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Abstract: Gestational diabetes mellitus (GDM) complicates approximately 7% of pregnan-

cies in the United States. Along with risk factors related to pregnancy, women with a history

of GDM also have an increased risk of developing type 2 diabetes mellitus later in life. These

women require special consideration when discussing contraception and other reproductive

health issues. GDM carries a category 1 rating in the US Medical Eligibility Criteria for all

contraceptive methods, which supports safety of the various methods but does not account

for effectiveness. Contraceptive options differ in composition and mechanisms of action, and

concerns have been raised about possible effects of contraception on metabolism. Clinical

evidence is limited to suggest that hormonal contraception has significantly adverse effects

on body weight, lipid, or glucose metabolism. In addition, the majority of evidence does not

suggest a relationship between development of type 2 diabetes mellitus and use of hormonal

contraception. Data are limited, so it is challenging to make a broad, general recommenda-

tion regarding contraception for women with a history of GDM. Awoman’s history of GDM

should be considered during contraceptive counseling. Discussion should focus on potential

medical comorbidities and the implications of GDM on future health, with special considera-

tion of issues including bone health, obesity, cardiovascular disease, and thrombosis risk.

Providers must emphasize the importance of reliable, highly effective contraception for

women with GDM, to optimize the timing of future pregnancies. This approach to compre-

hensive counseling will guide optimal decision-making on contraceptive use, lifestyle

changes, and planning of subsequent pregnancies.
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Introduction
After many years without change, the unintended pregnancy rate in the United States

dropped from 51% in 2008 to 45% in 2011. Increased contraceptive use was a major

factor driving the decline.1 In particular, use of long-acting reversible contraception

(LARC) gained popularity during that time period.2 However, unintended pregnancy

remains a major public health issue, particularly in the postpartum period and in

women with chronic medical conditions. Rapid repeat pregnancies are associated

with poor obstetric outcomes including preterm birth, fetal growth restriction, and

potentially congenital anomalies.3,4 A short inter-pregnancy interval, typically defined

as another pregnancy conceived within 12–24 months of delivery, also confers an

increased risk of maternal morbidity, including obesity and gestational diabetes.5,6

Women with chronic medical conditions require pre-conception care and preparation

for pregnancy, as their conditions and the medications used to treat them warrant

attention when planning pregnancy.
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Gestational diabetes mellitus (GDM) is a state of abnor-

mal carbohydrate metabolism which develops during preg-

nancy. Approximately 7% of all US pregnancies in 2009

were complicated by diabetes, with 86% of those women

having GDM. Maternal risks with GDM include higher risks

of preeclampsia, shoulder dystocia, and cesarean delivery.

Fetal and neonatal complications include increased rates of

macrosomia, hypoglycemia and hyperbilirubinemia, and

birth trauma. These women have an increased risk of devel-

oping type 2 diabetes mellitus (T2DM) later in life.7

Women with a history of GDM are a special population to

consider when discussing postpartum contraception and preg-

nancy risks. Published literature estimates that up to 70% of

women with a history of GDM will develop diabetes within

22–28 years after pregnancy. Additionally, certain groups may

develop subsequent diabetes at an accelerated rate.8

Up to 60% of Latin American women with GDM

develop overt diabetes within 5 years after pregnancy.9

Effective contraception is therefore imperative in the post-

partum period to plan or avoid future pregnancy.

Contraceptive use allows time for medical optimization

to improve future pregnancy outcomes. In women who

have completed childbearing, prevention of an additional

pregnancy may reduce the risk of subsequent T2DM by

one-third.10

Birth control method selection depends on factors such

as medical comorbidities, current medication use, patient

preference, cost, and desire for future fertility. Health care

providers must emphasize the importance of pregnancy

planning and contraception when caring for women with

a history of GDM. Providers should consider issues

including the effects of hormonal contraception on weight

gain, lipid profiles, insulin sensitivity, glucose metabolism,

and ultimately development of T2DM. This review serves

as a guide for patient-centered counseling when choosing a

method of contraception.

Clinical Guidelines
In 2010, the US Centers for Disease Control (CDC) pub-

lished the first US Medical Eligibility Criteria for

Contraceptive Use (US MEC). The document gives clin-

ical guidelines for choosing a contraceptive method,

depending on patient characteristics and medical condi-

tions. The guidelines use an evidence-based, four-tiered

category system that provides recommendations for the

appropriateness of each contraceptive for women with

various medical conditions. Table 1 depicts the US MEC

categories and definitions. The US MEC assumes that no

other comorbid conditions or risk factors are present, so

the highest category rating should be applied for women

with more than one condition. The goal of these guidelines

is to remove unnecessary medical barriers to accessing and

using contraception and to provide guidance for clinicians.

