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Abstract: Premenstrual Dysphoric Disorder (PMDD) is a severe form of premenstrual
syndrome (PMS) affecting up to 7% of reproductive age women. Women with PMDD are
of reproductive age; therefore, contraception and treatment of PMDD are important con-
siderations. The disorder as described in the DSM-V is characterized by moderate to severe
psychological, behavioral and physical symptoms beginning up to two weeks prior to
menses, resolving soon after the onset of menstruation and significantly interfering with
daily functioning. PMDD develops in predisposed individuals after they are exposed to
progesterone at the time of ovulation. It has been hypothesized that PMDD is in part
attributable to luteal phase abnormalities in serotonergic activity and to altered configuration
of y-aminobutyric acid subunit A (GABA,) receptors in the brain triggered by the exposure
to the neuroactive steroid progesterone metabolite, allopregnanolone (Allo). A large body of
evidence suggests that selective serotonin reuptake inhibitors (SSRIs) can be effective in the
treatment of PMDD. Combined hormonal contraceptive (CHC) pills, specifically the 20 mcg
ethinyl estradiol/3mg drospirenone in a 24/4 extended cycle regimen has been shown to
significantly improve the emotional and physical symptoms of PMDD. Other combined
monophasic, extended cycle hormonal contraceptive pills with less androgenic progestins
may also be helpful, although not well studied. Copper intrauterine devices (IUDs) are
recommended for those not seeking hormonal contraceptives. Progestin-only methods
including the progestin-only pill (POP), levonorgestrel (LNG) IUD, etonorgestrel implant
or depot medroxyprogesterone acetate (DMPA) have the potential to negatively affect mood
symptoms for women with or without baseline mood disorders, including PMDD. Careful
counseling and close follow-up is recommended for patients with PMDD seeking these
contraceptive methods.
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Introduction

Premenstrual Dysphoric Disorder (PMDD) is characterized by the cyclical occurrence of
psychological, behavioral and physical premenstrual symptoms that resolve within the
first week of menstruation.'™ Symptoms can start up to 14 days prior to menses, at the
time of ovulation or any time during the luteal phase. The cardinal mood symptom of
PMDD is irritability but anxiety, depression and mood swings are typical. Physical and
behavioral symptoms, especially fatigue and difficulty concentrating, also contribute to
disruption of daily activities and relationships (Table 1). An individual may desire or be
counseled to utilize effective contraception to avoid unplanned pregnancy or to reduce
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Table | DSM-V premenstrual dysphoric disorder symptoms®

Mood symptoms

Physical or behavioral symptoms

® Marked affective lability or sensitivity to rejection

® |Increased irritability, anger or interpersonal conflicts

® Depressed mood, hopelessness or feelings of worthlessness
°

Anxiety, tension, feeling on edge

Decreased interest in normal activities
Difficulty concentrating

Lethargy, low energy or easy fatigability
Overeating, cravings or change in appetite
Sleeping too much or too little

Feeling overwhelmed or out of control

Breast tenderness or swelling, pain in muscles or joints, bloating and/or weight gain

pregnancy-related maternal risks, for example, if they have an
underlying medical or psychiatric disorder. Women also utilize
hormonal contraceptives for non-contraceptive benefits such
as improving acne, dysmenorrhea, endometriosis or abnormal
menstrual bleeding. The most effective contraceptives how-
ever, with the exception of the copper intrauterine device
(IUD) (Paragard®), contain progestins which can potentially
exacerbate PMDD symptoms.’

The etiology of PMDD is multifactorial. Symptoms are
triggered by the rise and fall of ovarian sex steroids at the time
of ovulation. The most widely accepted hypothesis suggests
that there is a relationship between progesterone, the neuroac-
tive steroid metabolites of progesterone such as allopregnano-
lone (Allo), the neurotransmitter serotonin and the occurrence
of PMDD symptoms.” "' A limited number of combined
contraceptive formulations, in particular one preparation con-
taining 20 mcg of ethinyl estradiol (EE) and 3 mg drospire-
none (DSRP) in a 24/4 regimen,'>'* and another containing 20
mcg EE and 90 mg levonorgestrel (LNG) daily extended
regimen,'* have been studied for the treatment of severe
PMS and PMDD. There is a dearth of literature on tolerability
and side effects of other combined hormonal contraceptive
(CHC) pills, rings or patches, progestin-only pills (POPs),
LNG IUDs, injections or implants in women with PMDD,
either for symptom management or contraception,'>'*'>17

This review presents the clinical problem of PMDD and
more broadly of severe premenstrual disorders and sum-
marizes the literature pertaining to coitus independent, effec-
tive contraceptive methods studied in this population.
Finally, recommendations based on the available literature
and on expert opinion for screening, contraceptive prescrib-
ing and counseling are provided.

Diagnostic criteria for Premenstrual
Dysphoric Disorder

The Diagnostic and Statistical Manual of Mental Disorders
(5th edition) defines PMDD as a collection of symptoms

(Table 1) that must be present in the final week before the
onset of menses, improve in the week after the onset of
menses and become minimal or absent in the postmenstr-
ual week.® The patient must experience at least 5 symp-
toms, with at least 1 symptom being a mood symptom, and
these symptoms must cause clinically significant distress
and interference with school, work, relationships or social
activities.'”

