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Abstract
As HIV-positive women live longer lives, and as testing for HIV becomes more routine, clinicians
can expect to see more HIV-positive women in their practices. The need to be aware of management
issues particular to this population becomes increasingly important. Metabolic dysregulation is a
common, long-term complication associated with HIV and is one of the most difficult to manage.
Hormonal contraception also is associated with metabolic dysregulation. As more HIV-positive
women choose long-term, reversible contraception, the potential for concomitant and additive side
effects, and the need for careful, proactive management strategies to avoid these complications, will
become more important. This article reviews research detailing the metabolic dysfunction associated
with hormonal contraception and with HIV-seropositivity. It highlights reasons for concern regarding
the potential, although as yet theoretical, increased risk for metabolic dysfunction when hormonal
contraception is used in the presence of HIV. Suggestions for management strategies for women
living with HIV who choose to use hormonal contraception are presented. These strategies should
be viewed as suggestions for management until substantitive research becomes available.
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INTRODUCTION
Over the past 25 years, HIV disease has become a chronic health condition rather than a lethal
diagnosis.1 Antiretroviral therapy has increased the lifespan of individuals infected with HIV
in developed countries, and new treatment options promise further increases in the length and
quality of life. In September 2006, the Centers for Disease Control and Prevention (CDC)
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recommended that screening for HIV be included in the general consent for medical care
without the requirement of a separate, written consent for HIV screening.2 This change was
made in recognition of the improved outcomes associated with antiretroviral therapy, and to
better address the need to identify HIV-positive individuals who have not yet been diagnosed.
2 For pregnant women, the routine panel of baseline prenatal screening should include HIV,
with re-screening in the third trimester for those who are at high risk of acquisition, who present
with symptoms of acute HIV infection, or who reside in a community with HIV incidence
among women of childbearing age greater than or equal to 17 HIV cases per 100,000 person-
years.2

Healthcare providers can anticipate seeing more HIV-positive individuals in their practices.
While medical management of HIV should remain in the hands of specialists, primary care
providers such as midwives may continue to manage the general and reproductive health
concerns of HIV-positive women.

Most women living with HIV are of reproductive age.3 Because women constitute the majority
of individuals younger than 25 years of age who are infected with HIV,4 control of fertility
and the option of effective, reversible birth control will become a more significant issue as
these women choose to have families and to space, rather than avoid, pregnancies. Midwives
must be aware of the current clinical issues unique to HIV-positive populations, such as the
long-term complications of HIV disease and its treatment. Metabolic dysregulation is a
common and difficult-to-manage complication and may be of particular concern for HIV-
positive women.

This article reviews the theoretical association between hormonal contraception, HIV and its
treatment, and metabolic dysregulation, highlighting the potential for concomitant adverse
effects. Suggestions for the management of hormonal contraception in HIV-positive women
are presented. We review components of a baseline evaluation that may be particularly germane
to evaluating metabolic risk. We then recommend additional laboratory and radiologic tests
that providers may wish to consider, based on the theoretical concerns discussed. As concerns
regarding increased risk of metabolic dysregulation in HIV-positive women using hormonal
birth control are theoretical at present, there are no accepted standards for the management and
follow-up of hormonal contraceptive use in this context. Definitive management strategies are
expected to evolve as formative data become available.

BACKGROUND
Metabolic Dysregulation: Definition, Diagnosis, and Risk Factors

Metabolic dysregulation refers to a wide range of alterations in glucose, insulin, lipid, or bone
metabolism, from precursor conditions such as impaired glucose tolerance, impaired fasting
glucose, insulin resistance, dyslipidemia, and decreased bone mineral density (BMD), to
clinically significant conditions such as type 2 diabetes, cardiovascular disease, or fractures.
Glucose and lipid abnormalities are easily diagnosed via blood tests (Table 1). Decreased BMD
may be diagnosed using dual energy x-ray absorptiometry.7 Currently, there is no practical
way of identifying insulin resistance in the clinical setting.

Numerous clinical, behavioral, and sociodemographic factors are related to an increased risk
of metabolic dysfunction. The key risk factors are summarized in Table 2. HIV infection and
its treatment8,9 are also associated with an increased risk of metabolic dysfunction, as is the
use of hormonal contraception.10
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HIV
In 1985, 7% of AIDS cases in the United States were diagnosed in women; by 2003, the
incidence of AIDS in women had increased to 26% of cases.11 Currently, more than 300,000
women in the United States are living with HIV/AIDS, and most are of reproductive age.3,
12,13 Hispanic and African American women constitute 82% of HIV/AIDS cases among
women in the United States.14 This issue is of particular importance to midwives, given their
involvement in the care of under-served, vulnerable populations.

Contraception
Contraceptive use in the United States is very common, with 98% of all women who have ever
had intercourse reporting having used at least one contraceptive method.15 Of the various
methods available, hormonal contraception is used most frequently. In the 2002 National
Survey of Family Growth, a survey of contraceptive use and method choice among men and
women in the United States between the ages of 15 and 44 years, 82% of women reported ever
having used oral contraceptive pills (OCPs).15 A growing number of women are using other
forms of hormonal contraception, including depot medroxyprogesterone acetate (DMPA),
progestin-only implants, contraceptive patches, vaginal rings, and progestin-containing
intrauterine devices.

