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Abstract

Background—Concomitant use of antiretrovirals (ARV) and hormonal contraceptives may change
the metabolism of each and the resulting safety profiles. We evaluated the safety and tolerability of
depot medroxyprogesterone acetate (DMPA) among women on ARV.

Study Desigh—HIV-infected women on selected ARV regimens or no ARV were administered
DMPA 150 mg intramuscularly and evaluated for 12 weeks for adverse events, changes in CD4+
count and HIV RNA levels, and ovulation.

Results—Seventy evaluable subjects were included, 16 on nucleoside only or no ARV, 21 on
nelfinavir-containing regimens, 17 on efavirenz-containing regimens, and 16 on nevirapine-
containing regimens. Nine grade 3 or 4 adverse events occurred in 7 subjects; none were judged
related to DMPA. The most common findings possibly related to DMPA were abnormal vaginal
bleeding (9, 12.7%), headache (3, 4.2%), abdominal pain, mood changes, insomnia, anorexia, and
fatigue, each occurring in 2 (2.9%) subjects. No significant changes in CD4+ count or HIV RNA
levels occurred with DMPA. No evidence of ovulation was detected, and no pregnancies occurred.

*Corresponding author and reprint requests: D. Heather Watts M.D. Pediatric, Adolescent, and Maternal AIDS Branch, CRMC/NICHD/
NIH, 6100 Executive Boulevard, Room 4B11, Bethesda, MD 20892 (for courier delivery, use Rockville, MD 20852) Phone:
301-435-6874, Fax: 301-496-8678, Email: wattsh@mail.nih.gov.

Current address: National Institutes of Health, Bethesda, MD 20892.
Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting
proof before it is published in its final citable form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.

Conflicts of interest Possible conflicts of interest (including financial and other relationships) for each author include the following:
Juan J.L. Lertora, MD, PhD, was an investigator in protocols sponsored by Bristol Myers Squibb, Gilead, and Schering. Pamela A. Clax,
DPM, is an employee of Pfizer, Inc. and owns stock in Pfizer. Alice Stek, MD, is on the Pfizer speakers’ bureau. Susan E. Cohn, MD,
MPH, had equity interest in Pfizer, Inc., Merck and Company, and Pharmacia before the start of this study. She currently has equity
interest in Merck and Company, Inc.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Watts et al. Page 2

Conclusions—The clinical profile associated with DMPA administration in HIV-infected women,
most on ARV, appears similar to that seen in HIV-uninfected women. DMPA prevented ovulation

and did not affect CD4+ counts or HIV RNA levels. In concert with previously published DMPA/

ARV interaction data, these data suggest that DMPA can be used safely by HIV-infected women on
the ARV studied.
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1. Introduction

The proportion of AIDS cases among women continues to increase in the US, and worldwide,
women account for nearly half of HIV-infected adults [1,2]. The majority of HIV-infected
women are of reproductive age, and many choose to limit the chance of pregnancy. However,
data are limited on the potential interactions of hormonal contraceptives and antiretroviral
(ARV) medications, limiting the contraceptive options for HIV-infected women receiving
ARVs.

Depot medroxyprogesterone acetate (DMPA) given as 150 mg intramuscular injection every
three months, is a highly effective contraceptive agent, used by millions of women worldwide
[3]. The most common side effects of its use in HIV-uninfected woman are menstrual
irregularities or amenorrhea and weight gain, with headaches, abdominal discomfort, dizziness,
and mood changes being less common [3]. Little data exist to assess the safety and tolerability
of DMPA among HIV-infected women, especially those also receiving ARV | therapy. Side
effects could be compounded by symptoms of HIV progression or toxicities of ARV agents
such as dizziness occurring with efavirenz. The effects of initiation of DMPA on HIV RNA
levels have not been evaluated, although one study demonstrated higher HIV RNA levels after
initial infection among women who seroconverted to HIV-1 while on DMPA compared to
those not on DMPA at seroconversion [4]. We evaluated the safety and tolerability of DMPA
among HIV-infected women on a variety of ARV regimens by examining the frequency of
symptoms potentially related to DMPA and assessing changes in HIV RNA levels and CD4+
cell counts.

