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Abstract

Postpartum depression is one of the most prevalent
psychopathologies. Its prevalence is estimated to be
between 10% and 15%. Despite its multifactorial
etiology, it is known that genetics play an important
role in the genesis of this disorder. This paper reviews
epidemiological evidence supporting the role of genetics
in postpartum depression (PPD). The main objectives
of this review are to determine which genes and
polymorphisms are associated with PPD and discuss
how this association may occur. In addition, this paper
explores whether these genes are somehow related to
or even the same as those linked to Major Depression
(MD). To identify gaps in the current knowledge that
require investigation, a systematic review was conducted
in the electronic databases PubMed, LILACS and SciELO
using the index terms “postpartum depression” and
“genetics”. Literature searches for articles in peer-
reviewed journals were made until April 2014. PPD was
indexed 56 times with genetics. The inclusion criteria
were articles in Portuguese, Spanish or English that
were available by institutional means or sent by authors
upon request; this search resulted in 20 papers. Genes
and polymorphisms traditionally related to MD, which
are those involved in the serotonin, catecholamine,
brain-derived neurotrophic factor and tryptophan
metabolism, have been the most studied, and some
have been related to PPD. The results are conflicting
and some depend on epigenetics, which makes the data
incipient. Further studies are required to determine the
genes that are involved in PPD and establish the nature
of the relationship between these genes and PPD.

Key words: Genetics; Single nucleotide polymorphisms;
Molecular; Postpartum depression; Genes
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Core tip: 5H7T and 5HTTLPR were the most studied
gene and polymorphism, respectively. SHTTLPR is
associated with postpartum depression (PPD) in the
majority of papers, but epigenetics must be considered.
TPH1 and TPH2 polymorphisms are related to peripartum
depression. COMT and MAOA polymorphisms were also
risk factors for PPD. Once again, only when epigenetic
was analyzed, an association with BDNF polymorphism
was possible. MTHFR, CYP2D6 and PER2 polymorphisms
were not related to this mood disorder. Polymorphisms
of oxytocin, steroids and estrogen genes were positively
correlated with PPD.

Couto TC, Brancaglion MYM, Alvim-Soares A, Moreira L, Gar-
cia FD, Nicolato R, Aguiar RAL, Leite HV, Corréa H. Postpartum
depression: A systematic review of the genetics involved. World J
Psychiatr 2015; 5(1): 103-111 Available from: URL: http://www.
wjgnet.com/2220-3206/full/v5/i1/103.htm DOI: http://dx.doi.
org/10.5498/wjp.v5.11.103

INTRODUCTION

Historically, pregnancy and puerperium have been
considered periods that protect women from mental
disorders. It is now known that the opposite is true:
those periods confer a higher risk of appearance and
recurrence of mental disorders and should therefore
be a public health concern. Postpartum depression
(PPD) is one of these disorders. Epidemiological papers
demonstrated that the prevalence of postpartum
depression is between 10% and 15%"".

The adverse impacts of PPD are not limited to
mothers; PPD also affects other family members
and influences family dynamics. Recent studies have
shown that PPD can also lead to significant language,
cognitive and emotional processing problems in
children*®!, Psychopathologies in children may not be
restricted to the first years of life; it is possible to find
manifestations, such as conduct disorder, that persist
even until adolescence!”. The partners of women with
PPD also tend to have depression more frequently than
expected®®!,

Psychological and social changes mark the transition
to motherhood. Those changes, together with clinical
history and obstetrical aspects, may be related to PPD.
Self-esteem, childcare stress, life stress, social support,
marital relationship, infant temperament, marital
status, socioeconomic status, unplanned/unwanted
pregnancy™®, previous psychiatric disorder’*”!, method
of childbirth, and previous abortion!'!! are the main
findings associated with PPD.