Few studies have investigated contraceptive use in women living with HIV. Contraceptive
choice may differ between women who do and those who do not have HIV,16 but this
conclusion may be confounded by the woman’s age, which impacts contraceptive choice.15,
17 In a nationwide longitudinal cohort study of HIV-negative and -positive women, Massad et
al.17 reported that among 20-year-old women, almost 40% use hormonal contraception, while
40% used barrier methods. The proportion using hormonal contraception decreases with
increasing age. Sterilization and choosing not to contracept are more common among older
members of the cohort.

Extensive literature supports an increased risk of dysregulated glucose, insulin, lipid, and bone
metabolism associated with the use of hormonal contraception in HIV-negative populations.
10,18–20 This risk may be more pronounced in women who are already at increased risk for
metabolic dysregulation, including Hispanic and African American women,21 women with a
history of gestational diabetes,22 and, theoretically, women living with HIV.

Metabolic Dysregulation in Women Who Are HIV-Positive and Who Use Hormonal
Contraception

HIV-positive women find themselves at the intersection of multiple epidemics. Most US
women who are HIV-positive are Hispanic or African American.14,23 In the general population,
both Hispanics and African Americans are at increased risk for type 2 diabetes,24

cardiovascular disease,25 and metabolic syndrome, compared to whites.26 Therefore, these
women may be at increased risk for metabolic dysfunction for a variety of reasons in addition
to their HIV status.27

Hormonal contraception may represent an additional risk for metabolic dysfunction. The
pattern of metabolic dysregulation associated with hormonal contraceptive use is very similar
to the metabolic changes associated with HIV disease10,28 (Table 3). Both include glucose
intolerance and insulin resistance. Changes in triglycerides, high density lipoprotein (HDL),
and BMD demonstrate a more complex relationship to hormonal contraception: the alterations
seen likely reflect the type and dose of the hormones used.

To date, there are no data regarding additive effects of hormonal contraception use in the
presence of HIV on the degree or onset of metabolic dysfunction in HIV-positive individuals.
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Nonetheless, the potential for metabolic interactions theoretically exists. Therefore, the causes
of metabolic dysregulation in HIV-positive women and in women who use hormonal
contraception are reviewed here, with suggestions for clinical evaluation and management.

HIV AND METABOLIC DYSREGULATION
Insulin and Glucose Dysregulation

The cause of HIV-related insulin and glucose dysregulation is unclear but is likely
multifactoral. The potential causes include body fat composition changes (lipodystrophy),29

factors related to the HIV disease process, including inflammation and direct viral effects,30

duration and severity of HIV disease,31 the choice of antiretroviral therapy (both class and
individual drug choice) and duration of use,32 as well as risk factors found in the general
population.30

Lipodystrophy and Insulin and Glucose Dysregulation
HIV-related lipodystrophy syndrome, which closely resembles the phenotype of the rare
congenital and acquired lipodystrophy syndrome, was first described in 1997–199833,34 in
patients using protease inhibitors. Until recently, research suggested two distinct forms of
therapy-induced lipodystrophy. Lipoatrophy is the loss of subcutaneous fat throughout the
body, especially in the face, limbs, and gluteal region.30 Total body fat may be normal or low,
and patients may note a progressive weight loss.30 Lipohypertrophy, in contrast, consists of an
increase in total weight and body fat, with an increase in waist size caused by intra-abdominal
fat accumulation. Breast enlargement, as well as dorsocervical fat pads (buffalo hump or fat
pad on the back of the neck) can also be seen.30 Lipoatrophy and lipodystrophy were reported
to occur in isolation and in combination. However, recent reports comparing body fat changes
over time in both HIV-positive and -negative women indicate that lipohypertrophy may not be
directly associated with antiretroviral therapy, nor can it be routinely found in persons with
peripheral lipoatrophy.35–38 Many authors now propose that HIV-related lipodystrophy
involves peripheral as well as central lipoatrophy,39,40 while central fat accumulation may be
more a product of non–HIV-related factors, such as aging or a restoration to health phenomenon
after starting antiretroviral therapy.

In HIV-positive individuals who use highly active antiretroviral therapy (HAART), the
prevalence of lipodystrophy has been reported to range from 2% to 84%.41 The large range
may be a consequence of many factors, including inconsistencies in terminology and lack of
a universally accepted case definition.36,42 Lipodystrophy typically appears after
approximately 10 to 18 months of HAART treatment.43

HIV-related lipodystrophy has been reported to be associated with glucose and lipid
dysregulation,44 although this is not always the case. Some have suggested that the increase
in free fatty acid levels associated with lipodystrophy may be responsible for the increase in
insulin resistance.45

HIV Disease-Related Factors and Insulin and Glucose Dysregulation
The role of HIV disease-related factors in metabolic dysregulation has also been considered.
The literature supports a link between inflammation and insulin resistance as proinflammatory
cytokines stimulate lipolysis and inhibit adipose tissue lipogenesis, resulting in lipids being
deposited in other tissues, most notably in the liver or muscle, which can lead to insulin
resistance in that tissue.46 In HIV-positive patients, increasing severity and longer duration of
HIV disease, as well as a greater degree of immune system recovery, appear to be associated
with metabolic dysregulation.47 Whether this dysregulation occurs because of stimulation of
proinflammatory pathways, however, is unclear. What might stimulate these proinflammatory
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pathways in the HIV-positive individual is equally uncertain: lipodystrophy and metabolic
dysregulation are seen most often in individuals who have complete viral suppression, making
it difficult to link virologically induced inflammation with metabolic dysregulation.
Furthermore, in studies done before the widespread use of antiretroviral therapy, HIV-positive
men were found to be more insulin sensitive than their HIV-negative counterparts,48 thus
calling into question the association between HIV-related inflammation and insulin resistance.
While the precise mechanisms of HIV-related metabolic dysfunction are unclear, it has been
well established to be associated with HIV disease.