The above symptoms must be present for the majority
of menstrual cycles for the past year and should not be the
result of medications, illicit substances, another medical
condition or other mental disorder, although a co-existent
mental disorder does not rule out a possible secondary
PMDD diagnosis. In order to confirm the diagnosis, a
daily prospective rating of symptoms must be documented
over at least two menstrual cycles to confirm the relation-
ship between the timing of symptom onset and the luteal
phase of the menstrual cycle. Ratings should also reflect
resolution of symptoms by the end of menses and a symp-
tom-free interval during the postmenstrual follicular
phase.® Retrospective recall can be biased by “menstrual
awareness” or the tendency to link adverse symptoms to
the occurrence of menses. No objective measure or labora-
tory test can confirm the diagnosis of PMDD. Another
relevant set of diagnostic criteria for severe premenstrual
disorders was developed for the International Society for
Premenstrual Disorders (ISPMD) because many women
experience distress and impairment that are below the
threshold for diagnosis for PMDD but are more severe
than a PMS diagnosis.'®?' The criteria guidelines are
useful in guiding treatment decisions.**

The most commonly used diagnostic tool, the Daily
Record of Severity of Problems (DRSP), first published by J.
Endocott, is available for free to download on the internet.'®
Another questionnaire, the Premenstrual Symptoms Screening
Tool (PSST), is designed to be used retrospectively* and has
an adolescent version.”* The PSST is not a prospective tool
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and therefore may not accurately reflect the temporal changes
in symptoms across the menstrual cycle.”> The PSST is best
used to screen patients for PMDD to be followed by further
evaluation using a daily prospective questionnaire such as the
DRSP for confirmation.*®

Epidemiology of PMDD

Most menstruating women (80-95%) experience physio-
logical changes in the premenstrual period, but the number
of women that meet criteria for PMDD is much smaller.’®
Estimates range from 1.2% to 6.4% according to one
source and 3-7% according to another.?® A third study
followed a total of 1246 rural and urban women over 2
cycles, but only 11 (1.3%) met criteria for PMDD, though
if only retrospective subject reports of symptoms were
used, far more would have had the diagnosis.>” As the
diagnosis can only be made by prospective recording of
symptoms over multiple cycles, and must not be an
exacerbation of an underlying psychiatric disorder, it is
difficult to determine the true prevalence. However, pre-
valence estimates from multiple studies in communities
across the globe generally fall between 1.2% and 7%
depending on the study.” Symptoms of PMDD can be as
debilitating as major depressive disorder (MDD)."* Up to
20% of women will experience severe sub-syndromal pre-
menstrual mood and physical symptoms.*® If an individual
has a current or past depression or anxiety diagnosis, it
may be difficult to rule out premenstrual exacerbation of
the underlying psychiatric disorder versus a coexistent
diagnosis of PMDD. In this setting, consultation with a
mental health provider is important.*® There is an
increased risk of developing MDD or postpartum depres-
sion in women with PMDD.*>*'A history of MDD has
been reported in 30-70% of women with PMDD.**-?
Women with a past medical history of MDD and postpar-
tum depression are also at risk for developing PMDD.**

Pathophysiology

Fluctuation in gonadal steroids, in particular exposure to
progesterone, is necessary for triggering PMDD.*> Before
menarche, during pregnancy and after menopause (without
hormone replacement), PMDD does not occur. Symptoms
are also unusual during naturally anovulatory cycles and
after ovarian suppression with gonadotropin-releasing hor-
mone (GnRH) agonists.®> While serum estradiol and pro-
gesterone levels do not differ between women with and
without PMDD, the central and peripheral responses to the
rise and fall of sex steroids are characteristic. The most

accepted hypothesis suggests a relationship between expo-
sure to progesterone, Allo, serotonin and occurrence of
PMDD symptoms. These relationships also are the basis
for some of the PMDD treatments.

Physiology of the menstrual cycle

The menstrual cycle functions as a product of a complex
set of interactions between the hypothalamus, anterior
pituitary, ovary and endometrium.>® The hypothalamus
secretes a neurohormone called gonadotropin-releasing
hormone (GnRH), which is then transported to the anterior
pituitary. GnRH is secreted in a pulsatile fashion and
stimulates cells in the anterior pituitary to release the
gonadotropins follicle-stimulating hormone (FSH) and
luteinizing hormone (LH). FSH stimulates the production
of estradiol within the inner granulosa cells of the follicle.
Rising estradiol levels in the late follicular phase provide
positive feedback to enable the mid-cycle surge of LH,
which in turn stimulates ovulation. The luteal phase fol-
lows ovulation, and during this interval, the cells of the
ovulated follicle become the corpus luteum which secretes
progesterone in preparation for implantation. The develop-
ment of the corpus luteum shifts the cycle from an estra-
diol-dominant to a progesterone-dominant process. The
progesterone suppresses follicular growth and initiates
secretory changes in the endometrium. Peak progesterone
production occurs 7-8 days after the LH surge. In the
absence of pregnancy, the corpus luteum rapidly declines
which results in a decline in the progesterone and estradiol
levels, which then results in menstruation.*® The menstrual
cycle is composed of four phases: the follicular phase, the
ovulation phase, the Iuteal phase and menstruation.
Ovulation thus bridges the follicular and luteal phases
and menstruation is the beginning of the follicular phase.
The follicular phase is variable in length beginning with
day 1 of menses until ovulation. The luteal phase is
restricted to 12—-14 days prior to menses. During CHC
use, ovulation and the luteal phase are suppressed but the
active hormone phase of all CHC regimens is dominated
by progestin (see below).