In addition, biological changes are related to PPD.
According to some investigations, these changes may
be partly genetically determined. A study conducted in
England evaluated 44 pairs of sisters who had unipolar
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depression and found that those pairs in which one
sister fulfilled the PPD criteria according to DSM-1V,
42% of the other sisters developed PPD after giving
birth. For those who had no family history of depression,
the rates dropped to 15% (P = 0.01). In this study,
the evidence of a genetic influence is even greater
when the PPD period was restricted for 6 to 8 wk
postpartum™!. Another study, conducted in Australia,
involved the interview of 838 pairs of adult twins about
their postpartum experiences. The authors reported
that genetic factors explained 25% of the variance in
the occurrence of PPD!?. Over the last decade, many
studies have been devoted to verifying the impact
of this type of genetic variation in PPD, and it is thus
important to know the concept of Single Nucleotide
Polymorphisms (SNPs). SNP is a genetic variation
that affects only one base pair in the DNA sequence.
These variations in DNA sequence can affect the
individual response to diseases, bacteria, viruses,
chemicals, pharmaceuticals. To be considered an
SNP, the variation should occur in at least 1% of a
given population.

The present report aims to assess molecular
studies associated with PPD and highlight the
most studied genes and polymorphisms.

RESEARCH

The present paper is a systematic, integrative review that
includes several studies with different methodologies
to answer questions about the relationship between
genetic factors and the development of postpartum
depression. For guidance, the following questions were
raised: Are there genes or polymorphisms that are
more related than others to postpartum depression?
What is their relevance? Are Major Depression (MD) and
Postpartum Depression the same or different disorders?
Is PPD only a temporal variant of MD?

This study consisted of a search of all articles
describing a clear relationship between genetics and
postpartum depression that were indexed in PubMed,
LILACS and SciELO published before April 2014.

To accurately answer the questions that guided this
review, the abstracts were read and classified during a
selection process. If, after reading the abstract, there
was reasonable doubt about the inclusion or exclusion
of the paper, the whole article was read. The same
procedure was adopted when abstracts were not
available. Thereafter, a reverse search was carried out.

The following inclusion and exclusion criteria were
used.

Included: papers in Portuguese, Spanish or English in
the researched databases, with index terms “postpartum
depression” and “genetics”, which assessed the genes
and polymorphisms related to PPD. For this purpose,
the following algorithms were used: (“"Depression,
Postpartum”[Mesh]) AND (“Genetics"[Mesh] OR
“genetics”"[Subheading]).
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Excluded: review articles and animal models;
articles that were not available by CAPES (Brazilian
governmental agency that sponsors studies) and
not provided by authors upon request; those that
researched another postpartum psychopathology,
finding or result; and those that did not address
genetics involved in PPD.

RESULTS

The LILACS and SciELO searches did not result in
any article fulfilling the criteria. The PubMed search
resulted in 56 papers. After reading the abstracts, 36
were excluded: 6 reviews"* ', 2 papers that were not
available by CAPES and not sent by the authors upon
request®*", 5 animal models®®*?”, 12 investigating
another postpartum psychopathology (psychoses and
bipolar)?’3® 3 evaluating the children®®***", 1 on
breastfeeding*" and 7 that did not address the genetic
factors involved in PPD!**1*%*“¢1 A reverse search
resulted in no additional items. Finally, a sample was
formed™ %%,

The 20 selected studies were conducted in 10
different countries. Sweden*®*%** and the United
States of America**"*" had three publications each
(15%). Germany™®®!, China (Taiwan)®>®”, Spain®*®,
Canada'®**®, the United Kingdom"®***! and Brazil*’** had
two papers each (10%). Israel®™ and Netherlands®” had
one paper (5%) each (Table 1).

