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Background: We analyzed differences in response to combined antiretroviral therapy 
(cART) according to sex and geographic origin in a retrospective comparative study of 
Spanish-born and immigrant patients initiating cART. Methods: The primary endpoint 
was time to treatment failure (TTF), defi ned as virological failure, death, opportunistic 
infection, interruption of cART, or loss to follow-up. Late diagnosis was defi ned as 
a CD4+ cell count ≤ 200 cells/mm3 and/or AIDS at initiation of cART. Survival was 
analyzed using Kaplan-Meier analysis and Cox regression. Results: We followed 
1,090 patients, of whom 318 were women (45.6% immigrant women [IW]). At initiation 
of treatment, women had a higher CD4+ count than men (217 vs 190 cells/mm3), a 
lower viral load (4.7 vs 5 log), and fewer were late starters (49% vs 59%). The adjusted 
risk of TTF between women and men was not signifi cantly different (hazard ratio [HR], 
1.10; 95% CI, 0.79-1.53). TTF was shorter among IW than Spanish-born women (124 
weeks [95% CI, 64-183] vs 151 [95% CI, 127-174]) and loss to follow-up was double 
that of Spanish-born women (25.5% vs 11.6%). Conclusions: Although response to 
cART was similar for both sexes, men started treatment later. IW were more frequently 
lost to follow-up and switched treatment. Measures to improve medical follow-up 
after initiation of cART should be promoted among this minority group. Key words: 
cART, HIV infection, immigrants, naïve, women
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affects women.9 At present, women make up half 
of the world’s HIV-infected population.9 Addition-
ally, the choice of antiretroviral regimen may be 
conditioned by pregnancy or the desire to become 
pregnant.

HIV-infected women in Western Europe make 
up a diverse population. Many are immigrants10,11 
who face significant barriers to HIV care.12 

Both the impact of the HIV/AIDS epidemic 
and the effect of combined antiretroviral 
therapy (cART) can vary with sex, although 

study results are contradictory: some show better 
outcomes for women in terms of clinical, virologi-
cal, and immunological response,1-4 whereas oth-
ers show no differences.5-7 Available information 
on potential differences focuses on the natural 
history of the disease, access to treatment, the 
pharmacokinetic or safety profi le of antiretroviral 
drugs, adherence, and response to treatment.8 The 
proportion of infected individuals varies depend-
ing on the region, although global epidemiologic 
data indicate that the HIV epidemic increasingly 



Furthermore, immigrant women (IW) may be at 
increased risk of late presentation and delayed 
access to care.10,11 Approximately one-third of 
immigrants to Europe are from Sub-Saharan 
Africa,13 and 62.3% are women. These patients are 
likely to face specifi c cultural barriers to contracep-
tion and HIV care.12,14

In Spain, half of the women undergoing HIV 
testing are immigrants, and up to 25% of AIDS 
cases among women are diagnosed in IW from 
Sub-Saharan Africa and Latin America.15,16 IW are 
at higher risk for HIV infection than nonimmigrant 
women.10,11 Very little information is available on 
IW, who may experience additional diffi culties 
for HIV care, such as marginalization, cultural 
differences, communication problems, or reduced 
access to health services and specialized gyneco-
logic care.

The primary objective of this study was to inves-
tigate differences in treatment response according 
to sex and geographic origin in an HIV-infected 
cohort comprising Spanish-born and immigrant 
patients initiating antiretroviral therapy. The 
study also analyzed whether IW in particular are 
at greater risk of treatment failure.

METHODS

The present study is a subanalysis of GES-5808, 
a retrospective observational and longitudinal 
cohort study performed in 33 Spanish hospitals.17 
The sample comprises both immigrant and 
Spanish-born HIV-infected antiretroviral-naïve 
patients who started treatment between January 
2005 and December 2006. Follow-up was censored 
in September 2008. To rule out selection bias, all 
patients attending the participating hospitals were 
included if they had at least one follow-up visit. 
Demographic and clinical data were entered into 
an ad hoc database.

