
DIALOGUES
I  N   C  O  N  T  R  A  C  E  P  T  I  O  N ®

Educational Objectives:
The health care provider should be able to:

n	�recognize that increased risks are  
associated with pregnancy in women  
with various medical conditions

n	�evaluate evidence-based risks and benefits 
of use of hormonal contraceptive methods 
and intrauterine contraceptives (IUCs) in 
women with various medical conditions

n	�facilitate use of contraceptive choices that  
do not exacerbate medical problems

All contraceptive methods currently available
in the United States are generally safe for use by 
healthy, nonsmoking women and pose only mini-
mal health risks overall. Nevertheless, in selecting 
appropriate contraception for women with existing 
medical conditions, clinicians must consider that 
effective contraception is particularly important for 
many such women because unplanned pregnancy 
may exacerbate the underlying condition. At the 
same time, the preexisting condition is itself likely 
to increase the risks of maternal and fetal complica-
tions, morbidity, and mortality inherent in any  
pregnancy. Therefore, when selecting one of the 
many effective contraceptive methods available,  
clinicians and women need to consider each 
method’s risk/benefit profile relative to the specific 
underlying illness. Risks of pregnancy in women 
with certain medical conditions are generally greater  
than risks associated with contraceptive use.

	 This Dialogues in Contraception® article addresses 
a number of common medical problems, describing  

the current evidence regarding appropriate hormonal  
and nonhormonal contraceptive selections. The 
American College of Obstetricians and Gynecolo-
gists (ACOG) issued updated guidelines in June 2006 
for the use of hormonal contraception in women 
with medical conditions1; the Dialogues in Contra-
ception® recommendations are consistent with the 
updated ACOG guidelines. 

Effects of Contraceptive 
Hormones
Estrogen-containing (combination) methods.
Exogenous estrogen increases synthesis of several 
coagulation factors that promote thrombosis, in a 
dose-dependent manner.2-4 A small increased risk of 
venous thrombosis and embolism (VTE) is associated 
with use of combination oral contraceptives (COCs) 
in women without other risk factors for cardiovas-
cular disease (CVD) compared with nonuse, but  
the absolute risk of VTE remains very low.5,6 Other 
estrogen-containing contraceptive methods  
(transdermal patch, vaginal ring) produce pharma-
cologic estrogen levels and are expected to have 
an increased risk of VTE similar to COCs.7 There is 
no increased risk of arterial thrombosis (myocardial 
infarction [MI], stroke) in nonsmoking, normoten-
sive women using these methods compared with 
nonusers.7-12 However, in women with preexisting 
thrombotic risk factors the risk of thrombosis is  
further increased by combination hormonal  
method use.13,14

Progestin-containing methods. Most evidence 
indicates that progestins have no effect on coagu-
lation factors and therefore no thrombophilic 
effects.15-17 As the thrombophilic effect of com-
bination hormonal methods is produced by the 
estrogen component, progestin-only contraceptive 
methods (depot medroxyprogesterone acetate 
[DMPA], etonogestrel [ENG] implant, progestin- 
only OC, levonorgestrel-releasing intrauterine
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system [LNG-IUS]) may be more appropriate than 
estrogen-containing methods for women with  
CVD risk factors.1,18 The highly effective copper 
T380A intrauterine contraceptive (IUC) contains  
no hormones and therefore also is an appropriate 
contraceptive option for many women with  
medical problems that contraindicate use of  
hormonal contraceptives.

Efficacy/Safety of  
Contraceptives in Various 
Medical Conditions

Conditions Associated With Increased 
Risk of CVD
Diabetes. In women with either type 1 or type 2  
diabetes without vascular disease, use of  
combination hormonal contraception does not 
adversely affect metabolic control, promote 
vascular disease, or increase risk of CVD.19-24 
Use of combination hormonal contraceptive 
methods does not increase risk of type 2 diabetes 
in women with prior gestational diabetes.25 In 
women with diabetes with vascular involvement, 
use of combination hormonal contraceptive 
methods is contraindicated.26-28 Based on theo-
retical concerns, ACOG recommends that use of 
combination hormonal contraceptives in women 
with diabetes should be limited to nonsmoking,  
otherwise healthy women who are younger 
than 35 and have no evidence of hypertension, 
nephropathy, or retinopathy.1 For women with 
diabetes, with or without vascular disease or 
hypertension, use of IUCs or progestin-only con-
traceptive methods is not contraindicated.18,29,30

