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Background
Premenstrual dysphoric disorder (PMDD) is common, with at
least 3% of the female population affected by one or more of the
typical mood symptoms of depression, irritability, mood swings
and anxiety. The cyclicity and close relationship to the luteal
phase of the menstrual cycle is characteristic for this syndrome
and positive allosteric modulators (PAMs) on the GABAA

receptor, especially allopregnanolone, are believed to be
involved in the symptomatology.

Aim
To summarise the research on the role of PAMs and other
neuroactive steroids in the pathophysiology of PMDD.

Method
PubMed was searched for articles including the terms
Premenstrual syndrome, AND neurosteroids OR allopregnano-
lone OR GABA OR oestradiol. Many additional publications were
previously known to the authors and basic animal research was
covered in a secondary step through reference lists.

Results
There is evidence that allopregnanolone, like other PAMs of the
GABAA receptor, is sedative in high concentrations and, in a minor
proportion of the population, causes anxiety and irritability at
lower levels, pointing to an inter-individual difference in sensitivity.
In research comparing women with PMDD and healthy controls,
differences in brain function and subcomposition of GABAA

receptors related to levels of allopregnanolone have been found.
Also, the varying levels of neuroactive steroids in general seem to
worsen the symptoms. Supressed ovulation is effective but add-
back hormones are necessary to prevent severe side-effects and
could cause adverse mood in these individuals.

Conclusions
There is yet no effective treatment for PMDD available.
Allopregnanolone seems to be a key provocateur of PMDD
symptoms in susceptible individuals. Future research should
focus on interventions that interfere with the effects of
neurosteroids or the plasticity of the GABAA receptor itself.
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Premenstrual dysphoric disorder (PMDD) is typified by mood
symptoms, including irritability, depressed mood, anxiety and
emotional lability, that consistently recur in the premenstrual phase
of the menstrual cycle and seriously impact quality of life.1,2 The
pooled prevalence in mixed samples has been estimated at 3.2% in a
recently published meta-analysis,3 but around 12% of women
require medical management for premenstrual symptoms.2

Although mood symptoms decline or disappear after the start of
each menstruation, the disease burden is severe4 and, in some cases,
PMDD is associated with suicidality.5 The strict DSM-5 criteria for
PMDD state that five or more different mental and somatic
symptoms, including at least one of the core symptoms depressed
mood, anxiety, irritability and mood swings, need to be present in
the premenstrual period and become minimal or absent during the
postmenstrual week.6 Furthermore, the symptoms should incur
significant distress and/or have a significant impact on relation-
ships, social functioning and work or student performance. There is
wide variety in how the symptoms manifest in terms of type of
dominating symptom and duration during the luteal phase, but the
intra-individual pattern is usually stable over time.7 Of the core
symptoms, irritability and anxiety are more common than
depression and mood swings,8 and irritability is, not surprisingly,
strongly associated with impairment of relationships.7,9

A PMDD diagnosis should be based on at least 2 months of
prospective daily ratings of symptoms on a validated instrument
and not be an exacerbation of an underlying condition (e.g. major
depression or an anxiety disorder).6 Although PMDD is not

considered an entirely psychiatric condition (despite the shared
symptomatology and inclusion in DSM-5), comorbidity with
psychiatric disorders is common10 and earlier trauma seems to be a
significant risk factor for PMDD later in life.11,12

Menstrual cycle-linked symptom pattern in
PMDD

A normal menstrual cycle is characterised by pronounced fluctua-
tions in circulating levels of ovarian steroids. The pathophysiology of
PMDD is unclear, but a temporal association with circulating
progesterone and its metabolite allopregnanolone during the
premenstrual phase has been established13 (Fig. 1). However, none
of these steroids are useful as a biomarker for PMDD, because
peripheral luteal phase levels in PMDD are not different from those
in asymptomatic individuals.14 Instead, the prevailing hypothesis
today is that individuals with PMDD are vulnerable to hormonal
fluctuations.13 A prerequisite for PMDD symptoms is that a corpus
luteum develops during menstrual cycles. This is evidenced by
studies showing that PMDD symptoms are abolished in spontane-
ously anovulatory cycles, as well as during induced anovulation by
gonadotropin-releasing hormone (GnRH) analogues.15,16 However,
in anovulatory women previously diagnosed with PMDD, recurrence
of typical symptoms can be triggered by a combination of continuous
oestradiol and native progesterone, or by a synthetic progestin in a
cyclical regimen mimicking a physiological menstrual cycle
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pattern.17,18 This further strengthens the hypothesis of an underlying
individual susceptibility.