2. Methods

AIDS Clinical Trials Group protocol 5093 (ACTG 5093) was a 12-week, open-label, non-
randomized study of steady-state pharmacokinetic interactions between DMPA and selected
ARV agents in women. More detailed methods and pharmacokinetic results have been reported
previously [5] Women were eligible for enrollment if they were on stable ARV regimens for
at least 30 days containing one of three targeted drugs (nelfinavir (Pfizer, New York, NY),
efavirenz (Bristol-Myers Squibb, New York, NY), or nevirapine (Boehringer Ingelheim,
Ridgefield, CT), on no ARV, or on a stable regimen of only nucleoside agents, and had no
contraindications to receiving DMPA. Women on no ARV therapy were required to have a
CDA4+ cell count above 350 cells/uL consistent with current treatment guidelines, while those
on antiretroviral regimens had to have a CD4+ cell count over 200 cells/uL to minimize the
risk of concomitant illnesses. The protocol was approved by the Institutional Review Board at
each participating site, and informed consent was obtained from each woman before
participation. Baseline history, including recent menstrual history, and physical examination
were performed. Women were classified as having abnormal menses if they reported cycles
shorter than 25 days or longer than 35 days, or irregular cycles. Baseline laboratory data
including complete blood count with differential, CD4+ cell counts, HIV RNA levels, liver
transaminases, creatinine, amylase, bilirubin, international normalized ratio of the prothrombin
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time, progesterone, and medroxyprogesterone levels were obtained. For women enrolled in the
nelfinavir, efavirenz, and nevirapine arms, serial blood draws for ARVI levels were obtained
over a 10-hour period at baseline before DMPA administration and again four weeks after
DMPA administration. A negative pregnancy test was required within 24 h before DMPA
administration, which occurred within seven days of onset of menses and more than 30 days
after pregnancy. Because of the unproven efficacy of DMPA when used with ARV agents,
women were required to use a second, non-hormonal method of contraception (barrier method,
intrauterine device, or sterilization) during the study.

Subjects received a single 150-mg DMPA injection in the gluteal region (Pfizer, New York,
NY), at study entry. Follow-up study visits occurred 2, 4, 6, 8, 10, and 12 weeks after DMPA
administration. At each visit, an interval history was obtained, including questions regarding
any new symptoms or change in baseline findings and use of prescription and non-prescription
medications. A targeted physical examination was performed, and blood was drawn for
progesterone and medroxyprogesterone levels. HIV RNA levels were repeated at weeks 2, 4,
8, and 12. CD4+ cell counts, complete blood counts, liver transaminases, and chemistries were
repeated at weeks 4 and 12.

New symptoms, signs, or laboratory abnormalities were graded using the standardized Division
of AIDS (DAIDS) Table for Grading Severity of Adult Adverse Experiences©, August, 1992
http://rcc.tech-res.com/tox_tables.htm. Signs and symptoms were graded as mild, moderate,
severe, or life threatening, with mild symptoms usually requiring no therapy, moderate
symptoms requiring no therapy or only outpatient treatment, and severe symptoms requiring
medical intervention and possible treatment in the hospital. All signs and symptoms of any
grade and laboratory abnormalities of grade 2 or higher were recorded on the case report forms.
All adverse events reported were reviewed by the team on monthly calls and assigned causality
as definitely, probably, possibly, unlikely or not treatment related to the primary study
treatment which was DMPA.

HIV RNA assays were performed in laboratories certified by the DAIDS Virology Quality
Assurance program using the Roche Ultra-sensitive or Roche RT-PCR (Amplicor, Pleasonton,
CA) HIV-1 Monitor assays [6]. CD4+ cell counts were performed using standard flow
cytometric methods in laboratories certified by the DAIDS Quality Assurance program [7].
Progesterone levels were measured at each visit using an enzyme-modified immunoassay .
Progesterone concentrations above 5 ng/mL were considered as presumptive evidence of
ovulation.

