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ABSTRACT
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DOI: 10.20959/wjpr20232-26973 even with the high prevalence. This review summarizes the

variousanticipated pathophysiological mechanisms contributory to

_ PPD, by highlighting clinical and basic science research findings.
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Dr. Satish S. Additionally, the review discussed the risk factors, management,
Professor, Department of treatment, and biomarkers of PPD. This study aimed to review the
Pharmacology. related study on PPD and provide a current update on the concept,

treatment, and future perspective. The extensive literature search was
carried out using major search engines like PubMed, Embase, and Scopus using the Boolean
operators. ProQuest, in the period 2012-2022, published articles with keywords post-partum
depression, risk factors, treatment, pathophysiology, biomarkers, and management. Data
generated from this current review can be used for developing a screening tool and a
preventative program for high-risk pregnant women. The PPD mechanism study provides
insight into the development of early diagnosis and treatment of the condition. The update on
the PPD offers researchersthe voids that need to be filled in the area of diagnosis and
management of the condition The current review provides an update on PPD. It also
recommends prioritizing mental health care and carrying out more studies on the early
identification of risk for the development of PPD. It is anticipated that emerging knowledge

on pathophysiology and risk factors will lead to the developmentof new treatments for PPD.
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INTRODUCTION

Post-partum depression (PPD) is a debilitating understudied (clinically and experimentally).
and underdiagnosed psychiatric disorders. PPD occurs in 6.5% to 20% of women in the
postpartum period. Pregnancyand childbirth are crucialperiods in women’s life. It
upsurgespsychological, physiological, and social changes, which require adaptation and
emotional support. Sometimes the intensities of these changes can negatively impact the
mother to the extent thatapproximately 20% of mothers with PPD commit suicide.*?
PPDmanifests asfluctuations in mood, change in appetite, lack of interest in daily activities,
sleep disorders, fear of harm, excessive concerns about the baby, grief, crying, doubt, trouble
concentrating, and thoughts of death and suicide. Symptoms usually appear in the later
period, andmost women conceal them because they feel terrible about being doomed when
they are meant to be cheerful; hence PPD usually goes unnoticed. Mothers consider the birth
of their child to be the happiest time of their lives. However, PPD creates many issues for the
mother, child, and family, and it may damage the relationship between mother and child and
the mother's learning of baby care and parenting role.*!

There are three types of postpartum psychiatric disorders: post-partum blues, post-partum
psychosis, and PPD. Post-partum blues affects 300-750/1000 mothers globally, typically
resolve in a couple of days to a week, has minimal harmful consequences, and requires
reassurance and comfort to the mothers. Post-partum psychosis has a global prevalence
encompassing 0.89-2.6/1000 births. It is a severe condition that develops within four weeks
of childbirth and necessitates hospitalization. PPD can develop soon after childbirth or as a
result of prenatal depression and must be managed.®

PPD pathogenesis is yet unknown. It has been proposed that various factors like genetics,
psychology, hormones, and stresses in one's social life play a role in the progressionof PPD.
Alteration in multiple biological and endocrine systems can cause PPD. There is substantial
evidence suggesting that changes in reproductive hormones cause dysregulation of certain
depressive conditions in sensitive women. A quick change in reproductive hormones such as
oestradiol and progesterone after childbirth can be a potential source of stress in sensitive
women, leading to depressive symptoms. The major risk factors for PPD area history of
despairand anxiety, risky pregnancy with emergency cesarean section and hospitalization,
lack of social support, domestic violence and verbal abuse from the spouse, lifestyle like
eating habits, sleep cycle, smoking and drinking habits and physical activities.”*! PPD can be
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treated with antidepressants, psychotherapy, and hormone therapy. Light therapy and exercise
are also commoninterventions adopted in the treatment. Physical activity has a significant
influence on both the physical and mental well-being of pregnant mothers.'” The American
College of Obstetricians and Gynaecologists recommends weekly 2.5 hours of mild physical
activity for pregnant women and after childbirth. Exercise during pregnancy enhances post-
partum recovery and lowers depression symptoms. Physical activity during the post-partum
period promotes blood circulation, strengthens the stomach and spine muscles, stimulates
lactation, accelerates uterine contraction, reduces urogynaecological dysfunction, and

enhances mothers' mental and physical health.!*!