Why then, are some women extremely sensitive to hormonal
fluctuations during the luteal phase? In women with PMDD,
serum levels of progesterone are closely linked to adverse mood
(with a slight delay in peak symptoms). Progesterone has several
target receptors in the brain. Genomic progesterone receptors,
PR-A and PR-B are involved in reproductive function but are also
expressed in areas associated with cognition and emotional
processing.14 Furthermore, a number of different membrane
progesterone receptors and membrane binding sites (PGRMC)
are known from animal research.19 However, studies trialling
drugs that directly antagonise progesterone receptors, e.g.
mifepristone, have failed to show positive effects on mood, at
least when given after ovulation has occurred.20 Instead, decades
of research have highlighted the role of progesterone-derived
neurosteroids as important modulators of mood and behaviour.

The concept of neuroactive steroids is limited to steroids
with specific targets in the central nervous system, while
neurosteroids are defined as steroids that can be synthetised
within the brain, de novo, from cholesterol or other precursors.
The most well-known neurosteroids are allosteric modulators of
the γ-amino-butyric acid (GABA)A receptor or the NMDA (N-
methyl-D-aspartate) receptor. One of the most potent is
allopregnanolone, which acts as a positive allosteric modulator
of the GABAA receptor. PMDD symptoms arise in the context of
allopregnanolone fluctuations (see Fig. 1). It is well documented
that some individuals react paradoxically to sedatives such as
benzodiazepines, barbiturates, alcohol and allopregnanolone,
which are all active on the GABAA receptor, and thus experience
anxiogenic rather than anxiolytic effects. In these cases the effect is
bimodal: in high concentrations/dosages it is anxiolytic, sedative/
anaesthetic and anti-epileptic,21–23 but in low concentrations/
dosages it is anxiogenic and promotes aggression.24–31 The
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Fig. 1 (a) Hormonal changes during a normal, idealised menstrual cycle. The figure gives an overview of the fluctuations without displaying
exact peripheral levels. Adapted from Draper et al129 and Bäckström et al.13 (b) Mean prospective scorings of the core symptoms irritability and
depression in 38 menstrual cycles in 19 women with premenstrual dysphoric disorder (an idealised menstrual cycle corresponding to the
allopregnanolone fluctuations displayed in the top panel). Adapted from Bäckström et al.13
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occurrence of these paradoxical reactions to GABAA agonists in
the general population is 3% for severe irritability and aggression
and up to 20% for moderate mood deterioration in specific patient
groups,32–34 prevalence figures similar to those for PMDD.3,35 The
bimodal, paradoxical response to allopregnanolone has been
shown in both animal and human studies.24,25,36 In a study using
oestrogen/progesterone cyclical treatment in postmenopausal
women, negative mood symptoms were induced related to low
luteal phase allopregnanolone concentrations, but decreased when
higher concentrations were reached.36 A functional magnetic
resonance imaging (fMRI) study showed that luteal phase levels of
progesterone/allopregnanolone induced paradoxically higher
amygdala activation in response to an emotion-processing task.37

High concentrations of allopregnanolone, on the other hand, are
associated with reduced amygdala responses, reflecting the effects
on the brain of benzodiazepines given in anxiolytic doses.38

Positive allosteric modulators of the GABAA

receptor

Allopregnanolone (3α-OH-5α-pregnan-20-one) is an endogenous
progesterone metabolite and a potent positive allosteric modulator
(PAM) of the GABAA receptor, enhancing GABAergic activity.39

The GABA system is the main inhibitory transmitter system in the
brain, and the GABAA receptor is a membrane-bound chloride
channel consisting of five subunits. At least 19 different subunits
have been identified to date, making possible numerous combi-
nations.40 GABAA receptors are ubiquitously distributed within the
brain and are located both in synapses (mediating phasic
inhibition) and extrasynaptically (mediating tonic inhibition).41

GABAA receptor subunit composition varies in a site-specific
manner throughout the brain,42 and the precise composition of the
receptor determines its pharmacodynamic response to GABAA-
active drugs.40,43,44 Allopregnanolone is produced from progester-
one by a two-step enzymatic conversion involving the enzymes