Antiretroviral Therapy and Insulin and Glucose Dysregulation
The role of antiretroviral therapy in metabolic dysregulation has been the subject of intense
scrutiny, and our understanding of the mechanisms involved has evolved over time.49–51 Many
health practitioners initially believed that the new drug combinations, also referred to as
“cocktails” or HAART, which included protease inhibitors, were particularly associated with
metabolic dysfunction.52 Subsequently, the contribution of protease inhibitors to metabolic
dysfunction vis-à-vis that of the other classes of antiretrovirals used in the cocktails, especially
the nucleoside reverse transcriptase inhibitors, has been called into question.

Viewing glucose and insulin dysregulation as a class effect also has changed. Recent research
suggests that the class effect, or the contribution of protease inhibitors versus nucleoside reverse
transcriptase inhibitors, for example, may be less important than the individual contributions
of each drug.8,9,50 For example, while indinavir (Crixivan; Merck & Co., Inc., Whitehouse
Station, NJ), a protease inhibitor, has a significant impact on glucose metabolism, atazanavir
(Reyataz; Bristol-Myers Squibb, New York, NY), another protease inhibitor, appears to be
fairly benign. The one exception to this rule is non-nucleoside reverse transcriptase inhibitors;
this class of drugs does not seem to contribute directly to glucose or insulin dysregulation.53

Research has elucidated multiple pathways, both direct and indirect, by which antiretroviral
therapy alters glucose and insulin metabolism. Protease inhibitors directly interfere with
glucose metabolism by blocking glucose transport into the cell, which is most likely a transient
effect.32,50 The direct effects of nucleoside reverse transcriptase inhibitors on glucose
metabolism have yet to be characterized. Direct effects of individual medications on metabolic
dysregulation have not been established for all antiretroviral therapy agents, especially those
belonging to the newly emerging drug classes.

Indirectly, medication-induced changes such as lipodystrophy likely contribute to glucose and
insulin dysregulation. Both nucleoside reverse transcriptase inhibitors and protease inhibitors
likely contribute to the development of HIV-related lipodystrophy. In addition, nucleoside
reverse transcriptase inhibitors may exert an indirect influence on glucose homeostasis and
insulin action via their toxic effect on mitochondria.54

It is well accepted that antiretroviral therapy is an important contributor to insulin and glucose
dysregulation in HIV-positive patients, and our knowledge of how antiretroviral therapy
contributes to this dysregulation has grown significantly. However, the multiplicity of
mechanisms that link antiretroviral use with glucose and insulin dysregulation, and the fact
that not all of the drugs within a class are identical in terms of the degree to which they
contribute to the dysregulation, have made it difficult to determine the exact nature of the
mechanisms involved.

HIV Disease-Related Factors and Lipid Dysregulation
Dyslipidemia, much like insulin resistance and glucose intolerance, likely results both from
disease- and antiretroviral therapy-related processes. Untreated, HIV infection results in a
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substantial decrease in serum total cholesterol, HDL, and LDL levels, as is seen in other
infectious diseases. Triglyceride levels, on the other hand, increase with the onset of AIDS.
55 After the initiation of antiretroviral therapy, increases in LDL and total cholesterol are seen
without a significant change in HDL. These increases in LDL and total cholesterol were
originally associated with antiretroviral therapy, but are now understood to reflect a return to
health and to preinfection lipid levels, in addition to specific age-related changes.55 The lack
of response to antiretroviral therapy seen with HDL may indicate a host response to the virus
that results in decreased HDL rather than a response to antiretroviral therapy.29

Antiretroviral Therapy and Lipid Dysregulation
Antiretroviral medications, especially protease inhibitors, are clearly associated with some of
the lipid abnormalities seen in HIV-infected persons. The increase in triglycerides is
attributable to specific therapies and to the development of lipodystrophy.44 Insulin resistance
may play a role in the increase in triglycerides, but abnormal lipid pathways, exclusive of those
related to insulin resistance, also have been proposed. Lipid abnormalities can also exist in the
absence of measurable insulin resistance.44

Different protease inhibitors have dramatically different effects on hyperlipidemia, with
ritonavir (Norvir; Abbott Laboratories, Abbott Park, IL) causing the most serious elevations.
56 Among the non-nucleoside reverse transcriptase inhibitors, efavirenz (Sustiva; Bristol-
Myers Squibb) may have a more negative effect than nevirapine (Viramune; Boehringer
Ingelheim Pharmaceuticals, Ridgefield, CT) on triglyceride levels, although not all studies
support this conclusion.50 Nevirapine has also been shown to boost HDL levels,57 and
efavirenz may do the same.58