Hypertension. A systematic review of 22 articles 
published through February 2005 describing 
13 studies of COC use and CVD risk found that, 
overall, hypertensive COC users were found to  
be at higher risk for MI and stroke than hyper-
tensive non-COC users, but that women who had 
their blood pressure measured before initiating 
COCs were at lower risk for ischemic stroke and 
MI than women who did not have such pre-
initiation measurement.31 Because the risks of 
adverse events in pregnancy are increased in 
hypertensive women, ACOG recommends that 
nonsmoking women with blood pressure well 
controlled by antihypertensive agents, under age 
35, and otherwise healthy may try combination 
hormonal contraceptive methods with careful 
monitoring; if blood pressure remains controlled, 
use can be continued.1,18 Use of combination 
hormonal methods in women with severe (ie, 
uncontrolled) hypertension is contraindicated.26-28 

Progestin-only methods and IUCs are appropriate 
options for women with either controlled  
or uncontrolled hypertension.1,18

Inherited/acquired thrombophilias. The  
influence of exogenous estrogen on clotting 
mechanisms may synergistically further increase 
risk of thrombosis in women with thrombophil-
ias32,33; therefore, women with known inherited 
or acquired thrombophilias should not use  
estrogen-containing contraceptives.18 Progestin- 
only contraceptive methods and IUCs are  
appropriate options. Use of estrogen-containing 
contraceptives is also contraindicated in women 
with a personal history of thromboembolic 
disease,27,28,34 but progestin-only contraceptive 
methods and IUCs are appropriate alternatives.1 
However, ACOG states that individualized  
decisions may be made regarding use of combi-
nation hormonal methods by such women,1  
if they are receiving anticoagulant therapy.  
This approach seems reasonable, as the small 
thrombophilic effect of estrogen is overcome  
by anticoagulant therapy.
	 Routine testing for thrombophilic factors 
in asymptomatic women before contraceptive 
selection is not indicated,18,35,36 unless there is a 
strong family history of thrombophilia (eg, idio-
pathic VTE in a first-degree relative).37,38 Most 
women with thrombophilias will not develop VTE 
whether or not they use exogenous estrogen, 
and risk of VTE in pregnancy is higher for these 
women than that associated with combined 
hormonal contraception.33,36,39,40 Screening tests 
for coagulation disorders have poor positive pre-
dictive value for clinical events and may exclude 
many women who could safely benefit from use 
of hormonal contraception.36,38

Mitral valve prolapse. Asymptomatic mitral 
valve prolapse is not a contraindication to use of 
combination hormonal contraceptive methods. 
However, mitral valve regurgitation, arrhythmia, 
valve replacement, or the presence of other  
clinical symptoms precludes use of estrogen- 
containing methods, which could increase risk  
of VTE. Progestin-only methods and IUCs are 
appropriate options.

Obesity. Data are conflicting regarding whether 
obesity may decrease efficacy of some combina-
tion hormonal contraceptives. One study of COC 
use41 and one of transdermal patch use42 have 
found somewhat higher pregnancy rates in  
overweight and obese women. However, in a 
study of a COC containing ethinyl estradiol (EE)  
25 mcg/norgestimate, no significant differ-
ences in pregnancy rates were observed between 
women in the lowest weight decile (86 to 113.5 
pounds) and the highest weight decile (175 to 
240 pounds).43,44 A study of 1 year’s use of a 
91-day extended-regimen COC (EE 30 mcg/LNG) 
reported no pregnancies among women weighing  
90 kg or more at baseline although pregnancies  
occurred in women with lower baseline 
weights.45 Similarly, an analysis of vaginal ring 
data found that no pregnancies occurred in the 
heaviest women (189 to 272 pounds), including 
41 women who weighed 198 pounds or more.46 
Therefore, it appears that the contraceptive  
efficacy of combination hormonal methods is 
sufficiently high in overweight women, and 
those motivated to use these methods should  
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not be excluded from doing so.1 However, obese women should be made 
aware that obesity, age, and use of estrogen-containing contraceptives are 
independent risk factors for VTE. ACOG recommends that for obese women 
aged over 35 progestin-only methods and IUCs represent appropriate  
contraceptive options.1

Temporary or prolonged immobilization. Estrogen-containing methods 
should be discontinued 1 month prior to elective surgery associated with an 
increased VTE risk, and not restarted until 1 month post-surgery, to avoid 
further increasing perioperative risk of thrombosis. Although there are no 
data to support the recommendation, progestin-only contraceptive methods 
or IUCs are appropriate for use in women who are paraplegic or otherwise 
immobilized by disease or injury. 

Migraine headaches. Use of combination hormonal contraceptives is con-
traindicated in women with migraine headaches accompanied by aura (ie, 
focal neurological symptoms).1,18,27,28,47 Many studies of COC use, stroke risk, 
and migraines do not distinguish migraine with aura from migraine without 
aura; therefore, there is still a concern as to whether all migraineurs have an 
increased risk of stroke with use of combination hormonal contraceptives.1 
ACOG guidelines state that combination hormonal methods may be used by 
women with migraine headaches who do not have focal neurologic symp-
toms, do not smoke, are otherwise healthy, and are younger than age 35.1 
Progestin-only methods are appropriate options for women with migraine 
with aura who have no other risk factors for stroke (eg, smoking, hyper-
tension).1,18 IUCs may be used by women with migraine with or without 
aura.1,18 For a detailed discussion, see “Relation of Headache to Method of 
Contraception” in Dialogues in Contraception®, Volume 9, Number 3.

