-
ment-naïve and treatment-experienced subgroups were 
compared for quantitative variables (CD4 counts, VL) by t-
test or Mann-Whitney nonparametric test, according to the 
assumption validations of the statistical test. Comparisons 
between subgroups regarding categorical variables were 
tested through Chi-square test or Fisher exact test, when 
assumptions of Chi-square test were not met.
 Associations of independent variables of interest with 
time to discontinuation of RAL-based regimens were ex-
plored based on Kaplan-Meier survival analyses and log 
rank test. Treatment maintenance was estimated according 
to RAL treatment duration in months (dependent variable). 
Hazard ratios (HR) were estimated through Cox regression 
method to measure the magnitude of risk differences be-
tween comparative subgroups. Associations of RAL-based 
treatment satisfaction (total score and items) with indepen-
dent variables of interest were assessed by Spearman’s 
rank correlation (quantitative variables) and Mann-Whitney/
Kruskal-Wallis (categorical variables).
 No imputation of missing data was performed. All com-
parisons were two-tailed and statistical significance was set 
at 5%. All analyses were conducted with SAS software (ver-

sion 9.4; SAS Institute Inc, Cary, USA).

RESULTS
Sociodemographic characteristics
 Table 1 summarizes the baseline sociodemographics of 
the 302 patients included in this study. At baseline, 69.5% 
patients were males, with a mean age of 49 years; and ap-
proximately half of the patients were above 50 years old 
(47.0%).

Non-AIDS-related comorbidities
 Percentage of NARC was determined in the group of 
patients reporting any baseline comorbidity (n = 161) and 
in all study participants (n = 302). More than half of the pa-
tients (53.3%) had at least one NARC at baseline (time of 
initiation of RAL for each patient) (Fig. 1A).
 Among those patients who reported baseline comorbidi-
ties (n = 161), the most frequent were hypercholesterolemia 
(44.1%), arterial hypertension (42.2%), diabetes mellitus 
(17.4%), and depression (17.4%). The same pattern was 
observed for baseline comorbidities in all participants (n = 
302): hypercholesterolemia (23.5%), arterial hypertension 
(22.5%), diabetes mellitus (9.3%), and depression (9.3%).
 Renal failure was also common (11.8% in patients with 
any comorbidity and 6.3% in all participants). Other comor-
bidities were described in 70 patients (43.5% of patients 
with any comorbidity and 23.2% of all participants), includ-
ing chronic hepatitis C (three patients), cirrhosis (four pa-
tients), epilepsy (four patients), and obesity (six patients). 
Participants with any comorbidity had a mean of 2.0 comor-
bidities, while 50 reported three or more comorbidities (Fig. 
1B).

Clinical HIV characteristics
 Clinical characteristics related with HIV infection were 
described for all study time points (Table 2). The main trans-
mission mode was heterosexual sex (58.0%), followed by 
men who have sex with men (MSM, 23.0%), and intrave-
nous drug use (IDU, 18.0%). At diagnosis, most patients 
were at CDC stage A (68.7%). Additionally, 57.3% had a 
late diagnosis (i.e., CD4 counts < 350 cells/mm3). Plasma 
HIV RNA levels (viral load) decreased to viral suppression 
in most patients (96.0% with ≤ 50 copies/mL at last mea-
surement). The CD4 count increased from diagnosis until 
last measurement, with 24.8% of the patients having > 500 
cells/mm3 at diagnosis, followed by 46.7% at baseline, and 
67.5% at last measurement.  Most participants reported 
no hepatitis B or C co-infection throughout the study time 
points.

Antiretroviral treatment
 Overall, 103 patients (34.1%) were treatment-naïve 
and 199 (65.9%) were treatment-experienced before initia-
tion of RAL-based therapy. Fig. 2 depicts the number and 
therapeutic class of last ART. Protease inhibitors (PI)-based 
therapy (50.8%) and non-nucleoside reverse transcriptase 
inhibitors (NNRTI)-based therapy (40.2%) were the most 
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common ART classes prior to RAL (Fig. 2A). For treatment-
experienced patients, the mean duration of previous ART 
regimens was 4.2 ± 3.2 years (median: 3.7; range: 0.003 - 

14.9 years). The number of previous ART regimens ranged 
between 1 and 11, and 52.3% of the patients received up to 
two ART regimens (Fig. 2B).
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Table 1 – Sociodemographic characteristics of study participants at baseline

Sociodemographic characteristics n (302)
Sex, n (%)

     Male 210 (69.5%)

     Female 92 (30.5%)

Age at baseline*, years

     Mean ± SD 49.1 ± 12.7

     Median (min. – max.) 48.0 (19.0 – 92.0)

     IQR (Q3 – Q1) 16.0 (57.0 – 41.0)

Geographic origin, n (%)

     Portugal 251 (83.1%)

     Brazil 12 (4.0%)

     Cape Verde 12 (4.0%)

     Other 27 (8.9%)

Smoking status, n (%)

     Current smoker 110 (39.6%)

     Former smoker 45 (16.2%)

     Never smoker 123 (44.2%)

     Unknown 24

Diagnosis of chronic alcoholism, n (%)

     Yes 20 (6.6%)

     No 282 (93.4%)