HIV and Dysregulation of Bone Metabolism
HIV-positive patients have lower BMD than their seronegative counterparts, although the
severity of this decrease varies across studies. Prevalence rates of osteopenia, osteoporosis, or
both in HIV-positive patients of all ages range from 16% to 66%.59,60 In the general population,
55% of individuals aged 50 years and older have either osteoporosis or osteopenia.61 Not only
is decreased BMD more common among HIV-positive individuals than among persons who
are not HIV-positive, but bone loss in seropositive populations also begins at a younger age
than in seronegative populations.60 While decreased BMD appears to be common in HIV-
positive populations, only a few reported cases of fractures exist.62

While the increased incidence of low BMD in HIV-positive populations is well documented,
there is much less agreement regarding its etiology. Non-HIV-related risk factors, such as age,
gender, family history, race, tobacco use, or inadequate calcium intake, play a role in these
outcomes. However, controlling for these factors does not eliminate the association between
HIV seropositivity and low BMD.59 The initial assumption was that HIV-related decreases in
BMD were related to protease inhibitor use, but subsequent research questions this assumption.
59,60 Some have suggested that increased levels of proinflammatory cytokines may play a role
in osteoclast activation and bone resorption.63 Others have hypothesized a direct interaction
between HIV and cells of the bone and bone marrow, chronic T-cell activation, HIV-related
disturbances of calcium homeostasis, and altered vitamin D metabolism, as well as increased
rates of opportunistic infections or neoplastic diseases.63 Hormonal deficiencies associated
with HIV (hypoandrogenism), a history of wasting or poor nutrition, and past steroid use are
also possible contributors,64 as is lactic acidosis related to nucleoside reverse transcriptase
inhibitor-associated mitochondrial toxicity.65
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Summary
HIV and its treatment can lead to increases in fasting insulin and insulin resistance, along with
increases in blood glucose values. The etiology of this dysregulation is doubtless multifactoral.
Antiretroviral therapy is a major contributor, but lipodystrophy and HIV disease-related factors
likely contribute as well.

Different lipid subgroups are differently influenced by HIV disease and its treatment. Increased
triglycerides are most closely associated with medication choice and lipodystrophy, while
increases in LDL and total cholesterol more likely reflect a return to health and normal age-
related alterations. The persistent decrease in HDL that begins with the onset of HIV is more
likely related to a host response to the virus, although an increase in HDL may be associated
with non-nucleoside reverse transcriptase inhibitor use. No definitive evidence links these lipid
abnormalities to adverse clinical outcomes. However, there is evidence suggesting an
association between LDL66 and HDL67 levels and abnormalities in intermediate endpoints,
such as carotid intimal-medial thickness or endothelial dysfunction. Evidence linking HIV-
related lipid abnormalities to myocardial infarctions or to other clinical manifestations of
cardiovascular disease has not yet been established.

Finally, while a decrease in BMD is associated with HIV and its treatment, the etiology of this
decrease remains unclear. Fortunately, while decreased BMD is relatively common in
populations with HIV, fractures are not.

HORMONAL CONTRACEPTION AND METABOLIC DYSREGULATION
The literature investigating the impact of hormonal contraception on metabolic outcomes is
vast, and much of it is contradictory or ambiguous. The mechanisms by which hormonal
contraception influences metabolic processes are equally ambiguous.

Hormonal Contraception and Insulin and Glucose Dysregulation
Both estrogen and progesterone are implicated in the etiology of insulin resistance and the
deterioration of glucose homeostasis during pregnancy; however, the specific contributions of
each are unknown. The impact of synthetic contraceptive hormones, individually and
synergistically, in nonpregnant women is even less clear.

Both estrogen deficiency and pharmacologic levels of estrogen are associated with insulin
resistance. Estrogen deficiency is associated with deterioration in glucose homeostasis and
with insulin resistance,68 while replacement to normal levels restores glucose homeostasis and
insulin sensitivity.10 In pharmacologic doses, as can be found in contraceptive formulations,
estrogen is often positively associated with insulin resistance68 in a dose-dependent fashion.

The effects of progestins on glucose tolerance and insulin sensitivity differ according to
progestin type, method of administration, and dose. Progestins fall into four different classes:
gonane progestins, estrane progestins, a spironolactone-derived progestin, and pregnane
progestins. First-generation gonane progestins, norgestrel and levonorgestrel, uniformly cause
a progressive decrease in glucose tolerance as well as an increase in insulin resistance, both
fasting and postglucose load, regardless of formulation, dose, or method of administration.20

The newer generation gonane progestins, gestodene and desogestrel, have demonstrated a
significantly improved metabolic profile over that of their predecessors,69 although the
tendency of desogestrel to increase the half-life of insulin may mask the presence of insulin
resistance.10

Norethindrone, the most common of the estrane progestins used in contraceptive formulations,
has minimal effects on glucose tolerance.70 Some authors, however, suggest that norethindrone
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use in women with metabolic risk factors may lead to clinically significant, detrimental
outcomes.22 Kjos et al.22 found that in Hispanic mothers with a history of gestational diabetes
mellitus, postpartum use of a norethindrone-only oral contraceptive, along with breastfeeding,
increased the woman’s risk for type 2 diabetes as compared with nonusers and non-
breastfeeding mothers using combined oral contraceptives. The negative impact of unopposed
progestin could be aggravated by the hormone flux that occurs in the postpartum state and with
breastfeeding, and thus one cannot extrapolate to women who are neither postpartum nor
breastfeeding. However, the impact of hormonal contraception on metabolic outcomes may
differ significantly between young, healthy women with few metabolic risk factors, and those
with significant background risk for metabolic dysfunction.