Our primary objective was to compare the 
time to treatment failure (TTF) between men and 
women who started cART to determine whether 
sex is associated with a different response to 
treatment. The analysis was performed on an 
intention-to-treat basis, and failure was defi ned as 
any of the following: (a) an increase in HIV-1 RNA 
levels above the limit of quantitation (LOQ) in 2 
consecutive determinations during follow-up after 
an initial response (only one determination was 
required if the physician changed therapy after the 

fi rst viral load above the LOQ, or when this deter-
mination corresponded to the last visit available); 
(b) not reaching an HIV-1 RNA level <50 copies/
mL during the fi rst 24 weeks; (c) no decrease in 
HIV-1 RNA level of 2 log10 at weeks 12-16, if no 
other visit was available; (d) loss to follow-up; (e) 
new HIV-related opportunistic infection not due 
to immune reconstitution; (f) death; and (g) switch 
or discontinuation of therapy. TTF was counted 
from baseline to failure and was considered as 
“0” for those patients with no virological response 
(HIV-1 RNA levels never reached <50 copies/mL); 
when 2 viral loads above the LOQ were available, 
TTF was considered the time to the fi rst viral load.

Secondary endpoints were TTF expressed as 
observed data (TTF-OD; same endpoints as TTF 
but with missing patients censored) and time to 
virological failure (TVF; same endpoints as TTF 
but with missing patients and treatment discon-
tinuations not due to virological failure censored). 
We also compared TTF between IW and Spanish-
born women (SBW) and described the reasons for 
termination of follow-up.

Decrease in viral load and CD4+ cell recovery 
were calculated as the change after the fi rst year 
of follow-up compared with baseline, carrying 
forward the last observation. Late initiation of cART 
was defi ned as the presence of a CD4+ lymphocyte 
count below 200 cells/mm3 at initiation, the 
presence of AIDS before or at initiation of cART, 
or both.

Survival was calculated using Kaplan-Meier 
plots, and differences were evaluated using the 
log-rank test. A Cox regression model was used 
to control for confounders. The requirements 
of the Cox analysis were checked using graphic 
methods and Schoenfeld residuals. Cox regres-
sion models included the following as covariates: 
sex, age, time since HIV diagnosis, origin (IW vs 
SBW), risk practice, coinfection by HBV/HCV, 
occupational status, viral load, educational level, 
and the interaction between occupational status 
and sex. Variables were included in the model 
according to their signifi cance in the univariate 
analysis and to the importance given to each 
variable, regardless of whether or not it was 
clearly signifi cant in this analysis. The variable 
“sex” (women vs men) was forced into a nonau-
tomatic backward elimination strategy aimed at 
providing a valid estimate in such a way that the 
variable with the highest P value that was not a 
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confounder was excluded at every step. Variables 
were considered to be confounders if the estimate 
of the coeffi cient of the variable “sex” changed by 
more than 10% when that variable was removed 
from the maximal model. SPSS version 15.0 (SPSS 
Inc, Chicago, Illinois, USA) was used for the sta-
tistical analysis.

RESULTS

We identifi ed 1,090 treatment-naïve patients 
followed for 1,386.3 person-years; 318 (29.2%) 
were women. Sociodemographic characteristics 
and HIV stage are shown in Table 1. Origin dif-
fered signifi cantly according to sex, as the propor-
tion of women was greater in immigrants than 
in the Spanish-born population (37.5% vs 24.6%; 
P < .001). One-third (34.5%) of IW came from 
Sub-Saharan Africa; the remainder were from 
Central-South America/Caribbean (25.4%), the 
Middle East (12.7%), North Africa (8.5%), Western 
Europe/USA (7.7%), Eastern Europe (6.3%), and 
other regions (4.9%). Women were younger than 
men (35 vs 39 years). The most common risk prac-
tice among women was sexual relations (76.1%), 
followed by intravenous drug use (IVDU; 18.6%), 
while the most common risk practices among 
men were having sex with other men (41.1%), 
followed by heterosexual relations (27.6%). It is 
noteworthy that risk practices varied signifi cantly 
(P < .001) according to origin, for both women and 
men. Infection through sexual relations was more 
frequent in IW than in SBW (79.3% vs 69.4%), 
whereas IVDU was documented more often in 
SBW (28.3% vs 5.5%). Heterosexual relations was a 
more common risk practice in immigrant men (IM) 
than in Spanish-born men (SBM) (42.6% vs 20.8%), 
in contrast with IVDU (6.2% for IM vs 31.9% SBM).