If yes, duration of chronic alcoholism, years (n = 14)

     Mean ± SD 8.6 ± 6.1

     Median (min. – max.) 8.0 (0.1 – 17.8)

     Missing values 6

Illicit drug use, n (%)

     Never used 230 (76.2%)

     Past use 65 (21.5%)

     Current use 7 (2.3%)

If past use, substance †, n (%)

     Heroin 50 (76.9%)

     Cocaine 32 (49.2%)

     Cannabis 9 (13.8%)

     Ecstasy 3 (4.6%)

     LSD 1 (1.5%)

     Other 4 (6.2%)

If current use, substance*, n (%)

     Cocaine 4 (57.1%)

     Cannabis 3 (42.9%)

     Heroin 2 (28.6%)

     Ecstasy 1 (14.3%)

     LSD 1 (14.3%)
min.: minimum; max.: maximum: LSD: lysergic acid diethylamide; SD: standard deviation
*: baseline was defined as the time of initiation of RAL-based therapy 
†: patients could report more than one option
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age than treatment-naïve patients (50 years vs 43 years, p 
< 0.0001) (S1 Table in Appendix 1: https://www.actamedica-
portuguesa.com/revista/index.php/amp/article/view/16785/
Appendix_01.pdf).
 HIV infection-related characteristics were also described 
for the two subgroups (Table 3). As expected, treatment-na-
ïve patients had a shorter median duration of HIV infection 
that was statistically significant, compared to treatment-ex-
perienced patients (0.21 years vs 12.37 years, p < 0.0001). 
Furthermore, 75.8% of treatment-naïve and 64.8% of treat-
ment-experienced patients were diagnosed at CDC stage 
A (p = 0.036). The proportion of non-co-infected patients at 
baseline was lower in the treatment-experienced subgroup 
than in the treatment-naïve subgroup (78.2% vs 92.2%, p 
= 0.009). At baseline (RAL initiation), treatment-naïve pa-
tients showed a lower median value of CD4 count (336.0 
cells/mm3 vs 573.0 cells/mm3, p < 0.0001) and all had a 

 The median time between diagnosis and initiation of the 
first ART regimen was 6.8 years (i.e., 82.0 months). Most 
participants (80.8%; 244/302) continued to take RAL at the 
inclusion visit and the median duration of RAL-based thera-
pies was 2.1 years, considering the time of the study visit as 
the cut-off.

Treatment satisfaction with RAL-based regimen
 In our study, Cronbach’s alpha coefficient showed an 
excellent internal consistency (> 0.9)24 for reliability of the 
total score (0.9175). Participants who continued RAL-based 
therapies at the inclusion visit reported a high satisfaction 
with a total mean score of treatment satisfaction of 55.4 ± 
7.2 points.

Treatment-naïve versus treatment-experienced patients
 Treatment-experienced patients had a higher median 
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Figure 1 – Non-AIDS-related comorbidities of study participants at baseline: (A) Type of Non-AIDS-related comorbidities; (B) Number of 
Non-AIDS-related comorbidities
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detectable VL, compared to treatment-experienced pa-
tients. At diagnosis and last measurement, no statistically 
significant differences were observed between the two sub-
groups.
 The mean duration of RAL-based therapy was very sim-
ilar between treatment-naïve and treatment-experienced 
patients [25.0 vs. 25.5 months, p = 0.747 (t-test)].
 The proportion of treatment-naïve patients with no co-
morbidities was significantly higher than for the treatment-
experienced subgroup (63.1% vs 38.2%; p = 0.0001). 

Moreover, the median number of comorbidities was lower 
in treatment-naïve compared to treatment-experienced 
patients (1 NARC vs 2 NARCs, p = 0.0077) (S2 Table in 
Appendix 1: https://www.actamedicaportuguesa.com/re-
vista/index.php/amp/article/view/16785/Appendix_01.pdf). 
However, a statistically significant higher proportion of pa-
tients with hypercholesterolemia was found in the group of 
treatment-experienced patients (48.8% vs 28.9% in treat-
ment-naïve patients, p = 0.0314).
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Table 2 – Clinical characteristics associated with HIV infection, at diagnosis, baseline (RAL initiation) and last measurement

Clinical characteristics associated with HIV infection At diagnosis* At baseline† Last measurement§

Duration of HIV infection at baseline, years

     n 302 - -

     Mean ± SD 8.5 ± 7.5

     Median (min. – max.) 8.0 (0.0 – 28.5) - -

     IQR (Q3 – Q1) 14.2 (14.7 – 0.5) - -

Mode of transmission, n (%)

     Men who have sex with men (MSM) 69 (23.0%) - -

     Heterosexual sex 174 (58.0%) - -

     Intravenous drug use (IDU) 54 (18.0%) - -

     Parenteral 1 (0.3%)

     Other 2 (0.7%)

     Total 300 - -

     Unknown 2 - -

CDC HIV stage of disease, n (%)

     A 189 (68.7%) - -

     B 33 (12.0%) - -

     C 53 (19.3%) - -

     Total 275 - -

     Unknown 27 - -

CD4 counts, cells/mm3

     n 262 302 302

     ≤ 200 cells/mm3, n (%) 96 (36.6%) 52 (17.2%) 13 (4.3%)