Of the selected sample, the 5HTT gene was the most
studied*®°%>*%8¢] ' Genes associated with tryptophan
metabolism®>**#%*! and Catechol-O-methyl transferase
(COMT)[8526286] \yare the next most researched.
Monoamine Oxidase (MAO) gene was studied in three
of the articles included in this review!***%%! and the
Brain-Derived Neurotrophic Factor (BDNF) gene was
studied in two articles!*’*°, Two articles analyzed
genes that are not commonly evaluated in depression
studies: the Methylenetetrahydrofolate Reductase
(MTHFR) gene® and the CYP2D6 gene™. One article
was about circadian gene Per 2, and one was about
the oxytocin gene (OXT) and oxytocin receptor gene
(OXTR)™®\. Costas et al®" assessed 44 genes involved in
pathways that are hypothetically related to the etiology
of postpartum mood disorders, that is, those included
in the HPA axis, in the effects of stress in the prefrontal
cortex, and in the regulation of sex hormones. Looking
for an association between PPD and the HPA axis,
Engineer et al® tested the glucocorticoid (GR) and
type 1 corticotropin-releasing hormone (CRHR1)
receptor genes. Based on the results of Costas’ paper,
Pinssoneault et al'®® researched the ESR1 gene both
as a principal outcome and under the additive power
of other genes: COMT, TPH2, MAOA, 5HTT, dopamine
receptor D2 (DRDZ2), serotonin receptor 2A (HTR2A)
and dopamine transporter (DAT). An Israeli study
evaluated peripheral blood mononuclear cell (PBMC)
gene expression™., Finally, an American study analyzed
417 microsatellite markers in linkage studies and
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chromosomes 1 and 9 by Genome-Wide Association
Studies (GWAS)™®,

The most studied polymorphism was the 5-HTTLPR,
which was addressed in eight articles!*®>%°%%¢%8¢l: gome
of these articles also analyzed other polymorphisms in
the 5HTT, such as STin2 VNTR®*® and rs140700"".
The remaining studied polymorphisms were those
Of TPH 1 and 2[55,60,61,66], COMT[48,52,62,66], MAO[48,52,66]’
BDNF*% cyp2D6™, MTHFR™, Per 2%, OXT/OXTR
genes'® and GR/CRHR1 genes®. Pinssoneault et af*®
adopted a different strategy: in addition to looking
for polymorphisms of the estrogen receptor alpha
gene (ESR1), they looked for associations with the
polymorphisms already cited in this report (MAOA,
COMT, TPH2, 5HTTLPR SNPs) besides those of the
genes HTR2A, DAT and DRD2"*®, Segman et al*® used
a different approach, analyzing not polymorphisms but
3142 active transcripts, whereas Mahon et af®* studied
16.916 SNPs through GWAS (Table 1).

DISCUSSION

The data regarding 5HTT gene polymorphisms were
variable. Doornbos et al®* performed the only study
that found an independent relationship between PPD
and the S5HTTLPR polymorphism whereby subjects
with the 5HTTLPR long allele variable developed PPD.
Binder et al*” and Sanjuan et a®® found a significant
association between 5HTTLPR and PPD only at 8 wk
postpartum, but the results became nonsignificant in
a posteriori analysis, suggesting that the findings were
dependent on the evaluation time point. The remaining
S5HTTLPR studies also depended on covariates to
achieve statistically significant associations with PPD:
unfavorable environments®’; previous psychiatric
history, maternity stressors and COMT-Vall158Met
allele™®: autumn or winter delivery®”; stressful life
events™; and a gene-gene interaction with ESR1 TA
repeat™®,

The TPH gene study showed a significant difference
in genotype frequency for the T27224C polymorphism
between standard groups and those with comorbid
depression and anxiety, with risk analysis showing that
the C allele conferred a strong protective effect for
depression and anxiety. This finding suggests that the
TPH1 gene has an important role in the pathogenesis
of postpartum mental disorders!®”. Similarly, one
of the TPH2 gene studies attested that the C2755A
polymorphism could be considered a risk factor for
depression. The C2755A polymorphism occurred
only in women with peripartum major depression
and anxiety disorders (P = 0.043) and exhibited a
dominant gene action (P = 0.038) with an estimated
disease risk of 1.73. Hence, despite its small sample
size, this study suggests that TPH2 represent a
population-specific risk factor for peripartum major
depression™, A recent study supports that conclusion;
it found that a haplotype block in the promoter
region of TPH2 showed significant associations with