The US MEC was updated in 2016.11

History of GDM carries a category 1 rating for all

contraceptive methods in otherwise healthy women

regardless of age. However, the US MEC does not account

for availability, effectiveness and efficacy of the methods,

only safety. For example, barrier methods (i.e., condoms)

are category 1 for all medical conditions but have a rela-

tively high failure rate of 12–18%.12,13 Therefore, patients

should be counseled on all methods of contraception for

which they are medically eligible, and effectiveness should

be a key aspect of that counseling. Figure 1 shows avail-

able contraceptive methods and effectiveness.

For women with GDM, the MEC recommendations for

both GDM and for the postpartum state are relevant. During

the first 21 days following delivery, all estrogen-containing

contraceptives are contraindicated due to increased risk for

thrombotic events. Between 21–42 days postpartum the deci-

sion to initiate combined hormonal contraception (CHC)

depends on additional risk factors for thrombosis and breast-

feeding status. Many women with GDM have risk factors for

thrombosis, which include age 35 years or older, previous

thromboembolism, thrombophilia, immobility, transfusion at

delivery, body mass index (BMI) ≥30 kg/m2, postpartum

Table 1 Reproduced from: Curtis KM, Tepper NK, Jatlaoui TC,

et al US Medical Eligibility Criteria for Contraceptive Use, 2016.
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hemorrhage, recent cesarean delivery, preeclampsia, or

smoking.14 After 42 days postpartum, all women can use

CHC regardless of breastfeeding status or pregnancy-related

thromboembolic risk factors. Non-pregnancy related risk fac-

tors such as age, smoking, thrombophilia, or previous throm-

boembolism, and other coexisting conditions may confer

independent contraindications to CHC.15 Progestin-only con-

traceptionmay be initiated at any time after delivery, including

immediate postpartum intrauterine device or subdermal

implant placement.15 In the immediate postpartum period, it

is important not only to consider a history of GDM, but also

breastfeeding status and thrombosis risk factors.

Metabolic Effects Of Hormonal
Contraception
A considerable body of research reports on the effects of

hormonal contraception on weight gain and lipid and car-

bohydrate metabolism, although study methodology and

results are rather mixed. Understanding a contraceptive’s

effects on metabolism is especially important in over-

weight and obese women and in those susceptible to

cardiovascular disease and insulin resistance, such as

women with prior GDM.

Effects Of Contraception On Weight Gain
Many women perceive weight gain as a concerning

side effect of hormonal contraception, and it is often

cited as a reason for avoiding or discontinuing

contraceptives.16,17 Weight gain and postpartum weight

loss are particular concerns for women with a history

of GDM, since the risk of GDM is associated with

higher body mass index.18

Weight gain and the relationship to contraception is

difficult to study for a variety of reasons. Weight gain is

a developmentally normal part of adolescence and women

tend to gain weight over time.19 There are some ethical

challenges to performing randomized, placebo-controlled

trials with hormonal contraception. Additionally, there no

standard definition of a clinically significant weight

change, so a magnitude of weight gain or loss that is

clinically significant to researchers may differ from what

is relevant to women.17

Figure 1 Adapted from World Health Organization (WHO) Department of Reproductive Health and Research. Johns Hopkins Bloomberg School of Public Health/Center

for Communication Programs (CCP). Knowledge for health project. Family planning: a global handbook for providers (2018 update). Baltimore, MD, Geneva Switzerland:

CCP and WHO, 2018.
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Many studies have evaluated weight gain with CHC,

but no causal association is evident. The majority of stu-

dies did not show significant weight gain in CHC users

compared to non-users or those using other forms of

hormonal contraception.20,21

A 2014 Cochrane Review reported on 49 trials evalu-

ating weight in contraceptive users. The review included

studies on combined oral contraceptives, contraceptive

patch, and the contraceptive vaginal ring. Only four trials

used a placebo or no-intervention group, and no increase

in body weight was noted. The vast majority of studies

comparing different hormonal formulations of CHCs

showed no clinically significant differences in weight

between groups. The weight gain that was noted was

similar to known patterns of age-related weight gain.

Additionally, in 51 comparisons of the same estrogen and

progestin types with different doses, only one comparison

showed a possible difference in weight between groups.

Overall the current evidence remains insufficient.17

Progestin-only contraceptives, particularly depot

medroxyprogesterone acetate (DMPA), are commonly

linked with weight gain by providers and patients. A

2016 Cochrane Review on progestin contraceptives and

weight gain included many studies on DMPA. In the

studies that compared DMPA to CHC users, no significant

difference in weight gain was noted, although one study

did show a significant increase in total body fat with

adolescent users of DMPA.22 In the studies comparing

DMPA to non-hormonal contraception, data suggested an

increase in weight for DMPA users, with a gain of 2–3

kilograms measured over 3 years of use. Of the 16 studies

that examined DMPA, three showed an association

between weight gain or increased body fat composition.