     201 - 500 cells/mm3, n (%) 101 (38.5%) 109 (36.1%) 85 (28.1%)

     > 500 cells/mm3, n (%) 65 (24.8%) 141 (46.7%) 204 (67.5%)

       Late diagnosis (< 350 cells/mm3) 150 (57.3%) - -

       Non-late diagnosis (≥ 350 cells/mm3) 112 (42.7%) - -

Plasma HIV – RNA, viral load, copies/mL

     n 238 302 302

     ≤ 50 copies/mL, n (%) 2 (0.8%) 154 (51.0%) 290 (96.0%)

     > 50 copies/mL, n (%) 236 (99.2%) 148 (49.0%) 12 (4.0%)

Co-infection, n (%)

     Hepatitis B 8 (2.7%) 8 (2.7%) 8 (2.7%)

     Hepatitis C 58 (19.7%) 43 (14.4%) 12 (4.0%)

     No co-infection 228 (77.6%) 248 (82.9%) 279 (93.3%)

     Unknown 8 3 3
min.: minimum; max.: maximum; IDU: intravenous drug use; IQR: interquartile range; HIV: human immunodeficiency virus; MSM: men who have sex with men; SD: standard deviation
*: diagnosis was defined as the date of diagnosis of HIV infection. 
†: baseline was defined as the time of initiation of Raltegravir-based therapy. 
§: last measurement was defined as the last laboratory value reported in patient’s chart, regardless of the antiretroviral regimen (patients could or not be on RAL).
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Associations of independent variables of interest with 
time to discontinuation of RAL-based treatment and 
with RAL-based treatment satisfaction
 The associations of time to discontinuation of RAL-
based regimens and treatment satisfaction of RAL-continu-
ing users assessed for independent variables are shown in 
Appendix 1, S3 and S4 Tables, respectively (Appendix 1: 
https://www.actamedicaportuguesa.com/revista/index.php/
amp/article/view/16785/Appendix_01.pdf).
 Kaplan-Meier estimates for treatment maintenance at 
48 months were determined based on the proportion of pa-
tients who continued RAL-based regimens. The results sug-
gested that patients with longer time between previous ART 
regimen and RAL initiation had a slightly higher risk of dis-
continuation [HR = 1.016, (95%CI: 1.002 to 1.030)], mean-
ing an increase of 1.6% per month in the time between last 
ART and initiation of RAL therapy.

 Significant differences were found for score items in sub-
groups according to sex, viral load at baseline and co-infec-
tion (S5 to S7 Tables in Appendix 1: https://www.actamedica-
portuguesa.com/revista/index.php/amp/article/view/16785/ 
Appendix_01.pdf). 

DISCUSSION
 The REALITY study characterized a large and repre-
sentative sample of Portuguese HIV-infected patients who 
initiated RAL-based regimens, between January 2015 and 
December 2017, and investigated potential differences in 
specific subgroups. Almost half of the participants were 
aged 50 years old, and most were born in Portugal (83.1%). 
As expected, most patients were men (69.5%); however, the 
proportion of HIV-infected women in this study was higher 
than that in most EU/EEA countries in 2019.25 More than 
half of the patients were current or past smokers (55.8%) 
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Figure 2 – Characteristics of previous ART regimens in treatment-experienced patients: (A) Type of ART regimen; (B) Number of ART 
regimens
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Table 3 – HIV infection characteristics of treatment-naïve versus treatment-experienced patients

Clinical characteristics associated
with HIV infection

Treatment-naïve
patients 
(n = 103)

Treatment-experienced 
patients 
(n = 199)

p-value

Duration of HIV infection, years

     n 103 199 MW: < 0.0001

     Median (min – max) 0.2 (0.0 – 15.1) 12.4 (0.1 – 28.5)

     IQR (Q3 – Q1) 0.7 (0.8 – 0.1) 9.9 (17.2 – 7.3)

     Missing values 206 398

CDC HIV stage of disease, n (%)

     A 75 (75.8%) 114 (64.8%) CS: 0.0364

     B 13 (13.1%) 20 (11.4%)

     C 11 (11.1%) 42 (23.9%)

     Total 99 176

CD4 counts, at diagnosis*, cells/mm3

     Median (min. – max.) 336.0 (6.0 – 1621.0) 286.0 (0.0 - 1165.0) MW: 0.0511

        ≤ 200 cells/mm3, n (%) 28 (29.5%) 68 (40.7%) CS: 0.1621

        201 - 500 cells/mm3, n (%) 39 (41.1%) 62 (37.1%)

        > 500 cells/mm3, n (%) 28 (29.5%) 37 (22.2%)

        Missing values 8 32

     Late diagnosis (< 350 cells/mm3) 50 (52.6%) 100 (59.9%) CS: 0.2542

     Non-late diagnosis (≥ 350 cells/mm3) 45 (47.4%) 67 (40.1%)

CD4 counts, at baseline†, cells/mm3

     Median (min. – max.) 336.0 (6.0 – 1147.0) 573.0 (2.0 – 2067.0) TT: < 0.0001

        ≤ 200 cells/mm3, n (%) 29 (28.2%) 23 (11.6%) CS: < 0.0001

        201 - 500 cells/mm3, n (%) 46 (44.7%) 63 (31.7%)