Overall, 56% of patients initiated cART late; 
this was less common among women than among 
men (49% vs 59%). At initiation of treatment, 
women had a higher CD4+ lymphocyte count (217 
vs 190 cells/mm3) and lower viral load (4.7 vs 5 
log), and fewer women had a category C disease 
(21.2% vs 29%). No signifi cant differences were 
observed in the median CD4+ lymphocyte gain 
during the study period (not adjusted for other 
variables) between women or men (185 vs 205 
cells/mm3, difference –20 cells/mm3; 95% CI, 
–46.4 to 6.2 cells/mm3), while reduction in plasma 
viral load was slightly higher in men (2.33 vs 2.59 

log10 decrease, difference 0.26 log10; 95% CI, 0.07-
0.44 log10). Similarly, no signifi cant differences in 
variations in other laboratory parameters (cho-
lesterol, triglycerides, high-density lipoprotein 
[HDL], low-density lipoprotein [LDL], aspartate 
aminotransferase [AST], alanine aminotransferase 
[ALT], bilirubin, and gamma-glutamyl transferase 
[GGT]) were observed between men and women 
during the study period.

When we analyzed the reasons for termination 
of follow-up, we did not fi nd signifi cant differ-
ences between women and men, although losses 
to follow-up and treatment switches seemed more 
common in women (Table 2). In fact, when failure 
due to any cause was analyzed (excluding termi-
nation of study follow-up because of end of study), 
treatment failed more often in women (37.1% vs 
29.4%; P = .013). In the univariate analysis, TTF 
was significantly shorter in women (median, 
147 weeks; 95% CI, 122-171 weeks) than in men 
(median, 171 weeks; 95% CI, 156-185 weeks) 
(log-rank < .001) (Figure 1). TTF-OD was also 
signifi cantly shorter for women (log-rank P = 034) 
(Figure 2A). However, TVF was no different 
between women and men (log-rank P = .50) (Fig-
ure 2B). After adjustment for potential confound-
ers, Cox regression models showed that TTF was 
no different for women or men (hazard ratio [HR], 
1.101; 95% CI, 0.79-1.53) (Table 3).

When we analyzed the women’s cohort (145 IW 
and 173 SBW), we found no baseline differences 
for immunological and virological status or 
proportion of late initiation of cART (52.8% in IW 
vs 45.9% in SBW), whereas IVDU and coinfection 
with hepatotropic viruses were more common 
among SBW. Reasons for termination of follow-up 
were not homogeneously distributed between 
IW and SBW: excessive loss to follow-up was 
observed among IW (double that of SBW), as was 
an increase in the number of treatment switches 
(Table 4). Recovery of CD4+ lymphocyte count 
was signifi cantly poorer in IW (137 vs 170 CD4+ 
cells/mm3; P = .023), as was reduction in viral load 
(2.38 vs 2.91 log10; P < .001). TTF was signifi cantly 
shorter in IW (median, 124 weeks; 95% CI, 64-183 
weeks) than in SBW (median, 151 weeks; 95% CI, 
127-174 weeks) (log-rank P = .012) (Figure 3). The 
HR of failure for IW versus SBW was 1.58 (95% CI, 
1.10-2.27).