The authors determined the quality of the evidence to be

overall low quality.23

A potential concern is use of DMPA in women (both

adolescent and adult) who are already overweight or obese

at the time of initiation. Some data suggest that overweight

or obese patients may gain more weight than normal-

weight users of DMPA.24,25 Additionally, postpartum

DMPA users were more prone to weight gain if they

were overweight or obese before pregnancy, compared

with normal-weight women. Postpartum patients using

DMPA with a BMI of 26–35 kg/m2 had a weight gain of

11.48 pounds compared to patients with a BMI of 21–25

kg/m2 at one year postpartum. Also, when comparing

DMPA users with women who had a postpartum tubal

sterilization procedure in the highest BMI group, women

using DMPA had a 3.28 pound greater weight gain after

one year. DMPA may not be ideal in such women, and

other methods of contraception should be considered if

appropriate.26,27

The data on the effect of the levonorgestrel intrauterine

system (LNG-IUS) on body mass remains unclear. Two

studies evaluating body weight with use of the LNG-IUS

reported a change in body mass composition (increase in

fat mass) without a significant change in weight. One of

these studies compared the LNG-IUS and copper intrau-

terine device (Cu-IUD) over 12 months of use. Women in

both groups experienced weight gain, the magnitude of

which was similar between groups. The LNG-IUS group

exhibited a 2.5% gain in fat mass and a loss of lean mass

compared with controls.28 In contrast, other studies evalu-

ating weight gain alone with LNG-IUS compared to Cu-

IUD showed no significant increase in weight with the

LNG-IUS.29,30

Two trials on progestin-only pills report no significant

weight change. One study compared 6-month weight gain

in users of norethisterone and levonorgestrel (LNG) pills.

The other reported no significant differences in weight

change and BMI with desogestrel compared with no hor-

monal method, although the progestin group showed an

increase in fat mass.31,32 Little information is available on

weight change with use of the norethindrone tablet, which

is the predominant progestin-only pill used in the US

Scant evidence exists on weight change with the eto-

nogestrel (ENG) subdermal implant, the implant contra-

ceptive currently marketed in the United States. One

recent prospective study examined body weight and com-

position of users of the Cu-IUD, LNG-IUS, and ENG

implant. The investigators showed no significant differ-

ence in body weight or composition between groups over

12 months in 149 women.33 Another study compared

DMPA, LNG-IUS, and ENG implant users with Cu-IUD

users, and after adjusting for age and race no differences in

weight change were noted.29 These results contrast with

those of an earlier study showing a 4.1kg increase in

weight over 12 months with the ENG implant when com-

pared to a Cu-IUD.34 Evidence on the LNG subdermal

implant is also mixed, with two studies comparing the

LNG implant to Cu-IUD showing a significant increase

in weight and studies comparing the LNG implant to

DMPA showed no significant difference in weight between

groups.23

Overall, limited evidence exists to suggest a clinically

significant weight gain amongst users of progestin-only
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contraception or combined hormonal contraception.

Hormonal contraception should not be avoided in most

adult women due to concern for weight gain.

Effects Of Contraception On Lipid

Metabolism
It is generally accepted that progestins in hormonal contra-

ception, particularly the more androgenic ones, negatively

impact lipid profiles, while estrogens impart a favorable

effect. Progestins increase low density lipoprotein (LDL)