Drospirenone, one of the newer progestins used in newer combined oral contraceptive
formulations (e.g., Yasmin; Berlex Laboratories, Richmond, CA), has minimal effects on
glucose and insulin levels in healthy women, even with prolonged use. It is more specific for
the progesterone receptors than other progestins, which may account for its lower side-effect
profile.69

In considering the impact of progestins, not only the type but the mode of administration may
be important. The different modalities (pills, injection, and implants) often involve different
progestins, so it is difficult to determine if it is the type of progestin, the mode of administration,
or both that are responsible for the variations in outcomes. Oral, low-dose, progestin-only
contraceptives are generally thought to have minimal metabolic effects, bearing in mind the
qualification described above.71 However, intramuscular administration of DMPA, one of the
pregnane progestins, and levonorgestrel implants are consistently associated with worsening
glucose tolerance and insulin resistance.20 In clinical trials, duration of exposure to DMPA and
levonorgestrel implants has contributed to the effect of these hormonal contraceptives on
glucose metabolism and insulin action. Longer exposure leads to more severe dysregulation,
especially in regard to insulin resistance.20 The risk of DMPA causing abnormal glucose
tolerance seems to be particularly elevated in women with other risk factors for diabetes. In a
cohort of Navajo women, a population at high risk for type 2 diabetes, users of DMPA were
more likely to develop type 2 diabetes than nonusers, and longer use of DMPA was associated
with greater risk.21

Hormonal Contraception and Lipid Dysregulation
Serum lipids and lipoproteins are also altered in women who use hormonal contraceptives, the
nature of the change depending on the specific contraceptive used. Very low-density
lipoproteins (VLDLs), HDL, and triglycerides are most significantly impacted. Estrogen
increases serum levels of HDL and VLDL,72 while progestins appear to decrease HDL levels.
72 The introduction of triphasic regimens provided formulations with reduced progestin doses
and minimal impact on HDL.72

Elevations in triglycerides likely result from the estrogen-induced increase in hepatic VLDL
synthesis.72 Estrogens may also alter lipoprotein lipase activity, shifting the flux of
triglycerides from storage in adipose tissue to usage in skeletal muscle.73 Progestins also can
contribute to this dysregulation: desogestrel and gestodene are associated with elevations in
triglycerides, as is DMPA.74 Levonorgestrel implants, however, reduce triglyceride
concentrations in a dose-dependent manner.72

LDL is also affected by exogenous hormones. Estrogen may increase LDL receptor activity,
thus promoting LDL and remnant uptake by cells and decreasing plasma LDL levels.75 While
first-generation progestins antagonize this effect, the newer progestins may not.72 There is
some concern that OCPs, while not altering LDL levels, may actually increase the proportion
of more atherogenic LDL subfractions.75 However, this concern may not be relevant: HDL
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and triglyceride levels, and not LDL, may be more predictive of cardiovascular disease risk in
women than men.76

Hormonal Contraception and Dysregulation of Bone Metabolism
The relationship between OCP use and BMD is unclear. Clinical studies are inconsistent and
have indicated a positive association between OCP use, decreased BMD, and the occurrence
of fractures,77 no association between OCP use and any measure of bone metabolism,78 and
in other studies, a positive association between OCP use and increased BMD.79 This
inconsistency of outcomes may be indicative of a lack of association between OCP use and
bone metabolism, or may be attributable to differences in study design or contraceptive
formulation.

Progestin-only contraceptives have a more consistently negative impact on BMD than do
OCPs, although levonorgestrel implants appear to have a neutral effect, possibly because of
the androgenicity of levonorgestrel compared to other progestins. DMPA is of particular
concern. The Food and Drug Administration (FDA) has published a black box warning
highlighting the possibility that prolonged DMPA use results in a significant decrease in BMD.
The degree of loss is proportional to the duration of DMPA use and may not be completely
reversible, although this point remains controversial.80–82 DMPA may not necessarily be the
culprit, because DMPA use is associated with other conditions that are confounding risk factors
for low BMD, such as poor calcium intake, tobacco and alcohol use, and insufficient weight-
bearing exercise.83

The impact of DMPA on BMD is likely the result of the consequent estrogen deficiency.84 In
former DMPA users, BMD is identical to that of never users at menopause.85 In women using
DMPA through the menopausal transition, DMPA-related bone loss does not seem to progress.
82 However, there is little information regarding fracture risk in women who use DMPA
through the menopausal transition as compared to nonusers. Thus the long-term impact of
reduced BMD is uncertain. Of greater concern is the possibility that the use of DMPA during
the early reproductive years may impair attainment of peak bone mass, which generally occurs
around age 30, theoretically placing a woman at greater risk for postmenopausal osteopenia/
osteoporosis and fractures.86

Summary
Despite the complex and sometimes contradictory nature of the data on hormonal contraception
and metabolic dysregulation, some important conclusions emerge. Hormonal contraception
may have an adverse impact on glucose metabolism and insulin resistance, regardless of the
dose of estrogen or the type, dose, or mode of delivery of the progestin, although some of the
low-dose oral formulations may actually improve insulin resistance. Insulin resistance may be
present in women who use hormonal contraception, but in otherwise healthy, low-risk women,
the short-term clinical significance appears to be negligible. In women already at risk for
metabolic dysregulation, however, the additional metabolic stress caused by hormonal
contraception may lead to adverse outcomes, including increased rates of type 2 diabetes.21,
22 Progestin-only methods appear to be especially problematic.

