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Abstract: Clinical data on antiretroviral effectiveness in women are limited, especially long-term data, because women 

are usually underrepresented in clinical trials. This sub-analysis of a large European non-comparative, retrospective, 

observational cohort study evaluated gender differences in long-term outcomes in antiretroviral-experienced adult patients 

with HIV-1 infection switched to an ATV/r-based regimen between October 2004 and March 2007. Data were extracted 

from 3 European HIV databases every 6 months (maximum follow-up 5 years). Time to virological failure (VF), defined 

as two consecutive HIV-1 RNA 50 c/mL or one HIV-1 RNA 50 c/mL followed by treatment discontinuation (TD), and 

time to TD were analyzed using the Kaplan-Meier method. Associations of gender with VF and TD were analyzed using 

multivariate Cox proportional models. Safety and tolerability were evaluated. In total, 1294 patients (336 women, 958 

men) were analyzed. No gender differences in time to VF were observed; at 3 years, the probability of not having VF was 

0.59 (95%CI: 0.52, 0.65) and 0.63 (95%CI: 0.59, 0.67) for women and men, respectively. In multivariate analyses, 

women had a higher risk of TD than men (hazard ratio [HR], 1.54; 95%CI: 1.28, 1.85) but no increased risk of VF (HR, 

1.06; 95%CI: 0.85, 1.33). Safety and tolerability were comparable between genders. In a clinical setting, long-term 

efficacy and safety outcomes of ATV/r-based regimens were similar by gender. Women had a higher risk of TD but no 

increased risk of VF. ATV/r is an effective and well-tolerated therapeutic option for treatment-experienced men and 

women with HIV-1 infection. 
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INTRODUCTION 

 Increasing numbers of women are being diagnosed with 

HIV infection worldwide and women account for about one 

third of these new diagnoses, most of which are in women of 

childbearing age. For example, in 2000, in the WHO 

European Region, rates of newly diagnosed individuals per 

100,000 were 2.6 for women and 5.8 for men, with women 

representing 32.1% of these new diagnoses [1]. By 2010 the 

corresponding values were 10.1, 16.7 and 38.0%, 

respectively [2]. These trends were particularly evident in 

Eastern Europe, where heterosexual transmission is now the 

most common mode of transmission [2], a trend that is also 

observed globally and especially in Africa [3]. 

 Despite women representing 50% of people living with 

HIV globally [4], data specifically evaluating gender-based 

outcomes with combined antiretroviral therapy (cART) are 

limited. Women are systematically underrepresented in 

randomized clinical trials (RCTs) for a variety of reasons, 

such as pregnancy, or the need to adhere to complex 
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contraceptive regimens to avoid pregnancy, or competitive 

recruitment practices that may discourage the selection of 

women who face more complex challenges for clinical trial 

participation [5]. From 2000-2008 it has been estimated that 

the average proportion of women participating in RCTs 

ranged from 20% to 31% [6-9]; however, the proportion of 

women participants in some recent RCTs has fallen to as low 

as 10% [10,11]. Moreover, even if women are recruited in 

sufficient numbers, few reports have specifically evaluated 

gender differences, especially over a prolonged follow-up 

period. 

 While there is little evidence for gender-based 

differences in virological response to cART from either 

clinical studies [12-18], systematic reviews [19] or meta-

analytic investigations [7], gender differences in safety 

profiles and higher discontinuation rates in women compared 

with men have been consistently reported [13,18-22]. Thus, 

there is a continuing medical need to further evaluate gender-

based outcomes for antiretroviral (ARV) regimens 

commonly used in clinical practice, especially through long-

term studies that have the potential to capture differences in 

virological response and safety profiles over time. 

 Regimens containing atazanavir, a once-daily protease 

inhibitor (PI), at a dose of 300 mg, in combination with low-

dose ritonavir 100 mg (ATV/r), have demonstrated efficacy, 
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safety and tolerability in clinical trials of up to 96 weeks in 
treatment-naïve [23-25] and -experienced patients [26, 27] as 
well as in both men and women [18]. In European 
guidelines, ATV/r is recommended as a preferred PI for the 
treatment of HIV-1 infection in adults and also in pregnant 
women [28]. In addition, no significant interaction between 
ATV/r and an oral contraceptive containing ethinyl estradiol 
(EE) and norgestimate has been observed provided the dose 
of EE is 30 μg [29, 30], suggesting that ATV/r is a suitable 
therapeutic option for women with HIV. 

 The current study, a retrospective cohort of 1294 
treatment-experienced patients with HIV-1 infection 
switched to ATV/r and followed up for up to 5 years, was 
designed to evaluate the long-term clinical outcomes of 
ATV/r-containing regimens in a real-life clinical setting. In 
the overall cohort population, durable virological 
suppression with a good safety and tolerability profile has 
been demonstrated [31]. The aim of the present sub-analysis 
of this cohort was to specifically evaluate the effect of 
gender on the long-term outcomes of ATV/r-containing 
regimens in a clinical setting. 

METHODS 

 Details of study methods have been previously published 
[31]; however, a brief description is provided as follows. 