March 22,2015 | Volume 5 | Issuel |



A systematic review

Couto TC et a/. Postpartum depression

swoydwiAs
uorssaxdop wnyredirad Uo SI0SSI)S [RFUSWIUOIIAUD UO

AdTLLHS LLHS sadd Auewzon v 19 BWBIN dusnpur oy sojempowr wsiydiowA[od YJTLLH-G oYL
ad£joual 1//9D MAHLIN Aq payrpow 1oayje ue
‘Koueudaid 1ey3e syyuowr Tz uorssaidap jsureSe 30a301d
14290 NAHIN sada pue[Sug | 1v 19 SIM] AKewr AoueuZard Surmp uonejuswsddns proe oo,
JSCYNIET)
(s pue gl? 30 uoseas jo 30939 swsydiowd[od Teuonouny 1BIN99TEA
1) ¥TALLHS “(V Pue D) 0£80T ANS 2dd PNIICA ANAE ¢¥3d ‘LLHS 'ANAd Sadd USPSMGH - 12/00SEUIOR) ANAg 2y pue swoydwiAs darssardop winpredisoq
al? uorssaxdap
ALNA CULS “ddTLLHS LLHS dSIAID SIS pauun 72 [PYIMN winjredisod ur juswuoaraus pue sausd s, Ioyjow Jo A0y
SIOSSII}S [RJUSWUUOIIAUD
oal? pue swisiydrowAjod euonouny srdourueoUOWw U0
“MdTLLHS “AINLAD VOVIA “PRINSSTIEA LINOD LILHS ‘VOVIN “LINOD sadd uspamg 2 odsewo)) Apnjs [oxuod-ased e :swoydwAs uorssardsp wnjredisog
uorssaxdap
l? wnyredjsod pue aua INg a3 jo wisrydrowAjod
PIN9IICA ANAL ANa4g Sadd izexg 32 emanSig 19IN99[EA 3Y3 UdMIaq ApNIs UOHEI0SSE Uy
SaUOULIOY] X3S JO uonengal pue ‘xa3100 [eyuoxard ayy ut ssaxs
JO S109JJ0 ‘sIXe Y JH :sioprosip poow winjredisod jo A3o1ona uswom wnyred-jsod ur swoydwis Lyarxue pue
SINS 88¢ Y3 03 pajerar Areonayrodny skemuyyed ur paajoaur saua8 %  SOIA/SAJH ureds | v 72 seyso) aarssardop yym soual ajeprpued Hi jo Apnis UOREOSSY
310400 drerydAsd
/1-ASYH ysti-je ue ur swojduws aarssardop wnyredrod
MdTLIHS LIHS /AIDS sayeis payun (v o purg  sprpard wsiydrowdjod suad 1e310dsuen uruojores v
al? uorssaxdap wnyredysod
jos sydrrosuen aanoe gHIg uorssaxdxa auad HNgd sada Peisp  jouewdag  jo arnjeudrs uorssardxa auaf [[ed TedPNUOUOW Poorg
‘GY MO I0J SOWIOSOWOID ¢ PUe T Y} UL SINS wol? swojdwids poowr wnjredjsod jo
91691 / SOIPNIS 9FEUI] UT SI[TEW S}I[[21LSOITU /T SOIA SIS payun JauoyeN Apnjs uonjenosse dn-mof[oy pue agesur] sapIm-auIouar)
USWOM
wmyredrrad asauny) ur A1arxue pue uorssardap Jofewr
0} uorjeosse st saynqriyuod wsnydriowiod V<)G66/g
V62€€6D “129901D ‘VESLTD D06V ‘VELY-L “DE0L-L CHdL savs eulyd  fr o ur] aual ZHAL 2y JO jueLiea [euonouny oyads-uonendog
LINOD pue LLH-S
al? “VOVIA Jo swsnydiowAjod aua8 yjm pajernosse st
IPNSSTIRA LINOD “Ad1LIHS ' VOVIN IWO0D ‘LLHS ‘VOVIN SAdd  PUeHRYIRN 2 soquiooq  swojdwds sarssardop wniredurad jo yuswdopeasp oy,
sal? aua8 1a310dsuen;
ALINA TUILS “4dTLLHS LLHS SoIa/sadd ureds 7o uenfueg UILOJOIaS AU} JO 9[01 :AIIAT[DP Jo}e SaFueLd POy
uswoMm asauemre ] wnyredysod
jo aydwues paseq-uonendod e ur A1a1xue pue uorssaxdop
prqrowod pue Ajarxue ‘uorssardap yym wsydiowdjod
D¥CTLTL "LLYED DV000CV “DLISCIV ‘VO8EL LHdL savs BUyD  gfY #2UNg auad ase[Axo1pAy ueydoydAn jo uonernossy
al? umjredisod pue Aoueugaxd ayer
P9ATIAD ‘€:9ATIAD ‘(2d41 p1Im) 1,9ATdAD 9azdxD Sadd uspamg 32 uosspeso[  Surmp swoydwids aarssardop pue sadAjousd 9qzdAD
swisiydiowkjod Sauan judwnasu| A1nuno) PEN| pniy

