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Population-level impact of hormonal contraception on incidence of HIV
infection and pregnancy in women in Durban, South Africa

Gita Ramjee® & Handan Wand®

Objective To estimate the potential impact of using hormonal contraceptives on rates of infection with human immunodeficiency virus
type 1 (HIV-1) and pregnancy by theoretically removing the use of hormonal contraceptives from a study population.

Methods A prospective cohort study included 3704 HIV-negative women who were enrolled in two biomedical trials that tested two
vaginal microbicides (PRO 2000 and Carraguard®) for the prevention of HIV-1 in Durban, South Africa, in 2004-2009. Cox proportional
hazards regression models along with partial population attributable risks (PARs) and their 95% confidence intervals (Cls) were calculated
to assess the relative population-level impact of the use of hormonal contraceptives on HIV-1 seroconversion rates and on pregnancy rates.
Findings Women who reported using hormonal contraceptives at enrolment in the trial had a higher risk of HIV-1 seroconversion (adjusted
hazards ratio: 1.24; 95% Cl: 0.97-1.58) than women who reported using other types of contraceptives at enrolment. At the population level,
the use of hormonal contraceptives (pills or injectables) at baseline and during study follow-up accounted for approximately 209% (95% Cl:
16-22) of HIV-1 seroconversions. However, the partial PAR indicated a relative impact of 12% (95% Cl: 9.0-15.7). On the other hand, 72%
(95% Cl: 66—77) of the pregnancies could have been avoided if all women had used hormonal contraceptives.

Conclusion Women using hormonal contraceptives need comprehensive counselling on simultaneous prevention of HIV-1 infection.

Abstractsin 3 ,&, H13Z, Franqais, Pycckuii and Espafiol at the end of each article.

Introduction

In sub-Saharan Africa, an estimated 22.5 million people live
with human immunodeficiency virus type 1 (HIV-1) infec-
tion.! In the province of KwaZulu-Natal, the prevalence of
HIV-1 infection is estimated to be 39% among women who
attend antenatal clinics.” Poor socioeconomic conditions,
sexual networking, multiple concurrent partnerships, low
level of condom use and high rates of sexually-transmitted
infections are factors that contribute to the high local preva-
lence of HIV-1 infection.>* Trials for the prevention of HIV-1
infection have been heavily focused on developing biomedical
interventions under female control.** Typically these trials
recruit sexually active, non-pregnant women of childbearing
age and, since the teratogenic effects of the products they test
are seldom known, the women are required to use an effective
birth control method. Furthermore, if a trial participant falls
pregnant, she is usually taken off the product under study, a
practice that reduces the trial’s statistical power and its ability
to demonstrate the product’s efficacy.

Hormonal contraception has been reported to increase
susceptibility to HIV-1 infection by promoting cervical ectopy,
increasing vulnerability to sexually-transmitted infections and
altering the flora of the genital tract and the structure of the
vaginal epithelium.” In South Africa, hormonal contraceptives,
particularly injectables, are reported to be the most common
contraceptive method because they are highly effective and
safe."!° Contraceptives play a key role in efforts to prevent
HIV-1 infection by reducing the number of unintended preg-
nancies and, hence, the number of potential cases of mother-
to-child transmission of HIV-1."

Several epidemiological studies have provided evidence,
although inconsistent, that the use of hormonal contracep-
tives (injectables and pills) increases the risk of HIV-1

infection.’””"” These findings were supported by a subse-
quent study by Heffron et al. that provided new evidence
suggesting an increased risk of contracting and transmitting
HIV-1 infection associated with the use of hormonal con-
traceptives, particularly injectables.'® Durban data from the
MDP301 trial confirmed this.”” Morrison et al. combined
the multisite data from the Carraguard® trial, including
the Durban site data, and showed a moderately increased
risk of HIV-1 seroconversion with the use of the injectable
progestin depo-medroxyprogesterone acetate, but no ef-
fect with other types of hormonal contraceptives.”” Based
on available data, in 2012 the World Health Organization
released a technical statement clarifying that the data on
hormonal contraceptives was inconclusive and that women
should continue to use hormonal contraceptives to prevent
unwanted pregnancy. Nonetheless, it advised women using
progesterone-only contraception to use condoms and other
methods for preventing HIV-1 infection.”’