and triglycerides (TG) and lower high-density lipoprotein

(HDL) levels, whereas estrogens increase HDL and very

low-density lipoproteins (VLDL) and decrease LDL.35,36

Newer progestins, such as desogestrel, drospirenone, or

dienogest may produce a more favorable effect on lipids

due to their less androgenic properties. The effects include

an increase in HDL without a significant change in LDL

levels.37,38 Data suggest that oral contraceptive formula-

tions containing desogestrel and drospirenone increase

HDL levels, and formulations containing gestodene or

norgestimate decrease LDL levels. Formulations contain-

ing LNG demonstrated an adverse effect on lipid profile,

and some data suggest a dose-dependent effect, with fewer

adverse effects with lower LNG dose.36

One randomized trial reported similar effects on lipid

profile in overweight and obese women using oral contra-

ceptives containing ethinyl estradiol plus LNG, compared

those using ethinyl estradiol plus desogestrel. The changes

in lipid profile in the study population were similar to

those reported in previous studies of normal-weight

women.39 Another study, which compared the ethinyl

estradiol and etonogestrel vaginal ring to an oral contra-

ceptive containing LNG and ethinyl estradiol, reported a

more favorable lipid profile with the vaginal ring.40 Brief

review of these data may lead to assumptions that CHC

users should avoid formulations with LNG, but the data

are mixed, and negative effects of LNG on the lipid profile

are likely transient.41

Some could postulate that without the protective

effects of estrogen, progestin-only contraceptives would

worsen lipid profiles. To the contrary, the data on proges-

tin-only pills suggest no significant change in LDL or

HDL levels.42 These data are reassuring, although no

studies have reported on the effects of norethindrone

alone on lipid profile. Norethindrone is currently the only

progestin-only oral contraceptive available in the US

Studies on DMPA and lipid metabolism report mixed

findings of either worsening of lipids or no change.43 In

one study, LDL to HDL ratio increased in the first six

months of use, then returned to baseline after one year.44

Despite these potential effects on lipids, no evidence sug-

gests that DMPA use increases the risk of development of

cardiovascular disease,45,46 which is the clinically-signifi-

cant endpoint.

Studies on the ENG implant demonstrate either no

change or an improvement in lipid profile. In one study

of adolescent implants users, LDL and triglyceride levels

decreased while HDL levels rose, all positive changes in

regards to cardiovascular disease.47 Another study showed

a decrease in HDL levels in healthy adult women, but

levels remained in the normal range.48 A small case series

reported no changes in lipid profile in eight obese women

using the ENG implant.49

Based on the results of several studies, the LNG-IUS

confers no significant effect on lipid profiles. One study

compared LNG-IUS users to Cu-IUD users and found no

difference in lipid levels.50 The results of other studies are

consistent with these findings and also reported similar

cholesterol levels in LNG-IUS users and non-users.51,52

Data also support similar effects in obese women.49

Effects Of Contraception On Insulin

Sensitivity And Glucose Metabolism
Synthetic progestins are structurally similar to testosterone

and traditionally believed to produce androgenic side effects.

Metabolic effects include reduced tissue insulin sensitivity

and glucose tolerance. These effects may be related to dose

and differing androgenicity of various progestins.53–56

Newer generations of progestins were developed to limit

androgenic side effects, particularly effects on lipoproteins

and insulin sensitivity.36,57 Synthetic estrogens may have the

opposite effect on insulin sensitivity,58,59 and recent CHC

formulations were developed containing estrogen molecules

closely resembling natural forms of estrogen. These pro-

ducts, containing estradiol or estradiol valerate, could theo-

retically improve the safety of CHC, but robust clinical data

are not yet available.36

A 2014 Cochrane Review examined the effects of

hormonal contraception in both healthy women and

women at greater risk of metabolic disorders. Thirty-one

trials were included, with the majority reporting on CHC.

In general, no marked differences in carbohydrate meta-

bolism were noted, as measured by comparison of glucose
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or insulin levels, response to glucose challenge, and gly-