Study Design 

 This was a non-comparative, retrospective, observational 
study of ARV-experienced patients (including PI-
experienced) stratified by viral load at baseline (HIV-1 RNA 
< 500 copies/mL or  500 copies/mL). Baseline was defined 
as the start date of ATV/r treatment. Data from patients who 
switched to an ATV/r-containing regimen between October 
1

st
 2004 and March 31

st
 2007 were collected from three 

generic HIV databases; two multi-center databases, one 
based in France (Dat’AIDS) and the other in Germany 
(Competence Network for HIV/AIDS, KompNet) and one 
single-center database based in Sweden (InfCare HIV). An 
integrated study dataset was then generated from these three 
generic databases and patient data was extracted at  
6-monthly intervals until 31st October 2009 (maximum 
follow-up period of 5 years). 

 The study was conducted in accordance with the ethical 
principles originating from the Declaration of Helsinki, and 
was consistent with the International Conference on 
Harmonization Good Clinical Practice Guidelines, 
Guidelines for Good Pharmacoepidemiology Practices and 
local regulatory requirements. Approval for cohort inclusion 
was obtained from the local ethical committees of all study 
centers. 

 Results for the primary endpoint for this study, the 
proportion of patients remaining on treatment over time 
stratified by plasma viral load at baseline (i.e. HIV-1 RNA  
< 500 copies/mL or  500 copies/mL at study entry), and 
secondary endpoints have been previously reported [31]. 
Here we report results of a pre-planned sub-analysis by 
patient gender. 

 

Patients 

 Inclusion criteria were participation in a European HIV 
cohort, age  18 years on commencement of ATV/r therapy, 
ARV experience prior to starting ATV/r therapy, ATV/r 
therapy commenced between October 1st 2004 and March 
31st 2007. Patients were excluded if they were treatment 
naïve or had no recorded start date for ATV/r therapy. 

Outcomes for Gender Sub-Analysis 

 The following outcomes were evaluated: i) time to 
virological failure by gender, defined as two consecutive 
HIV-1 RNA  50 copies/mL or one HIV-1 RNA  50 
copies/mL followed by treatment discontinuation for any 
reason, expressed as the probability of not having virological 
failure and estimated using the Kaplan-Meier method; ii) 
time to discontinuation by gender, expressed as the 
probability of remaining on treatment over time and 
estimated using the Kaplan-Meier method; iii) the proportion 
of patients discontinuing and the reasons for discontinuation 
by gender; and iv) the long-term safety profile by gender. 

Statistical Analyses 

 For the analysis of time-to-event data, the Kaplan-Meier 
method was considered to be the most appropriate technique. 
All patients were analyzed up to the date of their last contact, 
including patients with ATV/r treatment interruptions, 
provided the duration of interruption was  90 days. Patients 
with missing data or who were lost to follow-up were 
censored. 

 The long-term safety profile of ATV/r treatment was 
evaluated by collecting data on reported adverse events 
(AEs) and laboratory abnormalities. AE data was collected 
and analyzed for all patients up to the point of ATV/r 
treatment discontinuation or until the end of the follow-up 
period. 

 This secondary sub-analysis by gender was not powered 
to detect statistically significant differences; therefore, no 
formal statistical significance testing was undertaken for 
comparisons between genders in this report. 

 Multivariate Cox proportional analyses were conducted 
to evaluate the association of patient gender with time to 
virological failure and time to treatment discontinuation. 
Analyses were adjusted for potential confounding factors 
including, age, mode of HIV-1 transmission, baseline HIV-1 
RNA level and CD4 count, country, and ARV treatment 
(both in terms of duration of exposure and drug-class). 

RESULTS 

Patients 

 A total of 1294 patients were included in the study, 336 
women and 958 men, and were followed up for a total of 
2748 patient-years. Details of patient disposition are 
summarized in Fig. (1). Baseline characteristics by gender 
were generally similar and are presented in Table 1. 
However, female patients were significantly younger than 
male patients. 
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Outcomes 

Discontinuation by Gender 

 Of the 958 male patients enrolled, 383 (40.0%) 

discontinued ATV/r-containing therapy compared with 175 

of the 336 (52.1%) female patients. After 3 years of follow-

up, the probability of remaining on an ATV/r-containing 

regimen was lower for female patients (0.46; 95% CI: 0.40, 

0.52) than for male patients (0.58; 95% CI: 0.54, 0.61) (Fig. 

2A, Kaplan-Meier analysis). The median time to 

discontinuation was estimated to be 33 months (95% CI: 29, 

44) in female patients and 48 months (95% CI: 45, not  

 

calculable) in male patients. In adjusted multivariate Cox 

analyses, female gender was associated with an increased 

risk of ATV/r treatment discontinuation (Hazard Ratio 1.54; 

95% CI: 1.28, 1.85; P  < 0.001). 

 The principal known reasons for discontinuation were 

AEs, patient decision and lack of efficacy in both female and 

male patients, although these proportions were slightly 

higher for female patients (Table 2). Lack of efficacy was 

defined as treatment failure (clinical, virological or 

immunological), resistance, drug interaction, or other 

therapeutic reasons. Pregnancy was a reason for 

discontinuation in 2.4% of female patients. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1). Patient disposition. 