Other Medical Conditions
Women with seizure disorders. Although decreased contraceptive steroid 
levels in women taking COCs and some antiepileptic drugs (AEDs) raise 
concern regarding reduced COC efficacy, no studies have reported higher 
rates of pregnancy with COC use in women also taking AEDs.1 Combination 
hormonal methods are appropriate for use in women with seizure disorders 
whether or not they are taking enzyme-inducing AEDs or other AEDs. The 
large Oxford-Family Planning Association contraceptive cohort study found 
no evidence that combination hormonal methods increase the frequency of 
epileptic seizures.48 Although some authorities recommend using 50-mcg-
estrogen COCs in women taking enzyme-inducers, ACOG states that there 
are no published data supporting this recommendation.1 Because progestin- 
only OCs are very low-dose contraceptives, their use would not appear 
prudent in women using enzyme inducers. A pilot study suggests that the 
high contraceptive efficacy of the LNG-IUS is maintained in women taking 
enzyme-inducing drugs.49 Product labeling for the ENG implant indicates 
that this method is not appropriate for women chronically taking enzyme-
inducing drugs.50 DMPA is a high-dose progestin-only contraceptive, and 
concomitant use of enzyme inducers has not been found to increase risk 
of pregnancy in women using this method.51 In addition, use of DMPA has 
been found to reduce seizure frequency in women with seizure disorders.52 

Systemic lupus erythematosus (SLE). The findings of 2 large randomized 
trials support the safety of COC use in women with inactive or stable SLE 
who do not have moderate or high levels of anticardiolipin antibodies.53,54 
In a 1-year placebo-controlled trial of COCs, rates of severe and moderate 
disease flares were similar in both treatment groups.53 In a comparative  
trial of COCs, progestin-only OC, and copper IUC, rates of flares were simi- 
lar in the 3 treatment groups.54 Neither study addressed contraceptive use 
in women with severe SLE; ACOG recommends that estrogen-containing 
contraceptives not be used by women with SLE and a history of vascular  
disease, nephritis, or presence of antiphospholipid antibodies.1 Progestin-
only methods and IUCs are appropriate methods for these women.1

Multiple sclerosis (MS). Data from the Nurses’ Health Study cohorts indi-
cate that use of COCs is not associated with risk of development of MS (past 
users, relative risk [RR] 1.2, confidence interval [CI] 0.9-1.5; current users, RR 
1.0, CI 0.6-1.7) compared with never-users.55 A recent questionnaire study 
of MS symptoms in pregnancy, postpartum, and COC use found no change 
in symptoms among 64% of pregnant women, 59% of postpartum women, 
and 67% of COC ever-users.56 No COC users reported worsening of  
symptoms, and 13% reported symptom improvement, suggesting that  
there is no progression and possible amelioration of MS during combination 
hormonal contraceptive use. Progestin-only contraceptive methods and  
IUCs are also appropriate options for women with MS. 

Sickle cell disease (SCD). Progestin-only methods and IUCs are appropri-
ate contraceptive options for women with SCD.1,18,57,58 Several studies have 
found that women with SCD using progestin-only methods (particularly 
DMPA) had significantly better outcomes (eg, improvements in painful 
crises, headache, body weakness, biochemical and hematologic parameters) 
than nonusers with SCD.57,58

	 The presence of a hemoglobinopathy by itself does not preclude use of 
combination hormonal contraceptive methods. There are no data regarding 
VTE risk in women with SCD and COC use. ACOG concludes that pregnancy 
carries a greater risk for women with SCD than use of combination hormonal  
contraceptive methods.1 In the absence of data, combination hormonal  
contraceptive methods can be used in women with SCD.

Depression and bipolar disorder. In an analysis of data from 17 placebo-
controlled trials of women receiving the antidepressant fluoxetine, there 
was no clinical evidence that concomitant use of COCs and fluoxetine 
affects the safety or efficacy of either agent.59 In a prospective cohort 
study, depressive symptom scores improved slightly from baseline (method 
initiation) after 1 year of DMPA use, suggesting that DMPA should not exac-
erbate symptoms in women with pre-existing depression.60 Some women 
with psychiatric disorders may have difficulty in adhering to daily, weekly, 
or monthly contraceptive regimens, so IUCs and implantable contraception 
may be advantageous alternatives. Women with bipolar disorder are some-
times treated with AEDs, so the cautions discussed above (see “Women with 
seizure disorders”) also apply to some women with bipolar disorder. IUCs 
may be appropriate options for women using AEDs to treat bipolar disorder.