Progesterone and allopregnanolone (Allo)
Allo is a 3 alpha, 5 alpha reduced metabolite of progester-
one produced by the ovaries and the brain during the luteal
phase. It appears that Allo and possibly other reduced
progesterone metabolites are the significant drivers of the
psychological and behavioral symptoms of PMDD.'? Allo
is a positive allosteric y-aminobutyric acid subunit A
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(GABA,) receptor modulator with potent sedative and
anxiolytic properties. It does not appear that an excess or
deficiency of Allo acting on GABA, receptors causes
PMDD symptoms but rather, an abnormal paradoxical
response to fluctuation in Allo, possibly due to alterations
of the subunit composition (and therefore reduced sensi-
tivity) of the GABA, receptor after exposure to Allo."
The duration of the GABA subunit changes is unknown,
but based on clinical observations, begin to resolve as the
levels of Allo decline in the late luteal phase. In pivotal
studies, Backstrom and colleagues showed evidence for
GABAergic deficiency in women with PMDD using the
model of the saccadic eye velocity (SEV).>” SEV is a
measure of GABA, receptor sensitivity. In the luteal
phase, after administration of a GABAergic agent such
as progesterone metabolite pregnanolone, alcohol or a
benzodiazepine, women with PMDD demonstrate altered
sensitivity compared with healthy controls.*® This finding
suggests a cyclical tolerance for GABA 4 receptor agonists
with diminution of GABA inhibitory effects in women
with PMDD. Administration of the SSRI citalopram to
women with PMDD women restored the GABAergic sen-
sitivity and increased the pregnanolone sensitivity during
this experimental treatment.>® Thus, dose-dependent expo-
sure to Allo causes paradoxical anxiety, irritability, depres-
sion and aggression in susceptible women and these
effects seem to be ameliorated by increasing synaptic
serotonin.*®

There is also substantial evidence for GABAergic dys-
function in MDD and postpartum depression.***! MDD
sufferers have reduced central nervous system GABA
levels and altered GABA, subunit expression. GABA
also has an important role in controlling stress, a vulner-
ability factor in depression.*

Blocking the binding of Allo on the GABA receptor
has potential to decrease PMDD symptoms; however,
available options are limited.'® Hormonal contraceptives
that prevent ovulation obliterate the cyclic production of
progesterone and ovarian derived Allo. It is not known
why the hormonal contraceptives that suppress ovulation
are not always effective for PMDD, but the progestin in
the hormonal contraceptive and possibly the duration of
the pill-free interval are thought to play a role.*” Many
women with PMDD continue to have cyclical or daily
PMDD-like symptoms while taking cyclical or continuous
active oral contraceptive pill formulations.'* One explana-
tion for the persistence of PMDD-like symptoms during
ovulation suppression with a contraceptive containing a

progestin is that synthetic progestational compounds (pro-
gestins) can also be metabolized to Allo or similar neu-
roactive compounds that bind the GABA, receptor and
alter the subunit composition, with resultant symptoms in
susceptible individuals.*®

Ovarian hormone fluctuations across the menstrual
cycle, in particular progesterone, alter binding of the ser-
otonin 5-HT,4 receptor and serotonin transporter.** SSRIs
can also alter Allo levels, which may contribute to their
effectiveness for the treatment of PMDD and MDD, 446

Serotonin

Abnormalities in serotonergicsted contribute to PMDD as
well as to mood disorders like depression. Estrogen and
progesterone and sex steroid receptors are found in many
areas of the brain, particularly the amygdala, and can
modulate serotonin transmission. Multiple studies have
shown lowered serotonergic transmission in women with
severe premenstrual symptoms and such symptoms can be
brought on by dietary depletion of the serotonin pre-cursor
tryptophan.'"*7*® These findings are the basis for PMDD
treatment using medications that increase synaptic seroto-
nin such as SSRIs and serotonin-norepinephrine reuptake
inhibitors (SNRIs) and may account for the treatment fail-
ure with non-serotonergic antidepressants.>*’

Knowledge of the etiology of complex mood symp-
toms is evolving. The monoamine hypothesis for MDD
arose with the observation that medications that lowered
serotonin levels caused depressive symptoms and was then
supported by positive treatment response to serotonergic
drugs. A direct role for serotonin in MDD has been chal-
lenged recently on the basis of lack of universal efficacy of
SSRIs and SNRIs as well as the 2—4-week delayed onset
of action of treatment (characteristic of MDD, but not
PMDD). A more nuanced understanding of MDD is
informed by neuroimaging studies and recent progress in
basic molecular neuroscience. Further investigations into
the role of neuroplasticity and stress in MDD may be
relevant for the understanding and treatment of PMDD
and MDD.”*”"!