When we analyzed the men’s cohort, there 
were no signifi cant differences in TTF between 
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Table 1. Baseline characteristics

Variable
Women (n=318) Men (n=772) P value for the 

comparison 
between sexesN % N %

Cohort .001
 Immigrant  145 45.6 242 31.3
 Spanish-born  173 54.4 530 68.7
Median (IQR) in years  35 (29-41) 39 (33-44) .001
Median (IQR) CD4+ cells/mm3  217 (113-300) 190 (69-280) .002
Median (IQR) viral load, copies/mL  4.7 (4.2-5.2) 5.0 (4.5-5.4) .001
Median (IQR) time in months since 

HIV diagnosisa

 15 (2-43) 16 (2-49) .55

Risk practice .001
 Heterosexual relations  242 76.1 213 27.6
 Relations between MSM  0 0 317 41.1
 Other  17 5.3 58 7.5
 IVDU  59 18.6 184 23.8
Alcohol consumption .001
 No  160 92.5 323 75.5
 Yes  13 7.5 105 24.5
Active drug consumption .89
 No  153 91.6 361 91
 Yes  14 8.4 36 9.0
Chronic HBV or HCV infection .32
 HBVsAg+  9 2.8 38 4.9
 HBVsAg+/HCV+  5 1.6 8 1.0
 No  200 62.9 446 57.8
 Not available  38 11.9 99 12.8
 HCV+  66 20.8 181 23.4
Educational level .001
 No schooling  41 18.2 41 7.6
 Primary  50 22.2 91 16.8
 Other  74 32.9 155 28.5
 Secondary  40 17.8 168 30.9
 Tertiary 20 8.9 88 16.2
Occupational status .001
 Unemployed 110 44.9 137 22.5
 Working, 25%-50% 9 3.7 14 2.3
 Working, >75% 112 45.7 425 69.8
 Other 14 5.7 33 5.4
CDC stage .006
 A 194 62.2 389 51.7
 B 52 16.7 146 19.4
 C 66 21.2 218 29.0
Late initiationb .003
 No 160 51.0 314 41.0
 Yes 154 49.0 452 59.0

Note: CDC = Centers for Disease Control and Prevention; HBV = hepatitis B virus; HCV = hepatitis C virus; IQR = interquartile 
range; IVDU = intravenous drug use; MSM = men who have sex with men.

aMonths since the diagnosis of HIV infection until initiation of treatment.
bLate start: initiation of combination artiretroviral therapy (cART) with <200 CD4+ lymphocytes, diagnosis of previous AIDS, or 

AIDS at initiation of cART.
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Log-rank test: 14.13 (P < .001)

Figure 1. Time to treatment failure (women vs men). W = women; M = men.

Table 2. Reasons for termination of follow-up

Women Men

N % N %

Virological failure  17 5.3 46 6.0
Loss to follow-up 57 17.9 97 12.6
Related death 4 1.3 6 0.8
Opportunistic infectiona 0 0.0 2 0.3
Switch of cART 40 12.6 76 9.8
End of study 200 62.9 545 70.6

Note: χ2=9.65; P = .086. cART = combination antiretroviral therapy.
aOpportunistic infection not attributable to immune restoration.
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Figure 2. Time to treatment failure according to observed data (A) and time to virological failure (B) (women vs men). 
For (A), log-rank test: 4.49 (P = .034). For (B), log-rank test: 0.44 (P = .50). W = women; M = men.
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Table 3. Risk of treatment failure according to sex (women vs men)

B
Standard 

error
P value HR

95% CI for HR

Lower Upper

Sex .096 .167 .564 1.101 .794 1.527

Risk practice (ref. heterosexual 
relations)

.218

Relations between MSM –.295 .185 .110 .744 .518 1.069

IVDU –.005 .175 .976 .995 .706 1.401

Occupational status (ref. 
unemployed)

<.001

Working, 25%-50% .296 .309 .338 1.345 .734 2.464

Working, >75% –.520 .150 .001 .595 .443 .798

Note: The maximum model included the interaction Occupational Status x Sex and the following variables: sex, age, time since 
infection, origin (immigrant vs Spanish-born), risk practice, coinfection by HBV/HCV, occupational status, educational level, and 
viral load. B = coeffi cient of regression; CI = confi dence interval; HR = hazard ratio; IVDU = intravenous drug use; MSM = men 
who have sex with men.

