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Perinatal depression (PND)

DSM-V kriterier:

Depressiv episode med debut i graviditeten eller op til fire uger efter
fodslen



Folkesundhedsproblem

* Praevalens: 13% (Fgrste 3 mdr.) e Behandlingsmuligheder

* Mor/barn tilknytningen * Virker de?

* Tidshorisont?
* Sveere tilfaelde...



Epidemiologi

e Magdre:

@Dget risiko for
hospitalsindlzeggelse de
ferste 3 mdr. postpartum

 Peak dag 10-19
postpartum

Faedre

e Generelt lavere risiko for
hospitalsindlaeggelse

* Intet peak

Table 1. Risk of First-Time Hospital Admission for Any Mental Disorder O to 12 Months Postpartum Among Mothers and Fathers*

Mothers (n=630373)

|
No. of

1

Fathers (n=547 431)

|
No. of

Time Since Birth of Rate per 1000 Rate per 1000
First Live-Born Child Cases Person-Years RR (95% CI) Cases Person-Years RR (95% CI)
Pregnancyt 337 0.70 0.53 (0.40-0.70) 364 0.87 0.55 (0.41-0.73)
0-9d 79 4.66 3.60 (2.57-5.02) 13 0.88 0.58 (0.32-1.07)
|1 0-19d 160 9.45 7.31 (5.44-9.81) 11 0.75 0.50 (0.26-0.95,
20-29d 48 2.84 2.20(1.51-3.21) 16 1.09 0.%.42-1 .27)
1 mo 145 2.87 2.22 (1.65-3.00) 49 1.12 0.75 (0.51-1.11)
2 mo 112 222 1.73 (1.27-2.36) 56 1.28 0.87 (0.60-1.27)
3 mo 108 2.15 68 (1.23-2.30) 56 1.29 0.89 (0.61-1.29)
4 mo 71 1.42 1 11 (0.79-1.57) 61 1.41 0.99 (0.68-1.42)
5mo 58 1.16 0.91 (0.64-1.31) 53 1.23 0.87 (0.60-1.27)
6 mo 74 1.49 1.17 (0.84-1.65) 50 1.16 0.83 (0.57-1.22)
7 mo 75 1.51 1.20 (0.85-1.68) 59 1.38 1.00 (0.69-1.45)
8 mo 65 1.32 1.04 (0.74-1.48) 56 1.31 0.97 (0.67-1.40)
9 mo 65 1.32 1.05 (0.74-1.49) 63 1.48 1.11 (0.77-1.59)
10 mo 50 1.02 0.81(0.56-1.18) 60 1.42 1.07 (0.74-1.54)
11 mot 61 1.25 1.00 55 1.31 1.00

Munk-Olsen, 2006, JAMA



Strategi

Biomarkegrer
|dentificere hgjrisikoindivider

Tidlig forebyggelse/behandling

Risikomekanismer
Forebyggelsesstrategi
Malrettet behandling



Hormonelle udsving peripartum

Estradiol (E,) pg/mL

—— Progesterone (P) ng/mL
e Corticosterone (CORT) ng/mL

Relative Hormone Fluctuation

0 12 A 24

Parturition

Gestation (days)

Pawluski, FIN, 2009



GnRHa risikomodel — keanshormonfluktuationer

Ovarian hormone response to GnRHa

Luteinizing Hormone
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GnRHa risikomodel — pavirkede
domaener

Serotonin brain signaling

PET-markers, (11C-DASB serotonin
transporter binding)

Stressbiology, immunology, epigenetics

Cortisol awakening response, pro-
and antiinflammatory cytokines,
DNA/RNA

Mehta, Frokjaer Br J Psy
2019

Rat model of GnRHa-phases
Frokjaer Biol Psy 2015
Frimer, Frokjaer Steroids 2015

Structure, architecture, and connectivity
MPRAGE, DWI, rsfMRI
Fisher, Frokjaer NPP 2017

Cognitive functions, emotion and reward
fMRI, psychophysiology, neuropsychology
Henningsson, Frokjaer Transl Psy 2015
Macoveanu, Frokjaer NPP 2016
Stenbeek, Frokjaer PNE 2016 2019