5 α-reductase type I and 3 α-hydroxysteroid dehydrogenase (Fig. 2).
These two enzymes are expressed in the brain and colocalised in,
for example, specific neurons in the cerebral cortex, hippocampus
and amygdala.45 In a human post-mortem study, levels of
allopregnanolone in peripheral blood were reflected in the brain
but also accumulated in specific areas, e.g. amygdala.46 Peripheral
levels of allopregnanolone mirror those of progesterone during the
menstrual cycle and in pregnancy,13 but allopregnanolone is also
secreted from the adrenal cortex as a reaction to stress.47

Allopregnanolone acts as a PAM of the GABAA receptor in the
lower nanomolar concentration range, but higher concentrations
can activate the receptor directly without the presence of GABA.48

Extrasynaptic receptors containing a delta subunit are known to be
acutely sensitive to allopregnanolone, and some researchers have
argued that delta-containing GABAA receptors are allopregnano-
lone’s main target at physiological concentration ranges.49 Like
other PAMs of the GABAA receptor and pharmaceutical
compounds such as benzodiazepines and barbiturates, allopreg-
nanolone has sedative, anaesthetic and anti-epileptic effects in both
animals and humans at high concentrations.50–53 In addition, it has
been shown to mediate anxiolytic effects in animal experiments.54

One of several possible physiological roles of endogenous
allopregnanolone is as a neuroprotective agent, and it contributes
to the normal development of the foetal brain during preg-
nancy.55,56 During the past 20 years, allopregnanolone research has
expanded rapidly in several areas, mostly related to mood
disorders.57 As a potential pharmaceutical, allopregnanolone is
especially appealing since it is an endogenous steroid with a positive
safety profile.58 Allopregnanolone is approved by the American
Food and Drug Administration for treatment of postpartum
depression under the names Brexanolone (intravenous administra-
tion) and Zuranolone (oral administration).58,59 Other PAMs of the
GABAA receptor include pregnanolone (an isomer of allopreg-
nanolone), androsterone (3 α-OH-5 α-androstane-17-one, a
metabolite of testosterone), and 5α-tetrahydrodeoxycorticosterone
(a metabolite of corticosterone)39,60,61 (see Fig. 2). Today,
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Fig. 2 Schematic biosynthesis pathways of neuroactive steroids. Bold arrows indicate the key pathways relevant for the pathophysiology of
premenstrual dysphoric disorder. Blue boxes, positive GABA modulators; oval boxes, negative GABA modulators; dotted boxes, intermediary
steroids. The most important enzymatic steps are depicted as a, 5α-reductase; b, 5β-reductase; c, 3α-hydroxysteroid dehydrogenase;
d, 3β-hydroxysteroid dehydrogenase; e, sulphatase; and f, aromatase. GABA, γ-amino-butyric acid; PAM, positive allosteric modulator; NAM,
negative allosteric modulator; GAMSA, GABAA receptor-modulating steroid antagonist; DHP, dihydroprogesterone; THDOC,
tetrahydrodeoxycorticosterone; NMDA, N-methyl-D-aspartate.
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allopregnanolone is by far the most dominant and interesting PAM
in the expanding research field of neurosteroids.57

GABAA receptor-modulating steroid antagonists
and negative allosteric modulators of the GABAA

receptor

Isoallopregnanolone (3β-OH-5α-pregnan-20-one) is a GABAA

receptor-modulating steroid antagonist (GAMSA) that inhibits
the effect of allopregnanolone. Its antagonising effect has been
shown both in vitro and in animal experiments.62–64 As a metabolite
of progesterone and an isomer to allopregnanolone, serum levels of
endogenous isoallopregnanolone fluctuate similarly during differ-
ent reproductive states.65–67 During pregnancy, levels of isoallo-
pregnanolone increase in parallel with allopregnanolone at a
constant ratio of approximately 1:4 in peripheral blood, and during
the menstrual cycle the ratio is between 1:4 and 1:2.68

Isoallopregnanolone can be produced from allopregnanolone by
either a two-step enzymatic reaction (with dihydroprogesterone
produced as an intermediate) or direct epimerisation69,70 (see
Fig. 2). The enzymes responsible for these conversions are present
within the brain, but are most abundant in the liver. The
physiological role of isoallopregnanolone is at present unknown;
in early studies of neuroactive steroids, the compound was even
used as an inert control.71 Isoallopregnanolone has no effects of its
own on the GABAA receptor in vitro.72 The effect of GAMSA on
GABAA receptor function seems to be specific to neuroactive
steroids such as allopregnanolone, because it does not influence the
action of other GABAA receptor agonists such as benzodiazepines
or barbiturates, or GABA itself.62,73