Treatment of PMDD

As PMDD is a hormonally modulated and serotonin sen-
sitive disorder, most evidence-based treatments are aimed
at obliterating ovarian cyclicity or augmentation of sero-
tonin. GABA receptor modulation is more complex and
clinically available treatments are still lacking.'® SSRISs,
SNRIs and cognitive behavioral therapy (CBT) are the
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main psychiatric-focused treatments.”® Hormonal regula-
tion, primarily with certain hormonal contraceptives or
high-dose transdermal estrogen with added progestin for
endometrial protection, and in extreme cases and for lim-
ited duration, GnRH agonists, address the effects of ovula-
tion on symptoms.*® Other lifestyle modifications, such as
diet, exercise, vitamin, mineral and herbal supplements
and stress reduction fall into a third category.?*

Selective serotonin reuptake inhibitors
(SSRls)

SSRIs and SNRIs augment serotonergic transmission and
have shown efficacy for the treatment of PMDD.’*"?
Psychotropics that increase norepinephrine and dopamine
do not significantly improve PMDD symptoms.*’ A 2013
Cochrane Review examined 31 randomized placebo-con-
trolled trials for SSRI use in women with severe
Premenstrual Syndrome (PMS), including PMDD and
found both daily SSRI use or SSRI administered only during
the luteal phase (approximately 2 weeks before the onset of
menses) were similarly effective for reducing psychological
and physical symptoms.>* SSRIs improved psychological,
physical and functional symptoms, in particular irritability.>
However, there were not enough high-quality studies to
determine whether daily or luteal-phase-only dosing was
more effective. Clearly, luteal phase dosing can decrease
cost, side effects and stigma of taking a psychiatric medica-
tion. Subjects taking SSRIs compared with placebo were
more likely to experience nausea and decreased energy, in
some cases resulting in discontinuation of the medication.>*
Other side effects of SSRIs can include weight gain, lowered
libido, headache and gastrointestinal upset.””

Different dosing regimens were examined in the
Cochrane Review; however, there were insufficient data
to definitively recommend one regimen of medication or
studied
included sertraline 50—150 mg, fluoxetine 10-20 mg, par-

dosing regimen over another. Medications
oxetine 5-25 mg, escitalopram 10-20 mg and citalopram
10-30 mg.>* Overall, moderate doses of these SSRIs,
given either daily or during the luteal phase only, reduced
PMS/PMDD symptoms and had low rates of side effects
causing discontinuation.’* A few small studies found effi-
cacy for symptom onset dosing.’® Failure to respond to
one SSRI should prompt trial of another SSRI before
abandoning the use of these agents. However, further

studies are needed to determine the optimal medication

for a given symptom profile, dose and schedule or use with
hormonal contraceptives.>*

Cognitive behavioral therapy (CBT)

CBT has been used for other conditions in particular
mood, anxiety and pain disorders. The goals of CBT are
to train patients to re-frame negative emotions, behaviors
and thoughts in order to regulate emotions and help cope
with stressors.”” A review of CBT for PMDD revealed
seven trials of CBT.>® However, the methodologies for
these trials varied tremendously and none was placebo-
controlled, though some compared CBT to relaxation tech-
niques or assertiveness training, and some included use of
SSRI or hormonal therapy. The results also suggest that
the symptom reduction in PMDD patients who partici-
pated in CBT may have longer-lasting improvements
than medications alone. Conversely, medications may
improve symptoms more quickly than with CBT.
However, further randomized control trials (RCTs) are
needed to determine the most effective duration and
method of CBT compared to, or in conjunction with,
other treatments.>®

Hormonal contraceptives

Some combined oral contraceptive pill formulations have
been subjected to RCTs for the treatment of PMDD."> One
caveat is that there are few RCTs of various hormonal
contraceptive regimens provided to women specifically
diagnosed with PMDD.> The oral contraceptive with the
most evidence for efficacy in treating PMDD is the 24-day
active pill and 4-day inert pill formulation of 20 mcg EE
with 3 mg of drospirenone. It is also the only hormonal
contraceptive that is FDA-approved based on pivotal RCTs
specifically for the treatment of PMDD for women who also
desire contraception.'*>° This pill formulation is proposed
to be more efficacious for women with PMDD for three
reasons: lower dose of EE, shorter hormone-free interval
and the spironolactone-like activity of drospirenone, with
anti-mineralocorticoid and anti-androgenic properties. The
20 mcg of EE as opposed to the 30 or 35 mcg EE is
proposed to be less stimulating for the renin-angiotensin
system. The four rather than seven-day pill-free interval
allows for better suppression of follicle development and
more stable hormone levels, as well as decreasing the
duration of the hormone-free interval when women have
reported more mood symptoms.'*!'7? Drospirenone is a
unique progestin that is not a 19-nortestosterone derivative
typically found in most other CHCs.
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A double-blind, randomized, placebo-controlled, cross-
over design study was performed by Pearlstein et al to
evaluate the effect of the 20 mcg EE/3 mg drospirenone 24/
4 formulation specifically in women with a diagnosis of
PMDD. The participants who completed the study showed
significant improvement in productivity, social activities and
social relationships during the premenstrual period (as mea-
sured by the Daily Record of Severity of Problems) while
taking the medication, compared to baseline. Additionally,
61.7% of subjects reported a positive score on the Clinical
Global Impressions-Improvement scale (indicating symp-
toms were much or very much improved) while taking the
drug, compared to just 31.8% of subjects while taking the
placebo."® Another multicenter, double-blind, randomized
clinical trial by Yonkers et al prospectively followed 449
women with PMDD, randomized to either active treatment
with of 20 mcg EE/3 mg drospirenone 24/4 (231 women) or
placebo (218 women), with daily symptom ratings over 3
cycles. Those taking active treatment showed statistically
significant improvements compared to the placebo group in
Daily Record of Severity of Problems scores, productivity,
enhanced social activities, better relationships and self-rated
Premenstrual Tension Scales scores. Mood, physical and
behavioral scores were all significantly improved. Overall,
a 50% decrease in symptom scores was seen in 48% of the
active-treatment group and only 36% of the placebo group
(relative risk 1.7, 95% CI: 1.1-2.6; P=0.015).>° This trial
provides strong support for the use of 20 mcg EE/3 mg
drospirenone 24/4 specifically for the treatment of PMDD.

