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Abbreviations and acronyms
ACTG

AIDS Clinical Trials Group

AIDS

acquired immunodeficiency syndrome

ART

antiretroviral therapy

ARV

antiretroviral (drugs)

AUC

area under the (plasma concentration)
curve

BV

bacterial vaginosis

CCR5

C-C chemokine receptor type 5

CD4

cluster of differentiation 4

CHAVI

Center for HIV-AIDS Vaccine Immunology

CI

confidence interval

COC

combined oral contraceptive

CYP

MSM

men who have sex with men

NET

norethindrone

NET-EN

norethindrone enanthate

NICHD

National Institute of Child Health and
Human Development

NRTI

nucleoside/nucleotide reverse
transcriptase inhibitors

NNRTI

non-nucleoside reverse transcriptase
inhibitor

NsRTI

nucleoside analogue reverse
transcriptase inhibitor

NtRTI

nucleotide analogue reverse
transcriptase inhibitor

cytochrome P 450 (enzyme)

OCP

oral contraceptive pill

DMPA

depot-medroxyprogesterone acetate

OR

odds ratio

EE

ethinyl estradiol

PBMC

peripheral blood mononuclear cell

FC

female condom

PEPFAR

FHC

Female Health Company

(United States) President’s Emergency
Plan for AIDS Relief

FHI

Family Health International

PI

protease inhibitor

GS

genital shedding

PID

pelvic inflammatory disease

HAART

highly active antiretroviral therapy

PMPA

HC

hormonal contraception

9-[2-(phosphonomethoxy)propyl]
adenine

HC HIV

Hormonal Contraception and Risk of HIV
Acquisition (study)

PrEP

pre-exposure prophylaxis

RCT

randomized controlled trial

HIV

human immunodeficiency virus

RHRU

Reproductive Health and HIV Research Unit

HPTN

HIV Prevention Trials Network

RNA

ribonucleic acid

HPV

human papillomavirus

RR

rate ratio

HR

hazard ratio

RTIs

reproductive tract infections

HSV-2

herpes simplex virus type 2, genital
herpes

SHIV

simian human immunodeficiency virus

SIL

squamous intraepithelial lesion

IDeA

Institutional Development Award

SIV

simian immunodeficiency virus

IDU

intravenous drug user

IUD

intrauterine device

SPARTAC short pulse antiretroviral therapy at HIV
seroconversion

IUS

intrauterine system

STI

sexually transmitted infection

LNG

levonorgestrel

UCSF

University of California at San Francisco

LNG IUD levonorgestrel intrauterine device

UZ

University of Zimbabwe

LNG IUS levonorgestrel intrauterine system

VCT

voluntary counselling and testing

MDR

multi drug resistance

WHO

World Health Organization

MIRA

Methods for Improving Reproductive
Health in Africa

WIHS

Women’s Interagency Health Study
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Report of a technical meeting

Background
The interaction between hormonal contraception
and human immunodeficiency virus (HIV) infection
has been a concern since the early days of the
AIDS epidemic. There are theoretical concerns
that different types of hormonal contraception
might increase susceptibility to HIV infection,
adversely affect the course of HIV disease, increase
viral shedding in the genital tract, or interact
with antiretroviral drugs used in the treatment
of AIDS patients. Some observational studies
have suggested that women using hormonal
contraception – in particular the three-monthly
injectable depot-medroxyprogesterone acetate
(DMPA) – are at higher risk of HIV acquisition
than women using other forms of contraception.
However, other studies, particularly those
conducted among women in the “general
population”, have not found increased HIV risk
associated with the use of DMPA or combined
oral contraceptives. Some data suggest that
women using DMPA at the time of infection may
have a higher viral set point, which appears to be
associated with faster disease progression. The
available data have been from observational studies
conducted among women at high risk of HIV
infection. However, the interpretation of data from
such observational studies is problematic and their
relevance to women at lower risk of HIV infection
is difficult to assess. Finally, there are few data
available on any impact of hormonal contraception
on disease progression in women with HIV infection
who have not yet started antiretroviral therapy
(ART), as well as on the effectiveness and safety of
contraception and ART when taken concurrently.

Technical consultation
Given the urgent public health implications and
continued uncertainty around these questions,
the World Health Organization (WHO) convened
a technical consultation in March 2007 to identify
critical research priorities related to contraception
and HIV, with particular emphasis on hormonal

contraception and HIV. The consultation considered
issues related to HIV acquisition, HIV transmission,
HIV disease progression, contraceptive safety
among HIV-infected women, and interactions
between contraceptives and ART. The consultation
was a follow-up to recommendations made
at a meeting convened by WHO and partners
in Nairobi, in 2005, to review new data on the
relationship between the use of hormonal
contraception and HIV acquisition, and assess their
policy implications, especially in high-incidence
settings. The Nairobi meeting identified the need
for a comprehensive review of research gaps and
priorities.1 The 2007 consultation brought together
some 30 international experts in contraception,
reproductive health, and HIV/AIDS working in
clinical research and practice, epidemiology,
statistics, public health, and advocacy in developing
countries, especially in several of the countries
in Eastern and Southern Africa hardest hit by the
HIV/AIDS epidemic. The consultation had the
following objectives: to review existing evidence;
map out the key unknowns; and identify priority
research questions and approaches.
The three-day consultation on research priorities
began with an overview of HIV, reproductive
health and family planning, as well as the status
of the development and availability of novel and
established barrier methods for contraception
and/or HIV prevention. In each of the four sessions
that followed, an expert presented a detailed review
and update of available and emerging evidence and
identified outstanding questions. In a series of lively
discussions and debates, participants identified
research priorities and outlined opportunities and
approaches to address those priority questions.

World Health Organization Special Programme of Research,
Development and Research Training in Human Reproduction,
Hormonal Contraception and HIV: Science and Policy, Africa
Regional Meeting, Nairobi, 19–21 September 2005. Statement
from 11 October 2005. Available at http://www.who.int/
reproductivehealth/publications/family_planning/rhr_06_4/en/
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This report summarizes the presentations,
discussions, and recommendations that came out
of the consultation. It begins with an update of
research on several new prevention technologies:
microbicides, diaphragms, and condoms. This is
followed by sections on the main topics considered
at the consultation: contraception and the risk of
HIV acquisition; hormonal contraception and HIV-1
infectivity; HIV disease progression and hormonal
contraception; contraceptive side-effects and HIVinfected women; and hormonal contraceptive use in
women treated with antiretroviral drugs. In each of
these sections, the presenter from the consultation
has authored a summary of available research
and highlighted key conclusions. These sections
represent the authors’ summary and conclusions
based on available data, and do not necessarily
reflect a consensus view of all meeting participants.
For each topic the summary section is followed
by a synthesis prepared by WHO of the meeting
participants’ discussions and debates for that topic,
as well as a list of recommendations for additional
work in each area. The final section identifies key
questions and recommendations across all the topics
addressed in the consultation, and highlights those
identified as priorities.
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Update on new prevention
technologies
To provide further context for the meeting and
discussions, the agenda included a brief update on
new HIV-prevention technologies currently being
developed and tested. The presentations covered
three main areas: microbicides, diaphragms, and
condoms.

Microbicides
Timothy Farley of WHO provided a brief overview
of microbicides in development, focusing on
clinical trials. At the time of the meeting, four
products were being tested in clinical effectiveness
trials, primarily in sites in sub-Saharan Africa. Of
these, two products (Carraguard and PRO-2000)
are entry inhibitors, one (Buffergel) enhances
vaginal defences, and one (Tenofovir/PMPA gel)
is a replication inhibitor. Several Phase 3 trials of

cellulose sulfate, an entry inhibitor, were recently
stopped due to safety concerns. The earliest results
from ongoing microbicide effectiveness trials are
expected from the Carraguard trial; data collection
was completed in March 2007, and results should
be available before the end of 2007. Results from
trials currently underway to test the effectiveness of
other microbicide candidate products – PRO-2000,
Buffergel, and Tenofovir/PMPA gel – are anticipated
in 2009. Another class of candidate microbicides
in the pipeline targets HIV through inhibiting
fusion/entry or replication. Several long-acting
formulations are being explored for these product
leads, including vaginal rings.
Along with these microbicide trials, trial results
for a range of other possible HIV prevention
strategies are anticipated over the next five years, as
summarized in the following table:

Table 1. Anticipated results for new HIV-prevention strategies, 2007–2012
2007

Diaphragm

Male circumcision – infectiousness

2008

Community VCT and HIV support

HSV-2 treatment and susceptibility
to HIV infection

2009

HSV-2 treatment and infectiousness

Oral PrEP – IDU

2010

Vaccine (Prime Boost)

Oral PrEP: MSM; Heterosexual
men and women

2012

Vaccine (Adenovirus)

Index Partner Treatment

Microbicide (Carraguard)

Microbicides (Buffergel,
PRO-2000, Tenofovir gel)

VCT, voluntary counselling and testing; HIV, human immunodeficiency virus; HSV-2, herpes simplex virus type 2, or genital
herpes; IDU, intravenous drug user; PrEP, Pre-exposure prophylaxis; MSM, men who have sex with men.

Diaphragms (MIRA Trial)
Megan Dunbar from the University of California at
San Francisco (UCSF) presented an update on the
MIRA (Methods for Improving Reproductive Health
in Africa) trial. MIRA is a randomized, controlled
trial designed to measure the effectiveness of the
diaphragm (Ortho AllFlex latex diaphragm) and
Replens gel (a water-based lubricant), in preventing

heterosexual acquisition of HIV and sexually
transmitted infections (STIs) among women.
The trial was conducted in Zimbabwe (UZ-UCSF
Research Programme in Harare) and South Africa
(Medical Research Council in Durban; Perinatal
Research Unit in Soweto).
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The primary objective of the study was to examine
the use of the diaphragm plus gel in reducing the
incidence of HIV; the secondary objective was to
examine their use in reducing the incidence of
STIs, including Chlamydia trachomatis, gonorrhea,
trichomoniasis, and genital herpes (HSV-2 –
herpes simplex virus type 2). In addition, several
sub-studies were incorporated into the main
study to investigate related issues, such as: (1)
whether diaphragm use decreases the incidence
of HPV (human papillomavirus) and BV (bacterial
vaginosis); (2) how to increase the public profile
of cervical barrier methods in general; (3) the
social context of diaphragm and gel use; (4) the
effect of diaphragm use on the incidence of pelvic
inflammatory disease (PID); and (5) how to increase
male involvement in clinical trials.
The trial was powered to detect the effectiveness of
a 33% reduction in HIV transmission among women
using the combined diaphragm and gel. It began
enrolment in September 2002, and study followup was completed in December 2006. Ultimately,
5045 HIV-negative women were randomized into
one of two arms: male condoms or male condoms
plus the diaphragm and gel. Women were followed
quarterly for one to two years. All trial participants
received safer-sex counselling, free male condoms,
and diagnosis and treatment of STIs. Data analysis
is ongoing, with release of results expected in
mid-2007.1

Condoms
Jennifer Smit from the Reproductive Health and
HIV Research Unit (RHRU) of the University of the

1
Results from the MIRA trial were released on 12 July 2007.
The trial found no statistical difference in the rate of new
HIV infections in the two study arms: those who received a
diaphragm plus lubricant along with male condoms, and
those who only received male condoms. In the context of
a comprehensive HIV prevention package offered to all
participants, the trial found no additional protective benefit
against HIV infection from adding the diaphragm plus lubricant
in the intervention arm. The trial results were reported in
Padian, N et al. Diaphragm and lubricant gel for prevention
of HIV acquisition in southern African women: a randomised
controlled trial. Lancet, 2007, 370:251–261.