Summary and Conclusions
In women with many medical conditions, pregnancy increases risks of
disease exacerbation, comorbidity, and mortality. Such heightened risks 
underscore the importance of effective contraception to help women with 
medical conditions avoid pregnancy or delay it until optimal therapeutic 
control of the underlying condition is achieved. Fortunately, a variety of 
highly effective contraceptive methods with differing characteristics are 
available. Clinician familiarity with the benefit/risk profiles of these methods 
can enhance appropriate selection of contraception for women with various 
medical conditions.

(continued on page 8)
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Educational Objectives:
The health care provider should be able to:

n	� describe common symptoms and diagnostic criteria for  
premenstrual syndrome (PMS) and premenstrual dysphoric  
disorder (PMDD) 

n	� identify elements of an evidence-based approach to treatment 
strategies for PMS/PMDD

n	� understand appropriate contraceptive options for symptom  
management and/or pregnancy prevention in women with  
premenstrual disorders

Premenstrual physical and mood symptoms are common among reproductive-age 
women, but diagnostic criteria and treatment strategies for recognized premenstrual 
disorders are not always clearly understood. This article addresses the diagnosis and 
differentiation of premenstrual disorders, as well as various management/treatment 
approaches, including the use of oral contraceptives for both symptom amelioration 
and pregnancy prevention.

Definitions of Premenstrual Disorders 
Premenstrual disorders are characterized by various cyclic affective and 
somatic symptoms that occur only in ovulatory women and only during the 
luteal phase of the menstrual cycle, resolving within 4 days of the onset of 
menses.1 Diagnosis of premenstrual disorders is complicated by the diversity 
and prevalence of premenstrual symptoms among reproductive-age women: 
approximately 50% to 80% of women with ovulatory cycles experience  
at least some premenstrual symptoms that range from mild to severe.2  
In addition, many medical and psychiatric conditions, such as thyroid dis-
ease, diabetes, depressive and anxiety disorders, substance abuse disorders, 
migraine, asthma, seizure disorders, and endometriosis may be exacerbated 
during the late luteal or menstrual phase of the cycle.1,3 For these reasons, 
prospective documentation of premenstrual symptoms for at least 2 to 3 
cycles is recommended to establish the timing of symptoms relative to menses 
and to differentiate symptom patterns. Such prospective documentation 
of symptoms is also necessary to differentiate the more common premen-
strual syndrome (PMS), the cyclic luteal phase occurrence of symptoms 
severe enough to interfere with some aspects of life1, from the less common 
premenstrual dysphoric disorder (PMDD), in which the cyclic luteal phase 
occurrence of symptoms markedly interferes with work or social activities 
and relationships with others.4

PMS
The American College of Obstetricians and Gynecologists (ACOG) criteria 
state that PMS can be diagnosed if the woman reports at least 1 of 6 affec-
tive symptoms (depression, angry outbursts, irritability, anxiety, confusion, 
social withdrawal) or at least 1 of 4 somatic symptoms (breast tenderness, 
abdominal bloating, headache, swelling of extremities)1: 

n	� that have occurred during the 5 days before menses in each of the  
3 prior menstrual cycles 

n	� are relieved within 4 days of the onset of menses without recurrence  
until at least cycle day 13 

n	� occur reproducibly during 2 cycles of prospective recording 

n	� and interfere with some part of the woman’s normal functioning. 

PMDD
Diagnostic criteria for PMDD, as defined by the American Psychiatric Asso-
ciation (APA) in the Diagnostic and Statistical Manual of Mental Disorders, 
4th edition, text revision (DSM-IV-TR), require that, during the last week  
of the luteal phase in most menstrual cycles during the past year, a  

woman experienced at least 5 of the following symptoms, including at least 1  
core symptom4: 

n	� core symptoms: depressed mood; anxiety, tension, edginess; marked  
lability of mood with tearfulness; persistent irritability or anger 

n	� other symptoms: decreased interest in usual activities; difficulty  
concentrating; fatigue, lethargy; appetite changes; hypersomnia/ 
insomnia; feeling overwhelmed/out of control 

n	� physical symptoms (eg, breast tenderness or swelling, headaches,  
bloating or weight gain; joint or muscle pain)

Symptoms must begin to remit within a few days after the onset of the  
follicular phase, be absent in the postmenses period, markedly interfere with 
work, school, or usual social activities, and be confirmed by prospective daily 
ratings for at least 2 consecutive cycles. 