uoissaadap winyredisod ym pajenosse swsiydiowkjod pue sausan | djqe]

March 22,2015 | Volume 5 | Issuel |

106

WJP | www.wjgnet.com

JRaishideng®



Couto TC et a/. Postpartum depression: A systematic review

syaye ajesedas aq 03 Jeadde asayy ‘sl 3eyl ‘|opow uoissalbal By} Ul paule}ad Jou SeM UOIIRIDOSSe Sy} asnedaq aJ4ed Jo Ajjenb aj1 Apes sJayjow Agq pajeipaw aq 03
swaas Buipuy siy) 4I9ASMOH "AISAI[SP JoYe OW 9 2100S UoIssaldap pue /Z9€T81SI PU 0TZ0P/ZS! SANS 1XO U99MID] UOIIR[.LI0D B OS|e SeM dI3Y] *(,;SR100S uoissaidap
‘|lezeu-3sod jou Ing ‘jejeu-aad Yym pajeinosse sem G88/ 7SI dNS SII "uoissaldap |ejeurtad 0] pajejad 2q 03 sieadde auab ¥1X0O dUYd \E_co_mmw\_awo Jolely ul sy
"0s)ddd 03 P3e[3J J0U Sem Z 494 duab uelpedlid ay3 ‘|, ;sa306Azowoy
/4 €49d pue JapJosip Jejodiq ul 39SU0 3AIssaldap wnpedisod usamiaq uolIRaJ40D By 9}Idsaq PR (Allwey, e aAey 0] Jeadde jou pip sauab ueipedu)
.EmEBQE\»m anIssaudap pue buidAyouab
9dZdAD Ul S20UJayIp ou aJam atay] ‘Adueubaud Jaye pue buunp yloq uoissaidap Jo swoldwAs buipodas uswom 1, pue Adueubaud Jaye Ajuo uoissaldap Jo swoldwAs
Burpodas uswom 9g ‘Adueubaid Bunnp Ajuo uoissaudap jo swoidwAs Buipodas uswom G papnjpul jeyy ajdwes e ul Jey} pamoys 9azdADd uo Apnis ayl (. 2dAjousb ||
17790 ¥4HLIN 943 yim uswom ui Ajjeinadsa ‘uoissaldap pajejal-jeuoneisab-uou 1oy 101oey e 9q Aew Ing uoissaldap wnyeduad 1oy J03oe) ysu Jueduiubis e aq 03 Jeadde
J0U Op S|9AS| 93L|04 MO| JeY) pa3edIpul S)NSaJ SI ‘ddd PuUe Y4HLIW US9Mmiaq UO[RIDOSSe Sy} U0 pasndoy Jeyy Apnis e ul palpnis osje sem wsiydiowaAjod 1//9D ayl
"los/MPAIDP JR3UIM/UWININe pue 33]|e 39N JO 0USSaId dY3 JO 3034 JURdYIUBIS puR SAIRINWIND B SBM 3UBYL ‘(4. SHOHIRD 3f3]|e 39| Buowe sduedyubis
plemo) pua.} e pamoys uope[410d ay| ‘wsiydiowAjod I9W[EA ANAD dY3 pue ddd Udamiaq uone|a.4100 Jeaul| Aue puy jou pip (/e 39 0dsewo) pue (, /e 39 eJjenbi4
"991ddd BupPnpoud ur TyYSs3 snid
10344 SARIppe ue dAeY 03} punoj aam swisiydiowAjod 089%SI LIWOD Pue 0L0ZETTSI YOV [, PUOle PJapISucd sem 39| BN 8STIBA-LWOD 3y} usym ueyy swoydwAs
SAIssaidop paounouold aJow yym pajeposse sem wisiydiowAjod T - YOVIN YHIM UoIORISIUI 33 ‘Aleliwis .. diysuonel. ay3 padusnjjul (wnyedisod ow 9 10 %M 9)
uonen|eAs sy} JO SWi} Y} pue SI0SSaA)s Ajulajew PR J1FRIYIAS SNOINDIG “(oqpcg, 03P MSH JUSpURdapUl ue Bulag Jou aUASSP ‘|, e, ddd 104 SI0IOBY YSH ulew
3u3 Jo suo sem wisiydiowAjod 39|16 IDNSSTIBA-LINOD * Puab YOV 3U3 U0 BuISNd0y OS|e WY} JO 331UY UIM ‘(oor0iree,SOUSD 1LINOD DY} UO pasnooy suaded ano4
"l99jPUNOJ JOU Sem 3Ub T¥ST Yim uondesiul susb-auab v "porad wnypedisod ay3 Inoybnolyy
uolssaidap yym uopeposse Juedyiublis e pey +5£6/80TS ANS @43 38y} pamoys osle Jaded 3se| siy| *,,Adueubaid Jaye ow g-9 pue Adueubaud buLinp sanjea uoissaidap