2

Witwatersrand in South Africa gave a brief overview
of the development of new condom designs,
focusing mainly on the female condom.
The female condom (FC) has received widespread
attention both for its physical prevention
capabilities and for its potential to increase
women’s options for protection against sexually
transmitted infections and unwanted pregnancy.
Cost is one of the major barriers to expanded
distribution of the FC, and several new FC designs
are in various stages of development, with the aim
of increasing affordability and acceptability. The
currently available Reality FC, made by the Female
Health Company (FHC), is made of polyurethane
and is too costly for wide distribution in many
resource-poor settings. New FC designs discussed
included:
 FC2: also made by the FHC, it is similar in
design to the Reality FC but uses less expensive
material (synthetic latex) and manufacturing
processes, so it could be considerably less costly.
 PATH Woman’s Condom: inserts like a tampon
with a dissolving capsule that is intended to
make the appearance more attractive and
insertion easier.
 Reddy FC: contains a sponge to secure it rather
than the inner ring used in the Reality FC.
A study assessing preference for these three female
condoms is currently being conducted by the RHRU
in South Africa.
Another advance in the FC field has been the
development of standardized definitions of failure
modes for FCs.2 These standardized definitions
were developed to address problems of variability
in reporting and difficulties in making comparisons

2
Beksinska M et al. Standardized definitions of failure modes for
female condoms. Contraception, 2007, 75(4):251–255.
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across studies. Ongoing challenges in the FC field
include the high cost of FCs compared with male
condoms; concern that people would substitute
male condom use with FC use; and weak advocacy
and investment in the FC field compared with
microbicides and vaccines.
New forms of male condoms were only briefly
discussed as the availability in resource-poor
settings is limited, due to cost. One new male
condom – PRONTO – was shown; it has an
innovative applicator design and can be applied in
just a few seconds. However, like other new male
condoms discussed, it is likely to be too expensive
for use in public sector programmes.

Group discussion and priority
issues
Meeting participants noted ongoing research on
microbicides with interest. A number of key players
in the microbicide field have committed to ongoing
research and further analysis of the data from the
cellulose sulfate trials in hopes that this will shed
further light on what happened in those trials, in
order to inform ongoing refinement of preclinical
screening and clinical testing. Several candidate
microbicides that are based on antiretrovirals
are moving forward. While there are a number
of outstanding questions around whether these
would contribute to resistance, they target HIV
more specifically. Operational and pre-introduction
studies should be planned so that any effective
product that is identified can be made available as
rapidly as possible.
While diaphragms are currently used very little
in sub-Saharan Africa, acceptability studies
demonstrate that with proper support and training,
people can successfully use them. Experience
from the MIRA trial seems to support this; overall
it was very easy to recruit women into the trial and
they found the diaphragm and gel easy to use.
This suggests that low use of the diaphragm may
be driven more by provider bias or cost than user

preference. One surprising finding is the extent to
which male partners seem to like the Replens gel;
older women also seem to like the gel. This may
also have positive implications for gel-formulated
microbicides. If the trial had shown a protective
effect, there were plans to provide all women in the
control group with a diaphragm, and to conduct a
follow-up study of one-size-fits-all diaphragms to
facilitate provision and access. Despite these efforts,
there was some concern about the production
capacity and pricing of both diaphragms and
Replens if the trial is successful. Other diaphragms,
including the SILCS and the Duet (which
contains Buffergel), are also being tested; they
could potentially have advantages in terms of
acceptability and cost.
Meeting participants had the opportunity to see
several new condoms, including one with a snapopen package and “applicator”.
Several questions emerged about the female
condom, including effectiveness against STIs and
HIV, and whether it is available and affordable.
While WHO does not currently recommend reuse,
guidelines for reuse in resource-limited settings are
currently being developed.

Priority issues
The group noted ongoing work to identify new
tools for contraception and HIV prevention
with interest. Although the data on STI and HIV
prevention for most barrier methods are limited,
they were considered sufficient to warrant
continued promotion of these methods for this
purpose. Additional clinical research is not a
priority; research on condoms and female condoms
should focus on acceptability and operational
issues. Pending the results of the MIRA trial,
there may be a need for further operational and
acceptability research on the diaphragm. Similarly,
pre-introduction studies will be needed for
microbicides that are shown to be efficacious.
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Contraception and the risk
of HIV acquisition1
Charles Morrison, Family Health International
Hormonal methods of contraception – primarily
combined oral contraceptives (COCs) and
injectable, progestin-only contraception – are
among the most widely used forms of reversible
contraception worldwide. Over 100 million women
use these methods (1) and use is particularly high
in many areas, such as sub-Saharan Africa, where
HIV and other sexually transmitted infections are
highly prevalent. Use of injectable, progestinonly contraceptives including the three-monthly
injectable DMPA and the two-monthly injectable
norethindrone enanthate (NET-EN) appears
to be increasing rapidly in such areas. Thus,
understanding whether women’s use of hormonal
contraception (HC) increases their risk of HIV
acquisition is critically important.
Previous research conducted among macaques
suggests that the use of progestin-only
contraception, in particular DMPA, increases the risk
of simian immunodeficiency virus (SIV) acquisition
(2–4). In addition, levels of post-infection viraemia
are higher in DMPA-treated macaques than
in DMPA-naive macaques (2,4,5). Conversely,
macaques treated with estrogen appear to be
protected against vaginal SIV transmission (3,6). This
suggests that the hypoestrogenic effect associated
with DMPA use may be responsible for the increase
in SIV acquisition (3,6).
However, evidence that hormonal contraceptive
use alters a woman’s risk of HIV acquisition is far less
clear. In brief, of eight previous prospective studies
examining injectable progestin use (primarily

For additional background, see also Baeten JM et al. Hormonal
contraceptive use, herpes simplex virus infection, and risk of
HIV-1 acquisition among Kenyan women. AIDS, 2007, 21:1771–
1777. This paper was published between the time of the meeting
and the completion of this report.

1
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DMPA) and HIV acquisition among women, only
two have found a statistically significant increased
risk of HIV (two others have found raised relative
risks that were not statistically significant) (7). Of the
11 previous prospective studies examining COC use
and HIV acquisition, two have found a statistically
significant increased risk. Reviews of research on
the possible association between COC use and HIV
acquisition have reached opposite conclusions (8,9).
Results of the recently published Hormonal
Contraception and Risk of HIV Acquisition (HC–HIV)
study – the largest and most rigorous study of this
issue among women from a general population
group – found no overall increased risk of HIV
acquisition among COC and DMPA users in Uganda
and Zimbabwe (7). The adjusted hazard ratios (HR)
and 95% confidence intervals (CI) for the effect
of COC and DMPA use on HIV acquisition were
HR=0.99 (95% CI 0.69–1.42) and HR=1.25 (95% CI
0.89–1.78), respectively.
Two secondary objectives of the HC–HIV study were
to compare directly the effect of DMPA versus COC
use on HIV acquisition and to evaluate whether
other reproductive tract infections (RTIs) modified
the HC–HIV relationship. With regard to the first
of these objectives, the study found that DMPA
was associated with a modest, but not statistically
significant, increased risk of HIV acquisition when
compared with COC use (HR=1.26, 95% CI 0.92–
1.74). With regard to the second objective, the study
found that neither vaginal (trichomoniasis, bacterial
vaginosis, candidiasis) nor cervical (Chlamydia
trachomatis, gonorrhoea) infections modified
the HC–HIV acquisition relationship. However,
while women who were HSV-2 positive at study
enrolment had no increased HIV risk associated
with HC use, among HSV-2 negative women,
both COC (HR=2.85, 95% CI 1.39–5.82) and DMPA
(HR=3.97, 95% CI 1.98–8.00) use were associated
with a significantly increased risk of HIV acquisition.
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A comparison of the results of the HC–HIV study
with those from previous studies of this issue yields
some interesting observations. First, most studies
suggesting an increased risk of HIV acquisition
associated with HC use come from high-risk cohorts
(e.g. sex workers, STI clients). In contrast, most of
the studies conducted among general population
cohorts (such as family-planning clients) suggest no
increased HIV risk among HC users. This contrast is
particularly clear for studies of DMPA use. Second,
the modest increase in HIV-acquisition risk when
directly comparing DMPA with COC use (of the
order of 1.1–1.5 times) – although not always
statistically significant – appears to be consistent
across subgroups and studies. For example in the
HC–HIV study this relationship held up overall
as well as for HSV-2 negative and HSV-2 positive
women, for Ugandan and Zimbabwean women,
and for younger (18–24 years) and older women.
This relationship also was found in the Mombasa
Sex Worker Study (HR=1.18, 95% CI 0.76–1.81)
(Baeten, personal communication) and is supported
by the results of monkey studies.

CI 1.00–2.55; HR=2.36, 95% CI 1.50–3.69, for COC
and DMPA users, respectively). However, for older
women (> 25 years), COC (HR=0.50, 95% CI 0.29–
0.88) and DMPA (HR=0.47, 95% CI 0.17–0.83) users
had a reduced risk of HIV acquisition compared
with women not using hormonal contraception.
A similar interaction effect was found in a study
of injectable contraception and HIV acquisition
conducted in South Africa (10). While there was no
overall difference in HIV-acquisition risk between
injectable users and women not using hormonal
contraception in this study (unadjusted rate ratio
(RR)=1.1, 95% CI 0.5–2.8), the HC–HIV relationship
differed by age. For women aged 15–19 years,
20–24 years, 25–29 years, and 30–34 years the
unadjusted rate ratio was 3.0 (95% CI 0.3–36), 1.9
(95% CI 0.4–11.9), 0.7 (95% CI 0.1–1.9), and 0 (95%
CI 0.0–1.4), respectively (10). However, no difference
in the HC–HIV acquisition relationship was noted
between younger (18–24 years) and older women
in the Mombasa Sex Worker Study (Baeten, personal
communication).

IUD use and HIV acquisition
The effect modification of the HC–HIV relationship
by HSV-2 status seen in the HC–HIV study was not
found in the Mombasa Sex Worker Study (P-value
for an HSV-2 interaction was 0.20). Thus, there
was no statistically significant difference between
the adjusted effect estimates for COC (HR=1.51,
95% CI 1.03–2.21) and DMPA (HR=1.68, 95%
CI 1.23–2.29) use on HIV-acquisition risk among
HSV-2 positive women and COC (HR=0.77, 95% CI
0.05–11.40) and DMPA (HR=32.50, 95% CI 1.19–885)
use among HSV-2 negative women (12). However,
the comparison is somewhat limited because of
the small amount of person-time (about 10%)
contributed by HSV-2 negative women.

There is no evidence of an increased risk of HIV
acquisition among users of the copper IUD
(intrauterine device). Only three prospective and
seven cross-sectional studies have examined this
relationship. None of the prospective studies found
a statistically significant relationship between IUD
use and HIV acquisition, while five of the seven
cross-sectional studies found no evidence of
an association (one cross-sectional study found
an increased HIV risk and another a borderline
decreased HIV risk among IUD users). A review of
the literature in this area also concluded that there
is no evidence of an increased HIV risk among
copper IUD users (11).

The HC–HIV study also found an important
modification of the HC–HIV relationship by age
(P=0.0001). Among young women (18–24 years),
COC and DMPA users had an increased risk of
HIV acquisition compared with women not
using hormonal contraception (HR=1.59, 95%

However, the quality of the data assessing the IUD
and HIV relationship is poor. There have been few
prospective studies and most studies have had few
IUD users. In the cross-sectional studies the timing
of IUD use and acquisition of the HIV infection is
unclear, while in other studies, competing HIV risk
5
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factors were not adequately controlled for in the
analysis. Some of the studies compared HIV risk
among IUD users to HIV risk for hormonal users,
leading to results that are difficult to interpret.
Finally, these studies are particularly prone to
confounding bias as, consistent with clinical
guidelines, the IUD users were screened to be at
low risk of sexually transmitted infections while
women in the comparison groups were presumably
not screened in the same manner.