cosylated hemoglobin levels. Only one trial stratified par-

ticipants by body weight, and more than half of the trials

excluded women who were overweight or obese, which

could make these results less generalizable to women with

a history of GDM given their increased propensity for

obesity. The review reported no evidence of clinically

important changes in carbohydrate metabolism with hor-

monal contraception, although analysis was limited by

heterogeneity in the CHC formulations studied and in

study methodology.60

Some data suggest a relationship between DMPA and

insulin resistance. A retrospective case-control study

among Navajo women demonstrated that women who

had used DMPA were more likely to develop diabetes

than those who had used CHCs, even after adjustment

for BMI. This risk was associated with length of use, but

interpretation of findings is limited by study design.61

Another study of DMPA showed that glucose levels

began to increase after three months of use and reached

maximum levels at 12 months. Although this increase was

significant, it did not reach the lower cutoff levels for

impaired glucose tolerance or diabetes in any users.62

The effects of the ENG implant on carbohydrate meta-

bolism have been reported in several studies. One reported

no differences in carbohydrate metabolism in implant and

Cu-IUD users. Insulin and glucose, oral glucose tolerance

test, and hemoglobin A1c levels were unaffected though

one year of use. Another study evaluated metabolic para-

meters in ENG implant and LNG implant users. The area

under the curve for glucose and insulin levels increased

during oral glucose challenge in both groups. There was a

statistically significant increase in hemoglobin A1c in

ENG implant users over 24 months, but these results are

not clinically significant in healthy users.63 Another study

showed an increase in fasting glucose from 85mg/dL to

88mg/dL at three years in implant users, a clinically insig-

nificant change.64 Neither of these studies included women

with a BMI > 30. In contrast to these studies, which

included healthy women, one study reported on metabolic

effects of the LNG-IUS and ENG implant in obese

women. Results included higher fasting glucose levels

and decreased insulin sensitivity among ENG implant

users compared with LNG-IUS to the point of pre-diabetes

in some women.49

Few studies exist regarding the LNG-IUS and carbo-

hydrate metabolism, and these studies show inconsistent

effects on insulin sensitivity and glucose metabolism. One

study demonstrated higher rates of impaired fasting glu-

cose in patients using the LNG-IUS, although only in

patients with higher baseline levels.52 Another study

examined the effects of transdermal estrogen and LNG-

IUS in post-menopausal women. Transdermal estrogen

increased insulin sensitivity, but this effect was reversed

when combined with LNG-IUS.65 A study on glucose

metabolism in women with type 1 diabetes using the

LNG-IUS compared with those using the Cu-IUD found

no differences in fasting glucose or insulin levels, hemo-

globin A1c, or daily insulin dosing at six weeks or six

months of use.66 Thus, results are mixed on effects of the

LNG-IUS on carbohydrate metabolism.

Effects Of Contraception On Bone

Mineral Density
In 2004 the FDA added a “black box” warning to the

DMPA labeling, recommending caution beyond 2 years

of use. The warning was founded on concerns that pro-

longed use could result in significant, potentially perma-

nent loss of bone mass, correlated with longer duration of

use. This statement is based on data that shows a loss of

bone mineral density (BMD) of 0.5–3.5% at the hip and

spine after 1 year of use, 5.7–7.5% loss after 2 years of use

and 5.2–5.4% after 5 years of use. However, most studies

with a duration of use of 2–5 years and follow up of 5

years after discontinuation showed that BMD was substan-

tially or fully reversible upon discontinuation of this con-

traceptive method. While some observational studies

suggest a higher fracture risk in women using DMPA,

interpretation is limited by poor study design. It is there-

fore unknown if these BMD changes are clinically signifi-

cant. Given the possible impact on unplanned pregnancies

of limiting DMPA use, especially in vulnerable popula-

tions, the World Health Organization (WHO) convened in

2005 to evaluate the scientific evidence. The panel con-

cluded that there should be no restriction on duration of

DMPA use in women age 18–45. The American College

of Obstetricians (ACOG) supports this recommendation.67

Women with a history of GDM have an increased risk

of developing T2DM in the long term. The impact of

T2DM on bone health is an often under-appreciated com-

plication of the disorder. T2DM is associated with an

increase in BMD but has also been associated with an

increased risk of bone fractures. The risk of fractures is

thought to be unrelated to BMD and instead related to

lower bone quality. A 2017 systematic review included
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data from 30 studies reported that T2DM was associated

with increased risk fracture, with a relative risk of 1.05 (CI

1.04–1.06).68

Given the conflicting data showing an increase in BMD

with T2DM and a simultaneous increased risk of fracture,

it is unclear if the addition of DMPA would modify this

risk. Based on these insufficient data on harms and strong

data to support DMPA as an effective contraceptive

method, limiting use in patients with T2DM due to con-

cern for fracture is not recommended.

Contraception And Subsequent
Type 2 Diabetes In Women With A
History Of GDM
GDM manifests as glucose intolerance and hyperglycemia.

GDM that is controlled by lifestyle and diet modification

is defined as class A1GDM, and GDM requiring medica-

tion for glycemic control is designated as class A2GDM.

Universal screening for GDM is recommended in the

United States. Typically, a 50-g oral glucose challenge is

administered at 24 to 28 weeks of gestation. Venous blood

glucose is measured one hour after the ingested load, and

women with glucose levels above an established threshold

subsequently undergo a one-hour, 100-g oral glucose tol-

erance test. Thresholds for normal values for the one- and

three-hour results vary between institutions.7

The effect of contraceptive hormones on the subse-

quent risk of development of T2DM in women with

GDM is unclear. Large cohort studies have shown that

hormonal contraception does not increase the risk of

development of T2DM in healthy women.59 Given the

increased risk of T2DM in women with GDM, some

researchers have postulated that the metabolic changes

associated with progestins may be magnified in this parti-

cular group of women.

Few studies have addressed whether progestin-only

methods increase the risk of development of T2DM. One

retrospective cohort study including Latina women with a

history of GDM reported a relative risk of 2.87 (95% CI

1.57–5.27) of developing T2DM over 7.5 years in women

using progestin-only pills compared to CHC or barrier

methods. The study may be limited by confounders, as

women in the progestin-only pill group had higher BMI,

parity, cholesterol levels, and gestational weight gain than

the other groups.9 In another study examining women with

a history of GDM who had glucose testing postpartum,

there was no significant difference in glucose metabolism

in women using non-hormonal, combination, or progestin-

only methods aside from DMPA. Women using DMPA in

the first year postpartum were at higher risk of glucose

intolerance.69 A longitudinal study on Latina women with

GDM using DMPA reported that women using DMPA,

compared with those using COC, were more likely to be

diagnosed with T2DM in up to 10 years of follow-up.