Pregnenolone sulphate is a negative allosteric modulator (NAM)
of the GABAA receptor, but it is also a GAMSA because it inhibits the
effects of allopregnanolone on GABAergic transmission and a PAM
of the NMDA receptor (Fig. 2). The effect of GAMSA has been
shown in vitro in rat neurons using patch-clamp technique74 and,
more recently, more direct inhibitory actions of pregnenolone
sulphate on the GABAA receptor have been shown.75

Experimental effects of PAMs, GAMSA and
NAMs in humans*

Measurement of saccadic eye velocity (SEV) is used to quantify
GABAA receptor sensitivity76 and, in studies of healthy women in
the follicular phase, intravenous allopregnanolone dose-
dependently increased subjective sedation and decreased maximal
SEV.50 However, when isoallopregnanolone was added, the effect
on SEV was inhibited.77

Studies using fMRI have shown that exogenous administration
of PAMs influences the patterns of activity in brain networks that
are highly relevant to the pathophysiology of mood disorders.78 For
example, in healthy males, pregnanolone administration resulted in
a sevenfold rise in allopregnanolone that was related to reduced
amygdala and insula responses to emotional stimuli, as compared
with placebo.79 In addition, pregnanolone decreased connectivity
between the amygdala and important nodes of the default mode
network (precuneus, dorsomedial prefrontal cortex and hippocam-
pus), which related to a reduction in self-reported negative affect.80

A study of healthy female participants showed that administration
of progesterone resulting in luteal phase levels of allopregnanolone
led to increased amygdala responses to emotional stimuli,37 while
higher allopregnanolone levels in the same individuals related to
reduced responses.81 These equivocal findings may be due to the
studies’ small sample sizes, but also to either the specific dosage of

the substance administered or the sex of the participants. The
response most likely also relates to the complex dose-dependent
effect of allopregnanolone, where higher doses are known to induce
anxiolysis and moderate doses are linked to paradoxical mood
effects in susceptible persons.32 No neuroimaging studies have
examined the effect of a GAMSA or a NAM of the GABAA receptor
on brain function. However, in naturally cycling women without
premenstrual symptoms, increased peripheral levels of isoallopreg-
nanolone relative to allopregnanolone have been related to lower
amygdala activity in response to emotional stimuli during the luteal
phase of the menstrual cycle.82

Effects of neurosteroids in PMDD

In women with PMDD, premenstrual mood improves when serum
levels of allopregnanolone are decreased, either by inhibition of
ovarian progesterone/allopregnanolone production or hampering
of progesterone metabolism to allopregnanolone using a 5α
reductase inhibitor.83,84 Like other GABAA receptor agonists –
for example, benzodiazepines and barbiturates – allopregnanolone
may induce tolerance and this has been demonstrated in animal
studies.85 In the SEV model, women with PMDD were shown to
have an altered sensitivity to intravenous injections of allopreg-
nanolone in comparison with healthy controls. PMDD women
were more sensitive during the luteal phase as opposed to during
the follicular phase, whereas the opposite was seen in healthy
controls. The conclusion from these results was that women with
PMDD might not be able to develop a physiological tolerance to
allopregnanolone during the luteal phase.86

In a study of postmenopausal women sequentially treated with
oestradiol and progesterone, prior PMDD was a risk factor for
development of negative mood depending on the level of metabolism
to allopregnanolone.36,87 However, not only is allopregnanolone of
importance but also oestradiol concentrations can drive negative
mood reactions. When anovulatory women with PMDD were given
a combination of oestradiol and progesterone, a higher dose of the
former caused a more pronounced negative mood.17