 

Table 1. Baseline Characteristics by Gender 

 

 Female (n = 336) Male (n = 958) 

Age, years, median (min, max) 40 (20, 79) 44* (18, 85) 

CDC Class C AIDS, n (%)† 75 (22.3) 197 (20.6) 

Baseline HIV-1 RNA, copies/mL, median (min, max) 1622 (22, 2168000) 1260 (20, 9540000) 

Baseline HIV-1 RNA, using 500 copies/mL cut-off‡   

< 500 copies/mL, n (%) 182 (55.0) 540 (58.0) 

 500 copies/mL, n (%) 149 (45.0) 391 (42.0) 

Baseline HIV-1 RNA, using 50 copies/mL cut-off§   

< 50 copies/mL, n (%) 113 (37.2) 300 (36.3) 

 50 copies/mL, n (%) 191 (62.8) 526 (63.7) 

CD4 count, cells/ L, median (min, max) 359 (5, 1373) 373 (1, 1629) 

CD4+ <50 cells/ L, n (%) 13 (3.9) 31 (3.2) 

Prior ARV exposure, years, mean (SD) 5.6 (4.1) 5.8 (3.9) 

Prior PI exposure, years, mean (SD) 3.3 (2.6) 3.6 (2.9) 

*P < 0.001. Data available for †941, ‡1262, and §1130 patients. CDC, Centers for Disease Control; PI, protease inhibitor. 

Assessed for eligibility
N = 1325

Excluded
N = 31

Age < 18 years (n = 3)
Not ARV-experienced (n = 28)

Subjects included in 
overall population

N = 1294*

Baseline HIV-1 RNA < 500 copies/mL
N = 722 N = 540

Missing data
N = 32

Female, n = 182

Male, n = 540

Female, n = 149

Male, n = 391
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Fig. (2). Kaplan-Meier survival function by gender: A) time to discontinuation; and B) time to virological failure. 
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Table 2. Reasons for Discontinuation by Gender 

 

 Female (n = 336) Male (n = 958) 

Discontinued ATV/r, n (%) 175 (52.1) 383 (40.0) 

Reason for discontinuation, n (%)* 

Adverse event 47 (14.0) 91 (9.5) 

Lack of efficacy
†
 22 (6.5) 40 (4.2) 

Death 4 (1.2) 16 (1.7) 

Patient decision 26 (7.7) 46 (4.8) 

Pregnancy 8 (2.4) NA 

Poor/non compliance 3 (0.9) 2 (0.2) 

Other
‡
 26 (7.7) 49 (5.1) 

Unknown
§
 39 (11.6) 139 (14.5) 

*Only one reason for discontinued was allowed for each patient. 
†
Includes “Treatment 

failure (clinical, virological or immunological), Resistance, Drug interaction, Other 

therapeutic reasons”. 
‡
Includes “Other reason, End of treatment, Simplification, Start 

protocol, End protocol, Structured treatment interruption, Alternative therapy, Other 

reasons, Drug abuse, Other treatment, Impairment of quality of life, Dose adjustment”; 
§
Discontinuation but reason unknown. NA, Not applicable. 

 

Virological Response by Gender 

 After 3 years of follow-up, the probability of not having 

virological failure on an ATV/r-containing regimen was 

comparable in female (0.59; 95% CI: 0.52, 0.65) and male 

patients (0.63; 95% CI: 0.59, 0.67) (Fig. 2B, Kaplan-Meier 

analysis). In adjusted multivariate Cox analyses, female 

gender was not associated with a higher risk of virological 

failure (Hazard Ratio 1.06; 95% CI: 0.85, 1.33; P = 0.612). 

Adverse Events by Gender 

 AEs, regardless of causality, are presented in Table 3. 

The overall proportion of patients reporting AEs was 

comparable between female (45.5%) and male patients 

(49.7%); however, some gender-based differences were 

observed for specific AEs. Diarrhea and grade 3-4 lipid 

abnormalities were observed less frequently in women than 

in men, and clinical acquired lipodystrophy was observed 

more frequently in women than in men (Table 3). No 

gender-based differences were noted in rates of AEs of 

nausea or jaundice, or in rates of Grade 3-4 

hyperbilirubinemia or serum creatinine (Table 3). 

DISCUSSION 

 This cohort study, examining treatment-experienced 

patients switched to an ATV/r-containing regimen in a real-

life clinical setting, revealed no overall gender differences in 

efficacy and safety after follow-up for up to 5 years. 

 Women are often underrepresented in RCTs. As a result, 

determining gender differences is not always possible 

because gender analyses are often not pre-planned and/or 

lack statistical power. Analyses of differences in virological 

response are further complicated by the use of composite 

endpoints that combine assessments of efficacy, safety 

and/or tolerability in some studies, in which differences in 

safety or tolerability could explain observed gender 

differences in virological response. Overall results from a 

large meta-analysis including 20, 328 HIV-positive patients 

from 40 RCTs examining gender-based differences in 

efficacy, defined as achieving an HIV-1 RNA level of < 50 

copies/mL, did not demonstrate statistically significant 

differences in overall week-48 outcomes; however, better 

treatment responses for males compared with females were 

identified in sub-group analyses for treatment-naïve 

Caucasian and treatment-experienced North American 

patients [7]. 