The sample size for the study was based on having 90% power to detect differences at the 0.05
significance level between the area under the concentration time curves for the selected ARV
agents before and after DMPA administration and comparing DMPA metabolism between
women on the selected ARV agents and those on no therapy or nucleoside therapy alone [5].
MPA levels were measured using high pressure liquid chromatography — mass spectroscopy
with a lower limit of detection of 0.02 ng/mL. Levels were drawn pre-sode (week 0), and weeks,
2,4,6,8, 10, and 12. The proportion of women with HIV RNA levels below 400 copies/mL
was compared between the visit weeks within each arm using a chi-square test. A
nonparametric Wilcoxon signed-rank test was used to compare differences between
measurements from baseline to week 4 and week 12 in lymphocyte subsets.

A total of 72 subjects (16 in the nucleoside reverse transcriptase inhibitors (NRTI) only or no
ARV arm, 22 in the nelfinavir-based arm, 18 in the efavirenz-based arm, and 16 in the
nevirapine-based arm) were enrolled. One subject from the nelfinavir arm and one from the
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efavirenz arm were excluded because they were inadvertently enrolled to the wrong treatment
arm, yielding 70 subjects included in this analysis. Characteristics of the 70 evaluable subjects
are listed in Table 1. The median age was 35, and 81% were racial or ethnic minorities. Twenty-
three percent reported injection drug use in the past but only one woman reported current
injection drug use. Fifty-five (79%) of the women had HIV RNA levels below 400 copies/mL
at enrollment, and the median CD4+ lymphocyte count was above 600 cells/uL in all groups.
Most had been on their current ARV regimen for a year or more. None of the subjects had used
hormonal contraception in the year before study entry. Menstrual cycle abnormalities were
reported at baseline among 9 (13%) of the 68 women with gynecologic data collected.

Nine events judged as severe intensity occurred among seven subjects on study; none of these
were judged to be related to study treatment. One subject had multiple events including
neutropenia classified as grade 2 at baseline, grade 3 at week four, and grade 4 at week eight;
she also had a grade 3 creatine kinase level at week four, increased from grade 1 at baseline.
Other grade 3 toxicities occurring in one subject each included hip pain secondary to an abscess
(not at the DMPA injection site), nausea and vomiting lasting two days 12 weeks after DMPA
injection, self-limited diarrhea eight weeks after DMPA, neck pain, grade 3 neutropenia at
baseline, and severe abdominal pain secondary to appendicitis.

Grade 2 toxicities judged to be possibly, probably, or definitely related to DMPA
administration are listed in Table 2. The most common finding was abnormal vaginal bleeding,
most often described as spotting, breakthrough bleeding, or prolonged menses but not
categorized as heavy bleeding. Abnormal vaginal bleeding after DMPA was reported among
two (22%) of nine women with baseline menstrual abnormalities and seven (12%) of 59 with
normal cycles at baseline (p= 0.34). No cases of anemia occurred on study, suggesting no
clinically important impact on hematocrit from the vaginal bleeding. Abnormal vaginal
bleeding occurred in 1 (6.3%) of 16 women in the NRTI/control arm, 2 (9.5%) of 21 women
in the nelfinavir arm, 3 (17.6%) of 17 women in the efavirenz arm, and 3 (18.8%) of 16 women
in the nevirapine arm (p=0.64 comparing all arms, p=0.67 comparing control arm to all other
arms). Three women reported the new onset of headaches after DMPA, and two women
reported abdominal pain or cramping without specific cause. Two women reported mood
changes. No women complained of weight gain as a side effect, but weight changes from
baseline to the week 12 visit varied by study arm. The median (range) weight gain was 5.8
(—11.5, 11.5) pounds in the control/NRTI arm, 0.70 (—13.7, 17.0) pounds in the nelfinavir arm
(p=0.06 compared to the control arm), 1.0 (—26.8, 19.0) pounds in the efavirenz arm (p=0.07
compared to control arm), and 3.5 (—11.6, 20.7) pounds in the nevirapine arm (p= 0.54
compared to the control arm). Sixteen women (22.5%) chose to receive a second DMPA
injection after the 12-week study period, including 1 (11%) of 9 women with abnormal bleeding
and 15 (24.2%) of 62 without abnormal bleeding (p=0.67), and 5 (27.8%) of 18 with any
possibly drug-related toxicity and 13 (23.6%) of 55 without drug toxicity (p=0.76).

