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Abstract
Objective: To evaluate the differences in gender for epidemiological, immunological, and virological outcomes at
baseline, and response after 24 weeks of antiretroviral therapy in patients treated at the Hospital de Infectología “La
Raza” National Medical Center.
Methods: We reviewed the medical records from March to August 2014 of outpatients who started treatment in our
clinic; 65 women and 138 men in a cross-sectional study. Descriptive results are summarized using the median and
25th-75th interquartile range (IQR). Baseline differences were tested using Fisher’s exact test and the Chi-squared test.
Analyses of continuous variables were performed using the Mann-Whitney U test.
Results: Similar proportions of women and men were found in the following factors: living in metropolitan area,
age <40 years, economic household income source, baseline CD4+ ≤ 200 cells/µL, CD4+ ≥200 cells/µL at week 24,
HIV-1 RNA ≤50 copies/mL at week 24, and opportunistic infections. Women are more usually married than men (75%
vs. 10%, p<0.001); men with a higher academic degree (34% vs. 9%, p<0.001); men with an onset of sexual activity
<20 years (85% vs. 79%, p=0.26); women with ≤4 sexual partners (92.3% vs. 26.3%, p<0.001); women with children
(92% vs. 20%, p<0.001); men with some addiction (29% vs. 10%, p=0.04); women with baseline HIV-1 RNA viral load
>100,000 copies/mL (37% vs. 54%, p=0.020); and women with virological treatment failure (10.8% vs. 2.2%, p=0.008).
Conclusion: Compared with men, mostly women showed adverse epidemiological and clinical conditions that
made women more vulnerable to transmission through heterosexual activity, and more frequently present virological
failure.

Keywords: HIV; CD4 cell count; Viral load; Gender differences;
Women; Outcome, Women with HIV

Introduction
In 2014, the Joint United Nations Programme on HIV/AIDS
(UNAIDS) estimated a global prevalence of 35.3 million people with
human immunodeficiency virus (HIV) infection. The prevalence of
women with HIV is increasing: data from the USA estimate an increase
from 7% in 1985 to 27% in 2007 [1]. The latest estimates indicate
that 147,137 people are living with HIV in Mexico [2]. In Mexico,
the prevalence in women is estimated to be18%, with a female:male
prevalence ratio of approximately 1:4. The predominant mode of
male transmission is via men who have sex with men, but for women
the heterosexual transmission rate is around 90% [3]. Recent studies
estimate an increase in the prevalence of women with HIV infection in
rural areas in Mexico [4,5].
Access to diagnosis, tests, and treatment has been unequal between
genders, and factors associated with this are the lack of transport [6],
childcare, lack of time [7], and economic factors [8], all making women
more vulnerable to HIV infection, care approach, loss of followup
and virologic failure. Studies in other countries have shown that men
initiate treatment at later stages of the disease compared with women
[9-11]. The impact of an early initiation of antiretroviral therapy (ART)
in reducing mortality has been documented [12-14]. In the UK, it was
found that women with HIV infection now have an increase in life
expectancy compared with men [15]. A similar situation was found in
Latin America, in a retrospective study in Buenos Aires, where men
who initiated ART were in more advanced stages of the disease than
women: 59.8% vs. 40.2% [16]. Other reports have suggested a more
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vulnerable situation for infection of women insome countries, such as
having a lower educational level than men [17-19]. Moreover, the sexual
behavior of men confers a risk factor for women, whereas the main risk
factor for HIV infection in women is to be married to an HIV-positive
partner [20]. The widespread use of ART worldwide has decreased the
overall mortality considerably [21,22], even in populations with low
resources. Adherence to treatment and an undetectable HIV RNA viral
load (VL) are important predictors of mortality but there are gender
differences that make these endpoints difficult to achieve in vulnerable
populations [23]. Kumarasamy et al. evaluated the response to ART
according to gender and found a better immune response in women
than in men, who had a 20% increased risk of death at 24 and 36
months of treatment [24].
We have no scientific information on the clinical and epidemiological
characteristics and differences between men and women infected with
HIV and receiving ART in Mexico. The aim of this study was to evaluate
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the differences in epidemiological, immunological, and virological
outcome at baseline and response with respect to gender after 24
weeks of ART in patients treated at the Hospital de Infectología “La
Raza” National Medical Center, a tertiary-level infectious diseases care
hospital in Mexico City.

Men had a higher educational level than women (34% vs. 9%; p<0.001).
More women had ≤4 sexual partners than men (92% vs. 26%; p<0.001).
More women had children compared with men (92% vs. 19%; p<0.001)
and more men had some drug addictions compared with women (29%
vs. 10%; p=0.04).