A study of 30 mcg EE/3 mg drospirenone 21/7 for PMS
(not PMDD) was found to improve only a few selected PMS
symptoms studied as the primary endpoints (food cravings
and acne), but subjects given this pill did have greater
improvement from baseline compared to placebo on second-
ary endpoints assessed with the Beck Depression Inventory
and the Profile of Mood States questionnaires.'”> Another
small trial of 30 mcg EE/3 mg drospirenone 21/7 was not
effective for the entire constellation of PMS symptoms
either, though sexual quality of life and other quality of life
indices (including mental health) were improved.”® As
reviewed in a 2012 Cochrane Review of oral contraceptives
containing drospirenone for PMSs, overall significant
improvement in premenstrual symptoms and lower rates of
impairment in productivity, social activities and relationships
were found for patients taking drospirenone-containing
CHCs.® However, higher rates of nausea, irregular bleeding
and breast pain were noted. Overall, the best evidence for
using an oral contraceptive to treat PMDD comes from

studies of 20 mcg EE/3 mg drospirenone 24/4, but it is still
unclear if those positive effects persist after the first 3 cycles,
as long-term usage has not been sufficiently studied.'*-

Other studies investigating 20 mcg EE and LNG 90 mcg
daily had mixed results and did not meet primary endpoints for
efficacy but showed some positive responses. In one study,
52% of subjects taking 20 mcg EE/90 mcg LNG daily for 112
days reported significant improvement from baseline in Daily
Record of Severity of Problems during the estimated late luteal
phase of the last treatment cycle compared to 40% of subjects
taking placebo. Those symptoms included depressive, anger/
irritability and physical symptoms.'* Another study compared
30 mcgEE/150 mcg desogestrel with either 30 mcg EE/150
mcg LNG or (triphasic) 30/40/30 mcg EE/50/75/125 mcg
LNG in a randomized cross-over design (without placebo) in
women with mood changes during their menstrual cycles.
They found that negative mood symptoms of tension and
irritability were more improved with desogestrel, but that
breast tension was more improved when taking the LNG.
Overall, however, mood symptom scores were improved
from baseline for all three CHCs.®'

There are some limited studies of other hormonal
methods for PMDD treatment. Small studies of 100 mcg
of transdermal 17 beta estradiol to block ovulation com-
bined with LNG-IUD to protect the endometrium and
insure contraception appears to be helpful, and might
suggest an approach to management of PMDD for
a LNG-IUD for 462
Progesterone therapy alone to block ovulation for the

women using contraception.
treatment of PMDD such as with depot medroxyprogester-
one acetate (DMPA) has not been adequately studied. The
few existing studies are small and are heterogeneous in
dose, duration, study population and instruments for mea-
suring symptoms.'’ GnRH agonists are effective for
PMDD and can potentially be successfully combined
with hormone addback for menopausal symptoms; how-
ever, the significant negative side effects such as vasomo-
tor symptoms and risks of a prolonged hypoestrogenic
state make it a much less desirable first-line treatment.’

Hormonal contraceptive mode of

action

CHCs suppress ovulation by manipulating the pituitary
ovarian axis to prevent pregnancy. The progestin and
estrogen components of CHCs suppress the mid-cycle
surge of LH and FSH and thus prevent ovulation.®’
CHCs can be monophasic (providing the same dose of
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estrogen and progestin daily) or multiphasic (providing
varying doses of hormones throughout a 21- or 28-day
cycle). POPs work by suppression ovulation in about half
of cycles, suppressing midcycle peaks of LH and FSH, but
their primary contraceptive effect is by increasing the
cervical mucus, thus resulting in poor sperm penetration.®*
The etonorgestrel implant, Nexplanon® inhibits gonado-
tropin secretion and is quite effective in suppressing
ovulation.*® The LNG-IUD has less direct effect on the
with

occurring in most women after the first 6-12 months.

