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PROGRESS TO DATE



The cycle triggers significant changes in emotion 
and behavior in some people, but not all
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Premenstrual Dysphoric Disorder (PMDD) is the sole diagnostic entity
Added to DSM-5 in 2013… added to ICD-11 in 2022

At least 5 (at least one emotional) of the symptoms below must be present in the 
week before menses AND minimal or absent in the week post-menses:

1. Marked affective lability 
2. Marked irritability, anger, or conflicts
3. Marked depressed mood (least common)
4. Marked anxiety

1. Decreased interest in usual activities
2. Difficulty concentrating
3. Lethargy, fatigability, lack of energy
4. Marked change in appetite
5. Hypersomnia or Insomnia
6. Feeling overwhelmed or out of control
7. Physical symptoms (swelling, pain, bloating)

PMID: 22764360

Excludes premenstrual exacerbation (PME)
of chronic emotional disorders, even if the 
degree of change is the same

Does not capture periovulatory changes in 
impulsive reward-seeking or substance useEP
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Daily ratings are required for valid diagnosis, but few use them

MENSES MENSES

Cyclical sx observed in daily ratings

Structured Interviews

Single Timepoint Survey

PMIDs: 27523500, 33651443

~60% false positives

… Prospective ratings used by only ~12% of clinicians who routinely diagnose 
PMDD
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PMID: 27523500

Standardized scoring for daily ratings is available,
but still not clinically feasible

cpass package

Poor clinical feasibility 
of daily ratings and 

standardized scoring

GAP
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PMDD is prevalent, and PME is even more prevalent
PME accounts for the majority of clinical referrals, transdiagnostic

PMIDs: 15385694, 18366818, 35936817, 35867164
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Cyclical emotional changes are linked with suicidality

In 599 patients recruited for PMDD: 

87% reported lifetime suicidal ideation

34% reported lifetime suicide attempt

PMIDs: 35303811, 38093647, 16573848

In 128 patients recruited for suicidal ideation: 

62% demonstrated PME (>=30% change)

History of suicide attempt (vs. ideation only) 
predicted greater premenstrual worsening

… and risk of hospitalization for suicide attempt peaks 
during menses
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Are PMDD and PME always different? Can we identify patients with PME 
who would benefit from diagnosis and treatment?
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MAJOR RESEARCH GAP: Discriminant validity of PME



Harmful Alcohol Use Peaks at Ovulation and Menses
Observed across multiple cohorts, explained by daily E2 surges

PMIDs: 36661851, 29154570, 38413577
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Evidence for temporal and content heterogeneity
Repeatedly observed in our PMDD and PME cohorts

PMIDs: 12892990, 31010447, 31624929
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● Longitudinal daily ratings data needed to estimate the prevalence, reliability, and validity 
of different potential subtypes, develop markers for personalized medicine

● What are the long-term developmental trajectories of PMDD/PME, and how do they relate 
to the development of comorbidities and PME? 

● Does early intervention reduce a progression from PMDD→ PME or PMDD + psychiatric 
comorbidity?

● How do other reproductive changes like pregnancy, hormonal contraceptive use, and the 
menopause transition intersect with PMDD/PME?
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PATHOPHYSIOLOGY
PROGRESS TO DATE
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Peak Irritability, 
Stress Sensitivity

PROGESTERONE
METABOLITE 
SENSITIVITY

Illustrative PMIDs: 29154570, 26272051, 36585408, 32399989, https://osf.io/x5h9y/

Mounting evidence 
for multiple hormonal 
triggers/sensitivities

PA
TH

O
PH

YS
IO

LO
G

Y

PRE



(Steroid Surge) Pathophysiology of Luteally-Confined PMDD

PMIDs: 37171547, 28427285, 26272051, 26377947, 27347888, 23770328 
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➔ Extensive evidence for luteal serotonergic dysfunction
◆ Rapid benefit of SSRIs (24h), first-line treatment 