The data on hormonal contraceptives and an increased
risk of HIV-1 infection makes it critically important to under-
stand the dynamics of HIV-1 transmission, the relative risk
and population attributable risk (PAR) associated with the
use of hormonal contraceptives. Standard epidemiological
methods that quantify risk relative to exposure through met-
rics such as relative risks are suitable for establishing a causal
link between exposure to a given risk factor and a particular
disease outcome. However, they provide no information
about the population-level impact of removing the risk fac-
tor — hormonal contraceptives in our case — from the target
population. Doing so yields the PAR, which quantifies the
theoretical reduction in disease rates if the target population
were not exposed to the risk factor at all.

After three decades of research, we have arrived at a good
understanding of the behavioural and biological drivers of the
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HIV-1 epidemic.”>* However, we still
have a poor understanding of the impact
of the use of family planning methods,
particularly hormonal contraceptives,
on the incidence of HIV-1 infection.
Studies are urgently needed to deter-
mine the association between hormonal
contraceptive use and the risk of HIV-1
infection and, most importantly, the
population-level impact of hormonal
contraceptives, not just on HIV-1 sero-
conversion but also on pregnancy rates.

The primary aim of this study was
to examine the population-level impact
of hormonal contraceptives (inject-
ables and pills) with respect to HIV-1
seroconversion and the incidence of
pregnancy during follow-up in two
combined cohorts of HIV-1-negative,
non-pregnant women who participated
in two biomedical trials conducted in
Durban, South Africa, in 2004-2009
to test the effectiveness of two vaginal
microbicides in preventing HIV-1 infec-
tion: the MDP 301 trial, which tested
PRO 2000, and the Carraguard® trial,
which tested the potential microbicide,
Carraguard. *>°

Methods
Participants and design

A total of 3704 study participants were
included in our analysis: 1456 from
the Carraguard® trial and 2248 from
the MDP301 trial.>® The two Durban
cohorts were broadly similar in terms
of sociodemographic and behavioural
characteristics and prevalence of HIV-1
infection and pregnancy rates, except
that the proportion of women who
reported use of a condom by their
partners in their most recent sexual
act was significantly higher in the
MDP301 trial.

The MDP301 trial followed women
every 4 weeks for 52 weeks, and
women’s HIV-1 status was assessed at
weeks 12, 24, 40 and 52. Serostatus was
confirmed by means of parallel HIV-1
rapid tests, and discordant/positive
test results were confirmed by enzyme-
linked immunosorbent assay.” The
Carraguard® trial had visits at screen-
ing, enrolment, at months 1 and 3, and
every 3 months thereafter. Rapid HIV-1
blood testing was conducted at all visits
except at enrolment. Serostatus was
confirmed with parallel HIV-1 rapid
tests, and positive/discordant tests were
confirmed by third-generation enzyme
immunoassay or polymerase chain re-
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action (PCR) for the detection of HIV-1
ribonucleic acid (RNA).¢

In Durban, the MDP301 and the Car-
raguard” trial were both approved by the
University of KwaZulu-Natal Biomedical
Research Ethics Committee and the South
African Medical Research Council.

Risk factors

We assessed commonly-reported risk
factors for HIV-1 seroconversion, such
as being less than 25 years old, being un-
married or not living with a regular sex
partner, having multiple sex partners,
having frequent sex, being unemployed
and having a sexually-transmitted
infection.”** To this end we used the
following data, as collected across the
two trials: age, marital status, patterns
of contraceptive use, diagnosis of a
sexually-transmitted infection, condom
use, educational level, employment sta-
tus, number of sex partners and average
number of sex acts per week. Data that
were not common to both trials, such
as being abused by partner or forced to
have sex (which were collected in the
Carraguard” trial but not in the MDP301
trial), were not included. Women were
categorized according to their self-
reported type of contraceptive use:
hormonal methods (injectables or pills)
and other methods (male condoms,
hysterectomy, female sterilization and
traditional methods such as abstinence
and rhythm).

Age at baseline was based on self-
reported date of birth and verified by
examining each woman’s local identifi-
cation card. Women were categorized by
self-reported level of education (lower
than high school versus high school or
higher), employment status (employed
with a regular income versus unem-
ployed and having an irregular income
or none) and religion (Christian versus
others). Cohabitational status (married
or living with a sexual partner versus not
married or not living with a sexual part-
ner), multiple sexual partners (two or
more) in the three most recent months,
average weekly number of sexual acts
(three or more versus less than three)
and diagnosis of a sexually-transmitted
infection (at baseline) were used as
binary variables. Since more than 90%
of the women reported having a regular
partner, having a regular sex partner was
not among the risk factors considered in
the analyses.