        > 500 cells/mm3, n (%) 28 (27.2%) 113 (56.8%)

CD4 counts, last measurement§, cells/mm3

     Median (min. – max.) 641.0 (136.0 – 1598.0) 675.0 (43.0 – 2060.0) MW: 0.6655

        ≤ 200 cells/mm3, n (%) 2 (1.9%) 11 (5.5%) CS: 0.2643

        201 - 500 cells/mm3, n (%) 27 (26.2%) 58 (29.1%)

        > 500 cells/mm3, n (%) 74 (71.8%) 130 (65.3%)

Plasma HIV – RNA, viral load, at diagnosis*, copies/mL

     Median (min. – max.) 96144.0 (94.0 – 7795576) 56881.0 (50.0 – 5000000) MW: 0.1403

        ≤ 50 copies/mL, n (%) 1 (1.1%) 1 (0.7%) FS: > 0.9999

        > 50 copies/mL, n (%) 94 (98.9%) 142 (99.3%)

        Missing values 10 61

Plasma HIV – RNA, viral load, at baseline†, copies/mL

      Median (min. – max.) 88877.0 (156.0 – 7795576) 417.0 (0.0 – 5606415) MW < 0.0001

        ≤ 50 copies/mL, n (%) 0 (0.0%) 154 (77.4%) CS: < 0.0001

        > 50 copies/mL, n (%) 103 (100.0%) 45 (22.6%)

        Missing values 1 130

Plasma HIV – RNA, viral load, last measurement§, copies/mL

     Median (min. – max.) 31.0 (0.0 – 197.0) 26.5 (0.0 – 137000.0) MW: 0.8828

        ≤ 50 copies/mL, n (%) 98 (95.1%) 192 (96.5%) FS: 0.5510

        > 50 copies/mL, n (%) 5 (4.9%) 7 (3.5%)

        Missing values 84 169
min.: minimum; max.: maximum; CS: Chi-square test; FS: Fisher exact test; HIV: human immunodeficiency virus; IQR: interquartile range; MW: Mann-Whitney test; TT: T-test
*: diagnosis was defined as the date of diagnosis of HIV infection.
†: baseline was defined as the time of initiation of Raltegravir-based therapy.
§: last measurement was defined as the last laboratory value reported in patient’s chart regardless of the antiretroviral regimen (patients could or not be on RAL).
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but reported low percentages of current or past history of 
drug or alcohol disorders. The AGING POSITIVE study — 
an observational study conducted in the Portuguese HIV-
infected population — reported similar rates of chronic al-
coholism (7.7%), past or current use of tobacco (47.6%) 
and of illicit drugs (17.2%).20 The rate of current smokers in 
HIV-infected patients is two to three times higher than in the 
general population, increasing the risk of NARC.26

 In our study population, the most common comorbidities 
were hypercholesterolemia, arterial hypertension, diabetes 
mellitus, and depression. Most participants had no hepati-
tis B or C co-infection during the study period, which could 
have reflected the high cure rates in HCV patients resulting 
from the treatment program implemented in Portugal.27 The 
AGING POSITIVE study described consistent results on the 
comorbidities of Portuguese HIV-infected patients, which 
are comparable to those reported here and for the general 
population.20 The proportion of patients with hypercholes-
terolemia was lower in the REALITY study when consid-
ering the overall study population (23.5% vs 60% in the 
AGING POSITIVE study).20 This proportion is closer to that 
described in HIV-infected populations from other regions, 
such as Brazil and the United States (US).28,29 However, it 
should be highlighted that participants of the AGING POSI-
TIVE study were older (all patients were ≥ 50 years) and 
had longer duration of HIV infection.20

 The MSM mode of transmission in Portuguese patients 
is reported to be low (9% - 18%),17,20 compared to those 
from other European studies (31% - 41%).15,30,31 Low MSM 
transmission may be associated with cultural factors and is 
less common in older HIV-infected individuals. Heterosex-
ual transmission appears to be more frequent in men who 
present high-risk behaviours (e.g., IDU or commercial sex) 
and travel abroad.25,32 This transmission route is also the 
most common one in patients with late HIV diagnosis (CD4 
counts < 350 cells/mm3).25 In fact, 57.3% of the study partic-
ipants had a late HIV diagnosis. Both the European Centre 
for Disease Prevention and Control (ECDC) annual report 
for Europe and national data from Portugal’s Directorate-
General of Health (DGS) in 2019 agreed in determining that 
almost half of the patients had a late HIV diagnosis (49.7% 
in EU/EEA and in Portugal).17,25 The median time between 
diagnosis and initiation of the first ART regimen was approx-
imately seven years. In our study, 81 patients had a delay of 
more than eight years between HIV diagnosis and the start 
of ART. This gap has been associated with multiple patient-
level reasons (e.g., patient’s concerns about treatment, 
prolonged adjustment periods, or IDU),33 or structural rea-
sons (e.g., access barriers, lower socioeconomic status), 
especially among migrants.34 Although these patients were 
diagnosed with HIV many years ago - between 1987 and 
2006 - and were later referred for treatment, early interven-
tions in patient perception and decision to start ART are still 
of foremost importance nowadays. In 2015, clinical guide-
lines were amended to recommend treatment of all patients 
regardless of the infection stage.35 Therefore, knowing that 
over 50% of the study patients were treatment-experienced 