The impact of hormonal contraception on lipid metabolism is more straightforward, although
any evidence of clinically important outcomes or disease is lacking. Estrogen increases serum
levels of HDL and VLDL, the latter of which is at least partly responsible for the increase in
triglycerides often seen in those using oral contraceptives. Estrogen also decreases plasma
LDL. Progestins decrease HDL levels, but the lower doses of progestins found in triphasic
regimens appear to have minimal impact on HDL. Some progestins also increase triglycerides,
especially the newer generation gonane progestins and DMPA.
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While there is much debate over the impact of combined hormonal contraception on BMD,
DMPA has a clearly negative, albeit reversible, effect.

HIV, HORMONAL CONTRACEPTION, AND METABOLIC DYSREGULATION:
THEORETICAL CONCERNS

While the actual combined risk for metabolic dysregulation in women who are both HIV
seropositive and use hormonal contraception remains unknown, the potential for synergy
exists. As the literature demonstrates, women who have risk factors for metabolic dysregulation
are more likely to develop metabolic dysregulation while on hormonal contraception than those
who do not. HIV-seropositivity certainly appears to be a risk factor for metabolic dysregulation.
Of course, whether the relationship between hormonal contraception and HIV is similar to that
between hormonal contraception and other risk factors for metabolic dysregulation has not
been established.

Although there are no data-based recommendations regarding the use of hormonal
contraception in women living with HIV infection, clinicians should consider the potential
complications that may result from this combination of risks. Clinical management decisions
in providing birth control for HIV-positive women should be made collaboratively by
midwives, their consulting physicians, and an HIV specialist.

PROPOSED CLINICAL MANAGEMENT OF WOMEN LIVING WITH HIV WHO
CHOOSE TO USE HORMONAL CONTRACEPTION

In the following section, we suggest information that may be assessed during a routine history
and exam when an HIV-positive woman requests contraception, which particularly targets risk
factors for metabolic dysregulation. In addition, we present laboratory and radiologic studies
that providers may wish to consider. These tests can provide information on baseline metabolic
abnormalities and provide a basis for later comparison, thus allowing prompt determination of
adverse metabolic changes.

Baseline Evaluation
General History—Given the theoretical risk of increased metabolic dysregulation when
hormonal contraception is used in the context of HIV, the authors suggest that HIV-positive
women who present for birth control be evaluated at their baseline visit for all of the risk factors
for metabolic dysregulation found in the general population (Table 2). In addition, information
regarding complications with previous contraceptive use as well as complications during
previous pregnancies (for example, a history of gestational diabetes) is important, as is a
thorough behavioral history that would include past or present tobacco, alcohol and substance
abuse, and any history of depression.

HIV-Specific History—A thorough HIV-related history should focus on those aspects of
HIV and its treatment that have been found to be associated with metabolic dysregulation. The
year of diagnosis of HIV may be important, because a longer duration may be associated with
increased risk of metabolic dysfunction.9 A history of opportunistic infections suggests more
severe HIV disease,11 and information about treatments, especially recent or ongoing steroid
use, short-term for Pneumocystis jerovici pneumonia or longer-term for wasting, can help with
making an individual risk assessment. Nadir CD4 count and peak viral load also will help
determine the severity of HIV disease; knowing the current CD4 count and viral load will allow
the provider to evaluate the degree of immune function and level of viral control. The larger
the gap between nadir and current CD4 count, or between peak and current viral load, the
greater the risk for metabolic dysfunction.9 A complete history of antiretroviral therapy use,
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including specific medications used, duration of use, and current regimens, can inform the
provider about the nature and duration of antiretroviral therapy exposure, both by drug class
and individual drug.

Information on current therapy is important in view of the fact that many antiretroviral
medications, including but not limited to nevirapine (Viramune) and ritonavir (Norvir), can
decrease ethinyl estradiol levels (reproductive hormones and antiretroviral therapy share a
common metabolic pathway in the liver).87–89 This decrease in serum levels of ethinyl estradiol
can potentially reduce the efficacy of OCPs. Unlike ethinyl estradiol, which is subject to first-
pass metabolism, levonorgestrel implants, DMPA, and other non-oral formulations are not.
90 However, all contraceptive steroid hormones are substrates of the CYP3A4 microsomal
enzyme system, and if they are used in the presence of CYP3A4 enzyme inducers, their serum
levels may be reduced.90–92 No studies have investigated serum levonorgestrel levels in the
presence of antiretroviral therapy. DMPA levels have been studied in the presence of nelfinavir
(Viracept; Pfizer US, New York, NY), efavirenz (Sustiva), and nevirapine (Viramune), and no
significant changes in any of the hormone parameters were noted in comparison to control
groups at 2, 4, 6, 8, 10, and 12 weeks after DMPA dosing.16 Studies of CYP450 interactions
have not yet been conducted for the contraceptive patch or the ring.