Larsen, Frokjaer in prep




GnRHa risikomodel —
kanshormonfluktuationer

Estradiol decrease Serotonin transporter

Depressive symptoms
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Frokjaer et al, 2015 Biol Psy



GnRHa risikomodel —
kanshormonfluktuationer

Hamilton change from baseline
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Serotonin transporter

P=0.003
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Frokjaer et al, 2015 Biol Psy




Serotonerg signalering

Serotonin systemet SerOtO”é”Etlr?@ID)SPOFtGF
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GnRHa risikomodel —
kanshormonfluktuationer

Hamilton change from baseline
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Estradiol decrease

p=0.02

Decrease log2(Estradiol) from baseline

Frokjaer et al, 2015 Biol Psy




Ingen forskel i absolutte
gstradiolniveauer

Log 10 estradiol levels in ng/ml
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Mehta D et al, Psychological Medicine, 2014



Kandidat biomarkgar for
gstrogenfalsomhed til risiko-
stratificering?

Gene
expression
levels of 116
transcripts
from
3rd trimester
predicting

AR
postpartum

Mehta et al 2014, Psychological Medicine 2014

PPD cases

Euthymic controls




GnRHa risikomodel — kanshormonfluktuationer

Ovarian hormone response to GnRHa

Estradiol
Follicle-Stimulating
Hormone

Luteinizing Hormone
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Kandidat PND biomarker og GnRHa risikomodel

PPD biomarkers overlap with sex-hormone manipulation induced profiles
* gene-expression (19%, p-value = 0.02)
* DNA methylation (49%, p-value = 0.00002)

PPD biomarkers gene expression coupled to

e Delta estradiol:

Baseline to follow-up, transcription/methylation (49%, 66%)

e Delta depression symptoms:

Baseline to follow-up, transcription/methylation (28%, 66%)

e Delta serotonin transporter binding

Baseline to follow-up, transcription/methylation (14%, 45%)

Mehta, Binder, Frokjaer, British Journal Psychiatry 2019



Resume — hvad ved vi?

* Kvinder har gget risiko for depression i forbindelse med graviditet og
fodsel, ssammenfald med dramatiske hormonelle udsving

* Risikomodel peger pa at hormonelle udsving kan udlgse depressive
symptomer og at udviklingen af symptomer afhaenger af graden af
gstrogen a&ndringen og serotonin transporter niveau

e Serotonintransporter-gentranskriptionskapaciteten spiller en rolle for
udvikling af depression i forbindelse med graviditet og fgdsel

* Markgr for gstrogenfglsomhed (gentransskriptionsprofil)
* Forudsiger hvem der udvikler depressive symptomer peripartum

* Er koblet til &ndringer i gstradiol, humegr og serotonintransporteren udlgst af
kenshormonmanipulation



Hvad vi ikke ved...

Om den &ndring i serotonin sighaleringen vi ser i kgnshormon
modellen er en del af mekanismen ved depression | forbindelse med
graviditet og fgdsel og om den | sa fald er koblet il
gstrogenreceptorfglsomhed

Om serotonintransporter-genexpressionen under graviditet pavirker
disse mekanismer



Hypoteser

Den serotonerge signalering spiller en rolle i forhold til udvikling af
depression | forbindelse med fgdsel og graviditet

Vi kan pavise en sammenhang mellem gstrogenreceptorfglsomhed og
udvikling af depression i forbindelse med graviditet og fe@dsel

Serotonintransporter ekspressionen har en forsteerkende effekt pa risikoen
for at udvikle en depression peripartum

Serotoninniveau malt med molekylaer billeddannelse kobler til
serotoninniveau i cerebrospinalvaesken
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dvalgte metoder
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Design

Sidst i graviditet (3. trimester)

N = 150 raske kvinder planlagt kejsersnit (UK, Sectio antea...)