Table 4. Reasons for termination of follow-up

Reason for failure
Women’s cohort

Total
Immigrants 

(n=145)
Spanish-born 

(n=173)

Virological failure 6 (4.1%) 11 (6,4%) 17 (5.3%)

Loss to follow-up 37 (25.5%) 20 (11.6%) 57 (17.9%)

Death related to HIV infection 1 (0.7%) 3 (1.7%) 4 (1.3%)

Switch of therapy 20 (13.8%) 20 (11.6%) 40 (12.6%)

End of study 81 (55.9%) 119 (68.8%) 200 (62.9%)

Note: χ2 = 12.4; P = .015.

immigrant and Spanish-born men (data not 
shown).

DISCUSSION

Response to cART in terms of TTF was similar in 
both sexes after adjustment for potential confound-
ing factors. Men were older and more frequently 
started therapy late, while loss to follow-up and 
treatment switches were more common in women. 
Indeed, for IW, this scenario was even worse, as 
the proportion of dropouts doubled that of SBW, 
shortening TTF and leading to a poorer immunovi-
rological response.

Data on whether immunovirological or clinical 
outcomes after cART differ signifi cantly between 
women and men are not consistent. In a systematic 
review published in 2007, Nicastri et al6 found 
little evidence of sex differences in response to 
antiretroviral therapy. However, the authors high-
lighted the limited follow-up in a number of stud-
ies (6-12 months) and the fact that most of these 
studies were insuffi ciently powered to detect sex 
differences.6 Similarly, subsequent fi ndings have 
not demonstrated differences in immunological-
virological response, progression to AIDS, or death 
in mostly pretreated and naïve patients.3,18 More 
recent data have not clarified this issue, thus 
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Figure 3. Time to treatment failure (immigrant women vs Spanish-born women).

perpetuating the ongoing debate. In a prospective 
observational study (66% women) carried out in 
Tanzania, poorer treatment outcomes were docu-
mented for men19; however, this fi nding cannot be 
fully explained by nonadherence and advanced 
baseline immunodefi ciency. In the sex substudy 
of the CASTLE clinical trial, the intention-to-treat 
analysis showed lower virological response rates 
for women in the boosted atazanavir and lopi-
navir arms.20 Although no major clinical trials 
explore response to cART according to sex in naïve 
patients, one recent trial (the GRACE study) com-
pares response to cART according to sex in experi-
enced patients.21 In the GRACE study, the primary 
objective was to evaluate sex-based differences 

in virologic response rate (HIV RNA <50 copies/
mL; intention-to-treat population) at 48 weeks. 
The primary analysis was established in terms of 
noninferiority assuming a maximum allowable 
absolute difference for women versus men of 
≤ 15%. The authors could not demonstrate statisti-
cally signifi cant differences in virological response 
rates according to gender, but the 95% confi dence 
interval went beyond the established limit for 
noninferiority (absolute difference, –9.6%; 95% 
CI, –19.9 to 0.7; P = .067). However, when patients 
who withdrew for reasons other than virological 
failure were censored, response rates were similar 
for women and men (absolute difference, –3.9%; 
95% CI, –13.9 to 6; P = .44). The authors attributed 
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these differences in virological response to a higher 
discontinuation rate among women.

Our multivariate analysis showed no differences 
by sex in risk for treatment failure (HR for women 
vs men, 1.101; 95% CI, 0.794-1.527). Neverthe-
less, Kaplan-Meier plots disclosed a signifi cantly 
shorter TTF and TTF-OD for women, although this 
was not the case for TVF, where missing patients 
and treatment discontinuations not due to viro-
logical failure (both more frequent among women) 
were censored. This increased rate of discon-
tinuation in women is well established in previous 
studies.6,8,20,21 The reported reasons for treatment 
interruption included pregnancy,20 suboptimal 
adherence,20 differences in tolerability,21 greater 
toxicity,7 drug interactions,22,23 body weight or self-
perceived body changes,24,25 and pharmacokinetic 
issues.26-28