Table 3. Selected Adverse Events (Regardless of Causality) 

by Gender 

 

 Female  

(n = 336) 

Male  

(n = 958) 

Total clinical AEs (any grade), n (%) 153 (45.5) 476 (49.7) 

Selected AEs of interest (any grade), n % 

Nausea 2 (0.6) 5 (0.5) 

Diarrhea 5 (1.5) 47 (4.9) 

Jaundice 3 (0.9) 4 (0.4) 

Lipodystrophy, acquired 16 (4.8) 25 (2.6) 

Nephrolithiasis 1 (0.3) 6 (0.6) 

Bone density abnormality 1 (0.3) 0 

Selected laboratory AEs (Grade 3–4)*, n
†
/N

‡
 (%) 

Total cholesterol (  300 mg/dL) 10/213 (4.7) 50/711 (7.0) 

Triglycerides (  751 mg/dL) 1/213 (0.5) 36/706 (5.1) 

LDL-cholesterol (  190 mg/dL) 10/148 (6.8) 47/521 (9.0) 

Total bilirubin elevation (> 2.5 x ULN) 132/230 (57.4) 441/709 (62.2) 

Creatinine (> 2 x ULN) 5/173 (2.9) 8/371 (2.2) 

*Toxicity grades were defined according to the Division of AIDS Table for Grading 

the Severity of Adult and Pediatric Adverse Events. 
†
Patients with at least one 

laboratory value above thresholds whilst on treatment. 
‡
Patients with laboratory 

parameter values while on treatment. ULN, upper limit of normal. 

 

 Studies evaluating gender differences for specific ARVs, 

especially in experienced patients are scarce. In a non-

comparative study of ritonavir-boosted darunavir (DRV/r), 

the GRACE study, non-significant gender differences in 

virological response were observed [13]. Although this study 

represented an interesting attempt to proactively assess 

treatment outcomes in women, it was limited by the short 

duration of follow-up (48 weeks) and the fact that results 

obtained from a study population with a high proportion of 

African-American women may not be comparable to other 

populations, for example, those in Europe [13]. 

 Cohort studies afford the opportunity of evaluating 

outcomes in real-life clinical settings, with a larger number 

of patients over longer periods of follow-up, and thus 

provide valuable complementary information to that 

obtained from clinical trials. In the analysis presented here, 

no differences in efficacy by gender were observed. 

Information on racial origin was only available for the 

German cohort (90% Caucasian), but as Caucasian 

classification is 88% in the largest European cohort study 

(EuroSIDA) [32], these results can be considered to be 

clinically relevant to the European population. 
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 The results presented here provide additional information 

on the use of ATV/r-based regimens in women. Previous 

results from sub-analyses of ATV/r clinical trials in ARV-

naïve patients have shown different results [18, 33]. In the 

CASTLE study (31% of women at baseline), lower rates of 

confirmed virological response at 96 weeks to ATV/r or 

ritonavir-boosted lopinavir (LPV/r) were observed among 

women compared with men, but no gender difference was 

apparent in supportive analyses that used a definition of 

virological response based upon observed cases [18]. The 

AIDS Clinical Trial Group (ACTG) A5052 study (17% of 

women at baseline), suggested that women receiving ATV/r 

were at higher risk of virological failure at 96 weeks 

compared with men [33], although the general risk of 

virological failure was low regardless of treatment arm or 

gender [25]. 

 Female sex has been also associated with high risk of 

virological failure at 96 weeks in the ACTG 5142 study 

(20% of women at baseline), which compared 3 class-

sparing regimens, efavirenz (EFV) plus two nucleoside 

reverse transcriptase inhibitors (NRTIs) vs LPV/r plus two 

NRTIs vs LPV/r plus EFV, in treatment-naïve HIV-1 

infected patients [34]. However, no comparative data by 

treatment arm were available for this study. Similarly in a 

pooled analysis of the ECHO and THRIVE clinical trials 

(overall, 24% of women at baseline), which compared 

rilpivirine (RPV) vs EFV in ARV-naïve HIV-1 infected 

patients, the proportion of patients achieving a virological 

response at 48 weeks was similar in both women and men 

and across treatment arms, although the proportion of 

patients with virological failure was higher in women treated 

with RPV [12]. 

 These findings illustrate the paucity of clinical trials that 

are statistically powered to detect outcome differences by 

gender [35]. In addition, the use of composite endpoints in 

some of these studies makes it difficult to interpret potential 

gender differences in efficacy as they may be confounded by 

differences in discontinuation rates due to safety and/or 

tolerability issues [13,14, 36, 37]. In the present cohort, after 

adjusting for potential confounding factors, female sex was 

associated with a higher risk of discontinuation but not with 

a higher risk of virological failure, suggesting that factors 

other than virological failure have driven the higher rate of 

discontinuation observed in women. 

 Increased rates of treatment discontinuation in women 

compared with men have been consistently reported in 

studies exploring gender differences to ARVs [13, 18, 22]. 

As noted, the increased rate of discontinuation in female 

patients observed in the current cohort appeared to be driven 

by reasons other than virological failure. Higher proportions 

of women reported discontinuations due to AEs and patient 

choice. Pregnancy was given as a reason for discontinuation 

in 2.4% of women. However, reasons for discontinuation 

were unknown in 11.6% of women and in 14.5% of men, 

which, although not unexpected in a cohort study, indicates 

the need for further investigations to better characterize the 

reasons for gender-based differences in discontinuation rates. 

It is possible that women planning for pregnancy may have 

accounted for some of these unknown discontinuations 

because, at the time of cohort data collection, ATV/r was not 

considered as a preferred agent in pregnancy as it is now 

according to recent European treatment guidelines [28]. 