In the current study, hormonal
contraception was treated as a theoreti-
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cally modifiable risk factor, whereas age
was assumed to be non-modifiable. The
remaining variables (cohabitational
status, number of sexual partners, av-
erage weekly number of sexual acts
and presence or absence of a sexually-
transmitted infection) were assumed to
be background risk factors (or potential
confounders) and hence non-modifiable
and unchanged. All decisions regard-
ing risk factor classification were made
before conducting the analyses.

Statistical analyses

Demographic characteristics and sexual
behaviour, including cohabitational sta-
tus, number of sexual partners, average
weekly number of sexual acts during
the 2 weeks immediately preceding the
study visit and diagnosis of a sexually-
transmitted infection, were compared
across contraceptive groups using x>
analyses. Kaplan-Meier survival analy-
ses were carried out to estimate time to
infection among women who became in-
fected with HIV-1 and time to pregnancy
among women who became pregnant
during trial follow-up, with stratification
by contraceptive groups (i.e. hormonal
injectables or pills versus other con-
traceptives). Calculation of the time to
seroconversion in each of the two trials
is described in detail elsewhere.* Briefly,
the seroconversion date was imputed as
the midpoint between the date at which
the participant first tested positive for
HIV-1 and the date of the previous nega-
tive test. Time to seroconversion was
then calculated as the difference between
the seroconversion date and the date of
enrolment in the trial.>

In unadjusted analyses, univari-
ate Cox proportional hazard regres-
sion models were used to determine
the association between baseline and
follow-up use of contraceptives and
risk of HIV-1 infection and pregnancy.
We calculated hazard ratios (HRs) and
95% confidence intervals (Cls) using
Cox regression models. Results with a
P <0.05 were considered significant. We
also adjusted for age, number of sexual
partners, condom use by partner dur-
ing the most recent sexual act (at trial
baseline and follow-up) and pregnancy
status after baseline. To accommodate
missing data, we applied the last-obser-
vation-carried-forward convention, a
method used to impute unknown values
from existing data, to all time-varying
covariates (e.g. condom use), except for
pregnancy status.
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Table 1. Selected characteristics of study women at enrolment, by type of contraceptive, South Africa, 2004-2009

Characteristic No. (%) of women by type of contraceptive P
None Hormonal® Condom Other®

Age, years <0.001

<25 299 (36.2) 667 (49.6) 447 (45.5) 65 (11.8)

25-29 102 (12.3) 278(20.7) 169 (17.2) 62 (11.3)

>30 426 (51.5) 399 (29.7) 367 (37.3) 423 (76.9)

Education <0.001

High school or more 214 (26.0) 450 (33.5) 348 (35.4) 103 (18.8)

Less than high school 613 (74.0) 894 (66.5) 635 (64.6) 447 (81.2)

Occupation 0.061

Employed and with regular income 173 (21.0) 206 (15.3) 171 (17.4) 116 (21.0)

Unemployed/having no regular income 654 (0.79) 1138 (84.7) 812 (82.6) 434 (79.0)

Cohabitational status <0.001

Married or living with regular sex partner 118 (26.6) 90 (18.3) 44 (15.3) 130 (56.0)

Neither married nor living with regular sex partner 326 (73.4) 403 (81.7) 244 (84.7) 102 (44.0)

Condom used in most recent sexual act <0.001

No 553 (66.9) 695 (51.7) 107 (10.9) 319 (57.9)

Yes 274 (33.1) 649 (48.3) 876 (89.1) 232 (42.1)

Multiple sex partners® <0.001

No 715 (86.5) 1212 (90.2) 839 (85.3) 478 (86.8)

Yes 112 (13.5) 132 (9.8) 144 (14.7) 73(13.2)

Average no. of sexual acts per week <0.001

<3 650 (78.6) 915 (68.1) 664 (67.6) 386 (70.2)

>3 177 (21.4) 429 (31.9) 319 (32.5) 164 (29.8)

Presence of an sexually-transmitted infection at 0.577

screening

Yes' 178 (21.5) 303 (22.5) 226 (23.0) 109 (20.0)

No 649 (78.5) 1041 (77.5) 757 (77.0) 441 (80.0)

All women 827 (22.3) 1344 (36.3) 983 (26.5) 550 (14.9)

¢ Injectables and pills.