Some of the factors mentioned above mainly 
affect IW. We found excessive loss to follow-up 
in IW (double that of SBW) and more frequent 
treatment switches (although these may not be 
clinically significant), even when there were 
no baseline differences in immunological and 
virological status or number of patients starting 
therapy late. Moreover, IVDU and coinfection 
with hepatotropic viruses were more common 
among SBW. Similarly, the results from the Swiss 
cohort study29 show that Sub-Saharan African 
migrants (65% of whom were women) had 
double the risk of viral failure on cART, worse 
adherence, and more frequent loss to follow-up 
than autochthonous patients. Other reasons for 
poor adherence and follow-up include the high 
number of sex workers among HIV-infected IW 
in Spain,30,31 greater diffi culty in attending sched-
uled check-ups owing to work responsibilities, 
a low educational level,32 the stigma associated 
with HIV infection (which often affects women 
more intensely), cultural and language barriers, 
and poorer socioeconomic status, which in turn 
makes access to health services and treatment 
adherence more diffi cult.33-35

Losses to follow-up were not necessarily those 
patients who were no longer attended by the 
national health service, given that they could 
restart medical care at another hospital. However 
hospital databases are not connected, with the 
results that patients moving from one hospital to 
another could be considered as lost to follow-up. 
In Spain, access to treatment for HIV infection is 

universal and free through the national health 
service. Irrespective of their fi nancial situation, all 
patients with a medical card receive health care 
from the national health system or through col-
laboration with different nongovernmental organi-
zations. Thus, characteristics of the health system 
would not seem to affect the differential dropout 
rate observed between IW and SBW.

The proportion of women with HIV infection 
is increasing, and there is a pressing need for sex-
specifi c information on antiretroviral therapy out-
comes. It would be desirable to implement clinical 
trials in which the main comparison is of outcome 
of cART by sex, in order to accurately assess the 
efficacy of antiretroviral therapy in men and 
women. This approach would also illustrate which 
factors are related to adherence and follow-up and 
how these could affect both sexes. In the case of 
migrants, and specifi cally IW, improving informa-
tion about available health services, production of 
culturally adapted health information materials, 
and involvement of intercultural mediators and 
translators to improve patient-physician commu-
nication could be of great value. Our results show 
that the factors preventing patients from obtaining 
the maximum benefi t from cART differ accord-
ing to sex. Men would benefi t more from an early 
diagnosis to promote earlier initiation of cART. IW 
would benefi t from additional measures allowing 
them to continue medical follow-up after initiation.
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Molina (Hospital Universitario Ramón y Cajal, 
Madrid), M. Peñaranda Vera (Hospital Universi-
tario Son Dureta, Palma de Mallorca), F. Pulido 
Ortega (Hospital 12 de Octubre, Madrid), E. Ribera 
(Cohorte VACH, Barcelona), P. Rivas González 
(Hospital Carlos III, Madrid), I. Suárez Lozano 
(Cohorte VACH, Huelva), R. Teira (Cohorte 
VACH, Torrelavega, Santander).

REFERENCES

 1. Jarrin I, Geskus R, Bhaskaran K, et al. Gender  differences 
in HIV progression to AIDS and death in  industrialized 
countries: slower disease progression  following HIV 
 seroconversion in women. Am J Epidemiol. 2008; 
168(5):532–540.

 2. Garcia de la Hera M, Ferreros I, del Amo J, et al. Gen-
der differences in progression to AIDS and death from 
HIV seroconversion in a cohort of injecting drug users 
from 1986 to 2001. J Epidemiol Community Health. 
2004;58(11):944–950.

 3. Collazos J, Asensi V, Carton JA. Sex differences 
in the clinical, immunological and virological param-
eters of HIV-infected patients treated with HAART. AIDS. 
2007;21(7):835–843.

 4. Finkel DG, John G, Holland B, Slim J, Smith SM. Women 
have a greater immunological response to effective viro-
logical HIV-1 therapy. AIDS. 2003;17(13):2009–2011.

 5. Nicastri E, Angeletti C, Palmisano L, et al. Gender differ-
ences in clinical progression of HIV-1-infected individuals 
during long-term highly active antiretroviral therapy. AIDS. 
2005;19(6):577–583.