Summary
In summary, in women from general population
groups it appears that there is no overall increased
risk of HIV acquisition among COC and DMPA
users compared with women not using hormonal
contraception. However, among some high-risk
populations (e.g. sex workers) there may be an
increased HIV risk associated with hormonal
contraceptive use, particularly for women using
DMPA. Moreover, in both low- and high-risk groups
there is some evidence of a modest increase in HIV
risk associated with DMPA use compared with COC
use. While this difference may not attain statistical
significance in most studies, it is also supported
by animal data. Finally, there may be important
effect modification of the HC–HIV relationship in
particular subgroups of women such that some
groups of women using HC could be at increased
risk of HIV acquisition. Groups that need further
study include HSV-2 negative women, young
women (<25 years of age), and, perhaps, women
with HIV subtypes A and D (i.e. non-subtype C)
infections. Finally, there are few data available
on the HIV risks associated with the use of other
types of hormonal contraception, including the
progestin-only injectable NET-EN and implants such
as Implanon and Jadelle.
Current evidence suggests that the use of the
copper IUD does not increase the risk of HIV
acquisition. However, this evidence is limited and
weak.

6

Group discussion and priority
issues
In the discussion of hormonal contraception and
HIV acquisition, the group considered a range
of issues: how to interpret data that are already
available; opportunities for further analysis of
existing data; whether additional studies are
needed; and the implications for policy and service
delivery.
The review and discussion in this area underscored
the challenges of interpreting data from
observational studies. The HC–HIV study conducted
by Morrison et al. (2001) in Uganda and Zimbabwe
was highlighted as a large, well-designed and
conducted study – one participant noted that it
may be “the best” observational study that could
be done. However, it still presents difficulties in
interpretation, particularly with regard to overall
risk of HIV acquisition according to contraceptive
method used. A number of these limitations were
discussed. For example, one participant questioned
whether the control group might be more likely to
use condoms, and whether being HIV negative at
enrolment and during the study might be a marker
for consistent condom use. A great deal of effort
was invested in measuring condom use, and the
analysis also suggested that the trial participants
in the hormonal group were not at greater risk of
HIV. Another limitation is that the study relies on
self-report of sexual risk factors, and such reporting
is always a source of uncertainty.
Acknowledging the strengths of the study, and
these inherent limitations, the group overall did not
consider new observational studies on hormonal
contraception and HIV acquisition to be a priority
as they may not necessarily provide more clarity.
Participants instead suggested maximizing the
use of data already being collected in existing
cohort studies, especially randomized trials of
HIV prevention (such as microbicides, vaccines,
and partner cohorts). These data sets are large,
but may be limited by the extent to which actual
contraceptive use is being recorded. Therefore there
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may be a need and an opportunity to advocate
for more rigorous data collection on actual
contraceptive use in HIV prevention trials.

Subgroup analyses
Data from the HC–HIV study suggest that there
may be particular concerns around two sub-groups
that warrant further examination: (1) younger
women may be at elevated risk; (2) there may be
an interaction with HSV-2 infection status. The
issue of modification of the HC–HIV relationship
according to age was not explored in the initial
analysis because it was not an a priori hypothesis
of the study. As one participant noted, what “jumps
out” of the data is the issue of age. Of particular
concern is that hormonal contraception use in
younger women (<25 years) – the same population
that is driving the HIV epidemic – may increase the
risk of HIV infection. If this is a true effect, it will be
important to understand whether it is a marker of
exposure to HIV, and whether there is a biological
basis. During the discussion, meeting participants
suggested several possible biological factors:
vaginal pH, vaginal flora, and cervical ectopy.
Morrison noted that it may be possible to explore
the role of cervical ectopy in a subgroup analysis
of young women. There was strong consensus that
examining age through further analysis of data
from the Morrison et al. study, and possibly in the
context of other data sets, is a priority.
Prevalent HSV-2 infection at enrolment significantly
modified the effect of hormonal contraception on
HIV acquisition during follow-up. Among HSV-2
sero-negative participants, both DMPA and COC
use were associated with increased risk of HIV
acquisition.2 It is possible that HSV-2 infection may
overshadow the impact of hormonal contraception
on the risk of HIV acquisition. There are several

The modifying effect of HSV-2 infection on the relationship
between hormonal contraception and HIV remained the
same when a time-varying HSV-2 variable was used instead of
prevalent HSV-2 infection at enrolment.

2

possible biologic or physiologic explanations for
this: disruption of the genital epithelium is greater
for HSV-2 than for HC; increased chemokine
expression and associated recruitment of target
cells are greater for HSV-2 than for HC (COCs); or
HSV-2 status may be a marker for other variables
that may modify the HC–HIV relationship, such as
age. Data from the HC–HIV study will continue to
be analysed to examine this issue and determine
whether further study is warranted. However, it is
not clear what implications these findings would
have for public health policy or practice given that
it is unlikely that women would be tested for HSV
status prior to choosing a contraceptive method.
Finally, country-specific results showed a marginally
higher HC–HIV risk in Uganda than in Zimbabwe.
This could be a chance finding, or the result of
measurement of and adjustment for potential
confounders differing between the two countries.
However, it could also suggest that the effect of
HC may possibly differ by HIV subtype (subtypes
A and D in Uganda and subtype C in Zimbabwe).
Several participants thought that this should be
followed up further, while others thought that the
evidence was not strong enough for this issue to be
a priority.

Different contraceptives
A number of participants felt that available
epidemiological and animal data suggest that
DMPA users may be at higher risk of HIV than
users of COCs, and that there is an important
need to look at the impact of different hormonal
contraceptives, including COCs and progestin-only
methods (implants, DMPA and NET-EN). Several
participants thought that it might also be useful to
look at more finely delineated categories of COCs to
see if it is possible to identify one that is least risky,
which could be recommended to women in highincidence settings. However, others maintained
that this is unlikely to be worthwhile, as there is not
enough difference among COCs.

7
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Trial design
Some participants maintained that a randomized
controlled trial (RCT) of hormonal contraception
– especially DMPA – and HIV acquisition among
young women is still needed given the critical
importance of the question and ongoing
uncertainties. While some others agreed that this
would be the ideal approach to generate additional
information, there was no consensus on key design
and implementation issues: whether such a trial
would be feasible; which specific contraceptive
method(s) would be included; and whether the
long time frame and considerable cost involved
could be justified given competing demands for
funding and study sites. One of the main concerns
about feasibility is whether women would agree
to be randomized among potentially diverse
contraceptive methods, and, if they were, whether
they would continue to use that method long
enough to be able to measure HIV acquisition.
Some participants suggested that this might be
a particular concern in a study enrolling young
women: they may be especially prone to switching
methods, or to stopping contraceptive use if they
wanted to become pregnant. Such discontinuation
or switching would undermine the benefits of
randomization.
Given the greater suggestion of biological
plausibility for an association between DMPA
and HIV acquisition than for other hormonal
methods, in conjunction with DMPA’s widespread
use, it would clearly be the priority for an RCT.
Participants debated what would be the most
appropriate method to use in the comparison
group in an RCT, and suggestions included COCs,
IUDs, Implanon or Jadelle. Several participants
expressed concern that studying methods that
are not widely used or available would do little to
provide a real operational alternative; on the other
hand, such studies could inform and help build
the case for extending access to a wider range
of contraceptives, including some of the newer
methods. This concern with balancing scientific
and operational approaches was echoed in the
8

discussion of HIV disease progression and hormonal
contraception (see section beginning on page 15).

Implications for policy and informed
choice
A number of participants, especially those in clinical
practice, expressed concern about identifying a
problem without providing a clear and workable
alternative. For example, if further analysis does
suggest that there is greater risk associated with
hormonal contraceptive use – especially injectables
– in young women, that could have enormous
implications for contraceptive availability and
choice in settings such as South Africa, where
young women are at high risk of HIV infection
and where injectables account for the majority of
contraceptive use among women below the age
of 25.
Some suggested that the IUD could be a viable
alternative to hormonal contraceptives, but others
were doubtful. Overall, the IUD is not a widely
used contraceptive method in sub-Saharan Africa.
Capacity for IUD insertion and removal is limited
in many settings, there are clear and generally
entrenched biases among providers and clients,
and the fact that it is presented as a long-term
method may not suit many women who use
injectables or pills based on their perception that
they can choose to stop using these methods
and return to fertility quickly. Several clinicians
present reported anecdotally that IUDs are quite
popular with both providers and clients in their
settings, but acknowledged that these are generally
clinical research settings and that lack of training
and access to services limits the availability of
IUDs. This generated some interest in gathering
existing information or, if necessary, launching
new studies to understand what factors contribute
to IUDs being so underutilized. At the same time,
current medical eligibility criteria indicate that high
individual risk of sexually transmitted infection is
a relative contraindication for IUD use, based on
concern about pelvic inflammatory disease among
women with gonorrhoea and/or C. trachomatis at
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the time of insertion. Without further data these
criteria are not likely to change, which could limit
the availability of IUDs for many women at risk of
HIV acquisition.
Finally, participants considered the complex
question of whether elevated risk, or what
magnitude of risk, would warrant not
recommending using a reliable, reversible
contraceptive method in contexts where few
are available. Several participants stressed that
existing and emerging information on the risk
of HIV acquisition associated with different
contraceptives – whether that information is
reassuring or concerning – needs to be made
available to providers and clients in the interest of
meaningful, informed choice. They argued that it is
important to present any differential risk to a client
so that she can assess whether, for example, the
convenience and confidentiality benefits of DMPA
might outweigh any elevated HIV risk over COCs.
Hormonal contraceptive use is not going to be the
main determinant of whether a woman acquires
HIV; many other factors will have a much stronger
influence. However, if those factors cannot be
changed, a woman could potentially alter her risk
based on what contraceptive she uses.

limitations, as those already available. Some
participants felt that an RCT of contraception
and HIV acquisition is still needed to address the
outstanding questions in this area, but there was
no consensus on key design questions and whether
this would be the best use of resources.
The meeting generated a number of
recommendations for further work in this area.
Given the urgency of the questions and the
complexity of conducting an RCT, the group
strongly endorsed using existing data sets and
cohort studies to the fullest extent possible. Several
opportunities were identified to examine these
key questions, with the following as near-term
priorities:
 Further analysis of data from existing studies
to examine the role of hormonal contraception
on HIV acquisition among young women and
women not infected with HSV-2; of these, the
analysis in young women is a higher public
health priority.
 Work with existing cohort studies, including
RCTs of HIV-prevention technologies (such as
microbicide, vaccine and partner cohorts) to
examine contraceptive use and HIV acquisition.

Priority issues
Overall, participants felt that while the evidence on
hormonal contraceptive use and HIV acquisition
is not strong or consistent enough to prompt
policy change at this time, it does warrant
continued research and follow-up. This research
will inform any modifications to public health
recommendations. While there is relatively scant
evidence regarding the IUD, there is little biological
reason to be concerned at this time; given the
benefits of the method there is no reason at present
not to continue to recommend it.
There was general agreement that conducting
additional observational studies is not a priority,
as they are likely to produce results with the
same difficulties, in terms of interpretation and

Findings from these analyses may also point to
additional studies to examine specific parameters
or methods.
It is also important to explore whether it is possible
to look at surrogate markers of vulnerability
based on mucosal immunity. There may be
opportunities to conduct translational studies of
hormonal contraception to look at biomarkers
for susceptibility to acquisition. While there are as
yet no conclusive biomarkers, the field is moving
forward and some measures such as CCR5 (C-C
chemokine receptor type 5) and macrophages
are becoming more accepted as suggestive of
susceptibility to HIV infection.
9
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The discussion also underscored the importance of
carefully considering the operational implications
of research findings, especially identifying and
providing viable alternatives. Potential operational
studies include approaches to incorporating
information on differential risk for providers and
clients, and understanding the limitations and
potential of IUDs in high HIV-incidence settings.
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Hormonal contraception
and HIV-1 infectivity1
Ludo Lavreys, Tibotec BVBA
Jared Baeten, University of Washington
Ludo Lavreys summarized evidence regarding
whether hormonal contraception use influences
HIV-1 infectivity. Studies directly measuring
the effect of hormonal contraception on HIV-1
infectivity (i.e. in which HIV-1 transmission is
directly measured) have been difficult to conduct.
Instead, most studies of the effect of hormonal
contraception on HIV-1 infectivity have relied on
genital shedding of HIV-1 as a proxy measure of
infectiousness (1,2). Such studies have suggested
direct and indirect mechanisms by which hormonal
contraception might increase HIV-1 infectivity.
The question of whether the use of hormonal
contraception by HIV-1-infected women increases
HIV-1 infectiousness is an important public health
issue. However, only a limited number of studies
have addressed this question and the results have
been inconsistent. There is evidence showing that
there is not increased replication in the genital
compartment but that there may be increased
recruitment of HIV-1 infected cells from the
systemic compartment.

genital secretions during the luteal phase, when
progesterone predominates (3,4). This provides
biologic plausibility for the hypothesis that
hormonal contraception might increase HIV-1
infectiousness.
Two cross-sectional studies from Mombasa, Kenya,
found strong associations between hormonal
contraceptive use and genital shedding of HIV-1
DNA (i.e. cell-associated virus) (5,6). However, in
another cross-sectional study from the United
States of America, no association between
contraceptive use and shedding of HIV-1 RNA was
seen (7). The only prospective study, conducted
among women attending a family planning clinic
in Mombasa, found a modest but statistically
significant increase in detection of cervical
HIV-1 DNA two months after initiating hormonal
contraception. No change in HIV-1 RNA genital
shedding was seen (8).
Two studies from Africa (Uganda/Zimbabwe
and Kenya) examined the relationship between
hormonal contraceptive use and HIV-1 RNA
shedding during primary HIV-1 infection. Both
found that genital HIV-1 levels were high, as would
be expected, but neither found an association
between hormonal contraceptive use and increased
shedding (9,10), Lavreys, L. unpublished results.