and the duration of the infection is long, this might also help 
explain the delay in treatment initiation.
 A reduction in plasma HIV RNA and an improvement in 
CD4 counts were observed from diagnosis until last mea-
surement.36 Two patients had reported undetectable VL at 
diagnosis. One of these patients was treatment-naïve and 
was born in another country, while the second was treat-
ment-experienced and had a VL of 50 copies/mL at diag-
nosis. Both patients had CD4 counts > 500 cells/mm3 and 
it took several months before initiating ART. These cases 
could be either patients who were already receiving HIV 
treatment at another clinic (and whose information was not 
transferred to the current centre), or HIV controllers that 
maintain suppressed VL for years without ART.37,38

 Approximately half of the treatment-experienced pa-
tients (52.3%) received up to two prior treatments, with 
the previous ART regimen lasting, on average, 4.2 years. 
PI-based therapies (50.8%) and NNRTI-based therapies 
(40.2%) were the most frequently administered ART, as 
reported in the AGING POSITIVE study.20 A similar pattern 
in ART prescribing was found for other large population-
based studies in the US and Europe (e.g., UK, Germany, 
and France).14,15,31,39,40 Switching from a prot-based to a 
RAL-based regimen has been associated with a decrease 
in plasma lipids (e.g., total cholesterol, LDL cholesterol, and 
triglycerides), which might confer long-term cardiovascular 
protection to patients.41 This effect of treatment switch was 
also described in a cohort of older HIV-infected patients 
(aged 60 years and older).42 Furthermore, as regimens con-
taining tenofovir alafenamide (TAF) were only available with 
reimbursement in Portugal by December 2017, it is unlikely 
that the patients were taking this drug known to increase 
lipid levels.
 Around 81% of the patients were RAL-continuing users 
at the time of the inclusion visit. The HIVTSQs© was admin-
istered to these participants, who reported high satisfaction 
with RAL-based therapy (55.4 ± 7.2 points). The well-es-
tablished low drug-drug interaction profile43 and tolerability 
of RAL might explain the satisfaction for this regimen in a 
setting of high burden of comorbidities and co-medications. 
As patients could have started other ART regimens several 
weeks before study inclusion, satisfaction with RAL was not 
assessed in patients who discontinued this therapy. How-
ever, this fact might have contributed to the high level of 
satisfaction obtained with RAL in this study. Reasons for 
discontinuing RAL-based regimens were also not collected 
in this study; nonetheless, those reasons most frequently 
reported for RAL switch are patient/physician choice and 
treatment simplification.44,45 Considering that RAL 600 mg 
was approved in Portugal in December 2018, it is unlikely 
that participants switched from RAL 400 mg to 600 mg dur-
ing the recruitment period (July 2018 – April 2019). Although 
this information was not collected, most participants were 
expected to be on RAL 400 mg (BID) at study inclusion.
 As expected, treatment-experienced patients were older 
and had longer duration of HIV infection than treatment-
naïve patients. More patients in the treatment-experienced 
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subgroup had at least one NARC at baseline. At RAL initia-
tion, treatment-experienced patients had higher CD4 counts 
and a higher proportion of undetectable VL than treatment-
naïve patients (p < 0.0001). And, at the last measurement, 
both subgroups had a CD4 count increase and a reduction 
of viral load. These similar clinical outcomes appear to sup-
port the effect of RAL-based regimens on immune restora-
tion (particularly in treatment-naïve patients),9 considering 
that most patients (80.8%) were RAL-continuing users. In 
other real-world studies evaluating RAL-based regimens, 
increasing CD4 counts16,46 and high rates of viral suppres-
sion (over 80%)14 were observed in both groups.
 Exploratory analyses suggest that a longer time be-
tween discontinuation of previous ART regimens and ini-
tiation of RAL might increase the risk of treatment discon-
tinuation. Patients with a history of ART interruption were 
reported to have the highest rates of RAL discontinuation 
(23.7%), while those with suppressed VL at baseline had 
the lowest (13.2%).47 However, several other patient-related 
factors –such as treatment perception and expectations or 
personal reasons– can lead to early treatment discontinua-
tion.48

 The main limitations of this study are related with its 
observational and retrospective design, relying mainly on 
routine clinical records with laboratory results (viral load 
and CD4 count) collected by different laboratories. Of no-
tice, the HIVTSQs® was only applied as a cross-sectional 
survey instrument in order to assess the level of satisfaction 
in patients who were continuing users of RAL at the inclu-
sion visit. Therefore, treatment satisfaction for those who 
discontinued RAL prior to the enrolment period could not be 
appraised. To overcome these limitations, prospective stud-
ies should be conducted to assess causal relationships be-
tween patient-related factors, adherence to ART, treatment 
satisfaction over time and discontinuation rates among spe-
cific subgroups.