Epidemiology
It is estimated that 20% to 40% of reproductive-age women experience 
premenstrual symptoms that meet the ACOG criteria for PMS.5-7 In addition, 
about 3% to 9% of reproductive-age women meet the diagnostic criteria 
for PMDD.8-10

	 Premenstrual disorders can affect women at any stage of reproductive 
life, beginning with the advent of ovulatory cycles approximately 2 years 
after menarche (ie, age 14) until menopause (average age 51).2 Surveys find 
that women are most likely to seek treatment after age 301,7 but may have 
had PMS for about 10 years before seeking treatment.11

Etiology
The etiology of premenstrual disorders is not well understood but appears 
to be multifactorial.1 The cyclicity of PMS/PMDD symptoms and their occur-
rence only in ovulatory women suggests a link with fluctuating gonadal 
hormone levels associated with ovulation,12 but there is evidence that in 
women with premenstrual disorder there are no alterations in circulating 
levels of any endogenous hormones, including progesterone, compared with 
controls.1 However, some—but not all—studies have suggested that alteration 
of the progesterone metabolite and neuroactive steroid allopregnano-
lone during the luteal phase in women with PMS/PMDD may contribute 
to anxiety, tension, and depression (Figure).13,14 In addition, alterations in 
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Figure. Mean (+ SEM) luteal phase baseline plasma  
allopregnanolone levels in PMDD women and controls as  
a function of premenstrual symptom severity.14
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Adapted with permission from Girdler et al.14



the renin-angiotensin-aldosterone system may lead to fluid retention and 
bloating.6,12 There is also increasing evidence that luteal phase reductions in 
serotonin (5-hydroxytryptamine) levels are related to the pathogenesis of 
PMS/PMDD.15-17

Diagnosis
In the clinical setting, the timing of premenstrual symptoms can be con-
firmed with a prospective daily symptom/menstrual period calendar and  
history kept by the woman for at least 2 to 3 cycles. Encouraging the 
woman to record symptom types, timing, and severity daily on such a  
standardized form as the Daily Record of Severity of Problems (DRSP),18 
available on the Internet from the Madison Institute of Medicine at http://
www.pmdd.factsforhealth.org/have/dailyrecord.html,19 allows the clinician 
to confirm that premenstrual symptoms occur only in the luteal phase and 
disappear just after the onset of menses. In turn, these absolute criteria  
for PMS/PMDD facilitate exclusion of other diagnoses that could cause 
symptoms, such as psychiatric disorders, including depressive disorders  
and anxiety; pain disorders, including dysmenorrhea and endometriosis;  
and hypothyroidism or other endocrine disorders which may lead to  
cyclic mastalgia. 

Management/Therapy
In order to help reduce the negative impact of premenstrual disorders on 
a woman’s life, treatment should be correlated with the type and degree of 
symptomatology and the underlying needs of each patient.1 

Nonpharmacologic Interventions
Education about premenstrual disorders, along with reassurance and antici-
patory guidance, may relieve anxiety in some women, particularly those with 
mild-to-moderate symptoms.1 Knowledge of nonpharmacologic strategies, 
most of which are considered advantageous to the health of any adult, may 
also give women with PMS some feeling of control over their condition.

Lifestyle Changes
Increased physical activity, aerobic exercise, stress reduction exercises, and 
such relaxation techniques as yoga and meditation may enhance mood and 
reduce premenstrual fluid retention.1,3 Cognitive behavioral therapy may  
be useful alone or in combination with a therapeutic agent to improve 
symptoms of PMDD.20,21 
	 Addition to the diet of 1000 to 1200 mg/day of calcium carbonate  
supplementation may help reduce emotional and physical symptoms.1  
A case-control study with the prospective Nurses’ Health Study II cohort 
found that high intake (median 1283 mg/day) of calcium from food  
sources was significantly inversely related to the risk of developing PMS 
(multivariate relative risk [RR] 0.70, 95% confidence interval [CI] 0.50-0.97, 
p=.02 for trend) compared with women with the lowest intake (median  
529 mg/day).22 ACOG states that vitamin B6 is of limited clinical benefit 
in treatment of PMS1; dosages higher than 100 mg/day may cause harm 
including irreversible peripheral neuropathy.23

Pharmacologic Interventions
Addition of a therapeutic agent may be appropriate for women who present  
with PMDD or severe PMS and for those in whom nonpharmacologic  
strategies do not sufficiently improve symptoms. The 2 main pharmacologic 
strategies of treatment are: 1) targeting of central nervous system (CNS) 
processes believed to contribute to premenstrual mood symptoms; and  
2) elimination of hormonal cyclicity by suppression of ovulation. Adminis-
tration of natural progesterone is not more effective than placebo for  
treatment of premenstrual disorders.1,24