The proportion of subjects with HIV RNA levels below 400 copies/mL in each arm at baseline,
and two, four, eight, and 12 weeks after DMPA injection are shown in Table 3. No significant
increases were seen in HIV RNA levels after DMPA within each arm or within the group as a
whole. Only one subject, in the nelfinavir arm, had a transient increase of over 0.5 logs at four
weeks after DMPA but was below 400 copies/mL again at eight weeks. She denied missing
any doses of ARV in the four days before her study visit. No significant changes in CD4+
lymphocyte counts were seen between baseline and four and 12 weeks after DMPA injection
within each group (Table 3).

Progesterone levels were undetectable after DMPA administration in the majority of women
throughout the study, and the maximum level detected was 1.6 ng/mL, below the threshold for
evidence of ovulation. No pregnancies occurred among the women on the study. As previously
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described, the pharmacokinetics of medroxyprogesterone were not altered by the ARV drugs,
and therapeutic levels were maintained throughout the 12-week study period [5]. Similarly, as
previously reported, there were no clinically significant changes in ARVal levels after
administration of DMPA [5].

4. Discussion

In this small cohort of HIV-infected women, DMPA was well-tolerated, with no severe drug-
related toxicity and minimal and expected side effects. The most commonly reported toxicity
was abnormal bleeding, consistent with experience in HIV-uninfected women [8,9]. However,
the rates of menstrual changes in the current study are actually lower than those reported in
previous studies. In a cohort of 536 women in Houston receiving their first injection of DMPA,
only 3% reported no change in bleeding pattern within three months of the first DMPA injection
[8]. Forty-six percent reported spotting or irregular bleeding, 46% reported amenorrhea, 26%
reported longer periods, and 4% reported shorter periods. After nine months of use, nearly 60%
reported amenorrhea. Eight percent of women in the Houston cohort reported increased
cramping, a higher rate than in the current study. Similarly, a World Health Organization study
of over 500 women found that 91% of women had variations from their regular menstrual
bleeding pattern in the first three months after initiation of DMPA, with irregular bleeding
(46%) and prolonged bleeding (43%) being the most common changes [9]. Again, by one year
of use, amenorrhea had increased and other bleeding changes had decreased in rate. The rate
of bleeding abnormalities in our cohort may have been lower than that reported in the literature
because we did not include specific questionnaires regarding bleeding patterns, whereas
previous studies were designed specifically to assess bleeding changes. However, participants
were asked about any new symptoms or changes at each visit, so that major changes should
have been detected. In addition, the women in the current study had a median age of 35 and
13% of women reported abnormal menstrual cycles at baseline. The mean age in the Houston
study was 24, typical of the population seen in family planning settings. Thus, the women in
the current study may have had fewer changes from their already irregular bleeding patterns
or may have been less likely to report them. However, even with these limitations, the rate of
abnormal bleeding after DMPA does not appear to be increased among these HIV-infected
women, most of whom were on ARV therapy.

Headaches were reported in 4.3% and dizziness in 1.4% of women in this study, well within
the range of 3-19% reported for headache or dizziness in contraceptive trials [3]. In a WHO
trial, the discontinuation rate for headache with any injectable contraceptives was 2/100 woman
years of use, and with DMPA, discontinuation for dizziness occurred in 1.2/100 woman-years
[10]. In a comparative trial of Norplant and intrauterine device users, the rate of headaches
among IUD users was 7-10%, suggesting a high background rate of headaches unrelated to
hormone use [3].

Mood changes or depressive symptoms such as anorexia and fatigue have been reported in 1-
5% of DMPA users in large studies and in 8.9% of users in the first three months in the Houston
cohort, consistent with the rate in the current study [8,11,12]. Most reports do not include the
baseline rate of depressive symptoms, so many of these symptoms may antedate the use of
DMPA. In one prospective study that assessed symptoms before and after administration of
DMPA, depression scores actually improved after administration of DMPA, suggesting that
DMPA does not increase the rate of depressive symptoms [13]. Mood changes were uncommon
in the current study and reported to be of mild to moderate intensity.