® Includes intrauterine devices, spermicides and traditional methods such as rhythm and abstinence.

¢ P-value for y* test.

4 This variable was only considered in the Carraguard® trial.
¢ This variable was measured by combining two variables: having had a sexual partner other than the regular partner (MDP301 trial) or at least two sexual partners

(Carraguard® trial) in the three most recent months.

" At least one test positive for Neisseria gonorrhoea, Chlamydia trachomatis, Trichomonas vaginalis or syphilis at baseline.

Population attributable risk

We used a novel method to estimate the
PARs,***” which reflect the proportion of
HIV-1 seroconversions that would not
have occurred had all women been us-
ing a low-risk family planning method
(i.e. any non-hormonal method), under
the assumption that the observed asso-
ciations were causal. When calculating
PARs, we used Cox regression models
to analyse how much individual risk
factors and their various combinations
affected the rate of HIV-1 serocon-
version. The prevalence of different
combinations of variables for all risk
factors were estimated as multinomial
probabilities using the empirical frac-
tion of person-time of follow-up in the
cohort. This approach to calculating
PARs is intended to determine the joint
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impact of several theoretically modifi-
able risk factors on HIV-1 transmission
while keeping non-modifiable and/or
background risk factors unchanged.
The result is known as the partial PAR,
which is based on the estimated relative
risk associated with each risk factor of
interest and the estimated population
prevalence of each factor. Analyses were
performed using SAS statistical software
version 9.2 (SAS Inc., Cary, United States
of America).

Results

At enrolment in the study, approximate-
ly 78% of the women reported using at
least one type of contraceptive (Table 1).
Hormonal contraceptives (injectables
and pills) were the most commonly

reported method, followed by con-
doms and other types of contraceptives
(36.28%, 26.53% and 14.87%, respec-
tively). Hormonal contraceptives were
most often used by women that were
younger and unmarried. Reported use of
a condom during the most recent sexual
act was highest (89.11%) among women
who indicated that condoms were their
preferred contraceptive method.

HIV-1 seroconversion

Table 2 gives crude incidence rates and
unadjusted and adjusted HRs for HIV-
1 seroconversion in association with
the use of hormonal contraceptives at
enrolment and during trial follow-up.
A total of 272 HIV-1 seroconversions
were observed in the cohort as a whole.
Compared with women who reported
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using other contraceptives, those who
were using hormonal contraceptives
at study enrolment had a significantly
higher risk of HIV-1 seroconversion.
This association was slightly attenu-
ated when the analysis was adjusted
for age, consistent condom use in the
most recent sexual act, average num-
ber of sexual acts per week during the
two weeks immediately preceding the
study visit, and incidence of pregnancy.
When pattern of contraceptive use was
included as a time-dependent covariate
(i.e. updated at each visit), use of hor-
monal contraceptives was significantly
associated with an increased risk of
HIV-1 infection in both unadjusted and
adjusted analyses.

Pregnancy incidence

The incidence of pregnancy was 3.7
per 100 woman-years and 10.1 per 100
woman-years for women who report-
ed using hormonal contraceptives and
other methods, respectively (Table 2).
The use of hormonal contraceptives
at enrolment and during the study
was associated with a significantly
decreased risk of pregnancy. These
strong protective associations were
sustained but slightly attenuated in
adjusted analyses.

Partial population attributable
risk

The partial PARs and their 95% ClIs
are presented in Table 3. In analyses
without adjustments (crude PAR), the
use of hormonal contraceptive pills or
injectables at baseline and during study
follow-up accounted for approximately
20% of the HIV-1 seroconversions.
When adjustments were made for other
risk factors, such as multiple sex part-
ners, no condom use by partner during
the most recent sexual act and younger
age (<25 years), the partial PAR was
12%. Although the use of hormonal
contraceptives at enrolment was reason-
ably high (36.28%), relatively small effect
sizes were responsible for this small
percentage. Meanwhile, if women who
reported using non-hormonal contra-
ceptive methods (at baseline and during
study follow-up) had used hormonal
contraceptives instead, 72% (adjusted)
of all pregnancies could have been
avoided. High rates of use of other types
of contraceptives (64%) having a strong
protective effect accounted for this large
impact on pregnancy incidence. Only
a small percentage of women reported
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Table 2. Use of hormonal contraceptives and risk of HIV-1 seroconversion and pregnancy
during study follow-up, Durban, South Africa, 2004-2009