Hypothalamic-Pituitary-Ovarian ~ axis ovulation
The contraceptive effect is via thickening of cervical
mucous and thinning of the endometrium.®> The long-
acting reversible contraceptive (LARC) methods such as
the IUD or the Nexplanon® are the most effective contra-
ception methods. 0.2% of women experience an unin-
tended pregnancy in the first year of use for the Mirena®
LNG-IUD and 0.05% per year with the Nexplanon®™.%
The Copper IUD is also over 99% effective, with a 0.8%
unintended pregnancy rate. These methods are most effec-
tive as they do not rely on patient compliance, such as with

pill-taking or seeking 3-month injection.®®

Combined hormonal contraceptives

effect on mood

The effects of hormonal contraception on mood, even for
women without PMDD, are highly variable. Duke et al did
not find an association between CHC use and development
or exacerbation of mood disorders,67 and several studies
suggested that hormonal contraception was associated with
improvement in mood.®® 7% Schaffir et al published a sys-
tematic review of CHCs and mood. Despite a lack of
prospective data and inconsistent methods, they could con-
clude most women do not have adverse mood symptoms
with CHC use, but that the type of progestin, dosing method
and predisposition to a mood disorder likely influence
adverse mood symptoms in women using CHCs.”' A
review of hormonal contraceptives and mood in healthy
women that included women with dysmenorrhea and
PMDD utilized a prospective recording of mood symptoms
and concluded that only 4-10% of the CHC users experi-
enced deterioration of mood or emotional well-being.”* In
these prospective trials, mood symptoms were generally
improved with CHCs that contained anti-androgenic pro-
gestins, such as drospirenone and desogestrel and negative
mood symptoms were most prominent during the pill-free
interval of the cycle. It can be inferred that elimination or

shortening of the pill-free interval is recommended for
women with menstrual-related mood symptoms, including
PMDD. These findings suggest that although some women
experience negative mood symptoms while taking hormonal
contraception, more frequently, women experience an over-
all improvement in their mood and physical symptoms,
especially during the premenstrual phase. Some caution is
warranted for those with a prior diagnosis of a mood,
anxiety or eating disorder as this population had a greater
risk of worsening of mood and anxiety symptoms in the
intermenstrual phase (between end of menses and up to 7
days prior to menses) in one randomized controlled trial of
a novel CHC containing 1.5 mg estradiol and 2.5 mg
nomegestrol acetate (a progestin not derived from 19-nor-
testosterone) in a 24/4 regimen.”

A 2016 Danish prospective cohort study followed over 1
million women from 1995 through 2013.”* The authors
examined the relationship of contraceptive use and first use
of antidepressants. Overall, compared with nonusers of hor-
monal contraception, combined oral contraceptive users had
an incidence rate ratio of 1.23 (95% CI: 1.22-1.25) for first
use of an antidepressant. Users of the CHC patch or vaginal
ring, the LNG-IUD and POP users had RR of 2.0, 1.6, 1.4
and 1.34, respectively. The elevated risk ratios for a formal
diagnosis of depression from a psychiatric hospital for users
of hormonal contraceptives compared to non-users were
slightly lower than the risk ratios for antidepressant use, but
still statistically significant. This effect was more pronounced
for adolescents.”* There are a number of possible confound-
ing factors influencing the results, such as reasons for anti-
depressant treatment, complexity of the initiation of sexual
activity in the teen years and other life circumstances. As no
prospective data on mood symptoms or changes in mood
symptoms were collected, it is difficult to apply this informa-
tion specifically to women with PMDD.

Interactions between combined
hormonal contraceptives and
psychotropic drugs

Concurrent medications can interfere with the metabolism of
hormonal contraception. A recent systematic review con-
cluded that although there is scant clinical or pharmacoki-
netic data, common psychotropic drugs (excluding St. John’s
wort) that alter serotonin, dopamine or norepinephrine used
to treat anxiety and depressive disorders are unlikely to
interact with hormonal contraceptive methods, and hormonal
methods do not alter efficacy of antidepressants.”
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Progestin-only methods effect on
mood

LNG-IUD

LARC methods including the LNG-IUD are currently among
the most widely used forms of birth control in North America
and Europe.”® As the LNG-IUD works by releasing LNG at a
local level, it was assumed that there is a negligible risk of
adverse effects on mood. A small study measured mean serum
concentrations of LNG over the 5-year course of the LNG-IUD
52 mg (Mirena®™), as seen in Table 2. These numbers do not
correlate with contraceptive efficacy as most of the contra-
ceptive effect is due to the local action of LNG.”” However,
clearly, the LNG released by the LNG-IUD enters the blood-
stream and crosses the blood-brain barrier, with the potential to
cause adverse effects related to mood and depressive symp-
toms, particularly in the first 6 months of use.”®’”® The side
effects listed in the package insert of the LNG-IUDs include
nausea, breast tenderness, headache, skin problems and mood
changes and nervousness.** The LNG-IUD package insert
contains a warning stating that 5% or more of clinical trial
subjects reported a depressed mood as an adverse event.

Since most women continue to ovulate (less than 15% of
women are anovulatory by the end of their 1st year of use)®'
while using the LNG IUDs, the device would not be expected
to provide treatment for PMDD; however, the possible
effects on mood in women in general and those with depres-
sion are relevant to this review. There are no published
studies assessing women with prospectively diagnosed
PMDD, untreated or treated (with SSRIs for example) and
given a LNG IUD for contraception.