 It is known that female patients with HIV infection show 

different susceptibilities to ARV-associated AEs compared 

with men [20, 38]. Thus, gender-based differences in safety 

and tolerability might contribute to the higher 

discontinuation rates observed in female patients. For 

example, the significantly higher pharmacokinetic exposure 

to ritonavir in women compared with men could result in 

poorer tolerability to ritonavir-containing regimens in female 

patients [39]. In the GRACE study, discontinuation rates 

were higher in female (32.8%) than in male patients (23.2%) 

[40]. Overall AEs were balanced across genders in this 

study, but female patients reported more nausea and 

vomiting, and discontinuation rates due to AEs were higher 

in women, suggesting that tolerability issues may have 

contributed to the overall higher rates of discontinuation in 

female patients [13]. In the gender sub-analysis of the 

CASTLE study, although discontinuation rates in patients 

receiving ATV/r were higher in female (22%) than in male 

patients (15%), overall rates of adverse events were balanced 

with only a marginally higher rate of nausea in female (7%) 

compared with male (3%) patients [18]. In the current 

cohort, the overall safety profile was comparable between 

genders, with only small differences noted. These marginal 

differences in AEs are unlikely to have explained the 

increase in discontinuation amongst female patients reported 

in the current cohort. Indeed, emerging literature suggests 

that increased rates of ARV discontinuation in female 

patients can occur for many reasons that may be dependent 

not only upon treatment-related tolerability factors, but also 

upon ethnic and psychosocial factors [41]. Limitations in 

data collection often do not allow for detailed analyses of the 

reasons for treatment discontinuation. 

 Treatment discontinuation was greater for women, as 

noted in the previous analysis of the current cohort [31]; 

however, overall rates of discontinuation up to 5 years were 

favorable when compared with other cohort studies 

examining discontinuation rates with several different ARV 

regimens [21, 42]. The convenience of once-daily 

administration with ATV/r consequently reducing pill 

burden and the overall good safety and tolerability profile of 

ATV/r may have contributed to these favorable rates of 

discontinuation in both women and men. 

 Owing to the retrospective, cohort design of this study, a 

number of limitations must be considered. First, this 

represents a post hoc subgroup analysis of the original cohort 

and, therefore, is not adequately powered to detect 

differences. Second, bias from missing data or patients lost 

to follow-up cannot be excluded. Third, in contrast to RCTs 

where all AEs are systematically reported and assessed for 

causality, in real-life cohort studies AEs may not be 

routinely reported and causality is difficult to establish. 

However, AEs reported in the context of long-term cohort 

studies may be more representative of clinical practice and, 

therefore, provide additional clinically relevant information 

complementary to that obtained from clinical trials. Finally, 

information on genotypic resistance was not available for 

this study. Despite these limitations, study strengths were the 

inclusion of a large number of patients from different 

European countries, including more women (26%) than are 
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usually enrolled in RCTs, who were followed up over an 

extended period. In addition, well-designed cohort studies 

provide an important opportunity to evaluate populations 

usually underrepresented in RCTs and thus provide 

complementary information on patients who would 

otherwise have been ineligible for participation in RCTs 

[43]. 

CONCLUSION 

 In this real-life ARV-experienced cohort over a follow-

up period of up to 5 years, ATV/r-containing regimens 

demonstrated durable virological suppression irrespective of 

gender, and showed an overall long-term safety profile that 

was comparable between genders and consistent with that 

previously observed in clinical trials. Although the rate of 

ATV/r treatment discontinuation was higher in women than 

in men, this was driven by reasons other than virological 

failure. In addition, higher discontinuation rates in female 

patients have been consistently observed across a wide range 

of ARV regimens. Moreover, in the previous analysis of this 

cohort, overall rates of discontinuation up to 5 years were 

favorable when compared with other cohort studies 

examining discontinuation rates with several different ARV-

regimens. Thus, ATV/r can be considered an effective and 

well-tolerated therapeutic option for treatment-experienced 

female and male patients with HIV-1 infection. 

CONFLICT OF INTEREST 

 VS-J has served on advisory boards and/or speakers’ 

bureaus and has received honoraria or consulting fees from 

Abbott, Bristol-Myers Squibb, GlaxoSmithKline, Merck 

Sharp & Dohme, and Roche. PP has received honoraria for 

advisory board membership from Bristol-Myers Squibb, 

Gilead, and Merck Sharp & Dohme. NB has served on 

advisory boards and/or speakers’ bureaus and has received 

honoraria or consulting fees from Abbot and Essex Pharma. 

AT has served on advisory boards and/or speakers’ bureaus 

and has received honoraria or consulting fees from Bristol-

Myers Squibb, Gilead, GlaxoSmithKline, and Merck Sharp 

& Dohme. CM is the Cohort Manager of KompNet 

HIV/AIDS children’s cohort, which is supported in part by 

Bristol-Myers Squibb through an unrestricted educational 

grant, and has received travel support funded by Abbott. SE 

has served on advisory boards and/or speakers’ bureaus and 

has received honoraria, consulting fees or research grants 

from Abbott, Bristol-Myers Squibb, Boehringer Ingelheim, 

Gilead, GlaxoSmithKline, Janssen, Merck Sharp & Dohme, 

Roche, and ViiV Healthcare. MHB is an employee of 

Altigapharma and has provided support as Protocol Manager 

to this study funded by Bristol-Myers Squibb. TN and MJJ-E 

are employees of Bristol-Myers Squibb. 