Outcome Crude incidence® Unadjusted HR Adjusted® HR
(95% C1) (95% CI)
HIV-1 seroconversion
At baseline
Hormonal contraceptive 8.15 (6.91-9.61) 141 (1.11-1.75) 1.24(0.97-1.58)
Otherd 5.70 (4.80-6.76) 1 1
During study
Hormonal contraceptive 149 (1.16-1.89) 130 (1.01-1.66)
Otherd 1 1
Pregnancy
At baseline
Hormonal contraceptive 3.7 (3.0-4.6) 0.39(0.28-0.54) 0.34 (0.24-0.48)
Otherd 10-1 (9:0-11-4) 1 1
During study
Hormonal contraceptive® 043 (0.33-0.57) 0.36 (0.27-0.48)
Other? 1 1

(l, confidence interval; HIV-1, human immunodeficiency virus type 1; HR, hazard ratio.

@ Per 100 woman-years.

® Adjusted for age (< 25, 25-34, 35+ years); multiple sex partners; incidence of pregnancy during study;
no condom use by partner in most recent sexual act; average of three or more sexual acts per week, and
having been diagnosed with an sexually-transmitted infection (at least one test positive for Neisseria
gonorrhoea, Chlamydia trachomatis, Trichomonas vaginalis or syphilis) at baseline.

¢ Injectables and pills.

4 Includes intrauterine devices, spermicides and traditional methods such as rhythm and abstinence.

Table 3. Population-level impact of use of hormonal and other contraceptives, at
baseline and follow-up, in terms of HIV-1 seroconversion and pregnancy rates
during study, Durban, South Africa, 2004-2009

Outcome Crude PAR% Partial PAR%?
(95% C1) (95% C1)

HIV-1 seroconversion

Hormonal contraceptives® (at baseline only) 12 (10-16) 6 (4-8)

Hormonal contraceptives® (during follow-up only) 15(12-18) 7 (5-10)

Hormonal contraceptives (at baseline and follow-up) 20 (16-22) 12 (9-16)

Pregnancy

Other types of contraceptives® (at baseline only) 54 (48-59) 58 (52-63)

Other types of contraceptivesc (during follow-up only) 36 (26-48) 44 (35-54)

Hormonal contraceptives (at baseline and follow-up) 639 (55-70) 72 (66-77)

Cl, confidence interval; HIV-1, human immunodeficiency virus type 1; PAR%, population-attributable risk per

cent.

¢ Adjusted for age (< 25, 25-34, 35" years); multiple sex partners; no condom use by partner in most recent
sexual act, and having been diagnosed with an sexually-transmitted infection (at least one test positive for
Neisseria gonorrhoea, Chlamydia trachomatis, Trichomonas vaginalis or syphilis) at baseline.

®Injectables and pills.

¢ Includes intrauterine devices, spermicides and traditional methods such as rhythm and abstinence.

4 In other words, if women who reported using non-hormonal contraceptive methods (at baseline and
follow-up) had used hormonal contraceptives instead, 63% of all pregnancies could have been avoided.

having changed the type of contracep-
tive during the study (data not shown).

Discussion

The use of hormonal contraceptives,
which are highly effective, is known to
directly benefit women by reducing the
physical, emotional and social conse-
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quences of unintended pregnancies and
by indirectly reducing cases of mother-
to-child transmission of HIV-1. This was
shown by a study in sub-Saharan Africa
in which the use of hormonal contracep-
tives reduced the number of neonates
becoming positive for HIV-1 by an an-
nual 22%."" Our data concurs with those
from previous studies in which the use
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of hormonal contraceptives was found
to be associated with an increased risk of
HIV-1 infection.*”" The relatively small
effect size in our study was statistically
significant in both the adjusted and un-
adjusted analyses because of the study’s
high statistical power (>90%). However,
the population-level impact of the use of
hormonal contraceptives on HIV-1 in-
fection rates was determined to be only
12% in adjusted analyses. Alternatively,
using non-hormonal contraceptives or
no contraception at all accounted for
72% of the incident pregnancies during
the trials. In short, removing all use of
hormonal contraceptives from the target
population would result in 12% fewer
HIV-1 seroconversions but 72% more
pregnancies. These findings provide
an idea of the risk-benefit and cost-
effectiveness ratios — both beyond the
scope of this study - associated with the
use of hormonal contraceptives among
women targeted by HIV-1 prevention
efforts. These assumptions can be more
accurately assessed using mathematical
modelling. Our study established that
hormonal contraceptives were most
commonly used by young, unmarried
women, and this may have contributed
to their increased risk of HIV-1 serocon-
version in our setting.”®