Direct effects
The physiologic changes from hormonal
contraceptive use that have been suggested as
potentially increasing HIV-1 susceptibility among
HIV-1-uninfected women could also result in
increased infectiousness to sexual partners of
HIV-1-infected women. Studies of HIV-1 shedding
during the menstrual cycle have demonstrated
that HIV-1 RNA reaches its highest levels in

For additional background, see also Baeten JM, Lavreys L,
Overbaugh J. The influence of hormonal contraceptive use on
HIV-1 transmission and disease progression. Clinical Infectious
Diseases, 2007, 45:360–369. This paper was published between
the time of the meeting and the completion of this report.
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Indirect effects
Observational studies, many from the 1980s and
early 1990s, found that hormonal contraception
increases a woman’s risk for acquiring some sexually
transmitted diseases, particularly infection with
Chlamydia trachomatis (11,12). It is well established
that genital tract infections cause increased
genital HIV-1 shedding, and thus it has been
hypothesized that hormonal contraceptive use may
increase HIV-1 infectivity indirectly by increasing
sexually transmitted disease susceptibility.
Recent studies from Kenya and the United States
reported increased risk of cervical inflammation
among women using progesterone-based
11
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contraception (13) and an increased risk of
C. trachomatis and non-specific cervicitis (14).
Particular attention has been focused on the
relationship between hormonal contraception and
herpes simplex virus type 2 (HSV-2) reactivation,
given the strong relationship between HSV-2
and HIV-1 acquisition and transmission seen in
observational studies (15). Genital shedding of
HIV-1 is increased when HSV-2 reactivates (16). Data
examining the relationship between hormonal
contraceptive use and increased HSV-2 reactivation
has been inconsistent (17–19).
Finally, other indirect mechanisms by which
hormonal contraception might increase
HIV-1 infectivity include promoting cervical
ectopy – associated with HIV-1 shedding in one
study (20) – and increasing plasma HIV-1 viral
load (21, 22).

Summary
The question of whether the use of hormonal
contraception by HIV-1 infected women increases
HIV-1 infectiousness is an important public health
issue. However, only a limited number of studies
have addressed this question and the results have
been inconsistent.
Studies of HIV-1 discordant couples may help
quantify this risk, if present, but may not fully
reflect transmission dynamics in populations
where concurrent partnerships facilitate HIV-1
spread. Thus, it is critical that long-term studies of
surrogate markers for infectiousness be conducted,
with measurement at multiple time points after
contraceptive initiation. These studies should
include quantitative analyses of both cell-free
and cell-associated HIV-1, as it is unclear which is
the best marker for infectivity. Finally, studies of
contraceptive use and genital shedding of HIV-1
among women taking ART should be a priority.

12

Group discussion and priority
issues
During the group discussion, meeting participants
considered the data on hormonal contraceptive
use and HIV infectivity, which are limited and
inconsistent. They noted that with millions of
women worldwide infected with HIV and using
hormonal contraception, addressing this issue
is urgent both for individuals and for public
health policy. Key questions in this area include:
whether hormonal contraception changes the
nature or number of potential target cells for HIV-1
transmission; the effect of hormonal contraception
on genital shedding, both in women not receiving
treatment and those on ART, and the role HSV-2
may play in such a relationship; and whether
hormonal contraceptive use increases the risk of
transmission to the infant during breastfeeding.
All of these questions have important practical
implications for women with HIV infection. Several
meeting participants underscored that they
urgently need answers to basic questions such as:
“If I am on hormonal contraceptives (and ART), am
I more likely to: progress faster? face other health
issues? infect my partner(s)? pass the virus through
breast milk?” They noted that in the absence of
evidence-based answers to these questions, people
will “make up their own policies”.
The study and measurement of HIV infectivity are
complicated by uncertainty around which surrogate
markers are most predictive. Meeting participants
discussed a number of issues related to studying
and measuring infectivity. In response to a question
regarding what is known about the relationship
between viral shedding and HIV-1 transmission, the
speaker indicated that while there is no definitive
data linking higher levels of genital shedding with
increased HIV transmission to a sex partner, there
is a biologically plausible and generally accepted
relationship between HIV genital shedding and
transmission risk. Further complicating the situation
is that while there is a moderate to high correlation
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between plasma viral load and genital shedding,
there are women who have undetectable plasma
viral load with detectable genital shedding of HIV.
There is a growing body of work in the area
of mucosal immunology, including possible
biomarkers for HIV infectivity. It is important to
include an expert in mucosal immunology in
furthering this research to help think through the
best approaches to gathering and interpreting data
in this area.

Priority issues
Meeting participants did not consider it a priority,
nor was it thought feasible, to study actual clinical
transmission of HIV, but did strongly endorse
examining biomarkers for infectivity. This would
require long-term studies of surrogate markers
for infectiousness, which should be conducted
primarily through existing data and ongoing
cohorts. Human and financial resources are needed
to ensure that relevant data are being collected
in ongoing and planned trials, and that additional
testing can be conducted on stored samples
from existing studies. There was strong interest
in looking at the PARTNERS study, which has a
cohort of 3400 discordant couples and also has
stored samples. Other possibilities include the HIV
Prevention Trials Network (HPTN) 052 study, also
of discordant couples, and the prospective trial
of pre-exposure prophylaxis (PrEP) to prevent HIV
infection. These studies could potentially build in
data collection to examine genital shedding and
other possible biomarkers for infectivity.
In addition to the ongoing analyses related to
hormonal contraception and genital shedding
of HIV in the Mombasa Sex Worker study and
the Genital Shedding (GS) study in Uganda and
Zimbabwe, it may also be possible to examine
stored samples from other trials, including
the Zambia trial of contraceptive use among

HIV-infected women, and the WHO study
of HIV-infected women in Kenya and Zimbabwe.
Finally, participants agreed that it is important
to include additional expertise in mucosal
immunology to help identify the most predictive
biomarkers, and that WHO should include such an
expert in future consultations. Evidence in this area
should be re-examined and priorities reconsidered
once this additional research has been completed.
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HIV disease progression and
hormonal contraception1
Elizabeth Stringer, Centre for Infectious Disease
Research in Zambia and University of Alabama at
Birmingham
There are almost 18 million women infected with
HIV, representing almost half of all infections
in the world (1). The majority of these women
live in sub-Saharan Africa and may not require
antiretroviral therapy for many years. With over 90%
of the new infections in infants occurring through
perinatal transmission at time of birth or through
breastfeeding, preventing unwanted pregnancy in
HIV-infected women has the potential to reduce
the number of infections as much as single-dose
nevirapine (2). Unmet contraceptive need remains
highest in Africa, where the most commonly used
methods are oral contraceptive pills and DMPA.

Macaque models
Much of the available mechanistic data concerning
HIV disease progression and contraception come
from macaques. The first studies to examine the
effect of progesterone implants on macaques
with simian immunodeficiency virus were done
in 1996. In Marx’s study, female rhesus macaques
were divided into a treatment group (n=18) and a
cohort control group (n=10). The treatment group
was implanted with 200 mg of subcutaneous
progesterone for 90 days prior to infection with
SIVmac. The control group was simply infected with
SIVmac. One of 10 controls developed peripheral
blood mononuclear cells (PBMCs) infected with
SIVmac whereas 14 out of 18 of the progesteronetreated macaques became infected (P<0.001). In the
progesterone-treated group, three of 18 macaques
rapidly progressed to AIDS, compared with none
in the control group. In addition, plasma viral load
For additional background, see also Richardson BA et al.
Hormonal contraception and HIV-1 disease progression among
postpartum Kenyan women AIDS 2007, 21:749–753. This paper
was published between the time of the meeting and the
completion of this report.
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was found to be higher for the first three months of
infection in the 14 progesterone-treated macaques
who acquired SIVmac than for the single control
macaque with SIVmac (3).
Trunova et al. also studied the impact of DMPA on
macaques coinfected with X4-SHIV and R5-SHIV
on viral load, virus complexity, and the genotype
of circulating viruses (4). Nine macaques received
progesterone and varying concentrations of SHIV
(simian human immunodeficiency virus) and
three macaques received only SHIV. PBMCs were
examined from both groups; macaques that had
been implanted with DMPA were more likely to
have acquired multiple viral variants of SHIV. In
addition, macaques that received DMPA had X4
dominance earlier and were also seen to have a
delayed cellular immune response.

Clinical evidence regarding hormonal
contraception and HIV disease
progression
The scientific literature is limited with regard
to contraception and HIV disease progression.
One of the first studies to examine the impact
of contraception on HIV acquisition and disease
progression was an open cohort study of Kenyan
HIV-uninfected sex workers. Over 1500 women were
followed monthly for HIV acquisition, of whom 248
seroconverted to HIV. Of the 248 seroconverters,
161 women had accurate seroconversion dates. In
the women who used hormonal contraception at
the time of HIV acquisition, multivariable analysis
revealed DMPA users to have a higher viral set point
(+0.33 log 10 copies/mL, P=0.03) than women not
using hormonal contraception (5). Further analysis
was performed using data from this same cohort of
women who were using hormonal contraception
at the time of HIV acquisition. Of the total of 156
women, 89 (57%) had acquired multiple HIV viral
variants. Multiple viral variants were more common
in women with hormonal contraceptive use (odds
ratio (OR) 2.7; P=0.003), and women who acquired
multiple viral genotypes had higher viral loads
15
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4–24 months after infection (4.84 versus 4.64 log
10 copies/mL; P=0.04) as well as lower CD4+ counts
(median 416 versus 617 cells/µl, P=0.01) and a faster
decline in their CD4+ counts over time (6).
The Women’s Interagency Health Study (WIHS) is
a long-term cohort of 2059 women in the United
States who were enrolled between 1994 and 1995
and followed every six months with viral loads
as well as CD4+ counts (7). In a subanalysis of
the data, 1721 (84%) had baseline data. Of these,
177 women were using hormonal contraception
(oral contraceptive pills 87/177, DMPA 77/177,
and subcutaneous levonorgestrel 13/177) and
1544 were not using hormonal contraception at
baseline (8). Multivariable analysis showed no
relationship between hormonal contraceptive use
and viral load at baseline (P=0.585).
Between June 2002 and July 2003, 599 HIVinfected women in Lusaka were enrolled at
six weeks postpartum in a randomized trial of
different contraceptive methods: the copper
IUD or hormonal contraception (women chose
between DMPA and combined oral contraceptive
pills). The primary outcomes of this study were (1)
pregnancy, (2) pelvic inflammatory disease, and
(3) acceptability determined by discontinuation
and switching of methods. Scheduled study visits
occurred at the fourth week post-enrolment and
thereafter at six-month intervals. At each study visit
– whether scheduled or unscheduled – participants
received a physical exam (with pelvic exam), and
provided urine and blood specimens for pregnancy
testing and complete blood count, respectively.
CD4+ counts were initially done every 12 months
and when antiretroviral therapy became available in
the public sector, the measurement of CD4+ counts
was switched to every six months.
Participants were followed until the most recently
recruited woman had been followed for 24 months.
In August 2003, antiretroviral therapy became
available in the public sector in Lusaka (9). After
16