Women should also be asked if they have noticed any changes in body fat distribution,
especially an increase in bra size, the presence of a buffalo hump, or a loss of fat in the arms,
legs, or face, because these changes may indicate the presence of lipodystrophy.

Physical Examination
A baseline physical examination is important, paying particular attention to the presence of
hypertension (blood pressure >130/80), obesity (waist circumference >35 inches or BMI ≥25
kg/m2), and acanthosis nigricans, the presence of velvety, light brown-to-black markings,
which are usually found on the neck, under the arms, or in the groin area, and that may indicate
the presence of insulin resistance. The provider should also evaluate for the presence of
lipodystrophy by looking for a buffalo hump and for loss of fat in the face, arms, and legs.

Education
Although the risks of hormonal contraception in the setting of HIV disease are only theoretical,
education regarding prevention of metabolic complications, namely diet and exercise, is
important for all women. The importance of follow-up must be emphasized so that problems
can be identified and addressed in a timely manner. Adequate calcium and vitamin D intake,
weight-bearing exercise, smoking cessation, and decreasing alcohol consumption are
important for reducing the risk of osteoporosis.

Alternative forms of contraception should always be discussed. Metabolic dysregulation may
only be a potential adverse effect associated with use of OCPs, the contraceptive patch,
levonorgestrel implants, and DMPA. Whether or not the systemic levels of levonorgestrel
associated with use of the levonorgestrel-releasing intrauterine system93 are sufficient to cause
metabolic dysregulation has not been adequately studied.94

Emergency contraception in the context of HIV has received minimal research attention.95

Because anti-retrovirals, progestins, and ethinyl estradiol use a common liver metabolic
pathway, concern regarding the adequacy of hormone levels and efficacy in the presence of
the antiretroviral medication is legitimate. These concerns should not lead to the avoidance of
emergency contraception, but should prompt, instead, more stringent follow-up for potential
ongoing pregnancy. Consultation with a contraceptive specialist may also be indicated.
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Women who choose oral contraceptives should be informed of the necessity of using condoms
(male or female) in addition to OCPs, in view of potentially decreased plasma levels of ethinyl
estradiol/progestins in the face of antiretroviral therapy. Of course, all HIV-positive patients
should be encouraged to use condoms even in seroconcordant relationships to protect
themselves from other HIV strains as well as other sexually transmitted infections.

Additional Recommendations
Laboratory and Radiologic Studies—Given the theoretical increased risk for metabolic
dysfunction in HIV-positive women who use hormonal contraception, we propose the
performance of specific laboratory and radiologic studies. Although they are not part of any
standard recommendation, we feel that these laboratory and radiologic studies are reasonable
given the biologic plausibility of the theoretical concern herein presented. Furthermore, these
studies will provide a useful baseline for later comparison and will identify metabolic
dysfunction before beginning hormonal contraception. Fasting plasma glucose or a 75-gram
oral glucose tolerance test, as well as fasting total cholesterol, LDL, HDL and triglycerides,
are recommended. Obtaining a dual energy x-ray absorptiometry scan to identify pre-existing
decreased BMD is controversial because it is unclear what the results mean for young women
regarding current as well as postmenopausal fracture risk. Some studies have indicated an
increase in BMD in HIV seropositive men who use alendronate, but the incidence of fractures
in HIV-positive patients with osteoporosis is still quite low. The long-term benefits of this
therapy, especially for women, as well as the long-term risks, are unknown. However, for
women who were diagnosed with HIV at a young age, or who were infected at birth, who have
multiple risk factors for decreased BMD (Table 2), and who are considering using DMPA
before the attainment of peak bone mass, a baseline measure of BMD may be of value.
Performance of such tests should be done in consultation with the HIV specialist.

If laboratory and/or radiologic studies are ordered, the initiation of hormonal contraception
would ideally be deferred until the results of the laboratory studies are available. However, if
the midwife feels that the patient is at risk for becoming pregnant before follow-up, the
initiation of hormonal contraception at the baseline visit may be reasonable, along with an
appointment for a return visit in 3 months, and a limited number of refills if OCPs are the
contraceptive of choice.

If the baseline physical exam and laboratory studies are normal, the woman can be started on
the hormonal contraception of her choice and followed as indicated in Figure 1. Good
communication with the HIV provider will be most helpful in providing adequate follow-up
without redundant blood draws. Most HIV providers follow stable patients every 3 months,
and laboratory studies could be coordinated allowing the midwife and the HIV provider to
obtain the necessary tests without duplication of cost and effort.

Severe hypercholesterolemia or hypertriglyceridemia are absolute contraindications to OCP
use and relative contraindications to levonorgestrel implant use.96 Diabetes mellitus with
evidence of end-organ damage is a relative contraindication to both OCP use and levonorgestrel
implant use.96 Management of these relative or absolute contraindications should be the same
in HIV-positive and HIV-negative women.