ACKNOWLEDGEMENTS 

 The following documenting sites contributed data to the 

Dat’Aids cohort: Unité de Virologie Clinique, CHU de Nice; 

Service des Maladies Infectieuses, CHU de Toulouse, 

Service des Maladies Infectieuses, CHU de Fort de France; 

Service des Maladies Infectieuses, Hôpital Pitié-Salpétrière,  

 

 

Paris, Service des Maladies Infectieuses Hôpital Dron, 

Tourcoing, Service des Maladies Infectieuses, CHU de 

Nantes; Service d'Immuno-Hématologie Clinique Hôpital 

Sainte-Marguerite APH Marseille. The following 

documenting sites contributed data to the KompNet cohort: 

Medical Practice Driesener Straße, Berlin; Medical Practice 

Mehringdamm, Berlin; Medical Practice Turmstraße, Berlin; 

Medical Practice Fuggerstraße, Berlin; Medical Practice 

Kaiserdamm, Berlin; University Clinic Benjamin Franklin, 

Charité, Berlin; Clinic for Dermatology, Ruhr-Universität, 

Bochum; Clinic Dortmund; University Clinic, Düsseldorf; 

Medical Clinic 3, University Clinic, Erlangen; Clinic for 

Dermatology, Universität Essen; HIVCENTER, University 

Clinic, Frankfurt; Ifi-Institut, Hamburg; ICH Grindelpraxis, 

Infektionsepidemiologisches Centrum, Hamburg; 

Medizinische Hochschule, Hannover; Medical Practice 

Georgstraße, Hannover; Medical Practice, Kriegsstraße, 

Karlsruhe; Clinic Kemperhof, Koblenz; Medical Practice 

Hohenstaufenring, Köln; Medical Practice Isartorplatz, 

München; MVZ Karlsplatz, HIV Research and Clinical 

Centre, München; Medical Practice Franz Joseph-Straße, 

München; Clinic, Osnabrück; Medical Practice Ulmer/ 

Frietsch/Müller, Stuttgart. The following documenting sites 

contributed data to the InfCare HIV cohort: Karolinska 

University Hospital, Stockholm. 

 This study was supported by Bristol-Myers Squibb, the 

manufacturers of atazanavir. The authors thank Julian 

Martins of inScience Communications, Springer Healthcare, 

who provided medical writing support funded by Bristol-

Myers Squibb. The authors declare that they received no 

personal financial support or compensation for the writing of 

this manuscript. 

PATIENT CONSENT 

 Declared none. 

HUMAN/ANIMAL RIGHTS 

 Declared none. 

REFERENCES 

[1] European Centre for Disease Prevention and Control/WHO 

Regional Office for Europe. HIV/AIDS surveillance in Europe 

2009. Stockholm: European Centre for Disease Prevention and 

Control; 2010. Available from: http://www.euro.who.int/en/what-

we-do/health-topics/communicable-diseases/hivaids/publications/2 

010/hivaids-surveillance-in-europe-2009. Accessed 25 October 

2012. 

[2] European Centre for Disease Prevention and Control/WHO 

Regional Office for Europe. HIV/AIDS surveillance in Europe 

2010. Stockholm: European Centre for Disease Prevention and 

Control; 2011. Available from: http://www.euro.who.int/en/what-

we-do/health-topics/communicable-

diseases/hivaids/publications/2011/hivaids-surveillance-in-europe-

2010. Accessed 25 October 2012. 

[3] Joint United Nations Programme on HIV/AIDS (UNAIDS). Global 

report: UNAIDS report on the global AIDS epidemic 2010. 

Available from: http://www.unaids.org/globalreport/documents/20 

101123_GlobalReport_full_en.pdf. Accessed 07 June 2012. 

[4] Joint United Nations Programme on HIV/AIDS (UNAIDS). Global 

HIV/AIDS Response – Epidemic update and health sector progress 

towards Universal Access – 2011 Progress Report. Available from:  

 

 

 



340    Current HIV Research, 2013, Vol. 11, No. 4 Svedhem-Johansson et al. 

 http://www.unaids.org/en/media/unaids/contentassets/documents/u

naidspublication/2011/20111130_UA_Report_en.pdf. Accessed 25 

October 2012. 

[5] Frank G. Current Challenges in Clinical Trial Patient Recruitment 

and Enrollment. SoCRA SOURCE 2004: 30-8. 

[6] d'Arminio Monforte A, Gonzalez L, Haberl A, Sherr L, Ssanyu-

Sseruma W, Walmsley SL. Better mind the gap: addressing the 

shortage of HIV-positive women in clinical trials. AIDS 2010; 24: 

1091-4. 

[7] Soon GG, Min M, Struble KA, 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: 444-53. 

[8] Mills AM, Nelson M, Jayaweera D, et al. Once-daily 

darunavir/ritonavir vs lopinavir/ritonavir in treatment-naive, HIV-

1-infected patients: 96-week analysis. AIDS 2009; 23: 1679-88. 

[9] Molina JM, Andrade-Villanueva J, Echevarria J, et al. Once-daily 

atazanavir/ritonavir versus twice-daily lopinavir/ritonavir, each in 

combination with tenofovir and emtricitabine, for management of 

antiretroviral-naive HIV-1-infected patients: 48 week efficacy and 

safety results of the CASTLE study. Lancet 2008; 372: 646-55. 