Direct allopregnanolone administration has never been
evaluated in women with PMDD using neuroimaging methods.
However, emotion processing-related fMRI studies suggest effects
of PMDD in key regions of the limbic system, including the
amygdala, anterior cingulate cortex and insula, as well as the
prefrontal cortex across the menstrual cycle during which
allopregnanolone levels are fluctuating (see Fig. 3 and Dubol
et al).88 Reductions in grey matter volume have also been reported
in the luteal phase in PMDD.88 However, recent studies have shown
that widespread reductions of cortical thickness in PMDD seem to
be independent of menstrual cycle phase.89 Structural brain
differences may thus reflect an underlying vulnerability to
developing PMDD symptoms and are relatively stable in the
context of fluctuating steroid levels. However, functional measures
of brain activity have previously been associated with circulating
steroids: for instance, activity of the amygdala during the luteal
phase has been linked to progesterone and progesterone-derived
neurosteroid levels in women with PMDD.82,90 Aberrant activation
of the amygdala is commonly observed in mood and anxiety
disorders.78 Interestingly, increased amygdala activity during the
luteal phase has been related to lower transcriptional expression of
the delta subunit of the GABAA receptor in peripheral immune cells
in women with PMDD.91 Delta-containing GABAA receptors are
exclusively extrasynaptic and mediate tonic inhibition, and are thus
considered to be an important determinant of baseline neuronal
excitability.92 Furthermore, the delta subunit is thought to endow
the GABAA receptor with a heightened sensitivity to
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allopregnanolone, and brain expression of this receptor is linked to
reproductive status in rodents.49,93–96 Deficits in delta-GABAA

receptor expression are linked to affective disturbances in animal
models.93,95 Whether delta-containing GABAA receptors are
differentially expressed at the regional brain level in women with
PMDD remains to be determined. Nonetheless, aberrant regulation
of delta-containing GABAA receptors represents an interesting
hypothesis explaining the differential behavioural and pharmaco-
dynamic responses observed in these women in response to
fluctuating allopregnanolone levels.

Like allopregnanolone, its isomer pregnanolone is a PAM of the
GABAA receptor but its effect is less studied in PMDD. However, a
recent study has revealed that pregnanolone levels in the luteal
phase are affected by treatment with a selective serotonin reuptake
inhibitor (SSRI), a common treatment for PMDD.97 In women with
PMDD, SSRI treatment has been shown to normalise sensibility to
pregnanolone in an experimental SEV model.98 SSRIs appear to
have steroidogenic effects, even at low doses, and to increase the
synthesis of allopregnanolone.99

Pregnenolone sulphate is a NAM of the GABAA receptor but
also a PAM of the NMDA receptor. Studies in PMDD women are
scarce, but there are some indications that pregnenolone
sulphate is also of importance regarding symptom severity in
this group.100

The role of oestradiol in PMDD pathophysiology

The ovaries are the main source of circulating oestradiol in women
of fertile age, but variations in regional intracerebral distribution
are also due to brain-derived 17β-oestradiol from neurons and
astrocytes.101 17β-oestradiol has a high affinity to the genomic
receptors ERα and ERγ, which are abundant in the human brain. In
addition to reproductive processes, both receptor types appear to

play a role in neuronal functioning and neurodegenerative
diseases.102 In addition to genomic receptors, the membrane-
bound ERα has been shown to promote the pre-ovulatory surge in
luteinising hormone.103 However, 17β-oestradiol has also been
shown to have a rapid and direct neuromodulatory effect that
appears to be mediated by NMDA receptors.101,104 Contrary to the
effect of PAMs, oestradiol is thus pro-excitatory, at least in areas
such as the hippocampus.105 In addition to reproduction and sexual
behaviour, oestradiol appears to promote synaptic plasticity,
cognitive function and neuroprotection.101 In women with
premenstrual dysphoria, increased oestradiol levels have been
shown to aggravate the detrimental effects of progesterone on
mood when administered during the luteal phase, or in combined
menopausal hormone therapy with synthetic progestins.106–108

However, fluctuations of oestradiol might be more harmful than
the actual circulating levels.109 Symptoms of mental disorders in
women usually fluctuate over the menstrual cycle and, in an
exploratory study a relationship between perimenstrual oestradiol
levels and suicide ideations, could be confirmed.110 Moreover,
treatment with oestradiol, to prevent the rapid decline of circulating
levels perimenstrually, reduced suicidal ideations and improved
cognitive function.110 Furthermore, an increased risk of develop-
ing PMDD has been found in women with oestrogen receptor
alpha mutations.111 However, very little is known about the
mechanisms underlying oestradiol effects on the brain. Brain
imaging studies have revealed oestradiol-mediated effects on brain
morphology during the menstrual cycle in healthy women.112 In
particular, the plasticity of brain regions important for cognitive
functions, such as the CA1 area of the hippocampus, appeared to
be affected by fluctuations in ovarian steroids.112 Very few
neuroimaging studies have investigated associations between
oestradiol levels and brain functional measures in PMDD popula-
tions. One small fMRI study (N = 28) showed a relationship between
medial prefrontal cortex activation and oestradiol levels during the
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luteal phase in women with PMDD during emotion processing.113