Methods

A baseline CD4+ cell count of ≤200 cells/µL was found in 53%
of women compared with 50% of men. The median baseline HIV1 RNA VL was 44,000 copies/mL (IQR 25078-233,722) in women
versus126,765 copies/mL (IQR 46,372-343,215) in men, and women
had fewer opportunistic infections than men (20% vs. 30%).

Design
We conducted a cross-sectional study at our institution from March
to August 2014. A non-probabilistic sample was done with the files
analized.

Patients
Eligible patients needed to be >16 years old of age with an HIV1 infection confirmed by enzyme-linked immunosorbent assay and
western blotting, and being treated with ART in our HIV clinic.
Patients were invited to participate by completing a questionnaire.
All participants were outpatients who started treatment in our clinic
and whose medical records were used to collect information about
sociodemographic characteristics, CD4+ cell count, HIV-1 RNA VL,
blood chemistry, liver function tests, and blood cell counts at the first
visit. Our hospital institutional review board and ethics committee
reviewed and approved this study (reference number R-2014-3502139).

Other differences were found such as a lower median CD4+ cell
count at week 24 of treatment in women (289 vs. 358; p=0.061). Women
had a lower rate of reaching an HIV-1 RNA VL of <50 copies/mL at 24
weeks (80% vs. 90%; p=0.028), and a higher proportion of women than
men had virological failure (10% vs. 2%; p=0.008) (Tables 1 and 2).

Discussion
Significant differences were found between women and men with
HIV infection in terms of epidemiological, clinical, and virological
Characteristics

Women
(n=65)

Age (y), median (IQR)

Men
(n=138)

35 (27-42) 33 (27-43)

p value
0.562

Age >50 years old, n (%)

13 (20)

18 (13)

Measurements and procedures

Living in metropolitan area, n (%)

41 (63)

71 (52)

0.120

Data were collected from medical records regarding demographic
factors for each gender: age, educational level, area of residence,
household income source, number of children, heterosexual or
homosexual activities, age at the onset of sexual activity, numbers of
sexual partners, any illicit drug use, history of opportunistic infections,
hepatitis serology, baseline CD4+ cell count, baseline CD4+ cell count
of <200 cell/µL, baseline HIV-1 RNA VL, baseline HIV-1 RNA VL of
>100,000 copies/mL, and CD4+ cell count and HIV-1 RNA VL at week
24 of treatment. Virological failure was defined as an HIV-1 RNA VL
of >200 copies/mL in two separate consecutive samples once HIV was
undetectable, or an HIV-1 RNA VL of >200 copies/mL at week 24 after
the initiation of ART.

6 (9)

48 (34)

<0.001

Married status, n (%)

49 (75)

14 (10)

<0.001

Children, n (%)

60 (92)

27 (20)

<0.001

Current drug user, n (%)

7 (10)

40 (29)

0.004

Statistical analysis
Analyses were performed using IBM SPSS software (version 20.0;
IBM Corp, Armonk, NY, USA). The Kolmogorov-Smirnov test was
used to determine the normality of sample distributions. Descriptive
results are summarized using the median and 25th-75thinterquartile
range (IQR). Baseline differences regarding categorical variables were
tested using Fisher’s exact test and the Chi-squared test. Analyses of
continuous variables were performed using the Mann-Whitney U test.

Results
We included 203 patients, 65 of whom were women. The median
age of the women was 35 years (IQR27-42), and 13 (20%) were >50
years old. The median age of the men was 33 (IQR 27-43) years old,
and 18 (13%) were >50 years old. Most patients started treatment with
tenofovir/emtricitabine (TDF/FTC) plus efavirenz (EFV); abacavir/
lamivudine (ABC/3TC) plus EFV; TDF/FTC plus atazanavir/ritonavir
(ATV/r); or ABC/3TC plus ATV/r.
More women than men were living in metropolitan areas (64%vs.
52%). Some differences were found in the marital status where more
of women are married compared with men (75% vs. 10%; p<0.001).
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University study, n (%)

Age in y at the onset of sexual activity, median
(IQR)

18 (16-19) 18 (16-19)

0.199

0.690

Onset of sexual activity ≤20 years old, n (%)

51 (79)

117 (85)

0.266

Number of sexual partners, median (IQR)

2 (1-3)

8(4-20)

<0.001

60 (92)

36 (26)

<0.001

Sexual partners ≤4, n (%)
Sexual transmission, n (%)

63 (97%) 137 (99%)

0.19

Other transmission, n (%)

2 (3%)

1 (1%)

0.19

Opportunistic infections at the beginning, n (%)

13 (20)

41 (30)

0.230

Key: y, years; IQR, interquartile rate. Differences were considered statistically
significant at p≤0.05.
Table 1: Epidemiological characteristics.
Baseline characteristics

Women (n=65)