CNS Agents
Three selective serotonin reuptake inhibitors (SSRIs; fluoxetine 20 mg/day, 
controlled release paroxetine 12.5 mg/day, sertraline 50 mg/day) are 
approved by the United States Food and Drug Administration (FDA) for 
treatment of PMDD.25-27 Although these agents are not approved by the 
FDA for treatment of PMS, systematic reviews of studies of SSRI use in 
severe PMS and PMDD found SSRIs to be more effective in improving both 
physical and mood symptoms than placebo.28,29 Side effects (including  

nausea, insomnia, fatigue, dizziness, gastrointestinal irritability, tremor, 
sweating, headache, anxiety, decreased libido)29,30 are common in  
individuals who use SSRIs. For this reason, it is appropriate to recommend 
cyclic SSRI therapy before continuous dosing.28 Venlafaxine, a serotonin and 
noradrenaline reuptake inhibitor, and anxiolytics (eg, alprazolam, diazepam, 
buspirone) may also be useful for women with premenstrual disorders.  
Use of any of the CNS agents for treatment of PMS/PMDD does not contra-
indicate concomitant use of any hormonal or nonhormonal contraceptive 
method to prevent pregnancy. A retrospective analysis of data from the US 
fluoxetine clinical trial database found no clinical evidence that concomitant 
use of combination oral contraceptives (COCs) and fluoxetine affects the 
safety or efficacy of either agent; these results are consistent with findings 
in a study of sertraline use in women with PMDD using COCs.31

Agents for Ovulation Suppression
Gonadotropin-releasing hormone (GnRH) agonists. These agents  
(eg, leuprolide acetate) suppress ovarian steroid production,32,33 and some 
studies have found them to be effective for alleviating premenstrual behav-
ioral and physical symptoms12,33; however, these agents are not approved  
by the FDA for this purpose. GnRH agonists are also not appropriate for 
long-term use because the hypoestrogenic state they create increases risk  
of bone loss and osteoporosis.1 

COCs. Although only one of these agents is approved by the FDA for treat-
ment of PMDD, COCs are often prescribed as therapy for premenstrual 
symptoms. Until recently, few studies had specifically examined the effects 
of different COC formulations as treatment for PMS. One placebo-controlled 
3-cycle trial of a triphasic norethindrone-containing COC found significant 
reductions in premenstrual breast pain (p<.05) and bloating (p<.01) from 
baseline with the COC and none with the placebo; cyclical mood symptoms 
improved equally in both treatment groups.34 In a 4-cycle study comparing  
the effects of a triphasic levonorgestrel (LNG)-containing COC and a  
monophasic LNG-containing COC with a desogestrel (DSG)-containing 
COC on premenstrual mood symptoms, all treatment groups experienced 
improvement in symptoms from baseline; however, there were fewer  
negative cyclical mood changes with the DSG-containing COC than with 
the LNG-containing formulations.35 In a retrospective study of 658 women 
who reported their recalled mood responses to use of all types of COCs, 
16.3% reported premenstrual mood deterioration while 12.3% reported  
premenstrual mood improvement and 71.4% reported no change.36 These 
results suggest that currently available COCs generally do not worsen  
and may ameliorate PMS mood symptoms.37 Use of extended- and/or  
continuous-use COC regimens has been suggested to reduce the frequency 
of ovulatory cycles and thus of PMS symptoms.38,39

	 Recently, studies of COCs containing drospirenone (DRS), a progestin with 
antimineralocorticoid and antiandrogenic activity derived from spirolactone,  
have found reductions in premenstrual physical and mood symptoms 
in users of this formulation overall as well as in women diagnosed with 
PMDD.40-47 In a 6-cycle comparative study of premenstrual symptoms in  
50 women using a COC containing 30 mcg ethinyl estradiol (EE)/3 mg DRS 
and 49 women using a COC containing 30 mcg EE/150 mcg LNG for contra-
ception for 21 days of each 28-day cycle, EE/DRS reduced prevalence of  
premenstrual physical and mood symptoms to 32% while EE/LNG did not 
alter the prevalence of premenstrual symptoms (61.2%), a significant 
(p=.005) difference between groups.41 A large open-label study of premen-
strual symptoms in 822 women using DRS/EE 30 mcg for contraception,  
who were surveyed at baseline and after 2 cycles of COC use, included  
589 women self-reported as having PMS.42 Improvements from baseline in 
the total survey population included significant reductions in premenstrual 
symptoms (p<.001) and decreases in symptoms of physical discomfort and/
or emotional distress affecting general sense of well-being and ability to 
perform usual activities (p<.05). 
	 Two multicenter, randomized, double-blind, placebo-controlled trials 
evaluated the effects of a COC containing 20 mcg EE/DRS 3 mg (24 active 
tablet/4 inactive tablet regimen) in women diagnosed with PMDD accord- 
ing to DSM-IV criteria.46,47 In the first study (comprised of 2 run-in and  
3 treatment cycles [N=450]) the DRS/EE regimen was associated with a  
significantly greater 47% reduction from baseline in the total DRSP score 
than the 38% reduction associated with the placebo.46 The median reduc-
tions in individual mood and physical symptoms with DRS/EE ranged from 
45% to 62%. The second study employed a crossover design consisting 
of a 2-cycle run-in period, 3 treatment cycles, 1 treatment-free washout 
cycle, and 3 cycles with the converse treatment.47 Total DRSP scores were 
decreased by 48% from baseline in the DRS/EE group and by 29% in the 
placebo group in the first treatment period, a significant difference; after 
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In July 2006, the United States Food and Drug 
Administration (FDA) approved a single-rod 
progestin-only etonogestrel (ENG; active 
metabolite of desogestrel) subdermal contra-
ceptive for 3 years of use.1,2 The implant must 
be removed by the end of the third year of use 
and may be replaced with a new implant if 
continued contraception is desired. The single-
rod implant is simpler to insert and remove 
than the previously available 6-capsule 
levonorgestrel (LNG) implant.3 Women who 
wish to consider using implant contraception 
should benefit from education and counseling 
by their clinicians.