Annual incidence rates of developing diabetes was 19%

in DMPA users, and 12% in COC users, with an unad-

justed hazard ratio of 1.58 (95% CI 1.00–2.50; p = 0.05).

However, after adjusting for weight gain in the DMPA

group, the adjusted hazard ratio was 1.07 (95% CI 0.61–

1.89; p = 0.81). The authors suggested that the increased

rate of diabetes was related to weight gain in this particu-

larly susceptible group.70

Hormonal IUDs are highly effective and safe in women

with diabetes.66,71 A randomized controlled trial of women

with Type 1 DM using the LNG-IUS showed no significant

differences in fasting glucose, insulin requirements, or gly-

cosylated hemoglobin in LNG-IUS users compared with

Cu-IUD users over 12 months of use.66 Additionally, in a

small study of postpartum women with GDM, the LNG-

IUS did not impact postpartum glucose tolerance.72 The Cu-

IUD is also safe in women with diabetes and provides a

highly effective, non-hormonal long-acting reversible con-

traceptive method.

As IUDs and implants are now being placed in the

immediate post-partum period (during the hospitalization

for labor and delivery), it was essential to evaluate the

impact of contraception and postpartum follow-up. One

study studied postpartum women in California and showed

that women with diabetes were more likely to follow up

for postpartum care than women without diabetes.73 Data

from another study suggested that women who received

contraception prior to hospital discharge were less likely to

attend their postpartum appointment, but were just as

likely to participate in postpartum glucose screening.74

Information on the effect of lactation on glucose toler-

ance are uncertain, and the metabolic effects of contra-

ceptive hormones in breastfeeding women with GDM is

unknown. Breastfeeding produces a relatively hypoestro-

genic state in the postpartum period, and some data sug-

gest that breastfeeding may decrease the long-term risk of

T2DM in women with a history of GDM. Breastfeeding

women have better lipid profiles, lower fasting and post-

prandial glucose levels, and greater insulin sensitivity in

the early postpartum period.75
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In women who develop T2DM with complications, the

safety profile of hormonal contraception potentially change.

DM alone, without vascular disease, is MEC category 1 or 2

for all contraceptive methods—no contraindications are pre-

sent for any method. If patients were to develop nephropathy,

retinopathy, neuropathy, or other vascular disease or have DM

of > 20 years duration, DMPA becomes Category 3 and CHCs

become Category 3 or 4 depending on the severity of the

condition. This is due to the theoretical risk of reduction of

HDL levels withDMPA, as previously discussed as well as the

potential cardiovascular risks associated with estrogen-con-

taining contraception.11,15 Other progestin-only and non-hor-

monal methods of contraception remain suitable for use in this

population.

Contraceptive Efficacy And Safety
In Obese Women
In addition to the concerns regarding discontinuation of hor-

monal contraception due to weight gain and the general nega-

tive effects of obesity, concerns have also been raised

regarding contraceptive efficacy and safety in obese women.

Since obesity is highly prevalent among women with GDM,

the questions surrounding efficacy and safety impart particular

interest. As the obesity epidemic has worsened over time,

several recent research studies address contraceptive efficacy

and obesity, especially since contraceptive studies historically

excluded overweight or obese women. Obesity may affect the

efficacy of hormonal contraception because of metabolic

effects or greater body mass/body fat.76 Previous pharmaco-

kinetic (PK) studies have shown that obesity affects the drug

levels of hormonal contraceptives with varied impact on

pharmacodynamics.77 Some research reports lower serum

hormone concentrations with COCs and the contraceptive

vaginal ring containing LNG and ethinyl estradiol in obese

women.78,79 Additionally, obese women using COCs may

experience a longer half-life and a longer time to reach

steady-state than normal-weight women, which some postu-

late is a potential mechanism for contraceptive failure.80

However, data support that COCs produce the same degree

of ovulation suppression in thin and obese women.81,82 A

recent pharmacokinetic study using pooled data from four

studies examining LNG-containing COCs demonstrated

reduced systemic COC exposure in obese women, but did

not show a difference in trough levels of either LNG or ethinyl

estradiol. In women using COCs correctly, it would unlikely

result in lower contraceptive efficacy.83

Other research has been directed at pregnancy rates. A

2016 Cochrane Review reported on 12 studies comparing

pregnancy rates in overweight or obese women and nor-

mal-weight women. Most studies did not show a higher

rate of pregnancy in overweight or obese women77 The

majority of research examined COCs, and of the five

studies, two found a relationship between BMI and preg-

nancy. One study of a pill containing norethindrone acetate

and ethinyl estradiol showed a higher pregnancy rate in

women with a BMI ≥ 25 (RR 2.49, 95% CI 1.01–6.13).