Laboratory abnormalities that do not constitute a relative or absolute contraindication to
hormonal contraception use are more difficult to address. However, a discussion with both the
consulting physician and the HIV specialist to determine the best approach for prescribing
hormonal contraception and the appropriate follow-up is important. Equally central is a frank
discussion with the patient to discuss the theoretical risks. Once the appropriateness of
hormonal contraception and the patient’s preference have been determined and documented,
the recommendations outlined in Figure 1 for the follow-up of women without lab
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abnormalities might be used as a starting point for the management discussion. Laboratory or
radiographic abnormalities that emerge while a woman is using hormonal contraception should
be managed on an individual basis and should be discussed both with the consultant and the
HIV specialist.

CONCLUSIONS
Research suggests the potential for overlap of metabolic complications between HIV and its
management, and the use of hormonal contraception. Both HIV and hormonal contraception
use share a common risk profile for metabolic abnormalities, and while there is insufficient
evidence that hormonal contraception aggravates the metabolic dysregulation associated with
HIV, the literature suggests a need for caution and careful, conservative management. Denying
a woman her choice of contraceptive because of an as-yet-hypothetical concern is
inappropriate, but so is ignoring the potential for iatrogenic side effects. Research is needed to
investigate these issues and to provide evidence-based practice guidelines for hormonal
contraception management in HIV-positive women. Until then, conservative management that
focuses on early identification of problems and close cooperation with and sharing of
information among midwives, HIV providers, consulting physicians, and the women involved,
seems appropriate.
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Figure 1.
Proposed management plan if laboratory evaluation is included in management paradigm.a
aThese protocols are suggested for consideration only and should not be considered as
definitive practice recommendations.
bLipid profile includes total cholesterol, high density lipoprotein, low density lipoprotein, and
triglycerides.
cIf all results remain within normal limits, repeat every 6 months, alternating between FBS and
GTT. Consider repeating dual energy x-ray absorptiometry in DMPA users every 3 years in
patients with significant risk factors for osteoporosis, especially in those who started DMPA
before 30 years of age.
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dFollow-up as indicated for normal lab results may provide a useful baseline for the
management of these women.
FBS = fasting blood sugar; HC = hormonal contraception; GTT = glucose tolerance test.
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Table 1

Diagnosis of Glucose, Lipid, and Bone Mineral Density Abnormalities

Biochemical Abnormalities Diagnostic Criteria

Glucose abnormalitiesb
 Prediabetes FPG 100–125 mg/dLa = impaired fasting glucose

2-hr post–50 g glucose load 140–199 mg/dLa = impaired glucose tolerance
 Diabetes Symptoms of diabetes plus random plasma glucose ≥200 mg/dLa or

2-hr post–75 g glucose load ≥200 mg/dLa

Fasting lipid abnormalitiesc
 Total cholesterol 200–239 mg/dL = borderline high

≥240 mg/dL = high
 HDL <50 mg/dL
 LDL 100–129 mg/dL = near optimal/above optimal

130–159 mg/dL = borderline high
160–189 mg/dL = high
≥190 mg/dL = very high

Triglycerides 150–199 mg/dL = borderline
200–499 mg/dL = high
≥500 mg/dL = very high

Bone mineral densityd
 Osteopenia BMD between 1 and 2.5 SD below that of a “young normal” adult (T-score between −1 and −2.5)
 Osteoporosis BMD is 2.5 SD or more below that of a “young normal” adult (T-score ≤ −2.5). Women in this group who

have already experienced one or more fractures are deemed to have severe or established osteoporosis.

BMD = bone mineral density; FPG = fasting plasma glucose; HDL = high-density lipoprotein; LDL = low-density lipoprotein; SD = standard deviation;
TG = triglycerides.

a
Note: Must be confirmed by repeat testing on a different day if abnormal.

b
Data taken from The American Diabetes Association.5

c
Data taken from The National Cholesterol Education Program.6

d
Data taken from the National Osteoporosis Foundation.61
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Table 2

Risk Factors for Metabolic Dysfunction Found in the General Population

Type 2 Diabetes Mellitus
 Increasing age
 Overweight or obesity as defined by increased waist circumference >35 inches or BMI ≥25 kg/m2

 Non-white race/ethnicity
 Family history of type 2 diabetes mellitus
 History of gestational diabetes or neonate weighing >9 pounds
 History of polycystic ovarian syndrome (PCOS)
 Hypertension (BP >130/80)
 Physical inactivity
 Dyslipidemia
Cardiovascular Disease
 Increasing age
 Overweight or obesity as defined by increased waist circumference >35 inches or BMI ≥25 kg/m2

 Non-white race/ethnicity
 Family history of cardiovascular disease in first-degree relative
Osteoporosis
 Increasing age
 Female gender
 Family/personal history of fractures as an adult
 Race (white and Asian)
 Small-boned and thin women
 Menopause or cessation of menses
 Lifestyle: cigarette smoking, excessive alcohol consumption (>2 drinks/day), inadequate calcium consumption, little or no weight- bearing exercise
 Medications: glucocorticoids, excessive thyroid hormones, anticonvulsants, antacids containing aluminum, gonadotropin releasing hormones,
methotrexate, heparin, or cholestyramine

BMI = body mass index; BP = blood pressure.

Adapted from the National Osteoporosis Foundation.61
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