Description and Pharmacology
The new implant is a 4-cm long, 2-mm dia-
meter rod of ethylene vinylacetate (EVA),2 
with a nonbiodegradable solid core of 40% 
EVA and 60% ENG (68 mg).4 During the first 
2 months of use, ENG is released at the rate 
of 60 to 70 mcg/day, decreasing to approxi-
mately 25 to 30 mcg/day by the end of the 
third year.2,5 Serum levels of ENG above 90 
pg/mL are sufficient to suppress ovulation6;  
a mean serum level of ENG 265.9±80.89 pg/mL 
is achieved 8 hours after insertion.3 After 
1 year and 3 years, respectively, ENG mean 
serum concentrations are 196 pg/mL and 156 
pg/mL.2,3,7 No accumulation of ENG occurs, 
as bioavailability remains constant at close to 
100% and clearance at about 7.5 L/h.5 After 
implant removal, serum ENG levels become 
undetectable (<20 pg/mL) within 1 week,3  
and ovulation occurs in almost all users within 
3 to 6 weeks after removal.3,8

Mechanisms of Action and Efficacy
The major contraceptive mechanism of  
action of the ENG implant is ovulation  
inhibition, primarily through suppression of 
the luteinizing hormone (LH) surge.3,8-10 In 
addition, cervical mucus is thickened, hinder-
ing sperm penetration.8-10

In 4 large clinical trials conducted in the 
United States,11 8 European countries plus 
Chile,12,13 Thailand,14 and Mexico,15 no  
in-treatment pregnancies occurred among 
1482 women who used the ENG implant for  
a total of 2928.6 woman-years. A Pearl Index 
of 0.38 per 100 woman-years of use, repre-
senting 6 pregnancies during 20,648 cycles  
of use, is reported in product labeling.2  
Efficacy in obese women has not been studied; 
women weighing more than 130% of their 
ideal body weight were not enrolled in the 
clinical trials.2,11 

Safety
In healthy women, the ENG implant has no 
clinically meaningful effects on lipid metabo-

lism, carbohydrate metabolism, liver function, 
hemostatic factors, blood pressure, or thyroid 
or adrenal function.11,16-21 ENG is metabolized 
in liver microsomes by the cytochrome P450 
3A4 isoenzyme.2 Therefore, the ENG implant 
is not recommended for women chronically 
using hepatic-enzyme inducers, such as some 
antiepileptic agents, because ENG levels may 
be substantially reduced.2

An open, prospective study in healthy women 
aged 18 to 40 (N=76) evaluated the effects 
of ENG implant use (n=46) on bone mineral 
density (BMD) compared with copper-bearing 
intrauterine contraceptive (IUC) use (n=30) 
over 2 years.22 There were no statistically 
significant differences in BMD at the lumbar 
spine, femoral neck, Ward’s triangle, trochan-
ter, or distal radius from baseline up to 2 years 
in either group or between implant users and 
IUC users.22 Median estradiol serum levels 
were slightly higher in the implant group than 
in the IUC group throughout the study. 

In the multicenter study, a gradual mean 
percent increase of 3.5% (0.8±1.59 kg/m2) 
in body mass index (BMI) was observed over 
3 years.12,13 In 20.2% of women (128/635) a 
clinically significant increase from baseline 
BMI (>10%) was observed at one or more 
measurements.12 In US users of the ENG 
implant (N=330), mean weight gain was 2.8 
pounds at 1 year and 3.7 pounds at 2 years of 
use.2 In the comparative bone density study 
of the ENG implant and a copper IUC, implant 
users gained a mean 1.9 kg over 2 years of use 
while IUC users had no change in weight.22