this time, women who met clinical (WHO stage) or
immunologic (CD4+ lymphocyte count) criteria for
antiretroviral therapy were referred for HIV care and
treatment. Patients were classified as “lost to follow
up” if study nurses were unable to locate them after
a minimum of two home-visit attempts.
The primary results of this study can be found
in the published manuscript (10). However,
the data on disease progression are presented
here. Disease progression was not an a priori
hypothesis; therefore these results warrant further
investigation.
Death – Thirty women died during follow-up.
Seventeen deaths occurred in 588 person-years
of follow-up time among those randomized to
hormonal contraception; 13 deaths occurred in 645
person-years of follow-up among those randomized
to IUD (P-value for the Wilcoxon test =0.32;
Figure 1). In Cox proportional hazards regression,
the hazard ratio for hormonal contraception was 1.4
(95% CI 0.70–3.0).
CD4+ count decline – Kaplan-Meier analysis
limited to women whose initial CD4+ count was
above 200 cells/µL (n=538) indicated that women
randomized to hormonal contraception were
more likely to experience a CD4+ count decline to
below 200 cells/µL than were women randomized
to IUD (log-rank test P=0.03; Figure 2). In Cox
proportional hazards regression, the hazard ratio
for CD4+ count falling below 200 cells/µL among
women randomized to hormonal contraception
compared with those randomized to IUD was 1.6
(95% CI 1.04–2.3).
Death or CD4+ count decline – The study also
evaluated the composite outcome of either CD4+
count falling below 200 cells/μL or death, by
contraceptive method. In Kaplan–Meier analysis,
women randomized to hormonal contraception
were more likely to experience either death or
CD4+ decline to below 200 cells/µL (log-rank test
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Figure 1. Time to death by randomization arm
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Figure 2. Time to CD4+ count falling to below 200 cslls/µL by randomization arm
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P=0.012; Figure 3). In Cox proportional hazards
regression, the HR for either CD4+ count falling
below 200 or death among women randomized
to hormonal contraception compared with those
randomized to the IUD was 1.6 (95% CI 1.1–2.3).

Conclusions
Ensuring that women who wish to delay or
forego childbearing have access to safe, womancontrolled contraceptives represents an important
approach to the prevention of mother-to-child HIV
transmission. In the Zambia study, HIV-infected
women using hormonal contraception were more
likely to experience clinical disease progression
than were women using the IUD. Although this
provocative finding is by no means definitive (it was
not an a priori hypothesis), if borne out in further
investigation it could have important public health
implications. All women and especially HIV-infected
women need access to safe and effective methods
of contraception. Further investigation into the
effect of hormonal contraception on HIV-1 disease
progression is a matter of particular urgency.

Group discussion and priority issues
The group discussion and debate about
contraceptive use and its effects on HIV disease
progression and response to therapy was the
most extensive of the meeting. Data on hormonal
contraception and HIV disease progression are
limited, but raised concerns. The Zambia study
raises very important questions for HIV-infected
women and for preventing mother-to-child
HIV transmission: what methods are safe for
HIV-infected women to use, including postpartum
and breastfeeding women?
Participants considered whether the existing data
warranted issuing a statement regarding medical
eligibility. Accumulated data, and particularly the
results of the randomized trial in Zambia, suggested
some cause for concern among hormonal methods,
and especially DMPA. However, the level of cause
for concern is still not determined; until further
analysis is conducted it was not considered strong
enough to warrant issuing a statement regarding
medical eligibility.

Figure 3. Time to either CD4 cell count falling to below 200 cells/µL or death by randomization arm
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At the same time, participants noted that this is
the second largest study to show that there is little
safety concern about IUD use among HIV-infected
women, and as such it offered good reassurance
about IUD use in this population. Some participants
felt that this should warrant WHO issuing a stronger
statement about IUDs being a reasonable option for
HIV-infected women. A discussion about the very
limited method mix available in most settings, and
programme and provider bias against IUDs, echoed
many of the issues raised in the session on HC and
HIV acquisition.
Contraceptive use and its effects on disease
progression and response to therapy were
identified as a key priority for research, and the
top priority for a new study. As in the session on
contraception and HIV acquisition, participants
identified several different strategies: further
analysis of existing data sets and samples; ensuring
that ongoing studies and treatment cohorts
collect key data, especially on contraceptive use;
and designing a new study or studies to examine
the effects of different contraceptives on disease
progression and treatment.
There is an urgent need for more information in
this area; studies should include women with a
range of CD4+ counts, who are both on and off
treatment. Practising clinicians and HIV-infected
women at the meeting underscored that studies
need to be designed and conducted first and
foremost to inform policies and guidelines, and
that the data need to be used to make decisions
and recommendations. There is an enormous
need to have some information to work with right
now to answer the question, “What is the best
contraceptive choice for HIV-infected women?”

Examine existing data
Participants identified several existing data sets that
can be brought to bear quickly on these pressing
questions. Longitudinal data on COC and DMPA
use and HIV disease progression (measured by CD4,

viral load, and clinical outcomes) will be available
from the HC–HIV/GS study (Uganda and Zimbabwe)
and the Mombasa cohort study described earlier.
Further analysis of the Zambia data and stored
samples may also provide additional relevant
information. In addition, a collaborative study
on HC and HIV developed by WHO may provide
information on viral load and disease progression
(measured by CD4+ counts) among users of COCs
and DMPA. This study, conducted in Brazil, Thailand,
Kenya, and Zimbabwe, recruited women with
prevalent HIV infection with CD4+ counts greater
than 500. The study measured viral load, CD4+
count, and disease progression, by contraceptive
method. While it could not continue because of
funding constraints, viral loads are being analysed,
and preliminary results should be available in the
second half of 2007. Policy recommendations and
the design of new studies should be considered
again in light of the additional data provided by
these studies.

Ensure contraceptive data are collected in
ongoing studies and treatment cohorts
As access to antiretroviral (ARV) treatment for
women with HIV infection expands, many groups
of women are being followed in preparation
for initiating treatment as well as while under
treatment. Such cohorts include those supported
by the (United States) President’s Emergency Plan
for AIDS Relief (PEPFAR) and other treatment-access
initiatives. Strong advocacy and collaboration
are critical to ensuring that these programmes
systematically collect data on contraceptive use,
and several priority initiatives were identified. The
CHAVI (Center for HIV-AIDS Vaccine Immunology)
and SPARTAC (Short Pulse Anti Retroviral
Therapy at HIV Seroconversion) studies, as well
as microbicide trials, may provide opportunities
for identifying women with acute HIV infection.
The IDeA programme, sponsored by the National
Institute of Child Health and Human Development
(NICHD), works with seven sites around the world
to link electronic medical records programmes
19
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for HIV treatment. It includes a large pool of data
with broad generalizability; it is not collecting
contraceptive information but could do so with a
relatively modest additional investment. Meeting
participants agreed to follow up with these and
other treatment studies and cohorts.

Design and implement a new study
There was strong consensus that a new study
(or studies) is needed to examine contraception,
disease progression, and treatment. This study
(or studies) should include women with a range
of CD4+ counts, as well as both those on and off
treatment; the trial(s) will also need to consider
newer methods of contraception as well as current
commonly available methods (e.g. DMPA). Given
that measuring disease progression will require
years of follow-up, the protocol design process
should move forward urgently. WHO will convene
a working group to finalize the specific design and
scope of such a study, and meeting participants
debated a number of key issues the group will need
to consider: study design, end points, setting, and
which methods to include.
There was some uncertainty and differing views
on whether an RCT or observational study would
be most appropriate and most feasible. The main
concern with an RCT was whether it would be
practicable or useful to randomize women to
different contraceptive methods, especially given
the high levels and differential switching seen in
the Zambia study. This decision would be informed
by existing data and additional analyses of existing
data referred to above. If an RCT is not practicable,
a new observational study would add important
information to existing data by looking at different
methods and by including women with a range of
CD4+ counts who are both on and off treatment.
Examining these multiple dimensions – especially
disease progression – will require a great deal
of data over a long period of time. Initiating a
coordinated series of studies across different sites
20

may be the best approach. Some participants
suggested that a seroconverter study may be
the best approach to following women through
different phases: infection to set point, until ART
is needed, and after the participant is on ART. A
strong argument was made for identifying finite
end points: CD4+ count, time to AIDS, or need for
treatment. Such a study would need to include
a separate group (or separate study) for women
undergoing treatment. While it may be preferable
to measure time to AIDS, it may not be feasible
given the potentially long time frame, the difficulty
of following participants, and the urgent need for
answers. Finally, the group will need to consider
whether it is appropriate to extend research to
other settings beyond Africa. This may facilitate
identifying settings where use of non-hormonal
methods is more common, and also answer
questions about patterns of disease progression
across different populations.

Which methods?
Participants also debated which contraceptive
methods should be included in a study of
contraception and disease progression; many of the
issues mirrored those in the HC and HIV acquisition
discussion. Several participants argued that the
selection should consider whether there is access to
the methods, or reasonable plans in place to make
them available, and some argued that this should
be viewed as an ethical consideration in study
design. Overall, participants felt that it is important
to distinguish among hormonal contraceptives
– between single and combined methods, and
between low-dose and high-dose methods – and
to separate the effects of different hormones.
Some even felt that data indicating that particular
hormones are less concerning for HIV-infected
women could help build a case for developing
other methods that use those hormones. Most
agreed that it would be important to include at
least one method, such as DMPA or COCs, that
is commonly available and widely used. There
was general agreement on the need to include
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one method in common among ongoing and
new studies to anchor the analysis across studies.
Considerations for specific methods included:
DMPA – Based on available data, DMPA gave the
most cause for concern, so some participants
argued that it is the most important method to
study. Others felt that sufficient information could
be gleaned from existing data sets, and that by the
time results from a new study were available, DMPA
may be obsolete due to concerns about HIV and the
availability of the lower-dose, subcutaneous DMPA.
COCs – COCs are important because they are so
widely available. Following an observation that
women in Zambia who are taking nevirapine are
not offered oral contraceptive pills (OCPs) because
of concerns about a decrease in effectiveness of the
OCPs, a number of participants suggested that it
is very important to do a study with OCPs. Existing
guidelines have many inconsistencies, and concern
among providers is influencing clinical practice. It
may be possible to address this question through a
pharmacokinetic study rather than a clinical study.
Copper IUD – The discussion of whether to include
the copper IUD reflected many of the issues raised
earlier. Some felt that there is already little cause
for concern about the copper IUD, given the lack
of biological plausibility and the results of the
Zambia study, and that therefore it would not be
a priority. Others felt that additional information
is needed to support recommending the copper
IUD as a good option for HIV-infected women, and
as such it should be a priority method for a trial
on contraceptive use and HIV disease progression.
Finally, some of the operational issues and provider
bias towards IUDs described earlier were raised to
argue both that it should not be a priority (given
that providing the IUD will not be feasible in many
settings with a high prevalence of HIV) and that it
should be a priority (so as to help build the case for
providing it in settings with high HIV prevalence as
a good alternative for women).