However, subsequent studies have not replicated this finding.82,91

Treatment for PMDD

First-line treatment for PMDD today is an SSRI.114 Although efficacy
is equal or slightly better for continuous as compared with
intermittent treatment, the latter regimen reduces problems with
side-effects and mitigates withdrawal symptoms.115,116 Overall, the
effect on mood symptoms is generally good although side-effects are
common and compliance usually low.117,118 Current recommenda-
tions also include complimentary non-pharmacological treatments
and, for the less burdensome premenstrual syndrome (PMS),
cognitive behavioural therapy is first-line treatment according to the
American College of Obstetricians and Gynecologists.114

Especially for women requesting contraception, combined oral
contraceptives (COCs) could be a good alternative, and combina-
tions of a low dose of ethinyl oestradiol and drospirenone have
proved efficient in ameliorating PMDD symptoms.114,119 A more
recent meta-analysis concluded that all types of COC are equally
efficient when treating PMDD and PMS, but the effect on
premenstrual depression was weak overall.120

In addition, the effectiveness of non-contraceptive oestradiol
preparations for treatment of PMS symptoms has been investigated
in a meta-analysis.121 The purpose of this study was to inhibit
ovulation and exert a moderate effect on mood symptoms, but no
effect on quality of life was found. Overall, the studies were of low
quality and adverse effects, due to the progestogen component that
was added to protect the endometrium from hyperplasia, were
common.121 Today, oestradiol is not recommended for treatment of
premenstrual mood symptoms.114

Since ovulation is a prerequisite for PMDD, treatment with a
GnRH analogue is usually effective and an option when no other
treatment works.114,122 The problem is that add-back must be given
to protect the woman from osteoporosis and other negative effects
of oestrogen deprivation, with the risk of triggering negative
mood.17 Interestingly, in a small observational study of 12 women
with PMDD who responded to GnRH treatment, PMDD
symptoms recurred initially when oestradiol and progestogen were
added but, when steroid levels were stable for the remaining 2−3
months of treatment, PMDD symptoms declined.109

Ulipristal is a selective progesterone receptor modulator that
has shown promising effects on PMDD symptoms in a placebo-
controlled, randomised trial.123 Due to reports of liver damage,
ulipristal has been taken off the market in many countries but
nevertheless the study constituted a proof of concept.

Isoallopregnanolone has been tested in two randomised, placebo-
controlled trials as a treatment modality for PMDD.124,125 Active drug
and placebo were administered repeatedly as subcutaneous injections
during the luteal phase, and treatment was double-blinded.
A significant reduction of negative mood was detected on a validated
PMDD scale during 9 days in the luteal phase, and no severe side-
effects were reported.124,125 Moreover, the effect size was similar to that
obtained in other treatment studies with SSRIs or COCs in women
with PMDD and using the same outcome measures.126–128

Future directions

In conclusion, women with PMDD react differently when exposed to
neurosteroids, such as the progesteronemetabolite allopregnanolone,
a positive allosteric modulator of the GABAA receptor. This has been
shown in fMRI studies, as well as clinically in anovulatory women

given a cyclical treatment with bioidentical oestradiol and
progesterone that mimic the menstrual cycle. A potential target
for future drug development is the GABAA receptor itself, and/or
drugs that modulate the effect of allosteric modulators – for example,
allopregnanolone. The future drug development suggested above is
costly and will take many years (from animal experiments to human
experimentation and clinical drug trials). Nevertheless, improvement
of PMDD treatment is possible based on current knowledge.
Suppressed ovulation is successful, providing that levels of oestrogen
and progestogen can be balanced and kept stable. Clinical trials with
larger populations and longer follow-up could give useful insight into
how to tailor these treatments. Selective modulators of steroid
receptors and combinations of GnRH antagonists and add-back
hormones are available for other indications, and could be tested in
clinical trials for PMDD. The latter could be more feasible for
patients than injectable GnRH analogues with separate add-back
hormones, because this combined compound is administered orally
as one tablet per day. Also, initial flare-up effects, which are common
with GnRH analogues, are avoided.
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