As with all progestin-only contraceptive 
methods, alterations in bleeding patterns, 
primarily bleeding irregularities, are common 
with ENG implant use. During the first 90 days 
after insertion in the 3-year multicenter trial, 
implant users experienced infrequent bleeding 
(51%), prolonged bleeding (40%), frequent 
bleeding (11.5%), and amenorrhea (0.9%).12,13 
However, both normal bleeding patterns and 
amenorrhea become more common with 
increasing duration of use.12 By 2 years of use, 
the incidence of amenorrhea was 11.9% and 
of prolonged bleeding 17.8%.13 In the 2-year 
US clinical trial (N=330, 6186 cycles), the most 
common reason for method discontinuation 
was bleeding irregularities (13%), including  
amenorrhea, followed by other adverse expe-
riences (23%; most frequent reasons after 
bleeding irregularities: emotional lability 
[6.1%], weight increase [3.3%], depression 
[2.4%], acne [1.5%]).2,11 

Product labeling for the ENG implant states 
that clinicians must receive instruction and 
training about correct insertion and removal 
procedures before ordering the implant.2

Appropriate Users and Counseling
Contraindications to use of the ENG implant 
in the product labeling are known or sus-
pected pregnancy; current or past history 
of thrombosis or thromboembolic disorders; 
hepatic tumors or active liver disease; undi-
agnosed abnormal genital bleeding; known or 
suspected carcinoma of the breast or personal 
history of breast cancer; and hypersensitivity 
to any implant components.2

Appropriate candidates for ENG implant use 
are women who:

• �desire long-term, reversible contraception 

• �have no contraindications to ENG implant use

• �cannot or do not wish to use estrogen- 
containing contraceptives

• �are willing to accept bleeding irregularities 
and/or altered bleeding patterns

• �have no objections to the insertion/removal 
procedures or to palpating the implant 
when it is in place.

In order for women to make informed deci-
sions about contraceptive selection, and to 
enhance satisfaction with the chosen method, 
clinicians should provide anticipatory guid-
ance about various methods suitable for each 
woman. Counseling about the ENG implant 
should emphasize this method’s advantages, 
which include high contraceptive efficacy 
without continued user action, rapid revers-
ibility, long duration of action, and safety. 
Disadvantages include possible side effects 
(eg, altered bleeding patterns), the possible 
sequelae of insertion/removal procedures, and 
possible lower cost-effectiveness than other 
methods if use is discontinued before 3 years. 
Women who are apprehensive about implant 
use because they have experienced or heard 
about problems of LNG implant insertion and 
removal should be provided with information 
about the simpler ENG implant insertion/
removal techniques. Like all other contra-
ceptive methods except condoms, the ENG 
implant does not provide protection against 
sexually transmitted infections (STIs); concom-
itant use of condoms should be recommended 
to help prevent acquisition of STIs.
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crossover, total DRSP scores were decreased by 30% in the DRS/EE group 
and increased by 19% in the placebo group. As a result of these studies,  
the FDA recently approved this COC formulation to have an indication for 
treatment of PMDD in addition to contraception.48

Other hormonal methods. No data are available regarding the effects of 
other combination hormonal contraceptive methods (transdermal patch, 
vaginal ring) in the treatment of PMS/PMDD and few data are available 
regarding use of progestin-only methods (depot medroxyprogesterone 
acetate [DMPA], etonogestrel implant) for these conditions.24 However,  
the transdermal patch, the vaginal ring, and DMPA inhibit ovulation as 
effectively as do COCs, and the implant also suppresses ovulation in some 
users, so some women may experience improvement in some premenstrual 
symptoms with use of these methods. In a 6-cycle or 13-cycle comparative 
trial of factors related to contraceptive user satisfaction, users of the trans-
dermal contraceptive patch at last cycle of use reported greater improvement  
from baseline in premenstrual emotional and physical symptoms than did 
users of a COC containing 20 mcg EE/150 mcg gestodene (not available 
in the United States; 35.4% vs 28.6%, respectively, p<.01).49 Premenstrual 
symptoms improved with increasing age in the patch group but not in the 
COC group. A prospective study of mood changes among adolescents found 
that DMPA users showed significant (p=.03) improvement in negative affect 
over a period of 12 months compared with adolescents using nonhormonal 
contraception, as measured by the Beck Depression Inventory.50

Summary and Conclusions
The premenstrual disorders PMS and PMDD are characterized by somatic 
and affective symptoms, occurring only in the luteal phase of the menstrual 
cycle, that interfere with a woman’s life. Guidelines developed by ACOG for 
PMS and APA for PMDD have formalized these diagnostic criteria. Differen-
tial diagnosis of premenstrual conditions according to these criteria is best 
achieved through use of a standardized calendar/history form to document 
symptoms prospectively over at least 2 to 3 cycles and to identify the timing,  
recurrence, and pattern of relevant symptoms. A variety of therapeutic 
agents have been found effective for treating PMS and PMDD, including 
some COCs. One COC formulation was recently approved by the FDA for 
treatment of PMDD. To prevent pregnancy in a woman using a nonhor-
monal therapy for PMS or PMDD, any contraceptive method can be  
used concomitantly. 
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