[10] Dejesus E, Rockstroh J, Henry K, et al. Week 48 Results of an 

Ongoing Global Phase 3 Study Comparing Elvitegravir/Cobicistat/ 

Emtricitabine/Tenofovir (Quad) with Atazanavir/ritonavir plus 

Emtricitabine/Tenofovir in Treatment-naïve HIV-1+ Subjects 

Showing Efficacy, Safety, and Pharmacokinetics [Abstract #627]. 

Poster presented at the 19th Conference on Retroviruses and 

Opportunistic Infections; 2012 March 5–8; Seattle, WA, USA. 

[11] Sax P, DeJesus E, Mills A, Zolopa A, Cohen C, Wohl D, et al. 

Elvitegravir/Cobicistat/Emtricitabine/Tenofovir (Quad) Has Non-

inferior Efficacy and Favorable Safety Compared to Efavirenz/ 

Emtricitabine/Tenofovir in Treatment-naïve HIV-1
+
 Subjects 

[Abstract #101]. Oral presentation at the 19th Conference on 

Retroviruses and Opportunistic Infections; 2012 5–11 March; 

Seattle, WA, USA. 

[12] Cohen CJ, Molina JM, Cahn P, et al. Efficacy and safety of 

rilpivirine (TMC278) versus efavirenz at 48 weeks in treatment-

naive HIV-1-infected patients: pooled results from the phase 3 

double-blind randomized ECHO and THRIVE Trials. J Acquir 

Immune Defic Syndr 2012; 60: 33-42. 

[13] Currier J, Averitt Bridge D, Hagins D, et al. Sex-based outcomes of 

darunavir-ritonavir therapy: a single-group trial. Ann Intern Med 

2010; 153: 349-57. 

[14] Fourie J, Flamm J, Rodriguez-French A, et al. Effect of baseline 

characteristics on the efficacy and safety of once-daily darunavir/ 

ritonavir in HIV-1-infected, treatment-naive ARTEMIS patients at 

week 96. HIV Clin Trials 2011; 12: 313-22. 

[15] Hodder S, Arasteh K, De Wet J, et al. Effect of gender and race on 

the week 48 findings in treatment-naive, HIV-1-infected patients 

enrolled in the randomized, phase III trials ECHO and THRIVE. 

HIV Med 2012; 13(7): 406-15. 

[16] Hodder S, Jayaweera D, Mrus J, Ryan R, Witek J, On Behalf Of 

The Grace Study Group. Efficacy and safety outcomes among 

treatment-experienced women and men treated with etravirine in 

gender, race and clinical experience. AIDS Res Hum Retroviruses 

2012; 28: 544-51. 

[17] Moore AL, Mocroft A, Madge S, et al. Gender differences in 

virologic response to treatment in an HIV-positive population: a 

cohort study. J Acquir Immune Defic Syndr 2001; 26: 159-63. 

[18] Squires KE, Johnson M, Yang R, et al. Comparative gender 

analysis of the efficacy and safety of atazanavir/ritonavir and 

lopinavir/ritonavir at 96 weeks in the CASTLE study. J Antimicrob 

Chemother 2011; 66: 363-70. 

[19] Nicastri E, Leone S, Angeletti C, et al. Sex issues in HIV-1-

infected persons during highly active antiretroviral therapy: a 

systematic review. J Antimicrob Chemother 2007; 60: 724-32. 

[20] Clark R. Sex differences in antiretroviral therapy-associated 

intolerance and adverse events. Drug Saf 2005; 28: 1075-83. 

[21] Elzi L, Marzolini C, Furrer H, et al. Treatment modification in 

human immunodeficiency virus-infected individuals starting 

combination antiretroviral therapy between 2005 and 2008. Arch 

Intern Med 2010; 170: 57-65. 

 

 

 

 

[22] Ortego C, Huedo-Medina TB, Santos P, et al. Sex differences in 

adherence to highly active antiretroviral therapy: A meta-analysis. 

AIDS Care 2012; 24(12): 1519-34. 

[23] Malan DR, Krantz E, David N, Wirtz V, Hammond J, McGrath D. 

Efficacy and safety of atazanavir, with or without ritonavir, as part 

of once-daily highly active antiretroviral therapy regimens in 

antiretroviral-naive patients. J Acquir Immune Defic Syndr 2008; 

47: 161-7. 

[24] Molina JM, Andrade-Villanueva J, Echevarria J, et al. Once-daily 

atazanavir/ritonavir compared with twice-daily lopinavir/ritonavir, 

each in combination with tenofovir and emtricitabine, for 

management of antiretroviral-naive HIV-1-infected patients: 96-

week efficacy and safety results of the CASTLE study. J Acquir 

Immune Defic Syndr 2010; 53: 323-32. 

[25] Daar ES, Tierney C, Fischl MA, et al. Atazanavir plus ritonavir or 

efavirenz as part of a 3-drug regimen for initial treatment of HIV-1. 

Ann Intern Med 2011; 154: 445-56. 

[26] Johnson M, Grinsztejn B, Rodriguez C, et al. 96-week comparison 

of once-daily atazanavir/ritonavir and twice-daily lopinavir/ritona-

vir in patients with multiple virologic failures. AIDS 2006; 20: 

711-8. 