 6. 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(4):724–732.

 7. Prins M, Meyer L, Hessol NA. Sex and the course of HIV 
infection in the pre- and highly active antiretroviral therapy 
eras. AIDS. 2005;19(4):357–370.

 8. Floridia M, Giuliano M, Palmisano L, Vella S. Gender dif-
ferences in the treatment of HIV infection. Pharmacol Res. 
2008;58(3–4):173–182.

 9. Iliovich E, Lopez R, Kum M, Uzandizaga G. [Spontaneous 
chagasic peritonitis in a patient with AIDS]. Medicina (B 
Aires). 1998;58(5 Pt 1):507–508.

 10. Lanoy E, Mary-Krause M, Tattevin P, et al. Frequency, 
determinants and consequences of delayed access to care 
for HIV infection in France. Antivir Ther. 2007;12(1):89–96.

 11. Van Lunzen J, Fätkenheuer G, Lutz T, et al. Late presenta-
tion is frequent in the elderly, in females and in patients from 
high prevalence countries in a German outpatient cohort. 
Presented at: 5th Conference on HIV Pathogenesis, Treat-
ment and Prevention; July 2009; Cape Town. MOPEB061.

 12. Burns FM, Imrie JY, Nazroo J, Johnson AM, Fenton KA. 
Why the(y) wait ? Key informant understandings of factors 
contributing to late presentation and poor utilization of 
HIV health and social care services by African migrants in 
Britain. AIDS Care. 2007;19(1):102–108.

 13. Del Amo J, Likatavicius G, Perez-Cachafeiro S, et al. 
The epidemiology of HIV and AIDS reports in migrants in 
the 27 European Union countries, Norway and Iceland: 
1999–2006. Eur J Public Health. 2011;21(5):620–626.

 14. Navaza B, Guionnet A, Navarro M, Estevez L, Perez-
Molina JA, Lopez-Velez R. Reluctance to do blood test-
ing limits HIV diagnosis and appropriate health care of 
Sub-Saharan African migrants living in Spain. AIDS Behav. 
2011;16(1):30–35.

 15. Situación epidemiológica del VIH/Sida en Inmigrantes. 
Plan Nacional sobre el Sida/Ministerio de Sanidad y 
Política Social y CNE/ISCIII/Ministerio de Ciencia e Inno-
vación. 2009. www.isciii.es/htdocs/pdf/inmigrantes.pdf. 
Accessed October 12, 2011.

 16. Caro-Murillo AM, Castilla Catalan J, del Amo Valero J. 
[Epidemiology of HIV infection in immigrants in Spain: 
information sources, characteristics, magnitude and ten-
dencies]. Gac Sanit. 2010;24(1):81–88.

 17. Pérez Molina JA, Rillo MM, Suarez-Lozano I, et al. Do 
HIV-infected immigrants initiating HAART have poorer 
treatment-related outcomes than autochthonous patients 
in Spain ? Results of the GESIDA 5808 Study. Curr HIV 
Res. 2011;8(7):521–530.

 18. Perez-Hoyos S, Rodriguez-Arenas MA, Garcia de la 
Hera M, et al. Progression to AIDS and death and 
response to HAART in men and women from a multicenter 
hospital-based cohort. J Womens Health (Larchmt). 
2007;16(7):1052–1061.

 19. Hawkins C, Chalamilla G, Okuma J, et al. Sex differ-
ences in antiretroviral treatment outcomes among HIV-
infected adults in an urban Tanzanian setting. AIDS. 
2011;25(9):1189–1197.

 20. Squires KE, Johnson M, Yang R, et al. Comparative 
gender analysis of the effi cacy and safety of atazanavir/
ritonavir and lopinavir/ritonavir at 96 weeks in the CASTLE 
study. J Antimicrob Chemother. 2011;66(2):363–370.

 21. Currier J, Averitt Bridge D, Hagins D, et al. Sex-based out-
comes of darunavir-ritonavir therapy: a single-group trial. 
Ann Intern Med. 2010;153(6):349–357.