\\\\ > =
T~ 3 _—

Kejsersnit

Biologiske prgver: CSF, placenta, navlesnorsblod, blod, har. Selvrapporteret psykisk velbefindende
\\\l —
-

~

Dag 3-5 postpartum (barselsafsnit eller hjemme)

Psykisk velbefindende: Interview + selvrapporteret

N =35 hgj PND risiko N = 35 lav PND risiko

Uge 3-5 postpartum (hjerneskanningsprogram) Uge 6 postpartum (basisprogram)

PET- og MR-hjerneskanninger . .
, _ . Biologiske prgver (blod, spyt)
Biologiske prgver (blod, spyt)  Neuropsykologiske test ) _
Selvrapporteret psykisk velbefindende

Psykisk velbefindende: Interview (HAM-D17) + Selvrapporteret

Follow-up: Uge 12 (hjerneskanningsprogram) + 6 + 12 mdr.




Neurobiologisk
Forskningsenhed

Fertilitet
Rigshospitalet

Anastesi, Rigshospitalet

Charlotte

Obstetrik, Rigshospitalet

o Peter Damm, Hanne Hegaard, Stinne Hogh
Vibe Frokjeer, lege, Anja Pinborg, professor, Kim Ekelund, PhD, Albrechtsen professor, dr. jordemoder, PhD, ; ’
: lege dr. med. ’ : ’ » jordemoder, MSc
PhD, seniorforsker overleg overlaege overlege med., overlaege  seniorforsker
Neurobiologisk Forskningsenhed
Pia Weikop, PhD, Senior advisor
PET og cyklotronenheden a Welkop, , Senior adviso

Rigshospitalet

Radiologisk Klinik
Rigshospitalet

Center for Translational Neuroscience, Kgbenhavns
Universitet

Elisabeth Binder, laege, PhD
Max-Planck Institut fiir Psychiatrie, Miinchen




Design

Sidst i graviditet (3. trimester)

Jordemgdre, obstetrikere

T —
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Kejsersnit

EST team, opvagningspersonale, TAP fra neurologisk klinik (bioanalytiker, sygeplejerske), administrativt personale

g —
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Dag 3-5 postpartum
Barselafsnit, obstetrikere..

N =35 hgj PND risiko N = 35 lav PND risiko

Uge 3-5 postpartum (hjerneskanningsprogram) Uge 6 postpartum (basisprogram)

Personale i PET cyklotronenheden ) o ) ) )
) - TAP fra neurologisk klinik (bioanalytiker, sygeplejerske)
Evt. barselsafsnit / projektjordemoder

Follow-up: Uge 12 (hjerneskanningsprogram) + 6 + 12 mdr.




Translation to clinical population
— women at high risk for perinatal depression

Study population: 80 pregnant women with prior history of perinatal depression

Early pregnancy  Late pregnancy | Day 2 pp 3 weeks pp 8 weeks pp
; >
Screening Inclusion I * Estradiol Last face to face visit
Randomization

Study alms | | | INDEPENDENT
llluminate targetable risk and disease mechanisms (C.\ RESEARCH FUND
Test novel preventive strategy DENMARK @.
Evaluate candidate set of biomarkers for sensitivity to estradiol fluctuations Sa pere Aude

-> Pave the way for targeted protection of mother and infant mental health

f Affeh




Andre "naturlige modeller” -
Perimenopausal transition

Figure 2. Rate of Clinically Significant Depressive Symptoms
by Treatment, Adjusting For Baseline Center for Epidemiological
Studies-Depression Scale (CES-D) Score and Mean Change

in Vasomotor Symptom Bother
40+
30-
® N=172
x 12 months intervention
g 201 a 0.1mg/d estradiol
e Oral progesterone every 3 m
S ol Monthly follow-up
Effect most pronounced in
0 .
Placabo TEHMP early perimenopausal women
TP < 05.
TE+IMP indicates transdermal estradiol plus intermittent micronized
progesterone.

Gordon et al, JAMA Psy 2018



Tak til...

Rigshospitalet Funding
Neurobiologisk Forskningsenhed Danmarks Frie Forskningsfond
Obstetrisk klinik Niels og Desirée Ydes fond
Anaestesi- og operationsklinikken i JIMC Rigshospitalet

Fertilitetsklinikken
Radiologisk klinik
PET og cyklotronenheden

Center for Translational
Neuromedicine, University of
Copenhagen

Max-Planck Institut fur Psychiatrie,
Muinchen