[27] Mallolas J, Podzamczer D, Milinkovic A, et al. Efficacy and safety 

of switching from boosted lopinavir to boosted atazanavir in 

patients with virological suppression receiving a LPV/r-containing 

HAART: the ATAZIP study. J Acquir Immune Defic Syndr 2009; 

51: 29-36. 

[28] European AIDS Clinical Society. Guidelines Version 6.1 - 

November 2012. Available from: http://www.europeanaidsclinic 

alsociety.org/images/stories/EACS-Pdf/EacsGuidelines-v6.1-

2edition.pdf. Accessed 22 April 2013. 

[29] Zhang J, Chung E, Yones C, et al. The effect of atazanavir/ritona-

vir on the pharmacokinetics of an oral contraceptive containing 

ethinyl estradiol and norgestimate in healthy women. Antivir Ther 

2011; 16: 157-64. 

[30] Bristol-Myers Squibb. Reyataz: Summary of Product Characterist-

ics. Available from: http://www.ema.europa.eu/docs/en_GB/docum 

ent_library/EPAR_-_Product_Information/human/000494/WC5000 

56380.pdf. Accessed 2 July 2012. 

[31] Jansen K, Sonnerborg PA, Brockmeyer N, et al. Long-Term 

Efficacy and Safety of Atazanavir/Ritonavir Treatment in a Real-

Life Cohort of Treatment-Experienced Patients with HIV-1 

Infection. AIDS Res Hum Retroviruses 2012; 29(3): 564-73. 

[32] Søgaard OS, Reekie J, Ristola M, et al. Severe bacterial non-aids 

infections in HIV-positive persons: Incidence rates and risk factors. 

J Infect 2013; 66(5): 439-46. 

[33] Smith K, Tierney C, Daar E, et al. Association of Race/Ethnicity 

and Sex on Outcomes in ACTG Study A5202 [Abstract #536]. 18th 

Conference on Retroviruses and Opportunistic Infections, 27 

February – 2 March 2011; Boston, MA, USA 2011. 

[34] Riddler S, Haubrich R, DiRienzo G, et al. Effect of Baseline 

Characteristics on Treatment Outcomes in ACTG 5142: A 

Prospective, Randomized, Phase III Trial of NRTI-, PI-, and 

NNRTI-sparing Regimens for Initial Treatment of HIV-1 Infection 

[Abstract #776]. Poster presented at the 15th Conference on 

Retroviruses and Opportunistic Infections; 2008 February 3–6; 

Boston, MA, USA. 

[35] Aziz M, Smith KY. Treating Women with HIV: Is it Different than 

Treating Men? Curr HIV/AIDS Rep 2012; 9: 171-8. 

[36] Moore AL, Kirk O, Johnson AM, et al. Virologic, immunologic, 

and clinical response to highly active antiretroviral therapy: the 

gender issue revisited. J Acquir Immune Defic Syndr 2003; 32: 

452-61. 

[37] Walmsley SL, Squires K, Weiss L, et al. Multidrug-experienced 

HIV-1-infected women demonstrated similar virological and 

immunological responses to tipranavir/ritonavir compared with 

men. AIDS 2009; 23: 429-31. 

[38] Ofotokun I, Pomeroy C. Sex differences in adverse reactions to 

antiretroviral drugs. Top HIV Med 2003; 11: 55-9. 

[39] Umeh OC, Currier JS, Park JG, Cramer Y, Hermes AE, Fletcher 

CV. Sex differences in lopinavir and ritonavir pharmacokinetics 

among HIV-infected women and men. J Clin Pharmacol 2011; 51: 

1665-73. 

 

 

 

 



Gender-Based Outcomes with ATV/r-Containing Regimens Current HIV Research, 2013, Vol. 11, No. 4    341 

[40] Falcon R, Bridge DA, Currier J, et al. Recruitment and retention of 

diverse populations in antiretroviral clinical trials: practical 

applications from the gender, race and clinical experience study. J 

Womens Health (Larchmt) 2011; 20: 1043-50. 

[41] Puskas CM, Forrest JI, Parashar S, 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: 277-87. 

[42] Maggiolo F, Leone S, Cologni G, Valenti D, Quinzan G, Suter F. 

Persistence on first line HAART is influenced by dosing schedule. 

Abstracts of the 18th International AIDS Society World AIDS 

Conference; July 2010; Vienna, Austria 2010. 

[43] Gandhi M, Ameli N, Bacchetti P, et al. Eligibility criteria for HIV 

clinical trials and generalizability of results: the gap between 

published reports and study protocols. AIDS 2005; 19: 1885-96. 

 

 

Received: January 31, 2013 Revised: March 26, 2013 Accepted: April 12, 2013 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PMID: 23590675 


	01. C_HIV_R-CONTENTS
	02. Content_C-HIV-R-11-4
	03. Yu-Huang_C-HIV-R
	04. Bociąga-Jasik_C-HIV-R
	05. Nwankwo_C-HV-R
	06. Mankowski_C-HIV-R
	07. Wąsik_C-HIV-R
	08. Mukhopadhyaya_C-HIV-R
	09. Vallinoto_C-HIV-R
	10. Ardestani_C-HIV-R
	11. Holub_C-HIV-R
	12. Jha_C-HIV-R
	13. Svedhem-Johansson_C-HIV-R
	14. C_HIV_R-BACK