[99'25"8p]

-1ay10dsuen; sutwedo( 1y ‘v 103dadar uruojorag 1y gy LH ‘7 1oidesar surwredoq :gqya
reydre 103daoar uaBonsy :1ysy ‘103dedar suowrtoy Surseafar-urdorooniod 1 adAL (T IRID 103dadar proonIoo00on(o) o) 103dadar uro3AxQ YIXO UP0IAXQ 1IXO @Seonpar 93e[0JoIpAyenajaus[AISI NAH.LIA ‘¢ SO0 UeIpedin
poLR :Hd ‘1030ey orydonjomau paarap-urelrq (INA{ ‘[[o° ITedponuouowr poojq [eraydudJ :DNdJ PserdjsuenAyiaw-O-1oydae)) (INOD ‘V dSePIX0 JUIULOUON YOVIA “I93odsuen uruojorag ;1 HG ‘se[dAxoapAy ueydoyd£iy,
‘Hd.L ‘o1eds uorssarda S1aqsy-A1awoSIuolA :SYAVIA ‘a[eds uoissaida sarpmig [esrdojorwapidy 10j 19U :(J-SHD ‘WLIOJ JIOYS-MIIAIU] dnsouder(] [euoneuraiu] ajisodwo)) s-[d[D ‘uoissarda( 10§ a[edg Suney uoj[rue]
wY-£T £T-ASYH ‘AIFINSA 10§ MIIAIIU] [BIIUID) PAINONIG ((J[DS ‘SAIPNIG SOHAUDD) 10§ MITAIdU] dnsouder(] :gOIJ ‘eruarydoziydg pue sIopIosi(] dARFY I0J [NPaYdS :SOVS ‘deds uorssarda [eyeusoJ ysimquipy :SAJd