Heffron et al. reported a significant
association between use of hormonal
contraceptives and HIV-1 seroconver-
sion with a reasonably large effect size
(adjusted HR: 1.98; 95% CI: 1.06-3.68)."*
The study reported that almost 15%
of women were using hormonal con-
traceptives at enrolment and 21% at
follow-up. Given this data, determining
the population-level impact is critical.
Based on our results, the population
level impact would be estimated to be in
arange of 10-20%, suggesting that if the
exposure to hormonal contraceptives
was removed from the study popula-
tion, 10--20.0% of the HIV-1 serocon-
versions could have been prevented.
Heftron et al. also reported pregnancy
rates of 5.2% and 16.0% among women
who did and who did not report using
hormonal contraceptives, respectively.'®
Since the adjusted hazard ratio was not
presented, the percentage of pregnan-
cies attributed to the use of other types
of contraceptives in adjusted analyses
could not be estimated. However, a
large absolute difference between rates
of HIV-1 seroconversion and pregnancy
rates may indicate that hormonal inject-
able contraceptives have a large popula-
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tion-level impact in terms of preventing
pregnancies in the target population.

Our study was not designed to as-
sess the association between contracep-
tive use and the risk of HIV-1 infection.
Therefore, the results presented here
may not be generalizable. Additionally,
since the questions on behavioural and
sociodemographic characteristics dif-
fered between trials, we were unable to
include in the analysis some key risk fac-
tors (such as young age at sexual debut).
Similarly, since a common protocol was
not used across both trials, we cannot
be sure that all categorizations were the
same. Also, contraceptive methods were
self-reported and therefore subject to
misclassification due to recall bias. In
the cohorts described, some women
were given contraceptives at the research
sites, whereas others received them from
their local family planning clinics. How-
ever, the significantly lower pregnancy
rate among women who reported us-
ing hormonal contraceptives provided
strong biological evidence of good ad-
herence to the method. Our results
cannot be generalized because of the
selected population targeted in the HIV-
1 prevention trials. Importantly, our
findings, which are based on behavioural
data, do not constitute biological evi-
dence that hormonal contraception per
se facilitates disease transmission. What
they suggest, rather, is that the partners
of women on hormonal contraceptives
are less likely to use condoms than the
partners of women who do not use con-
traceptives of this type (the assumption
being that women with a steady partner
have sex with no one else).

The impact of using hormonal con-
traceptives, particularly injectables, on
HIV-1 transmission is a public health
question that remains unanswered,
yet understanding such impact is vi-
tal.">='*#=*! Conlflicting study outcomes
have triggered doubts regarding the
role of injectable contraceptives and
their use in developing countries.'*™"*
It is critical to determine to what de-
gree hormonal contraceptives increase
the risk of HIV-1 infection. Although
studies designed to address this ques-
tion may be complex and difficult to
implement, such difficulty must be
weighed against their potential impact
on HIV-1 acquisition.

In our study setting, condom use
among the partners of women on hor-
monal contraceptives was low, a finding
that underscores the importance of es-
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tablishing comprehensive programmes
that integrate both family planning and
HIV-1 prevention for women and their
partners. Our data points to the urgent
need to develop methods for simultane-
ously protecting women against HIV-1
infection and pregnancy. Furthermore,
there is an urgent need to expand
women’s contraceptive choices in areas
of high HIV-1 endemicity, by providing
access to safe and effective long-acting,
non-hormonal contraceptives, such as
intrauterine devices and low-dose hor-
monal implants. To our knowledge, the
current study is the first to have explored
the population-level impact of the use
of hormonal contraceptives in a large
combined cohort of women in Durban.
Our results confirm an urgent need to
adopt innovative health-care strategies
and to educate women and health-care
workers on the importance of dual coun-
selling on pregnancy and the prevention
of HIV-1 infection.