Numerous studies evaluated the association between the use
of LNG-IUDs and mood disturbances in general.’®’%8%54
There is conflicting evidence regarding LNG-IUDs and their
impact on depression. The two randomized studies that evalu-
ated mood or depression in LNG-IUD users reported very low
depression rates, between 0.2% and 0.5%.%** The most current
review comes from the European Journal of Contraception,
which published an expert statement on the effects on mood of
progestin-only contraceptives.”® In their analysis, they con-
cluded that very few women complain of severe mood altera-
tions as a consequence of using an LND-IUD, either the 20 mg/d

or 12 mg/d dose.”® A prospective cohort study found that
compared with nonusers, users of LNG-IUD had a relative
risk of first use of an antidepressant of 1.4.%° In many studies,
changes in mood were not distinguished from underlying or de
novo MDD; thus, future studies are indicated to evaluate the
nature and severity of the mood changes. A systematic review of
the limited evidence from 6 studies demonstrated that among
women with a prior diagnosis of depressive or bipolar disorder,
the LNG-IUD use was not associated with a worse clinical
course of the disease.”” It is important to point out that this
study did not include women with PMDD, so at this time, data
on the mood effects of progestin-containing IUDs in women
with PMDD is lacking. However, since there is a relationship
between PMDD and MDD, LNG-IUDs may be an appropriate
option for women with PMDD, albeit after careful counseling
and with close follow-up. Of note, women with bipolar disorder
have a high rate of contraceptive non-compliance, making a
LARC a desirable option.*> Additionally, mood stabilizers
(anticonvulsants) can lower the efficacy of CHCs and possibly
even progestin implants. It is reassuring that in one study, the
rates of complications and psychiatric hospitalizations were not
different among women using a LND-IUD compared with a
copper TUD.* Lastly, this same study found that women with
bipolar disorder were more likely to continue ITUD use over a
year compared to DMPA injections.

Progestin-only pills

POPs suppress ovulation in about 50% of women and are less
effective than CHCs, with approximately 9 out of 100 women
becoming pregnant within the first year of use, compared with
3 out of 100 with CHCs.** A retrospective analysis demon-
strated an increased RR of first use of antidepressants with
both norethindrone and desogestrel, compared to the nonuse of
hormonal contraception.*® However, further studies are
needed to evaluate the impact of the POP on mood.

Injectable and subdermal progestins

DMPA intramuscular injection (administered every 3
months) and the etonorgestrel progestin subdermal implant
(Nexplanon®) are two forms of contraception that are
highly effective. There are no studies of these methods in

Table 2 Quantitative LNG plasma level measurements in patients with regular and prolonged use of the 52 mg (20 mg/day) LNG-

releasing intrauterine system77

Year |

Year 2

Year 3 Year 4 Year 5

Plasma LNG concentration (pg/mL) 19171

157+68

134+4| 150+47 14159
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women with PMDD. A large population-based study eval-
uated symptoms of depression in DMPA users over 3 years
and found increased likelihood of depressive symptoms
with resolution after DMPA was discontinued.®” DMPA
package insert states that depression is a side effect of the
medication and patients who have a history of depression
should be carefully observed and that the drug not be re-
administered if the depression persists. The Nexplanon®
package insert also contains a warning stating that women
with a history of depressed mood should be carefully
observed. In the implant clinical trials, 5.5% of patients
reported depression as an adverse side effect, but only 1%
experienced depression of sufficient severity to request
implant removal. The most recent systematic review
found no correlation between the progestin subdermal
implant and depression.®” It is clear that there are no
firm conclusions about the relationship between proges-
and PMDD or
depression.®” Tt is therefore critical to properly counsel

tin-only hormonal contraception
patients on the risks of possible mood symptoms should
they choose a progestin-only method.

Adolescents

There are data to suggest that there is an increased risk for
younger women.®® Adolescents with elevated levels of
depressive symptoms are more likely to select an IUD as
compared to those with minimal symptoms.®” By screen-
ing adolescent females for depressive symptoms and
PMDD, providers can strategize their approach to effective
contraception counseling. Adolescents who screen positive
should be reevaluated within the 1-2 months of initiation
of a hormonal contraceptive and when feasible be mana-
ged in concert with a mental health professional.

Postpartum

Postpartum women who are breastfeeding are usually coun-
seled to use a progestin-only method or a LARC.®® The
American College of Obstetrics and Gynecology (ACOG)
recommends screening of all women in the 2—6 weeks post-
partum for postpartum depression using a validated instru-
ment such as the Edinburgh Postnatal Depression Scale
(EPDS), the Patient Health Questionnaire 9 or the
Postpartum Depression Scale.”® A confirmatory diagnosis
should initiate the “collaborative care” model with a mental
health practitioner but does not preclude a progestin-only
contraceptive method for lactating mothers or a CHC (after
6 weeks) for others.