NET-EN – NET-EN is widely used among young
women in South Africa and neighbouring countries,
some of the areas and age groups hardest hit by HIV
and AIDS; a better understanding of NET-EN could
have significant public health implications.
Jadelle, Implanon, LNG IUD – There was some
difference of opinion about whether to include new
methods, as some participants argued that a better
understanding of those methods most available
and widely used is the top priority. Others felt that
there is enough data on these methods in existing
and ongoing studies and that new studies should
look at new methods, such as Jadelle or Implanon
implants, or levonorgestrel (LNG) IUDs. For example,
because it uses a lower, more consistent, and
more localized dose than DMPA, the LNG IUD may
be a good method for HIV-infected women, but
the evidence base is weak. Although the price of
implants is now quite high and they are not widely
available, determining that they are appropriate
for HIV-infected women could help build a case for
expanded availability and affordability.
Determining which method(s) to include in a new
study will require carefully weighing these and
other considerations, informed also by emerging
data as described above.

Priority issues
During the discussion, participants in the expert
meeting identified a number of priority issues for
further work in the area of contraceptive use and
disease progression:
Develop and design a new study (or studies)
to examine hormonal contraception, disease
progression, and response to therapy. It should
include women of varied CD4+ counts, and those
both on and off treatment. A working group should
finalize the specific design and scope, informed by
the discussion outlined above, and by additional
data from ongoing studies. Given that measuring
disease progression will require years of follow-up,
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the protocol design process should move forward
urgently.
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Contraceptive side-effects
and HIV-infected women
Kathryn Curtis, Centers for Disease Control and
Prevention1
Side-effects of contraceptive methods are a major
determinant of continued contraceptive use and
can lead to adverse health outcomes. Some sideeffects may have additional health consequences
for women with HIV. To examine the evidence
regarding whether the type, rate, and severity
of contraceptive side-effects differed between
HIV-infected women and uninfected women using
hormonal or intrauterine contraceptive methods,
eight studies were identified that examined
contraceptive side-effects in women (1–7,17).
Because only one of these studies included a direct
comparison between HIV-infected and uninfected
women, this analysis also compared the side-effects
from these studies to those reported in separate
studies and reviews of uninfected women.
Four studies examined infection-related sideeffects among HIV-infected women using
hormonal or intrauterine contraception. The first
was a prospective cohort study of 2056 women
in the United States; 9% of these women were
using hormonal contraception (oral, injectable,
or implant) (5). There was no association between
the use of hormonal contraception and the
occurrence of bacterial vaginosis or yeast vaginitis
compared with women not using hormonal
contraception. A decreased association between
hormonal contraception and trichomoniasis was
observed (OR 0.6, 95% CI 0.3–0.9). These findings
are generally consistent with studies conducted
among uninfected women that have found either
no risk or a decreased risk of bacterial vaginosis

The findings and conclusions in this summary are those of the
author and do not necessarily represent the views of the Centers
for Disease Control and Prevention.
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and trichomoniasis, and no risk or an increased risk
of yeast vaginitis among hormonal contraceptive
users compared with non-users (8–10).
Another prospective cohort study followed 242
HIV-infected commercial sex workers in Kenya for a
median of 35 months (9). When comparing DMPA
users with women who were sterilized or used no
method, there were increased risks of Chlamydia
trachomatis infections (HR 3.1, 95% CI 1.0–9.4) and
cervicitis (HR 1.6, 95% CI 1.0–2.3), but not Neisseria
gonorrhoeae infection (HR 1.0, 95% CI 0.6–1.7).
A similar pattern was found for oral contraceptive
users compared with sterilized women or those
using no method (C. trachomatis HR 2.2, 95%
CI 0.7–7.3; cervicitis HR 2.3, 95% CI 1.4–3.8;
N. gonorrhoeae HR 0.6, 95% 0.3–1.3). These
findings are consistent with those from a report
on uninfected women from this same cohort (6),
as well as with the literature among uninfected
women, which generally shows increased risks of
C. trachomatis with hormonal contraceptive use and
more mixed results for gonorrhea (8).
Two studies examined PID. A trial in Zambia of
HIV-infected, postpartum women randomized
participants to either a copper IUD (n=296) or a
hormonal contraceptive (n=303; women could
choose either oral contraceptives or DMPA) (17).
Women were followed every six months for at least
two years. Only one case of PID was identified,
which occurred in an IUD user, for a rate of 0.16
cases per 100 woman-years of IUD use. Another
prospective cohort study compared 150 HIVinfected women and 486 uninfected women in
Kenya, all of whom were using copper IUDs (7).
Pelvic inflammatory disease was diagnosed in 2%
of HIV-infected women and 0.4% of uninfected
women (P=0.09). This study also reported no
difference in infection-related complications (any
pelvic tenderness criterion or IUD removal for
infection or pain), although the hazard ratio was
slightly increased during the later part of follow-up
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(HR 0.8, 95% CI 0.3–1.8 for <155 days; HR 1.8, 95%
CI 0.8–4.4) for >155 days). The proportion of HIVinfected women who were diagnosed with PID
following an IUD insertion in these studies ranges
from 0 to 5%. This finding is similar to those from
studies of uninfected women diagnosed with PID
after IUD insertion (11).
Several studies examined other types of sideeffects. Two studies examined bleeding changes
among postpartum HIV-infected women in
Thailand who were initiating Norplant use
(1,2). Changes in bleeding patterns included
amenorrhoea and irregular bleeding; changes were
similar to what has been observed in uninfected
women (12). One study examined haemoglobin
and found no changes over time (1); studies of
haemoglobin in uninfected Norplant users have
generally shown no changes or slight increases (12).
Two other studies examined bleeding changes
in HIV-infected women in Finland who were
initiating levonorgestrel-releasing IUDs (3,4). Most
women reported amenorrhoea or spotting only,
and increases in haemoglobin were observed;
these findings are consistent with observations
among uninfected women (13). The two Norplant
studies from Thailand also reported on sideeffects that have traditionally been considered
“hormonal side-effects”, such as headache, nausea,
anorexia, hair loss, and acne (1,2). Between 4 and
22% of women reported experiencing such sideeffects, which is generally consistent with what
has been reported for uninfected Norplant users
(14). Changes in cervical cytology were examined
in the two studies of levonorgestrel-releasing
IUD users. In one, none of the 12 subjects had
changes consistent with squamous intraepithelial
lesion (SIL) over 12 months (4). In the other, the
distribution of SIL versus no SIL did not change
over 24 months among the six participants (3).
While data are limited, these results are consistent
with those from studies of uninfected women,
which show no difference in cervical cytology
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between levonorgestrel-releasing IUD and
copper IUD users, and no increases in dysplasia
between levonorgestrel-releasing IUD users and
non-users (15,16).

Summary
This evidence suggests that the rates of
contraceptive side-effects do not appear to be
different in HIV-infected women and uninfected
women. However, the existing data from HIVinfected women are quite limited in terms of
number of studies, total number of participants,
and types of contraceptive methods and sideeffects examined. Only one of these studies directly
compared rates of side-effects among HIV-infected
women and uninfected women (7). The rest of the
comparisons came from study populations that
may be very different in ways other than infection
status. These studies primarily included HIVinfected women who were otherwise healthy; there
are few data on women with advanced disease or
on women using antiretroviral therapy. Finally, even
if rates of side-effects experienced by HIV-infected
women are not different from those in uninfected
women, some side-effects – such as reproductive
tract infections – may have greater consequences
for women with HIV infection (6).

Group discussion and priority
issues
During the group discussion, meeting participants
noted that the data on HIV-infected women and
side-effects of hormonal contraception are quite
reassuring overall, although data are scarce and
limited. As noted above, however, there is still no
real answer to the question of what are the best
contraceptive methods for HIV-infected women
to use. HIV infection, antiretroviral drug use,
and hormonal contraception have a number of
potentially overlapping side-effects, including
anaemia, effects on bone mineral density,
raised lipid levels, nausea, and changes in liver
function. Given that many AIDS patients are
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also being treated for opportunistic infections,
there may be additional interactions among
those treatments and HC and, when used,
ART. Collecting and analysing information on
these potential interactions will be difficult and
challenging because the cases and treatments are
so individualized, but meeting participants still felt
that it is important to document.
As described earlier, several participants felt
that there is a need for more data on the IUD,
especially the levonorgestrel-releasing IUD. They
stressed that this could be a good method for
HIV-infected women; it provides a much more
localized and lower hormonal dose than DMPA,
and it is a very effective method of contraception.
It reduces menstrual bleeding and may therefore
also reduce anaemia, a side-effect of both HIV
infection and ART. However, the evidence base is
weak. A six-month study in Kenya of the LNG IUD is
examining anaemia as a secondary end point. While
acknowledging that this is a relatively short time
frame in which to see effects, the researchers hope
that it will be expanded into a larger study. One
participant suggested that any such study should
include a comparison with HIV-uninfected women
also using the LNG IUD, although others challenged
that this may not be a priority given other more
pressing research and resource needs.
Provider biases and perceptions regarding
appropriate contraception for HIV-infected women
seem to be playing a role in clinical care and in
some instances pose a significant barrier to use.
These perceptions and beliefs are not always
based on evidence, suggesting that social science
research may be useful to examine health worker
perceptions and concerns. It is also critical to ensure
that existing data and any research moving forward
is translated into advice for health workers and
potential users, and is widely disseminated.

Priority issues
Given that available data on the side-effects of
hormonal contraception among HIV-infected
women are overall quite reassuring, research
on side-effects was not seen as a main priority.
However, participants agreed on the following
possible areas of work:
 The highest priority in this area is to develop
research to examine clinical outcomes of HC and
ARVs with respect to toxicity, effectiveness of
ARVs and HC, and, as described in the previous
section, HIV progression.
 Build up a database of contraceptive sideeffects among HIV-infected women through the
monitoring of side-effects in ongoing cohorts
of HIV-infected women who are both on and off
ART treatment.
 Document interactions between treatment of
opportunistic infections and HC, including sideeffects.
 Further study the LNG IUD to determine
whether it is a particularly appropriate method
of contraception for HIV-infected women.
 Consider further social science or operations
research to understand and address provider
misconceptions and bias regarding IUD use by
HIV-infected women.

25

Review of priorities in research on hormonal contraception and IUDs and HIV infection

References
1.

Taneepanichskul S et al. Use of Norplant
implants in asymptomatic HIV-1 infected
women. Contraception, 1997, 55:205–207.

2.

Taneepanichskul S, Tanprasertkul C. Use
of Norplant implants in the immediate
postpartum period among asymptomatic
HIV-1-positive mothers. Contraception, 2001,
64:39–41.

3.

Lehtovirta P, Paavonen J, Heikinheimo O.
Experience with the levonorgestrel-releasing
intrauterine system among HIV-infected
women. Contraception, 2007, 75:37–39.

4.

Heikinheimo O et al. The levonorgestrelreleasing intrauterine system (LNG-IUS) in HIVinfected women – effects on bleeding patterns,
ovarian function and genital shedding of HIV.
Human Reproduction, 2006, 21:2857–2861.

5.

6.

7.

8.

26

Watts DH et al. The occurrence of vaginal
infections among HIV-infected and high-risk
HIV-uninfected women: longitudinal findings
of the women's interagency HIV study. Journal
of Acquired Immune Deficiency Syndromes,
2006, 43:161–168.
Baeten JM et al. Hormonal contraception and
risk of sexually transmitted disease acquisition:
results from a prospective study. American
Journal of Obstetrics and Gynecology, 2001,
185:380–385.
Morrison CS et al. Is the intrauterine device
appropriate contraception for HIV-1-infected
women? BJOG: An International Journal of
Obstetrics and Gynaecology, 2001, 108:784–790.
Mohllajee AP et al. Hormonal contraceptive
use and risk of sexually transmitted infections:
a systematic review. Contraception, 2006,
73:154–165.

9.

Lavreys L et al. Hormonal contraception
and risk of cervical infections among HIV1-seropositive Kenyan women. AIDS, 2004,
18:2179–2184.