Only 22.5% of the women in this study chose to receive a second DMPA injection, lower than
the continuation rates reported in the general population, which vary from 57-70% at three
months and from 23-51% at one year [8,14-17]. Change in bleeding pattern was the most
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common reason for discontinuation in all studies, and continuation rates were improved with
more intensive counseling at initiation regarding the potential changes in bleeding patterns and
other side effects [14,15]. The low continuation rate in this study may in part be due to the
requirement that participants use a second method of contraception in addition to the DMPA
at study entry because of the uncertain efficacy of DMPA with concomitant use of ARVsls.
Many women may have chosen to revert to their established method after trying DMPA for
research purposes. In addition, while counseling regarding potential side effects was included
at enrollment, the counseling may not have been as detailed regarding potential bleeding
changes as that provided in family planning settings.

It is reassuring that no significant changes were observed in HIV RNA levels and CD4+ cell
counts after administration of DMPA in this short-term study. One prospective study of women
with known HIV seroconversion dates demonstrated the viral set point to be 0.29 log higher
in women on DMPA at acquisition of HIV compared to those not on hormonal contraception,
although the change in HIV RNA levels over time did not differ between women on DMPA
or not on hormones [18]. No difference in HIV RNA levels was found between women on
combined oral contraceptives or not on hormonal contraception at enrollment in that study. Of
note, studies of the effects of pregnancy, associated with prolonged high levels of progesterone,
on disease progression among HIV-infected women have not suggested a negative effect
among women in industrialized settings, with access to ARV therapy [19,20]. Thus, although
theoretically, DMPA could have an effect on viral set point if present at the time of infection
because of effects on susceptibility of the genital tract to HIV yielding more infected cells or
on early events in viral replication, DMPA does not appear to cause an increase in HIV RNA
levels among women with established infection. Our data are consistent also with results from
an analysis from the Women’s Interagency HIV Study, finding no difference in HIV RNA
levels among women on hormonal contraception and those not using hormones [21]. No
clinically significant changes in metabolism of the ARV drugs studied were detected [5],
although studies of the interaction of DMPA with newer protease inhibitors are still needed.

No evidence of ovulation was seen during the study, consistent with the previously reported
finding that DMPA levels were not different between women taking or not taking ARV drugs
[5]. These data are reassuring for the millions of HIV-infected women receiving ARVs and
desiring effective contraception. The apparent lack of significant interaction between DMPA
and efavirenz is especially important, providing an effective contraceptive option for women
receiving a drug with potential teratogenic effects for whom additional effective contraception
in combination with barrier methods is recommended [22].

Weight changes in the current study were quite variable, ranging from a nearly 27-pound loss
to a 21-pound gain over the 12-week study. The reason for the variability between study arms
is not clear. In a study of HIV-uninfected women, DMPA users were found to have a mean
increase in weight of 6.1 kg (13.4 pounds) after 30 months of use, an increase in fat mass, and
an increase in the ratio of central to peripheral fat mass [23]. Women studied over the same
period not using hormonal contraception had no significant changes in weight, fat mass, or fat
distribution. Thus, long-term use of DMPA is associated with increases in weight and fat
redistribution, which may be exacerbated in HIV-infected women by use of ARVI agents.

One area not assessed in this study is other metabolic effects of DMPA, which may interact
with or intensify the effects of ARV agents. Long-term use of DMPA has been associated with
reversible decreased bone mineral density in HIV-uninfected populations [24]. Hip and spine
bone mineral density decreased about 3% at 12 months of use and 5.7% at 24 months among
women on DMPA compared to changes of under 0.9% among women not on DMPA [25].
Both decreased bone mineral density and fat redistribution have been reported with HIV
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infection and ARV use [26,27], suggesting that effects on these parameters should be evaluated
further in studies of HIV-infected women who choose to use DMPA for contraception.