Contraceptive counseling for

women with PMDD

It is important to identify women with history of PMDD or
other mood disorders when providing contraceptive coun-
seling (Figure 1). Clinicians should take a thorough med-
ical history to identify women who have severe
premenstrual symptoms, PMDD, current or past history
of a mood or anxiety disorder, postpartum depression,
previous sensitivity to progestins or prior use of anti-
depressants. Those with risk factors should undergo a
more thorough current and past psychiatric history. These
patients should be counseled about the importance of
reporting new or worsening adverse mood symptoms to
their health care provider. Current or past history of severe
symptoms should initiate a “collaborative care” model that
includes a mental health practitioner. Copper IUDs are
probably the least controversial highly effective LARC
for women with mood diagnoses and symptoms.
However, many women, particularly those with dysmenor-
rhea, heavy menstrual bleeding, irregular cycles, iron defi-
ciency anemia and endometriosis, benefit from the non-
contraceptive advantages of a CHC, LNG-IUD or subder-
mal implant. If a CHC or progestin-only method is
initiated in a predisposed woman, the potential effects on
mood should be addressed during counseling, and short-
term follow-up (1-3 months) is required. Because of the
risk of symptom deterioration in women who have already
experienced major depression, the LNG-IUD and other
progestin-only contraceptive methods may not be the first
choice. There are no studies regarding the use of proges-
tin-only contraceptive methods in women with PMDD and
as noted, CHCs can have positive effects on affective
symptoms in women with PMDD. If a patient has persis-
tent bothersome PMDD symptoms and are otherwise
happy with their hormonal method, it is also an option to
add a serotonergic antidepressant. In light of the fact that
studies report higher rates of contraceptive nonuse, misuse
and discontinuation among women with symptoms of
some mental health disorders (ie, depression and anxiety;
PMDD was not addressed specifically), a LARC may be
advisable if unintended pregnancy is the most important
issue.”” Women with depression and stress symptoms
(again, PMDD was not queried) are at increased risk for
user-related contraceptive failures, especially for the most
commonly used methods that require greater user effort
and diligence.°® Finally, the United States Medical

Eligibility Criteria for Contraceptive Use 2016 rates all
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Combined hormonal contraception
pills**

Identify women with severe
premenstrual symptoms,
depression, or risk factors

Progesterone-only methods

IUD

e N e N

(EE) 20mcg/ drospirenone 3mg (24/4)
or continuous**

Follow-up 2-3 months

J \- J

4 N\ 4 N

Other OCPS (i.e. EE 20mcg and LNG|
90mcg) continuous

Follow-up 2-3 months

POP, etonorgestrel subdermal
implant, DMPA

Counsel patients on possible mood
effects, close follow-up

No change on mood sx, can increase
menstrual bleeding/cramping

Non-hormonal (copper) IUD**

A J/ .

(

May affect mood, but better choice if
heavy/painful menses,acne or
endometriosis

LNG-IUD

. J

Figure | Contraceptive counseling for women with PMDD (**=First-Line Treatment, unless there are other contraindications to treatment, ie, DVT).

hormonal contraceptives as level 1, no restriction for

' For those with a

women with depressive disorders.”
higher risk of mood symptoms, it suggests discussion of
the potential risks, the expected timing of the onset and
duration of mood changes (eg, highest levels of systemic
progestin after LNG-IUD placement are within the first
three months) and reversibility with removal of the contra-

ceptive agent.

Conclusion

Women with PMDD or who are at risk for mood disorders
present a special challenge when seeking hormonal contra-
ceptive care. Contraceptive efficacy, user preferences and
non-contraceptive benefits must be weighed against potential
mood effects. If PMDD or another mood disorder is sus-
pected when a patient presents for contraceptive counseling
or initiation, prospective daily recording of symptoms, using
a tool such as the DRSP should be completed for 2 cycles
before and after initiating a contraceptive method to evaluate
for PMDD or underlying depression and subsequent symp-
toms. Initial short-term 1-3-month follow-up is recom-
mended to assess the impact of the medication. It has been
proposed that a short question such as “Have you noticed any
mood changes in the last 1-3 months” can be the first step for
highlighting adverse mood symptoms. A discussion of

initiation of SSRI or SNRI for those diagnosed with PMDD
is also warranted. The assistance of a mental health profes-
sional may be indicated. Women with PMDD who are seek-
ing both treatment of PMDD and contraception can be
recommended a choice of 20 mcg CHCs preferably contain-
ing drospirenone and a shortened pill-free interval (24/4 or
continuous active pills). There is also some evidence for
continuous low dose CHCs such as EE 20 mcg/LNG 90
mg. Other monophasic CHCs (especially a continuous regi-
men or with a shorter hormone-free interval) and less andro-
genic progestin such as desogestrel can also be considered.
For women who cannot use estrogen-containing methods or
prefer a longer-acting method that does not require daily
dosing, the copper IUD is preferred but if the non-contra-
ceptive benefits of less pain and bleeding with menses are
desired, a LNG-IUD is a reasonable choice as long as poten-
tial mood changes from the progestin are addressed. As with
CHC methods, closer follow-up is recommended. Symptoms
may be worse in the first 1-3 months and patients should
have a plan for follow-up with the provider or mental health
consultation in the event of significant mood symptoms. The
copper IUD is an excellent choice for women seeking effec-
tive contraception who do not have heavy or painful menses
and wish to avoid potential adverse effects from an exogen-
ous progestin. Other methods including POPs, DMPA and
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the etonorgestrel contraceptive implant are also reasonable
options for certain women, but again will require counseling
about risk of mood deterioration and careful management.
Barrier methods and natural family planning methods may be
acceptable options for those who accept less effective meth-
ods. Balancing family planning goals, mood symptom man-
agement and medical considerations are essential to care for
women with PMDD seeking contraception.
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