CONCLUSION
 RAL-based regimens are a valid therapeutic option in 
heterogeneous populations of HIV-infected patients. To the 
best of our knowledge this is the first study in Portugal to 
evaluate real world data in patients treated with RAL and 
satisfaction among those remaining on RAL. This therapy 
can be used in patients with previous ART experience and 
as part of first-line therapeutic options considered in clinical 
guidelines,49 alongside with the latest generation of drugs 
from its class.

ACKNOWLEDGEMENTS
 The authors thank Health Psychology Research Ltd 
(www.healthpsychologyresearch.com) for providing a li-
cense to use the HIV Treatment Satisfaction Questionnaire 
status version (HIVTSQs) © Clare Bradley. The authors also 
thank all co-investigators and other study staff from the 
REALITY Study Group. MSD, Lda, Portugal provided finan-
cial support for this non-interventional study (Protocol VP 
ID 7149). Medical writing and statistical support provided 
to this work was funded by MSD, Lda, Portugal. Medical 
writing and statistical support were provided by Catarina 
Oliveira Silva (PharmD, PhD) and Vera Vicente (BSc.) from 
CTI, Clinical Trial & Consulting Services Portugal - Unipes-
soal LDA. 

AUTHORS CONTRIBUTION
 RS, KM, FM, NM, AC, RP, AZ, JM, IN, JO, PP, RCA, 
ACM, PC, LP, JA: All the authors had an equal contribution 
to the literature research, draft and distribution of the ques-
tionnaire, analysis of the results and draft of the paper. 

PROTECTION OF HUMANS AND ANIMALS 
 The authors have followed the protocols of their work 
center on the publication of data. The data was anonymized 
and none of the authors had access to patient identification. 
The study was conducted in accordance with the Helsinki 
Declaration updated in 2013.
 
DATA CONFIDENTIALITY 
 The authors declare having followed the protocols in 
use at their working center regarding patients’ data publica-
tion. 

COMPETING INTERESTS 
 All study investigators received financial support from 
Merck Sharp & Dohme for their participation in this study.
 Joaquim Oliveira participated in Advisory Boards and 
lectures for Gilead Sciences, Janssen, Merck Sharp & 
Dohme and ViiV Healthcare, as well as an investigator in 
clinical trials sponsored by Gilead Sciences, Merck Sharp & 
Dohme and ViiV Healthcare.
 Paula Camacho, Laura Paixão and Joana Almeida are 
employees of Merck Sharp & Dohme Portugal.
 Other authors declared no conflicts of interest.

FUNDING SOURCES 
 This study was funded by Merck Sharp & Dohme.

REFERENCES
1. Deeks SG, Lewin SR, Havlir DV. The end of AIDS: HIV infection as a 

chronic disease. Lancet. 2013;382:1525-33.
2. Horn T. The antiretroviral pipeline. Pipeline Report. 2017:16.
3. Horberg M, Silverberg M, Hurley L, Delorenze G, Quesenberry C. 

Influence of prior antiretroviral experience on adherence and responses 
to new highly active antiretroviral therapy regimens. AIDS Patient Care 
STDs. 2008;22:301-12.

4. World Health Organization. Consolidated guidelines on person-
centred HIV patient monitoring and case surveillance. Geneva: WHO; 

2017. [cited 2020 Jul 15]. Available from: https://apps.who.int/iris/
handle/10665/255702.

5. Sharma M, Walmsley SL. Raltegravir as antiretroviral therapy in HIV/
AIDS. Expert Opin Pharmacother. 2014;15:395-405.

6. Liedtke MD, Tomlin CR, Lockhart SM, Miller MM, Rathbun RC. Long-
term efficacy and safety of raltegravir in the management of HIV 
infection. Infect Drug Resist. 2014;7:73.

7. Eron J, Cooper D, Steigbigel R, Clotet B, Gatell J, Kumar P, et al. 
Efficacy and safety of raltegravir for treatment of HIV for 5 years in the 



A
R

TI
G

O
 O

R
IG

IN
A

L

Revista Científica da Ordem dos Médicos          www.actamedicaportuguesa.com                                                                                                                539

Serrão R, et al. Real-world characterization of Portuguese raltegravir-treated patients, Acta Med Port 2022 Jul-Aug;35(7-8):529-539

BENCHMRK studies: final results of two randomised, placebo-controlled 
trials. Lancet Infect Dis. 2013;13:587-96.

8. Eron J, Cooper D, Steigbigel R, Clotet B, Yeni P, Strohmaier K, et al. 
Association between first-year virologic response to raltegravir and long-
term outcomes in treatment-experienced patients with HIV-1 infection. 
Antivir Ther. 2015;20:307.

9. Lennox J, DeJesus E, Berger D, Lazzarin A, Pollard R, Madruga J, et 
al. Raltegravir versus efavirenz regimens in treatment-naive HIV-1–
infected patients: 96-week efficacy, durability, subgroup, safety, and 
metabolic analyses. J Acquir Immune Defic Syndr. 2010;55:39.

10. Lennox J, DeJesus E, Lazzarin A, Pollard R, Madruga J, Berger D, 
et al. Safety and efficacy of raltegravir-based versus efavirenz-based 
combination therapy in treatment-naive patients with HIV-1 infection: 
a multicentre, double-blind randomised controlled trial. Lancet. 
2009;374:796-806.