However, this difference disappeared when the BMI cutoff

was changed to 27.384 In contrast to this study, another

trial evaluating a pill containing LNG and ethinyl estradiol

reported more pregnancies in non-obese women as com-

pared to obese women (Pearl index 5.59 [95% CI 0.70–

10.47] vs zero).85 In addition, a meta-analysis of seven

COC Phase 3 trials was published which showed a higher

failure rates in obese women. The Pearl Indices were 3.14

and 2.53 for obese and normal-weight women, respec-

tively (adjusted HR 1.44 [95% confidence interval (CI):

1.06–1.95; p=0.018]).86

An experimental transdermal patch containing levonorges-

trel and ethinyl estradiol reported more pregnancies in obese

women as compared to non-obese women who were treat-

ment-compliant (Pear Index 4.63 [95%CI 0.10 to 9.17] versus

2.15 [95% CI 0.27 to 4.04]).85 Regarding the currently mar-

keted transdermal contraceptive patch containing norelgestro-

min and ethinyl estradiol, an FDA review of data surrounding

it the found that 33% of pregnancies occurred in a small subset

of women whose baseline body weight was ≥ 90kg, with a

significant association between baseline body weight and

pregnancy (p < 0.001). Therefore, the package insert states

that the transdermal patch may be less effective in women in

this weight category.87,88 The conclusion that obese women

can rely on the efficacy of hormonal contraception to prevent

pregnancy is supported by a prospective cohort of 1,523

women using CHCs (pill, patch, ring) without a significant

difference in pregnancy rates across BMI categories.

Pregnancy rates were 8.44% for BMI < 25, (95% CI 6.1–

11.5) 11.03% for BMI 25–30 (95% CI 7.5–16.0), and 8.92%

for BMI > 30 (95% confidence interval 7.6–11.5).89

Other studies evaluating DMPA, LNG-IUS, the two-

rod LNG implant, and the ENG implant showed no differ-

ences between groups.77 Although one study of the ENG

implant showed that plasma concentrations of ENG were

48% lower in obese women, multiple larger studies did not

show a difference in levels.90 Therefore, consideration for

progestin-only methods in obese women should be given,
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especially given the increased risks of abnormal uterine

bleeding and endometrial hyperplasia in obese women.15

Both the World Health Organization and the CDC

MEC assign a Category 1 or 2 rating for all contraceptives

for obese women (BMI >30). CHCs are considered a

Category 2 for this group due to a concern regarding

cardiovascular risks, such as acute myocardial infarction

(MI), stroke, and venous thromboembolism (VTE). Few

studies have looked at these outcomes. One study reported

that the risk of stroke in CHC users did not change with

BMI.91 There is conflicting evidence regarding risk of

acute MI in obese women using CHCs, however the abso-

lute risk of acute MI is low in reproductive aged-women

regardless of BMI. It is known that obesity and CHC use

are both independent risk factors for VTE. Obese women

using CHC may be at a higher risk of VTE than normal-

weight women, with a large systematic review suggesting

that obese COC users had a 5–8 times higher risk of VTE

than obese non-users and a 10-times higher rate than non-

obese non-users.92 However, like the risk of acute MI, the

absolute risk of VTE in an otherwise-healthy reproductive-

aged population is small, and the risk of VTE in obese

women during pregnancy and the postpartum period is

much higher than while using CHC.15 Given the above-

mentioned data, obese women using CHCs should be

counseled that there may be an increased risk of VTE.90

Overall, high quality studies do not indicate an associa-

tion between BMI and efficacy of most contraceptives, but

the number of studies is small and further research is

needed. In addition, hormonal contraception is safe to

use without contraindication in an otherwise-healthy

obese population with proper counseling regarding poten-

tial cardiovascular and VTE risks.

Contraceptive Recommendations
And Future Health Implications Of
Gestational Diabetes
The CDC MEC assigns a category 1 rating for patients

with a history of GDM for all contraceptives. Although the

available evidence supports this rating, the literature

behind this recommendation is limited. Many studies

describe effects over a short period of time (6–12 months)

and may not account for long-term effect. Also, since

institutions vary in their diagnostic criteria for GDM,

there may be heterogeneity in the cohorts presented in

the current literature. Additional directed studies in this

population of women are needed.

Based on current evidence, women with past GDM are

candidates for all hormonal and non-hormonal contracep-

tives, in the absence of other contraindications. As in all

patients, recommendations for contraceptive use in these

women should include consideration of medical co-morbid-

ities, plans for subsequent pregnancies, acceptability, conve-

nience, and non-contraceptive benefits.