Men (n=138)

p value

CD4+ cells/µL, median (IQR)

175 (130–221)

203 (148–244)

0.605

35 (53)

69 (50)

0.535

CD4+<200 cells/µL, n (%)
HIV-1 RNA VL, copies/mL, median
(IQR)
HIV-1 RNA VL >100,000 copies/
mL, n (%)

44,000
126,765
(25078–233,722) (46,372–343,215)
24 (37)

0.001

75 (54)

0.020

289 (192–437)

358 (216–519)

0.061

40 (19–205)

78 (19–402)

0.33

Variables at week 24
CD4+ cells/µL, median (IQR)
HIV-1 RNA VL copies/mL, median
(IQR)
HIV-1 RNA VL <50 copies/mL, n (%)

52 (80)

124 (90)

0.028

Withdrawal because of adverse
events, n (%)

4 (6)

3 (2)

0.147

Virological failure, n (%)

7 (10)

3 (2)

0.008

Interruption for other causes, n (%)

2 (3)

8 (6)

0.403

Key: VL, viral load; IQR, interquartile rate. Differences were considered statistically
significant at p≤0.05.
Table 2: Virological and immunological characteristics at baseline and after 24
weeks of ART.
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characteristics. Compared with men, women were more usually
married, had a lower educational level, fewer sexual partners, and
more usually had children. In addition, women had a baseline level of
CD4+ cell count similar to men but with a lower baseline HIV-1 RNA
viral load level. Finally, women were more likely than men to show
virological failure after 24 weeks of ART.
These characteristics of men and women with HIV infections are
similar to those observed in other studies worldwide, namely women
are more vulnerable and have lower socioeconomic profiles than men
[1]. The psychosocial burden for women infected with HIV/AIDS
is greater than their physical burden, because it will hamper their
survival and can cause emotional and mental health problems and poor
medication adherence [25]. A study at the John Hopkins HIV clinic
reported that 54% of women with HIV/AIDS were also diagnosed
with psychopathologies: 20% suffered from severe depression; 18%
had adjustment disorders; and 74% had a substance abuse disorder
[26]. Mental and emotional disorders, and especially depression in
people with HIV/AIDS, might affect medication adherence leading to
virological failure [27].
Similar to our study, in a multinational clinical trial, women had
a lower HIV-1 RNA viral load than men; in contrast, the same study
showed that women presented with a higher CD4+ cell count than men
[25]. However, in our study, we did not find this difference.
Women in our study were more likely than men to have children;
in other studies, the primary caregiver of children and the number of
children have been associated with poor virological outcome [28,29].
One study carried out in Colombia, a country with sociodemographic
similarities with Mexico, found that 43% of the women showed low
adherence to treatment and 80% were classified as having a low social
status [30]. Most of the variables in the social position survey had a
significant effect on low adherence, including low socioeconomic status
(odds ratio, OR=2.26; 95% confidence interval, CI=1.2-4.04) and an
educational level of high school or less (OR = 2.850;95% CI=1.6255.000). However, unlike our study, they found that sociodemographic
variables and clinical variables that did not have a significant effect on
adherence included being solely responsible for the family income,
having children, and living with children with or without a partner.
Our results are similar to those of some clinical trials that found a
higher frequency of virological failure in women [29-31]. Univariate
analysis of factors associated with nonadherence, antiretroviral
discontinuation, and poor virological response were being the primary
caregiver for children, being unemployed, having a low educational level,
and having transportation difficulties. The major sex-based differences
in responses might have been caused by higher discontinuation rates
in women in those studies. However, a study in Spain showed a similar
response in both sexes [32].
The limitations of the current study did not allow us to compare
epidemiological and clinical characteristics in certain groups, such as
infected heterosexual couples, or to compare variables and infer risk
factors for vulnerability to infection. Because of the small sample size,
we were not able to compare between ART regimens or between some
factors such as women living in rural areas compared with those living
in metropolitan areas. In addition, we could not evaluate the impact
of unemployment, because we retrieved our data from clinical charts.
In spite of these study limitations, we obtained relevant information
about differences between women and men in our Mexican population.
A prospective multicenter study should be developed to evaluate
these data further and to obtain more epidemiological and clinical
J AIDS Clin Res
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information on vulnerable characteristics among women with HIV
infection.
In conclusion, these Mexican women showed differences in
epidemiological and clinical characteristics that could have had an
impact on their virological and immunological responses to ART.
Improving women’s adherence to HIV/AIDS treatment in Mexico
would require eliminating barriers to the national health care system
and comprehensive health care services, and implementing programs
that take into account women’s role as maternal caregivers. Our
findings underscore the need to integrate social determinants of health
associated with gender inequality and social position when analyzing
treatment response.
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