11. Rockstroh JK, DeJesus E, Lennox JL, Yazdanpanah Y, Saag MS, Wan 
H, et al. Durable efficacy and safety of raltegravir versus efavirenz when 
combined with tenofovir/emtricitabine in treatment-naive HIV-1–infected 
patients: final 5-year results from STARTMRK. J Acquir Immune Defic 
Syndr. 2013;63:77-85.

12. Steigbigel RT, Cooper DA, Kumar PN, Eron JE, Schechter M, Markowitz 
M, et al. Raltegravir with optimized background therapy for resistant 
HIV-1 infection. N Engl J Med. 2008;359:339-54.

13. Steigbigel R, Cooper D, Teppler H, Eron J, Gatell J, Kumar P, et al. 
Long-term efficacy and safety of Raltegravir combined with optimized 
background therapy in treatment-experienced patients with drug-
resistant HIV infection: week 96 results of the BENCHMRK 1 and 2 
Phase III trials. Clin Infect Dis. 2010;50:605-12.

14. van Halsema C, Whitfield T, Lin N, Ashton K, Torkington A, Ustianowski 
A. Five years’ real-life experience with raltegravir in a large HIV centre. 
Int J STD AIDS. 2016;27:387-93.

15. Jaeckle M, Khaykin P, Haberl A, De Leuw P, Schüttfort G, Stephan C, 
et al. Efficacy of raltegravir-containing regimens in antiretroviral-naive 
and-experienced individuals in routine clinical practice. Int J STD AIDS. 
2016;27:1170-9.

16. Kuroishi N, Watananbe A, Sakuma R, Ruzicka DJ, Hara M. Long-term 
tolerability and effectiveness of raltegravir in Japanese patients: Results 
from post-marketing surveillance. PLoS One. 2019;14:e0210384.

17. Direção-Geral da Saúde/Instituto Nacional de Saúde Pública Dr. 
Ricardo Jorge. Infeção VIH e SIDA em Portugal - 2020. [cited 2020 Jul 
15]. Available from: http://repositorio.insa.pt/bitstream/10400.18/7243/1/
DGS-INSA-RelatVIHSIDA-2020.pdf.

18. APA. Diagnostic and statistical manual of mental disorders (DSM-5®). 
American Psychiatric Pub; 2013. [cited 2020 Jul 15]. Available from: 
https://www.psychiatry.org/psychiatrists/practice/dsm.

19. Ward M, Buehler M, Jaffe M, Berkelman R. 1993 revised classification 
system for HIV infection and expanded surveillance case definition for 
AIDS among adolescents and adults. Morbidity and Mortality Weekly 
Report. Centers for Disease Control and Prevention; 1993. [cited 
2020 Jul 15]. Available from: https://www.cdc.gov/mmwr/preview/
mmwrhtml/00018871.htm.

20. Serrão R, Piñero C, Velez J, Coutinho D, Maltez F, Lino S, et al. Non-
AIDS-related comorbidities in people living with HIV-1 aged 50 years 
and older: the aging positive study. Int J Infect Dis. 2019;79:94-100.

21. Romaine J, Murray M, Bradley C. Psychometric evaluation of the 
revised HIV Treatment Satisfaction Questionnaire (HIVTSQ). Value 
Health. 2016;19:A420.

22. Woodcock A, Bradley C. Validation of the HIV Treatment Satisfaction 
Questionnaire (HIVTSQ). Qual Life Res. 2001;10:517-31.

23. Woodcock A, Bradley C. Validation of the revised 10-item HIV Treatment 
Satisfaction Questionnaire status version and new change version. 
Value Health. 2006;9:320-33.

24. Gliem JA, Gliem R. Calculating, interpreting, and reporting Cronbach’s 
alpha reliability coefficient for Likert-type scales. 2003. [cited 2020 Jul 
15]. Available from: http://hdl.handle.net/1805/344.

25. European Centre for Disease Prevention and Control, WHO Regional 
Office for Europe. HIV/AIDS surveillance in Europe 2020 - 2019 data. 
[cited 2020 Jul 15]. Available from: https://www.ecdc.europa.eu/sites/
default/files/documents/hiv-surveillance-report-2020.pdf.

26. Giles M, Gartner C, Boyd M. Smoking and HIV: what are the risks and 
what harm reduction strategies do we have at our disposal? AIDS Res 
Ther. 2018;15:26.

27. Papatheodoridis G, Hatzakis A, Cholongitas E, Baptista-Leite R, 
Baskozos I, Chhatwal J, et al. Hepatitis C: the beginning of the end - key 
elements for successful European and national strategies to eliminate 

HCV in Europe. J Viral Hepat. 2018;25:6-17.
28. Lo J. Dyslipidemia and lipid management in HIV-infected patients. Curr 

Opin Endocrinol Diabetes Obes. 2011;18:144.
29. Torres T, Cardoso S, Velasque L, Marins L, Santini de Oliveira M, Veloso 

V, et al. Aging with HIV: an overview of an urban cohort in Rio de Janeiro 
(Brazil) across decades of life. Braz J Infect Dis. 2013;17:324-31.

30. Häggblom A, Lindbäck S, Gisslén M, Flamholc L, Hejdeman B, Palmborg 
A, et al. HIV drug therapy duration; a Swedish real world nationwide 
cohort study on InfCareHIV 2009-2014. PLoS One. 2017;12:e0171227.