Thirty years of risk factor research
has provided us with a good under-
standing of how HIV-1 is acquired. The
current challenge is to interpret risk
factor analyses in terms of prioritizing
prevention strategies. The findings of
our study and of previous studies suggest
that the use of hormonal contraceptives
is a speculative risk factor for HIV-1 se-
roconversion. However, its population-
level impact in terms of the risk of HIV-1
infection is lower than its population-
level benefit in preventing unintended
pregnancies and, indirectly, HIV-1 in-
fection among neonates. Integration of
family planning and HIV-1 counselling
and testing programmes may be the key
to promoting a multi-pronged approach
to a healthy, HIV-1-free reproductive life
for women. H
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Résumé

Impact au niveau de la population de la contraception hormonale sur I'incidence de I'infection par le VIH et sur la grossesse

chez des femmes de Durban, en Afrique du Sud

Objectif Estimer impact potentiel de I'utilisation de contraceptifs
hormonaux sur les taux d'infection par le virus dimmunodéficience
humaine de type 1 (VIH-1) et sur la grossesse par suppression théorique
de I'utilisation de contraceptifs hormonaux dans une population témoin.
Méthodes Une étude de cohorte prospective comprenait 3704 femmes
séronégatives qui étaient inscrites dans deux études biomédicales
testant deux microbicides vaginaux (PRO 2000 et Carraguard®) pour
la prévention du VIH-1 a Durban, en Afrique du Sud, de 2004 a 2009.
Les modeles de régression a risque proportionnel de Cox ainsi que les
risques attribuables dans la population (RAP) partielle et leurs intervalles
de confiance (IC) de 95% ont été calculés pour évaluer limpact relatif
au niveau de la population de I'utilisation de contraceptifs hormonaux
sur les taux de séroconversion du VIH-1 et sur les taux de grossesse.
Résultats Les femmes qui ont déclaré utiliser des contraceptifs
hormonaux lors de l'inscription a I'essai clinique présentaient un risque
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accru de séroconversion duVIH-1 (taux de risque ajusté: 1,24;1C de 95%:
0,97 a 1,58) par rapport aux femmes qui ont déclaré utiliser d'autres
types de contraceptifs lors de l'inscription. Au niveau de la population,
I'utilisation de contraceptifs hormonaux (comprimés ou injectables) au
début et au cours du suivi de I'étude a représenté environ 20% (IC de
95%: 16 a 22%) des séroconversions du VIH-1. Toutefois, le RAP partiel
aindiqué un impact relatif de 12% (IC de 95%: 9 a 15,7%). D'autre part,
72% (IC de 95%: 66 a 77%) des grossesses auraient pu étre évitées si
toutes les femmes avaient utilisé des contraceptifs hormonaux.
Conclusion Les femmes qui utilisent des contraceptifs hormonaux
nécessitent des conseils détaillés sur la prévention simultanée de
linfection par le VIH-1.
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Pesiome

BnusHue Ha ypoBHe NonynsALMM ropMOHaNbHOI KOHTpaLenuumn Ha 3aboneBaemoctb BUY-nHdpekumein n

6epemeHHOCTDb Yy XeHWuH B [lypbaHe, l0xHaa Appuka

Lienb OueHnTb BO3MOXHOE BVIAIHVIE UCMOMNb30BaHWA FOPMOHANbHbIX
KOHTPaLUenTVBOB Ha YPOBEHb 3a00/1€BAEMOCTU BMPYCOM
nMMyHodeduUmTa yenoseka 1-ro Tuna (BMY-1) 1 bepemeHHOCTb
noCpeaCTBOM TEOPETUYECKOrO MCKOUYEHNA MCMONb30BaAHNA
FOPMOHaJIbHbIX KOHTPALEMTNBOB B MCCIEAYEMOW FPYNNe HaCeNeHNA.
MeTopbl [1pocnekTnBHOE rPYNNoBOe UCCNefOBaHNE BKIIOYaNo
3704 BNY-oTpuLaTenbHbIX XEHLWMH, Y4aCTBYIOWMX B ABYX
OUOMEeAVNLIMHCKNX UCCNeoBaHNAX, B KOTOPbIX MCMbITbIBANWCH [1Ba
BarnHasbHbIx 6akTepuumaHbiX cpeactea (PRO 2000 v Carraguard®)
ana npepotepauleHns BUY-1 8 lypbane, IOxHaa Adpuka, B
TeyeHne 2004-2009 rr. [pon3BOANACA pacyeT perpeccnoHHbIX
mopener NponopLIMOHabHbIX PUCKOB KoKca BMeCTe C YaCTUUYHBIMM
nonynauMoHHbIMKM fo6aBoyHbiMKU puckamu (MAP) v ux 95%
noBepuTenbHbIMM MHTepBanamu (V1) Ans oLeHKM OTHOCUTENBHOrO
BANAHMA UCNONB30BAHNA TOPMOHaIbHbIX KOHTPaUenTUBOB Ha
nokasatenu cepokoHeepcun BMY-1 1 Ha yposHM BepemeHHOCTY,
NCXOLA V3 YNCIIEHHOCTN HaceneHus.