 22. Kempf MC, Pisu M, Dumcheva A, Westfall AO, Kilby JM, 
Saag MS. Gender differences in discontinuation of antiret-
roviral treatment regimens. J Acquir Immune Defi c Syndr. 
2009;52(3):336–341.

 23. Tedaldi EM, Absalon J, Thomas AJ, Shlay JC, van den Berg-
Wolf M. Ethnicity, race, and gender. Differences in serious 
adverse events among participants in an  antiretroviral 
initiation trial: results of CPCRA 058 (FIRST Study). 
J Acquir Immune Defi c Syndr. 2008;47(4):441–448.

140 HIV CLINICAL TRIALS • 13/3 • MAY-JUNE 2012



 24. Roberts KJ, Mann T. Barriers to antiretroviral medica-
tion adherence in HIV-infected women. AIDS Care. 
2000;12(4):377–386.

 25. Santos CP, Felipe YX, Braga PE, Ramos D, Lima RO, 
Segurado AC. Self-perception of body changes in per-
sons living with HIV/AIDS: prevalence and associated 
factors. AIDS. 2005;19(suppl 4):S14–21.

 26. Ripamonti D, Cattaneo D, Maggiolo F, et al. Atazanavir 
plus low-dose ritonavir in pregnancy: pharmacokinetics 
and placental transfer. AIDS. 2007;21(18):2409–2415.

 27. Stek AM, Mirochnick M, Capparelli E, et al. Reduced 
lopinavir exposure during pregnancy. AIDS. 2006;20(15):
1931–1939.

 28. von Hentig N, Carlebach A, Gute P, et al. A comparison 
of the steady-state pharmacokinetics of nevirapine in 
men, nonpregnant women and women in late pregnancy. 
Br J Clin Pharmacol. 2006;62(5):552–559.

 29. Staehelin C, Keiser O, Calmy A, et al. Longer term 
clinical and virological outcome of Sub-Saharan  African 
participants on antiretroviral treatment in the Swiss 
HIV Cohort Study. J Acquir Immune Defic Syndr. 
2012;59(1):79–85.

 30. Gutierrez M, Tajada P, Alvarez A, et al. Prevalence of HIV-1 
non-B subtypes, syphilis, HTLV, and hepatitis B and C 
viruses among immigrant sex workers in Madrid, Spain. 
J Med Virol. 2004;74(4):521–527.

 31. Belza MJ, Clavo P, Ballesteros J, et al. [Social and work 
conditions, risk behavior and prevalence of sexually trans-
mitted diseases among female immigrant prostitutes in 
Madrid (Spain)]. Gac Sanit. 2004;18(3):177–183.

 32. Kalichman SC, Catz S, Ramachandran B. Barriers to HIV/
AIDS treatment and treatment adherence among African-
American adults with disadvantaged education. J Natl 
Med Assoc. 1999;91(8):439–446.

 33. Drummond PD, Mizan A, Wright B. HIV/AIDS knowledge 
and attitudes among West African immigrant women in 
Western Australia. Sex Health. 2008;5(3):251–259.

 34. Hjelm K, Berntorp K, Apelqvist J. Beliefs about health and 
illness in Swedish and African-born women with gesta-
tional diabetes living in Sweden. J Clin Nurs. 2011. doi: 
10.1111/j.1365–2702.2011.03834.x.

 35. Ndirangu EW, Evans C. Experiences of African immigrant 
women living with HIV in the U.K.: implications for health 
professionals. J Immigr Minor Health. 2009;11(2):108–114.

 RESPONSE TO CART ACCORDING TO SEX AND ORIGIN IN SPAIN • PÉREZ-MOLINA ET AL 141



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 595
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create press-ready Adobe PDF documents for Cengage Learning books using Distiller 8.0.x.  The resulting PDF will be compatible with Acrobat 8 \(PDF 1.7\) per CL File Preparation and Certification Task Force)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        18
        18
        18
        18
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 18
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