10. Geiger AM, Foxman B, Gillespie BW. The
epidemiology of vulvovaginal candidiasis
among university students. American Journal of
Public Health, 1995, 85:1146–1148.
11. Mohllajee AP, Curtis KM, Peterson HB. Does
insertion and use of an intrauterine device
increase the risk of pelvic inflammatory disease
among women with sexually transmitted
infection? A systematic review. Contraception,
2006, 73:145–153.
12. Hickey M, d'Arcangues C. Vaginal bleeding
disturbances and implantable contraceptives.
Contraception, 2002, 65:75–84.
13. Luukkainen T, Toivonen J. Levonorgestrelreleasing IUD as a method of contraception
with therapeutic properties. Contraception,
1995, 52:269–276.
14. Brache V et al. Nonmenstrual adverse events
during use of implantable contraceptives for
women: data from clinical trials. Contraception,
2002, 65:63–74.
15. Luukkainen T, Lahteenmaki P, Toivonen J.
Levonorgestrel-releasing intrauterine device.
Annals of Medicine, 1990, 22:85–90.
16. Misra JS, Engineer AD, Tandon P. Cervical
cytology associated with levonorgestrel
contraception. ACTA Cytologica, 1995,
39:45–49.
17. Stringer EM et al. A randomized trial of the
intrauterine contraceptive device vs hormonal
contraception in women infected with the
human immunodeficiency virus. American
Journal of Obstetrics and Gynecology, 2007,
197:144.e1–144.e8.

Report of a technical meeting

Hormonal contraceptive
use in women treated with
antiretroviral drugs
Kavita Nanda, Family Health International

The liver’s cytochrome P 450 (CYP) enzymes,
especially CYP3A4, are involved in the metabolism
of many drugs. The major route of inactivation of
ethinyl estradiol (EE) is hydroxylation by CYP3A4 (1).
The bioavailability for hormonal contraceptives
thus reflects the extent to which liver metabolism
occurs. With oral administration, approximately
60% of EE undergoes first pass metabolism;
bioavailability is thus approximately 40% (2). The
bioavailability of progestins varies because some
must be transformed into biologically active
forms before taking effect. These “pro drugs”
include norethindrone acetate and ethynodiol
diacetate (metabolized to norethindrone),
desogestrel (metabolized to 3-keto-desogestrel),
and norgestimate (metabolized to forms of
levonorgestrel). Norethindrone, levonorgestrel,
and gestodene are active in their original state
(3,4). Hormonal contraceptives might also inhibit or
induce CYP3A4, thus increasing or decreasing the
metabolism of other drugs, or they might increase
glucuronidation of other drugs (e.g. zidovudine).
Transporters are substances that have also
been shown to affect drug metabolism. These
transporters, such as the multi drug resistance
(MDR) gene 1-encoded P-glycoprotein, control
drug uptake, distribution, and elimination (5).
P-glycoprotein has been shown to have a role in
the development of chemotherapy resistance.
It has also been shown to cause drug–drug
interactions (6). Many drugs that are substrates for
CYP3A4 are also substrates for P-glycoprotein (5).
Other drugs that inhibit or induce CYP3A4 also
affect P-glycoprotein. For example, erythromycin
and clarithromycin have been shown to inhibit
P-glycoprotein expression (7). Administration

of EE to rats has been shown to affect excretion
of P-glycoprotein substrates (8). There are
no published studies on the importance of
P-glycoprotein in contraceptive steroid metabolism
in humans, however. P-glycoprotein levels are
lower in women, and there is greater variation in
P-glycoprotein levels in women.
Antiretroviral therapies include: non-nucleoside
reverse transcriptase inhibitors (NNRTIs) such as
nevirapine, efavirenz, and delavirdine; nucleoside
analogue reverse transcriptase inhibitors (NsRTIs)
such as zidovudine, didanosine, zalcitabine,
stavudine, lamivudine, abacavir, and emtricitabine;
nucleotide analogue reverse transcriptase inhibitors
(NtRTIs) such as tenofovir; protease inhibitors (PIs)
such as saquinavir, ritonavir, indinavir, nelfinavir,
amprenavir, lopinavir, atazanavir, and tipranavir;
and the new fusion inhibitor, enfurvitide. NtRTIs and
NRTIs generally do not affect hepatic enzymes and
have limited drug interactions (9,10). In contrast,
both PIs and NNRTIs are metabolized by CYP3A4
and also inhibit or induce this enzyme, resulting
in increases or decreases in the concentration of
concomitantly administered drugs (9). Conversely,
drugs that inhibit or induce CYP3A4 can affect
concentrations of co-administered PIs and NNRTIs.
Ritonavir is the most potent inhibitor of CYP3A4
and other isoenzymes. Indinavir, nelfinavir, and
nevirapine also inhibit CYP3A4, but are less potent
inhibitors than ritonavir. Efavirenz acts as both an
inducer and an inhibitor of CYP3A4, and saquinavir
does not usually affect liver metabolism of other
drugs (9). Some PIs and NNRTIs are also substrates
for P-glycoprotein.
Pharmacokinetic interactions refer to the action
of one drug on the absorption, metabolism,
binding, or excretion of another drug. Conversely,
pharmacodynamic interactions refer to direct
effects of the combined drugs at the site of
biological activity. Theoretical concerns exist
regarding HC use among women undergoing ARV
treatment. These concerns include pharmacokinetic
27
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interactions, which could lead to a decrease in
contraceptive efficacy or increased breakthrough
bleeding, or increased HC toxicity. Conversely,
effects on ARV levels could lead to a decrease in
the efficacy of the ARV, causing disease progression
or resistance, or increases in ARV toxicity.
Theoretical pharmacodynamic interactions might
include synergistic effects of COCs and ARVs on
cardiovascular risks, or synergistic effects of DMPA
and ARVs on bone demineralization.

Findings
In a systematic review of the literature, no
studies were identified that were designed to
address contraceptive effectiveness, ovulation, or
breakthrough bleeding in women on ARVs and
COCs. Two published studies and one abstract
included data on the effect of ARVs on COC
pharmacokinetics, and one published study and
one abstract evaluated the effect of COCs on ARV
pharmacokinetics.1

Effect of ARVs on COC pharmacokinetics
Both published studies were small, nonrandomized, and open-label, and only evaluated
a single dose of COC. Ouellet et al. (11) assessed
the effects of the protease inhibitor ritonavir on
the pharmacokinetics of a COC containing 50 µg
EE and 1 mg ethynodiol diacetate in 23 healthy
female volunteers. In this time-series study, 16 days
of oral ritonavir resulted in statistically significant
decreases in EE mean Cmax (–32%) and mean area
under the curve (AUC) (–41%), compared with
single-dose COC alone. Mildvan et al. (12) evaluated
the effects of nevirapine on the pharmacokinetics
of a COC containing 35 µg of EE and 1 mg of NET
in 10 HIV-infected women in another time-series

study. Oral nevirapine for 28 days resulted in a
significant (29%) reduction in median EE AUC and
a significant reduction in EE half-life. There was also
a significant (18%) reduction in the median AUC for
NET but no change in NET half-life.
In an abstract presented at the 10th Conference
on Retroviruses and Opportunistic Infections,
in February 2003, Tackett et al. (13) reported on
another open-label, non-randomized time-series
study in which 22 healthy women receiving regular
COCs were treated with 400 mg atazanavir for two
weeks. Co-administration of COCs and atazanavir
led to 15% and 48% increases in the Cmax and AUC
of EE, and 67% and 110% increases in NET Cmax and
AUC, respectively, compared with COC alone.

Effect of COCs on ARV pharmacokinetics
Mayer et al. (14) reported on a study of saquinavir–
COC interactions at the XIII International AIDS
Conference in 2000. In this non-randomized subset
of a larger RCT, the authors evaluated whether
co-administration of COCs affects pharmacokinetics
of saquinavir when administered with nucleoside
analogs in 10 HIV-infected women. Saquinavir levels
were not significantly different between women
taking and not taking COCs.
One study evaluated the impact of female sex and
contraceptive therapy on zidovudine plasma and
intracellular pharmacokinetics and the impact of
contraceptive therapy on HIV viral load in 18 men
and 20 women (15). Eight women started COCs,
and six DMPA. No changes were seen in zidovudine
levels following two months of contraceptive
therapy, and contraceptive use did not affect
plasma or cervical HIV viral load.

Other studies
An additional study has examined the interaction between
darunavir (TMC114) and OCs: Sekar V et al. Pharmacokinetic
interaction between ethinyl estradiol, norethindrone and TMC114,
a new protease inhibitor. Forty-Sixth Interscience Conference on
Antimicrobial Agents and Chemotherapy, San Francisco, abstract
A-0368, 2006.

1
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Data from approved labelling of various ARVs also
give recommendations based on drug interaction
studies. These data are not published, so one
cannot evaluate study validity. Additionally, they
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have small sample sizes, evaluate limited doses of
COCs, and do not evaluate clinical outcomes such
as pregnancy or ovulation. Available data on ARV–
COC interactions are summarized in Table 2.

with an incidence of 2.6/100 person-years (95%
CI 0.67–4.51). They reported that the efavirenz
regimen was well tolerated and effective in their
cohort.

A few studies have looked at clinical outcomes in
cohorts designed for other purposes. In one study,
which was designed to look at efavirenz regimens
in Africa, Danel et al. (16) described a cohort of 740
adults (74% women) beginning an efavirenz ARV
regimen. All women participating agreed to use
contraception, with a contraceptive prevalence of
80% at six months (65% injectable progestin and
35% COCs). The authors noted seven pregnancies,

In another study, authors describe a retrospective
chart review of 2053 women enrolled in a United
States ARV clinic (17). Data are not clearly described,
but 11 of these women apparently conceived
while using hormonal contraceptives (DMPA=1,
COCs=10). Overall, 86 (4.2%) of the 2053 women
were given COCs. The authors suggest that women
on nelfinavir were more likely to experience COC
failure.

Table 2. Summary of interactions between antiretroviral drugs and combined oral contraceptives
Type of ARV

EE levels

Progestin levels

ARV levels

ARV toxicity

PIs
Ritonavir

EE ¤

Lopinavir/ritonavir

EE ¤

Tipranavir/ritonavir

EE ¤

Darunavir/ritonavir

EE ¤

NET ¤

Nelfinavir

EE ¤

NET ¤

Amprenavir

EE £

NET £

Indinavir

EE £

NET £

Atazanavir

EE £

NET £

NET ¤
£ Rash

Saquinavir

No change

Amprenavir ¤

No change

NNRTIs
Nevirapine

EE ¤

Efavirenz

EE £

Delavirdine

NET ¤

No change
No change

? EE £

NsRTIs/NtRTIs
Tenofovir
Zidovudine

No change

No change in
norgestimate levels

No change
No change

ARV, antiretroviral; PI, protease inhibitor; EE, ethinyl estradiol; NET, norethindrone; NNRTIs, non-nucleoside reverse transcriptase
inhibitors; NsRTIs/NtRTIs, nucleoside analogue reverse transcriptase inhibitors/nucleotide analogue reverse transcriptase inhibitors
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Finally, Chu et al. describe findings from the
Women’s Interagency HIV Study (18). They
matched 77 HC users with 77 nonusers, and noted
no statistically significant differences in CD4+
and HIV viral load by hormone use after ARV
initiation. Furthermore, time-dependent hormonal
contraceptive use was not associated with changes
in CD4+ or undetectable viral load after highly
active antiretroviral therapy (HAART) initiation.
Two studies have evaluated the use of DMPA in
women taking ARVs. In the first study, the ACTG
(AIDS Clinical Trials Group) investigated the use of
DMPA among HIV-infected women taking ARVs
containing nelfinavir, efavirenz, or nevirapine
compared with a control group not using ARVs (19).
They found no difference in DMPA levels between
groups. With regard to ARV levels, they found that
the nevirapine AUC was slightly higher after DMPA
dosing, but that there were no changes in efavirenz
or nelfinavir levels. No women ovulated, and there
were no grade-3- or 4-related adverse events.
A recently completed Family Health International
(FHI) study of HIV-infected women in Brazil
investigated the use of an ARV regimen containing
Combivir+efavirenz versus controls (Nanda,
unpublished data). No difference in DMPA levels
was found between groups. Only one woman – in
the control group – ovulated, at 12 weeks postDMPA. There were no serious adverse events.
A small study evaluated the use of the
levonorgestrel (LNG) intrauterine system (IUS) in a
prospective study of 12 HIV-infected women; 10 of
the 12 were taking ARVs (20). These women had the
LNG IUS inserted and were followed for one year.
The authors found that LNG levels remained in the
same range as in historical healthy controls, and
that LNG levels were similar in the 10 women using
ARVs and the two not taking ARVs. Estradiol levels
remained in the follicular phase range, and there
were no pregnancies. Among women using ARVs,
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10% of lavage specimens had detectable HIV RNA
before and after LNG IUS insertion.
Several ongoing studies will also evaluate
HC–ARV drug interactions.2 One will evaluate
interactions between atazanavir/ritonavir and
Ortho Tri-Cyclen LO in healthy women, looking
at EE and norgestimate pharmacokinetics, ARV
pharmacokinetics, and toxicity. Another study is
investigating the use of efavirenz with Ortho Cyclen
in healthy women, looking at EE and norgestimate
pharmacokinetics, efavirenz pharmacokinetics,
serum progesterone, and toxicity. A study of the
contraceptive patch used with lopinavir/ritonavir
in HIV-infected women will investigate EE levels,
norelgestromin levels, HIV viral load, CD4, CD8, sex
hormone binding globulin levels, ARV levels, and
toxicity.