31. Potard V, Simon A, Lacombe JM, Parienti JJ, Costagliola D. Switching 
to raltegravir from a virologically effective boosted protease inhibitor 
regimen: a comparative effectiveness analysis from the French Hospital 
Database on HIV (FHDH-ANRS CO4). Clin Infect Dis. 2016;63:1254-61.

32. Tavoschi L, Dias JG, Pharris A, on behalf of the EU/EEA HIV Surveillance 
Network. New HIV diagnoses among adults aged 50 years or older in 31 
European countries, 2004–15: an analysis of surveillance data. Lancet 
HIV. 2017;4:e514-21.

33. Lee M, Venturelli S, McKenna W, Teh J, Negedu O, Florman K, et al. 
Reasons for delayed antiretroviral therapy (ART) initiation in the era of 
early ART initiation guidelines: a retrospective service evaluation. Int J 
STD AIDS. 2019;30:415-8.

34. Fakoya I, Álvarez-Del Arco D, Monge S, Copas A, Gennotte A, Volny-
Anne A, et al. HIV testing history and access to treatment among 
migrants living with HIV in Europe. J Int AIDS Soc. 2018;21:e25123.

35. EACS. EACS Guidelines Version 8.0-October 2015. [cited 2020 Jul 
15] European AIDS Clinical Society 2015. Available from: https://www.
eacsociety.org/media/guidelines_8.0-english-revised_20160610.pdf.

36. Anstett K, Brenner B, Mesplede T, Wainberg M. HIV drug resistance 
against strand transfer integrase inhibitors. Retrovirology. 2017;14:36.

37. Li J, Segal F, Bosch R, Lalama C, Roberts-Toler C, Delagreverie H, et al. 
Antiretroviral therapy reduces T-cell activation and immune exhaustion 
markers in Human Immunodeficiency Virus controllers. Clin Infect Dis. 
2019;70:1636-42.

38. Antinori A, Coenen T, Costagiola D, Dedes N, Ellefson M, Gatell J, et 
al. Late presentation of HIV infection: a consensus definition. HIV Med. 
2011;12:61-4.

39. Saag M, Westfall A, Cole S, Mathews W, Drozd D, Mayer K, et al. 
Factors associated with the selection of initial antiretroviral therapy from 
2009 to 2012. J Acquir Immune Defic Syndr. 2017;74:60.

40. Brehm T, Franz M, Hüfner A, Hertling S, Schmiedel S, Degen O, et al. 
Safety and efficacy of elvitegravir, dolutegravir, and raltegravir in a real-
world cohort of treatment-naïve and-experienced patients. Medicine. 
2019;98:32(e16721).

41. Krikke M, Tesselaar K, van den Berk G, Otto S, Freriks L, van Lelyveld 
S, et al. The effect of switching protease inhibitors to raltegravir on 
endothelial function, in HIV-infected patients. HIV Clin Trials. 2018;19:75-
83.

42. Pavone P, Giustini N, Fimiani C, Paoletti F, Falciano M, Salotti A, et 
al. Long-term treatment with raltegravir is associated with lower 
triglycerides and platelets count in the older HIV+ population: results 
from the Ral-Age Study. Curr HIV Res. 2017;15:355-60.

43. Back D, Marzolini C. The challenge of HIV treatment in an era of 
polypharmacy. J Int AIDS Soc. 2020;23:e25449.

44. Elzi L, Erb S, Furrer H, Cavassini M, Calmy A, Vernazza P et al. Adverse 
events of raltegravir and dolutegravir. AIDS. 2017;31:1853.

45. Greenberg L, Ryom L, Wandeler G, Grabmeier-Pfistershammer K, 
Öllinger A, Neesgaard B, et al. Uptake and discontinuation of Integrase 
Inhibitors (INSTIs) in a large cohort setting. JAIDS. 2020;83:240-50.

46. Mata-Marín JA, Huerta-García G, Domínguez-Hermosillo JC, Chavez-
García M, Banda-Lara MI, Nuñez-Rodríguez N, et al. Effectiveness 
and risk factors for virological outcome of darunavir-based therapy 
for treatment-experienced HIV-infected patients. AIDS Res Ther. 
2015;12:31.

47. Naumann U, Moll A, Schleehauf D, Lutz T, Schmidt W, Jaeger H, et 
al. Similar efficacy and tolerability of raltegravir-based antiretroviral 
therapy in HIV-infected patients, irrespective of age group, burden 
of comorbidities and concomitant medication: real-life analysis of the 
German ‘WIP’cohort. Int J STD AIDS. 2017;28:893-901.

48. Casado J, Marín A, Romero V, Bañón S, Moreno A, Perez-Elías MJ, 
et al. The influence of patient beliefs and treatment satisfaction on the 
discontinuation of current first-line antiretroviral regimens. HIV Med. 
2016;17:46-55.

49. EACS. EACS Guidelines. Version 10.1-October 2020. European AIDS 
Clinical Society 2020. [cited 2021 Jun 08]. Available from: https://www.
eacsociety.org/media/guidelines-10.1_30032021_1.pdf.