089%S1 :LINOD / §9€8¢est -ca¥d
/ S1160€/81 :‘THA.L/ILNAD ‘0£0LET181 :VOVIN/dd TLLHS

/IINASYI “L¥E€9ST ‘TL0LTST LV A/ TIEYST ‘FLEYST :VTALH SIAVIN
/FEVOTOEST ‘8S60¥€6S1 “LTEOTOEST ‘TSOTSSTST ‘STELY6ST Io/pue §qdq ooll? 12 Apms jo11d e - uorssaxdap wmiredisod ypim
‘£1S86/€51 ‘TETTOSTS ‘£79££0TsT Yeado1 VI (TNSA  LIHS 'VOVIN ‘LVA ‘VZdIH ‘TA¥d ‘THL ‘INOD ‘T¥ST  ‘AIDS ‘INIA epeue) jmeauuosul] Y57 oudS 103dedar uaBoxnss ayy Jo Apnis uonerossy
umjred-jsod pue Loueugard Surmp uorssaxdap
TP6CHTST wop3ury el 103 3S11 pue sjuerrea auad s103dedar suouwioy Surseafar
‘6£6CFCST '8¢89/81S TIHID /MHET /T ‘TP ~4D LAHID D sadd payun o 1eeurduy  -urdoxnooniod T ad4y pue prodnI00on3 Jo UOHRI0SSY
poowr wnyredjsod
92 pue Surnayjow jo Ajrrenb syrpaid soustradxs
G88/ETST MIXO /LTIET8YSI ‘0TT0VLTSE LXO YLXO ‘IXO a-sad epeue)  ZJog-eAd[IA Ajres pue sad£30uad u03Ax0 UGRMIS] UOHIBIRIU]
gl #2 S91EOG wsiydiowAod 1NOD 1PINSSTIEA
PINSSTIBA TNOD IWOD Sadd izexg SWIATY UM pajerosse swojduwAs uorssardop wmniredisog

¥T8TLYTST *L¥LOTTLISE ‘9TOSTITIST ‘8SE6L80TST

‘GLTLYYTST FSE6LS0TST “0T309LFST “TH900€LSE “F1809LVST tsi? £>ueusard seyye pue SuLmp uoissaxdap pue (ZHd.L)
‘9EQOTTLIST ‘TOSGS6LST ‘L66SLITTST ‘TL0T8S9ST ‘C668LTLTST CHdL Sadd Auwewrony 32 Sunyosey  sual g asejdxorpAy ueydoydAn ayy ur sjuerrea oyaudn

March 22,2015 | Volume 5 | Issuel |

107

WJP | www.wjgnet.com

JBaishideng®



Couto TC et a/. Postpartum depression: A systematic review

rather than causally linked outcomes'®?.,

Costas et al®"! studied 44 genes that are hypoth-
etically linked to depression and, after correcting for
multiple tests, did not find a significant relation between
any of the SNPs tested and PPD. Nevertheless, a
post hoc analysis showed that a combination of three
SNPs of the protein kinase C beta gene (PRKCB):
rs198183, rs381901 and rs2051684, achieved statistical
significance (global P = 0.0001596)"Y, turning it into a
potential target.

The GR polymorphism BclI, but not the ER22/23EK,
showed a positive association with high EPDS score
and, therefore, PPD. This correlation was also positive
for the minor allele rs242939 SNP of the CRHR1 gene,
with the particularity that a relation with prenatal
EPDS score could also be found in this case'®. This
result supports Brummelte and Galea’s statement that
there are changes in all aspects of the HPA system
(ACTH, CRH and cortisol) during pregnancy and the
postpartum period. Women who are susceptible to
HPA axis dysregulation may be particularly vulnerable
for developing stress-related disorders at this time™®.

Two variants in the ESR1 gene, the TA repeat and
rs2077647, were statistically associated with EPDS
scores and PPD™, suggesting that estrogen-linked
molecular mechanisms could also be involved in PPD
genesis. Conversely, gene-gene interactions detected
with encoding serotonergic signaling proteins (SHTT
and HTR2A) reinforce serotonin’s contribution to PPD.