Pe3synbtatbl KeHUWMHbI, MONb30BABWMNECA TOPMOHANbHbBIMM
KOHTpauenTMBamn Npu 3adnciieHnn B UcciefoBaHme, nmenm
6ornee BbICOKMI PUCK cepokoHBepcum BY-1 (CkoppeKTVpoBaHHOe
cooTHoweHre puckos: 1,24; 95% [I1: 0,97-1,58) no cpaBHeHWIO C
MKEHLLMHAMM, NONb30BABLUVMMMNCA APYTVMM BULAMMN KOHTPALIENTUBOB
npwv 3a4nCieHnn 8 UCCnefoBanHmne. Ha ypoBHe YMCNEHHOCTH
nonynALMmM, NCNONb30BaHWE FOPMOHANbHbBIX KOHTPALENTBOB
(MUAN MAW UHBEKUMOHHbIE NNEKApPCTBEHHble CpeacTBa) Ha
MNCXO[HOM YPOBHE 1 BO BPEMA OTC/IeXMBaHWA UCCefoBaHMA
COCTaBNANo npumepHo 20% (95% [N: 16-22) cepokoHBepCuit
B/Y-1. Tem He meHee, yacTnunbid TP coctasnan 12% (95% AW:
9,0-15,7). B 10 »e Bpems, MOrno ObiTb NpenoTspalleHo 72% (95%
[N 66—77) 6epemMeHHOCTEN, eCnn Obl BCE »KeHLLMHbI MOMb30BaNNCh
rOPMOHabHBIMI KOHTPaLEeNTBaMM.

BbiBop ’KeHWMHbI, NoNb3ylWmMeca ropMOHalbHbIMM
KOHTpaLEenTMBaMK, HyK[alTCA BO BCECTOPOHHEN KOHCYbTalmnm
No OAHOBPEMEHHOMY NpefoTBPaLLeHNIo MHGeKUmm BAY-1.

Resumen

Elimpacto en el nivel de poblacion de la anticoncepcion hormonal en la incidencia de la infeccion por el VIH y en el embarazo

de mujeres de Durban, Sudafrica

Objetivo Calcular el posible impacto del uso de anticonceptivos
hormonales sobre las tasas de infeccion por el virus de la
inmunodeficiencia humana del tipo 1 (VIH-1) y sobre el embarazo
bajo el supuesto de eliminar el uso de anticonceptivos hormonales de
la poblacién estudiada.

Métodos Entre los afios 2004 y 2009, un estudio de cohortes
prospectivo incluyé a 3704 mujeres VIH negativas inscritas en dos
ensayos biomédicos que evaluaron dos microbicidas vaginales (PRO
2000y Carraguard’) para la prevencion del VIH-1 en Durban, Sudéfrica.
Se calcularon los modelos de regresion de Cox junto con los riesgos
parciales atribuibles a la poblacion y sus intervalos de confianza (IC)
del 95% para evaluar el impacto relativo del uso de anticonceptivos
hormonales sobre las tasas de seroconversion del VIH-1y las de
embarazo entre la poblacion.

Resultados El riesgo de seroconversion del VIH-1 fue superior en las

mujeres que declararon utilizar anticonceptivos hormonales en el
momento de lainscripcion en el ensayo (indice de riesgos ajustado: 1,24;
IC del 95%: 0,97-1,58) que en las mujeres que declararon utilizar otros
tipos de anticonceptivos. Entre la poblacién, el uso de anticonceptivos
hormonales (pildoras o inyectables) en el punto de partida y durante
el seguimiento del estudio representé aproximadamente el 20% (IC del
95%: 16—22) de las seroconversiones del VIH-1. No obstante, el riesgo
parcial atribuible a la poblacién indicé un impacto relativo del 12% (IC
del 95%: 9.0-15.7). Por otra parte, el 72% (IC del 95%: 66-77) de los
embarazos podria haberse evitado si todas las mujeres hubieran tomado
anticonceptivos hormonales.

Conclusién Las mujeres que usan anticonceptivos hormonales
necesitan un asesoramiento amplio sobre la prevencion de la infeccion
por el VIH.
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