These data suggest that DMPA is well-tolerated and effective for contraception in the short-
term among HIV-infected women on selected ARV regimens. These data should be reassuring
to women desiring effective contraception while on antiretroviral therapy. However, much
work remains. More detailed studies of the effects of long term use of DMPA among HIV-
infected women with specific attention to HIV RNA levels, clinical disease progression, and
metabolic effects are warranted. In addition, this study evaluated a limited number of
antiretroviral agents. More recently approved protease inhibitors are being used by the majority
of women and need to be studied for their potential interactions with DMPA that may affect
both antiretroviral and contraceptive efficacy.
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Table 1

Characteristics of women at enrollment by antiretroviral treatment arm
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*
Control _n=16

Nelfinavir-based n= 2]

Efavirenz-based n= 17|

Nevirapine-based n= 16|

Median age [range] 33 [22-46] 35[22-45] 37[23-41] 35[30-43]
Race/ethnicity
Caucasian 1 (6%) 2 (10%) 6 (35%) 4 (25%)
African American 13 (81%) 11 (52%) 5 (29%) 9 (56%)
Hispanic 2 (13%) 6 (29%) 4 (24%) 3 (19%)
Native American 0 1(5%) 2 (12%) 0
Asian 0 1 (5%) 0 0
Injection drug use
Never 12 (75%) 16 (76%) 13(76%) 12 (75%)
Currently 1 (6%) 0 0 0
Previously 3 (19%) 5 (24%) 4 (24%) 4 (25%)

Median log;q HIV RNA
level [range]

3.07 [BLD-4.12]

2.24 [BLD-4.01]

<1.60 [BLD- 3.35]

2.30 [BLD-3.65]

Median CD4+ cell count
[range] (cells/uL)

704 [328-1255]

718 [265-1141]

725 [367-1782]

620 [257-1085]

Median [range] duration of

92 [4-422]

126 [16-244]

45 [4-293]

current ARV regimen, week
Abnormal menstrual cycles’ |

2/15

3/21

2/17

2/15

*
Women in the control arm were on no ARV therapy or on ARTI r only. Women in all other arms were on two or more nucleoside agents along with the

drug listed.

BLD= below limit of detection, which varied from 50 to 400 copies/mL.

#Cycle length < 25 days, > 35 days, or described as irregular.
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Toxicities evaluated to be possibly, probably, or definitely related to DMPA administration; all were graded as mild

to moderate severity.

Toxicity Number of women with event (%6)
Abnormal bleeding 9(12.9)
Headache 3(4.3)
Abdominal pain 2(2.9)
Anorexia 2(2.9)
Fatigue 2(2.9)
Insomnia 2(2.9)
Mood changes 2(2.9)
Body odor changes 1(1.4)
Carpal tunnel syndrome 1(14)
Dizziness 1(14)
Excess salivation 1(14)
Low platelet count (65,000/mm®) 1(14)
Malaise 1(14)
Nausea 1(14)
Vaginal dryness 1(14)
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Table 3
Proportion of subjects with HIV RNA levels <400 copies/mL and median CD4+ cell counts at each sampling

HIV RNA < 400 copies/mL

*
Control _n=16

Nelfinavir n= 21

Efavirenz n= 17|

Nevirapine n= 16|

Baseline

7/15 (47%)

19/21 (90%)

16/17 (94%)

13/16 (81%)

Week 2 5/14 (36%) 15/21 (71%) 16/17 (94%) 11/13 (85%)
Week 4 7/16 (44%) 12/19 (63%) 16/17 (94%) 14/16 (88%)
Week 8 6/13 (46%) 13/16 (81%) 15/16 (94%) 8/10 (80%)
Week 12 6/15 (40%) 15/17 (88%) 15/16 (94%) 12/12 (100%)
Median CD4+ cell count (cells/uL)

Baseline 704 718 725 620

Week 4 692 620 650 671

Week 12 668 702 774 740
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*
Women in the control arm were on no ARVI therapy or on NRTI only. Women in all other arms were on two or more nucleoside agents along with the

drug listed.

No significant differences were seen between visits within each arm or in the group overall.
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