Segman et al®®, analyzing PBMC gene expression
and its 3142 active transcripts, found a signature
of 73 active transcripts showing 1.5-fold or higher
significant association with PPD. Of those, a subsample
of 57 transcripts remained significant in the secondary
analysis. Despite the small sample size of the study,
both the 73 and 57 differential transcript sets (but not
the 3142) correctly distinguished PPD patients from
controls. This capability could be used as a prognostic
tool, allowing for the initial screening of mothers who
are at higher risk for PPD development.

Finally, Mahon et a/®” used linkage and GWAS
techniques and found that the chromosomes 1g21.3-
g32.1 and 9p24.3p22.3 were associated with postpartum
depressive mood. The authors suggest that Hemicentin
1 (HMCN1) and Methyltransferase like 13 (METTL13)
genes on chromosome 1 contain polymorphisms that
confer vulnerability for PPD, highlighting the notion that
specific studies of those genes should be attempted®”.
These results must be watched with caution because
bipolar patients with postpartum depressive onset were
mingled in the sample. However, a study published last
month also confirmed that an HMCN1 polymorphism
(rs2891230) is associated with PPD diagnosis in a
population without bipolar diagnosis'®.

Despite the substantial number of genes and
polymorphisms reviewed here, there are still others that
need testing. For instance, Maguire et al** noticed a
relationship between GABAA receptor plasticity during
pregnancy and PPD and proposed an animal model
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using GABAsR § subunit deficient mice. Therefore,
GABAergic genes may also be potential targets®*.
Another important genetic mechanism involved in
Major Depression and not tested in PPD studies is the
course of inflammation genes. Because functional allelic
variants of the genes for IL-18 and TNF-a increase the
risk for depression and are associated with reduced
responsiveness to antidepressant therapy”®’%, their
influence under PPD would be interesting to measure.

Overall, all of the articles selected had large sample
sizes, thus rendering reliable results. Some of the
differences found for the same polymorphism may be
attributed to different methods used for PPD diagnosis,
as observed in table 1. Another important point to note
is that it seems, as in other psychiatric disorders, that
genetic influence appears not to be sufficient by itself
to cause the disorder. The development of psychiatric
disorders is often dependent on epigenetics, and
an environmental trigger is often required for these
diseases to develop™®***"),

Riecher-Réssler et al’* stated that there is no
doubt that sex and gender, with their biological and
psychosocial correlates, strongly affect mental health,
given the marked difference regarding the prevalence,
symptoms, risk factors and outcomes of psychiatric
disorders between the sexes. Nevertheless, using
PPD as an example, the author shows that such
influence is necessary to ensure better clinical care
and not to justify the existence of a distinct diagnostic
entity. It was possible to demonstrate that the factors
used to define “true” or “valid” psychiatric disorders:
descriptive validity (the same symptoms), construct
validity (the same risk factors) and predictive validity
(the same course) are not satisfied in PPD'?!. MD and
PPD apparently share the same genetic background
because PPD seems to be linked to MAO, COMT,
5HTT and other pathways usually related to MD. In
our opinion, this strengthens the possibility that they
are the same disorder with a temporal variant”*”>!,
However, there are not sufficient published data to
determine whether there is a specific etiological factor
that is capable of differentiating those two disorders.
Further studies are needed to nullify this hypothesis,
and for that, other candidate genes must also be
researched.

CONCLUSION

This review summarizes the representative findings
in the literature regarding the genetics involved in
Postpartum Depression.

The main conclusion of this review is that similar
genes tend to be studied in Postpartum Depression and
that these genes have a similar pattern to those already
associated with Major Depression in the literature.

The relationship between molecular genetics and
PPD is an extremely current issue. The oldest article
selected was from 2004, and the newest was from
2013. However, there is still little research in this area
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compared with other psychiatric disorders, and it
deserves further study due to its importance in terms
of public health.
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