Conclusion
A few small pharmacokinetic studies have shown
decreases or increases in various measures of EE
and progestin pharmacokinetics when COCs are
taken with ARVs. Small suboptimal studies suggest
that the pharmacokinetics of single-dose COCs
may be altered by some single ARVs. However, both
decreases and increases in EE and progestin levels
have been seen. Furthermore, ARVs are used in
combination; since the ARVs themselves interact,
the significance of changes with single ARV use
is unknown. Most data are unpublished, so one
cannot evaluate study quality or generalizability.
There are even fewer data on ARV levels and
toxicity, or clinical outcomes.
Although published HIV treatment guidelines (21)
give various recommendations for avoidance of
hormonal contraceptives with various ARVs, no
references for the primary studies are provided,
and recommendations are inconsistent, requiring

2

See www.clinicaltrials.gov for details.
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alternate contraception even when COC levels are
increased.
More definitive data, including clinical outcomes
such as ovulation, pregnancy, HIV progression,
ARV toxicity, or HC toxicity in adequately powered
studies, are needed to make evidence-based clinical
recommendations. These studies should include
various hormonal methods and combination ARV
regimens during long-term administration.
With regard to DMPA, its effectiveness is likely not
affected by ARVs, and vice versa. However, there
are no adequately powered studies of clinical
outcomes, and the potential for combined toxicity
in the long term has not been evaluated.

Group discussion and priority
issues
During the group discussion of this topic, meeting
participants commended the clear summary
of a technically complex area. With respect to
drug interactions, limited pharmacokinetic data
suggest that the effectiveness of COCs might be
compromised with ARV use. Given the high dose
delivered by DMPA, participants considered it
unlikely that its contraceptive effectiveness would
be affected by ARV drugs. However, several were
quite concerned about whether COCs or DMPA
might affect ARV efficacy, especially if decreases
in ARV levels led to ARV resistance, potentially
affecting disease progression. All conclusions in
this area are based on scant data that are often
not publicly available. It may be possible to garner
additional information from pharmaceutical
companies if a request comes from WHO, and this
possibility should at least be explored. Most of the
discussion concerned how best to get additional
information in this critical area, and participants
debated the potential for studying possible drug
interactions through clinical studies and through
pharmacokinetic studies.

Some participants suggested that it would be very
difficult to study clinical outcomes related to drug
interactions. For example, if there were a problem
with non-response to the ARVs, it would not be
clear whether this was due to non-compliance with
the treatment regimen or if it was a true effect of
the contraceptives. Given that many women who
are on HC and ARVs may also be taking many other
medications for opportunistic infections or other
conditions, it will be very challenging to tease out
the drug interactions. Nonetheless, it is important
to explore the possibilities for clinical research on
drug interactions in the context of PEPFAR and
other treatment cohorts.
Several participants offered examples of ways in
which inconsistent and unclear recommendations
regarding HC use for women on ARVs are
influencing clinical practice. In South Africa,
providers are often reluctant to give oral
contraceptives to women on ARVs, and sometimes
recommend that women on ARVs come back
early for repeat DMPA injections, so the dose
they receive is actually higher. In Lusaka, Zambia,
women on nevirapine-containing HAART regimens
are primarily offered DMPA as their only choice
of contraception. These examples underscore the
importance of generating a stronger evidence base
to inform policy and clinical practice.
Overall, there was a strong sense that additional
studies of commonly used COCs and ARVs
are warranted, as those that exist are not well
described. There was disagreement as to whether
these should be pharmacokinetic studies, or
whether clinical outcomes, such as pregnancy, HC
or ARV toxicity, or disease progression, are needed.
Ovulation is a better surrogate marker than HC
levels with regard to contraceptive effectiveness,
but some participants were concerned that this is
still a surrogate marker. They cautioned that while
these studies are critical, they may not be sufficient
to identify all the potential outcomes related to
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disease progression based on other biological
mechanisms. Several participants thought it would
also be useful to look at second-line therapies to
have information available as they become more
widely used, while others felt that WHO regimens
should be given priority at this time.
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Research priorities on
hormonal contraception
and IUDs and HIV
This section is a synthesis of the different areas
considered at the expert group meeting and
described in this report, and a prioritization
among the issues identified within each topic.
The consultation and discussions reported here
started from the perspective that all women –
whether HIV-infected or uninfected – need access
to effective contraception. This urgent need exists
against a backdrop of limited access, method mix,
and choice in many parts of the world, including
those hardest hit by AIDS. Services and policies in
many settings are overwhelmed and dominated by
HIV-prevention and AIDS-treatment programmes.
While this is an important achievement for
activism and public health, in some settings it
constrains the provision of other services, including
family planning and contraception. Continued
advocacy is needed to strengthen sexual and
reproductive health services, including the critical
need to provide safe, effective, and appropriate
contraception to HIV-infected women.
At the same time, there is a pressing need to study
and better understand a range of issues related
to HIV/AIDS and existing and new contraceptives,
especially hormonal methods. A number of
outstanding research questions need to be
addressed to provide policymakers, providers,
and individuals with appropriate information on
the risks and benefits of different contraceptive
methods in relation to the acquisition of HIV
and the progression of HIV disease. This research
needs to be designed and conducted primarily
to inform policies and guidelines, and the
information generated should be analysed and
disseminated quickly and used to make decisions
and provide clear recommendations. The discussion
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also underscored the importance of carefully
considering the operational implications of research
findings, especially identifying and providing viable
alternatives.
Given the urgent need for answers, participants
at the consultation identified a number of priority
areas, especially related to HIV acquisition and
disease progression. To move this agenda forward
as rapidly as possible, meeting participants strongly
advocated maximizing the use of available data
and cohorts, as well as designing and conducting
new studies where needed. Human and financial
resources are needed to conduct additional
analyses of existing data sets and samples, and to
ensure that existing cohorts and ongoing studies
on related issues collect new data to address key
questions related to contraception and HIV. A core
team was designated to follow up on this work
with input from the broader group as appropriate;
participants agreed that the effort would benefit
from additional expertise in mucosal immunology,
and WHO will include such an expert in future
meetings and consultations.

New studies
Contraceptive use and its effects on disease
progression and response to therapy were
identified as an important priority for research
and the top priority for a new study. This research
should be developed to examine clinical
outcomes of HC and ARVs with respect to toxicity,
effectiveness of ARVs and HC, and HIV disease
progression. This new study or studies should
include women of varied CD4+ counts, and those
both on and off treatment. A working group should
finalize the specific design and scope, informed
by the discussion outlined in this report and by
additional data from ongoing studies. The protocol
design and fundraising should move forward
urgently as measuring disease progression will
require years of follow-up.
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Overall, there was a strong sense that additional
pharmacokinetic studies of commonly used COCs
and ARVs are warranted, as those that exist are
not well described. Other new research is needed
to examine interactions between hormonal
contraception and antiretroviral therapies. A
priority in this area would be a study focused
on pharmacokinetics and ovulation with the
simultaneous use of oral contraceptives and ARTs. A
further study would examine interactions, including
side-effects and adverse events, between DMPA
and ART, as well as interactions with other drugs
commonly used by women infected with HIV (e.g.
anti-TB drugs).

Analysis of existing data
Meeting participants identified a number of
opportunities for working with existing data sets
and stored samples in an effort to answer pressing
questions relatively quickly. Several participants
underscored the importance of completing these
reviews rapidly so that they can inform international
and national policies. The following uses of existing
data were seen as priorities:
 Examine the role of hormonal contraception on
HIV acquisition. There was strong consensus that
further analysis of data from existing studies to
examine the role of hormonal contraception
on HIV acquisition among young women and
women not infected with HSV-2 is a priority;
of these, analysis in young women is a higher
public health priority. This should be done first
using data from the HC–HIV study, and possibly
other studies.
 Examine existing data sets for information
on contraception, disease progression, and
response to therapy. Studies to examine
include the HC–HIV/GS study; the Mombasa
cohort study; the Zambia study; and the WHO
collaborative study on HC and HIV.

 Examine biomarkers of infectivity using existing
data. Time and resources are needed to conduct
additional testing on stored samples from
existing studies, including the following: the
PARTNERS study, which has a cohort of 3400
discordant couples and also has stored samples;
the Mombasa Sex Worker Study; and the Genital
Shedding study in Uganda and Zimbabwe
for ongoing analyses related to hormonal
contraception and genital shedding of HIV. It
may also be possible to examine stored samples
from other trials, including the Zambia trial of
contraceptive use among HIV-infected women,
and the WHO study of HIV-infected women in
Kenya and Zimbabwe.

Additional data in existing cohorts and
ongoing studies
Research and clinical settings addressing
related topics present enormous opportunities
for examining the effects of contraception on
HIV acquisition, drug interaction, and disease
progression. For example, PEPFAR and other
treatment programmes are enrolling tens of
thousands of HIV-infected women and following
them up over time to monitor them for starting
or continuing treatment. However, it is not clear
whether some of these related studies or cohorts
are even collecting data on contraceptive use or
other key measures. With some targeted advocacy
and investment, investigators could build on these
existing, large cohorts, yielding critical information
with a relatively modest marginal investment of
time and resources. The following opportunities
were identified:
 Advocate and collaborate with ongoing studies
of HIV-infected women and treatment cohorts
to collect and analyse data on contraceptive
use, for example, PEPFAR cohorts, CHAVI and
SPARTAC studies, women with intercurrent
infections in microbicide and other prevention
trials, and the IDeA programme.
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 Work with existing cohort studies, including
RCTs of HIV prevention technologies (such as
microbicide, vaccine, and partner cohorts), to
examine contraceptive use and HIV acquisition.
 Explore possibilities for building in data
collection to examine genital shedding and
other possible biomarkers of infectivity in
ongoing studies, for example, the HPTN 052
discordant couple study and the prospective
PrEP trial to prevent HIV infection.
 While research on side-effects was not seen
as a main priority overall, participants agreed
that it would be useful to pursue some work
in this area, especially in the context of other
studies. This could include examining drug
interactions among women currently using
oral contraceptives or DMPA who are taking
ARVs, including clinical outcomes such as
toxicity, effectiveness of ARVs and HC, and HIV
progression. Toxicity could be evaluated by
examining anemia, lipid changes, bone density,
or hypertension. It would also be useful to
build up a database through monitoring sideeffects of HC in ongoing cohorts of HIV-infected
women who are both on and off treatment; and
document interactions, including side-effects,
between HC and the treatment of opportunistic
infections.
 Work with PEPFAR and other cohorts, and
clinical treatment settings, to develop and
implement approaches for collecting and
analysing data on possible drug interactions
among women using HC who are on ARVs.
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