➔ Beneficial effects of ovarian suppression
◆ Drospirenone-containing COCs (second-line), GnRHa (third-line)

➔ Abnormal sensitivity to addback of normal luteal surges in E2 or P4, 
mediated by 5α-reduced P4 metabolites (ALLO) 

➔ Abnormal sensitivity of GABA-A receptor to ALLO?
◆ Hypothesized aberrant expression of subunits 
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Unpublished Data, Jordan Barone dissertation (Defended March 1)N=112; 75 Transdiagnostic Outpatients, 37 Controls

Specific to 
irritability--

No effect on 
depression
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Peak Irritability, 
Stress Sensitivity

Peak Depression, 
Suicidal Ideation

PROGESTERONE
METABOLITE 
SENSITIVITY

WITHDRAWAL?

Illustrative PMIDs: 29154570, 26272051, 36585408, 32399989, https://osf.io/x5h9y/

Mounting evidence 
for multiple hormonal 
triggers/sensitivities
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CLEAR-1 Crossover RCT Design 
(N=30 female patients recruited for past-month suicidal ideation)

Eisenlohr-Moul et al., 2018; NIMH 
K99/R00109667

Placebo: Allow E2+P4 withdrawal E2 + P4: Prevent withdrawal
(.1mg/d transdermal E2 + 200mg oral micronized 
P4)
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LH surge 
confirmation 

required before all 
conditions



Eisenlohr-Moul et al., 2022; NIMH K99/R00109667
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PME of SI & Depression Triggered by Steroid Withdrawal

Specific to 
depression--

No effect on 
irritability
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CLEAR-2 
Crossover 
RCT 
Design
(N=44 recruited for 
past-month 
suicidal ideation)



R00 MH 109667
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PME of SI and Depression Triggered by E2 Withdrawal

Specific to 
depression--

No effect on 
irritability
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Negative Emotion 
(peak Irritability)

Negative Emotion 
(peak depression, SI)

PROGESTERONE
METABOLITE 
SENSITIVITY

ESTRADIOL 
WITHDRAWAL 
SENSITIVITY

Illustrative PMIDs: 29154570, 26272051, 36585408, 32399989, https://osf.io/x5h9y/
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TREATMENT
PROGRESS TO DATE



Evidence-Based Treatment Algorithm

(1) SSRIs in luteal phase only or continuously

(1) Drospirenone-Containing Combined Oral Contraceptives 

(1) GnRH Agonist + Stable E2/P4 addback (Chemical Menopause)

(1) Surgical Menopause (Removal of Ovaries, Stable E2 addback)

PMID: 37341478
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Recently Emerging Treatments with Emerging Evidence

Ulipristal Acetate (SPRM) potential liver toxicity
● Suppresses ovulation, maintains moderate E2

Dutasteride teratogenicity
● 5α Reductase Inhibitor (blocks PROG→ ALLO)

Asarina Pharma’s Sepranolone (Isoallopregnanolone) abandoned
● Isomer of ALLO that antagonizes its effects at GABAAR
● Phase IIb Failure - Beats placebo in re-analysis of luteal subtype only

PMID: 37171547
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MAJOR GAP: No pharma-sponsored trials currently underway per clinicaltrials.gov

One trial ✅

One trial ✅

Phase IIa ✅
Phase IIb ❌
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● Very small number of laboratories, mentors in this area; leaky pipeline

● Single diagnostic entity (PMDD) for a heterogeneous population

● Lack of back-translation of human experiments to animal work
○ 28-day temporal dynamics, hormone sensitivity

● Pharmaceutical company disengagement (Sepranolone failure, PBO response)

● Lack of funding options for a clinically feasible diagnostic platform (need automated 
daily ratings collection with automated, standardized scoring systems)

○ Grants cannot support software/apps long-term, lack of interest from “femtech” companies

● Lack of diagnostic entities for (highly-prevalent) PME, or for peri-ovulatory phenotypes

MOST IMPORTANT BARRIERS TO PROGRESS
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