Progestin-only pills are frequently prescribed for

breastfeeding women. There is no theoretical or proven

impact on breastmilk supply or infant development, and

the absence of estrogen allows immediate postpartum

initiation. Since progestin-only pills do not affect throm-

boembolism risk or lactation, they can be safely initiated

immediately postpartum in breastfeeding and non-breast-

feeding women. Similarly, progestin implant and IUDs can

be safely used postpartum. IUD placement may occur

immediately after delivery (post-placental insertion), or 4

to 6 weeks postpartum, without substantially increased

risks of expulsion. IUD placement after 10 mins after

delivery of the placenta up to the first 4 weeks postpartum

(delayed postpartum insertion), can be considered, but

expulsion rates are higher than acceptable in many clinical

settings. Etonogestrel implants are safely used in lactating

and non-lactating women at any time postpartum, and

provide LARC benefits without the risk of expulsion asso-

ciated with IUDs. Clinicians should consider LARC meth-

ods the first-line options in many women, based on their

high effectiveness.

Given the limited data surrounding the impact of each

contraceptive method on insulin sensitivity, glycemic con-

trol, lipid profiles, weight gain and long-term risk of

T2DM, it is not possible to make a generalized recom-

mendation for women with a history of GDM.

Instead, as with women without prior GDM, counsel-

ing should appropriately balance the patient’s knowledge

of contraceptive options, past contraceptive use, beliefs

surrounding contraception and future childbearing plans.

Providers should counsel patients about the superior effi-

cacy of LARC methods. Tubal sterilization is an option for

women who no longer desire fertility, and should include

consideration of potential surgical risks, especially in the

setting of obesity or other conditions.

Women’s preferences for the different types of contra-

ceptives and their contraceptive uptake have shifted in

recent years. Older studies found that women with a his-

tory of GDM were more likely to choose tubal sterilization

and less likely to choose DMPA.93 A more recent study

showed that women with a history of GDM were more
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likely than the general population to use highly-effective,

reversible contraception.73 The available data, albeit lim-

ited, suggests that all types of CHC are safe for women

with a history of GDM.94–96

Counseling a woman about the implications of GDM

on her future health and future pregnancies guides deci-

sion-making on contraceptive use and timing of subse-

quent pregnancies. Women should understand that GDM

diagnosis in one pregnancy increases the risk of GDM in

future pregnancies. In a cohort of 651 women with GDM,

the rate of recurrence in the next pregnancy was 35.6%. In

this particular study, maternal weight preceding her next

pregnancy was predictive of recurrent GDM, with higher

weight associated with greater risk.97

Postpartum care for women with GDM involves educa-

tion about a diet and nutrition, exercise, and weight loss.

Appropriate birth spacing with contraceptive use may help a

woman reduce her subsequent risk of GDM by allowing her

to return to a normal weight between pregnancies.

Furthermore, GDM is a major risk factor for future insulin

resistance and T2DM. In a large population study of 659,164

pregnant women, 3.3% had a diagnosis of GDM. Of those

with GDM, the probability of developing T2DM was 3.7%

within 9 months of delivery and 18.9% within 9 years.98

Providers must continually address contraception and

reproductive health needs with patients over time. The best

contraceptive at one time may no longer be ideal as a

woman’s plans for childbearing and medical conditions

change. In particular, women with GDM may develop

T2DM, hypertension, or cardiovascular or other disorders,

with which combined hormonal methods are contraindicated.

Directed counseling and comprehensive information on

future health risks associated with GDM will support and

motivate women to make healthy lifestyle modifications.

Obstetrician-gynecologists and primary care providers should

ensure that all women with receive ongoing diabetes screen-

ing, blood pressure monitoring, and weight reduction coun-

seling. Postpartum referrals to weight loss programs and

nutritionists may also be appropriate for some women.

Conclusion
Women with a history of GDM have specific needs when

considering postpartum care and contraceptive manage-

ment. Current consensus supports the safety of all contra-

ceptive methods, but the evidence is incomplete. Women

with GDM should be counseled on methods in a similar

manner to those without the condition, considering effec-

tiveness, acceptability, future childbearing plans, and non-

contraceptive benefits. Some literature suggests adverse

metabolic effects with use of systemic, progestin-only

methods, but data are incomplete and findings are mixed.

The overall risk of worsening lipid profiles, decreased insu-

lin sensitivity, and the development of diabetes appears to

be low and clinically insignificant in most women.

Future well-designed studies must evaluate the safety of

hormonal contraception, particularly progestin-only contra-

ception, in women with GDM. Also, with the recent

increased popularity of immediate postpartum LARC in

US hospitals, evaluation of the metabolic effects of proges-

tin implants in the early postpartum period in women with

GDM is warranted. Additional evaluation of the relation-

ships between diabetes, bone mass, and contraception is

necessary. Adequate postpartum glycemic control and preg-

nancy spacing are paramount in these women, and further

research on best contraceptive practices are necessary.
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