PPD has evolved into a huge global health issue. Nonetheless, many women with this
psychological disorder wentundiagnosed. According to World Health Organization (2021)
over280 million individualswere affected by depression, but still, the condition is not taken
seriously worldwide.*?

Maternal mortality in India is steadily declining, which suggests that the present focus of care
IS to move towards minimizing maternal morbidity, even related to mental health illnesses.
Worldwide much awareness of mental health and depression is rooted. Developing countries
like India also prioritizea different kindsof mental health and related disorders. However,
though India's national mental health program was established in 1982, maternal mental
health remains a modest component. Maternal mental health treatments are severely
underserved in healthcare facilities, and healthcare providers lack mental health training.[! In
outlying healthcare facilities, the availability of mental health experts is limited or non-
existent. Furthermore, no screening tool is currently certified for clinical practice, and no
information on the fraction of perinatal women with PPD is routinely gathered. The current
review aims at extensive literature on PPD, its pathophysiology, risk factor management, and

treatment.

PATHOPHYSIOLOGY

As previously mentioned, the pathophysiology of PPD is highly multifaceted and not
entirelyunderstood. However, there is some indication that PPD is acompositeinterface of
social, psychological, and biological elements, together with the effect of hereditary and

environmental factors.
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Hormones

Hormones usuallyregulate various biological systems linked to depression, like thyroid
hormones, lactogenic hormones, the hypothalamic—pituitary—adrenal axis, the immunological
system, and genetic expression.'! Pregnancy is a roller coaster of hormones, gonadal
hormones (estrogen and progesterone) are generated at extremely high levels through
pregnancy and on the contrary, suddenly decline after childbirth. Multiple sources of
evidence have stated that alteration in ovarian hormones during pregnancy can contribute to
developing post-partum mood disorders in women. Moreover, several brain imaging
investigations have indicated that gonadal hormones modify the neurocircuitry associated
with normal and pathological emotional states™ Reproductive hormones have essential
functions in the brain and spinal cord; hormone receptors are situated throughout the brain
tocontrol neurotransmission and neuroplasticity through both genomic-related and non-
genomic-related mechanisms.™® A review conductedby Stewart etal.says that changes in
reproductive hormone levelscan provoke affective dysregulation, particularly in women with

a hereditary predisposition.!**

The neurosteroid allopregnanolone (progesterone metabolite) is a positive allosteric
modulator of y-aminobutyric acid (GABA) receptors and lowers anxiety and depression
symptoms significantly in animal models. The rapid decrease in allopregnanolone
concentrations following childbirth induces trouble in GABA adaptations, triggering
PPD.M17 1 This hypothesis also led light towards brexanolonedevelopment, an exclusive
formulation of allopregnanolone that can be used in treating PPD.#! The childbirth and
lactation hormone oxytocin also displays an inverse with PPD; however, there are not many
studies to justify its role.[??

Recent neuroimaging data displayed the significance of sex steroids in
controllingbehavioralchanges related to psychiatric diseases, such as affective processing,
cognition, stimulation, and motivation. Multiple brain regions (cortical and subcortical) have
different activities, which can be seen by functional MRI/PET in moms with depression to
infants’emotional signals. Furthermore, functional MRI has revealed different brain patterns
that separate anxiety and depression during the perinatal period from other times in adult
female life. These specificoutlines might significantly affect the mother—infant

relationship.!?**!
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Genetics

Data from various research implicated that genetics is also a potential factor in the
pathophysiology of PPD. Compelling evidence from genetic epidemiological and linkage
studies has demonstrated the involvement of genetic variables in PPD and its enhanced
heritability compared to depression occurring other thanthe perinatal period.?* The potential
gene identified for PPDisVal66Met polymorphism, serotonin transporter gene, tryptophan
hydroxylase- gene, monoamine Oxidase, COMT, and BDNF gene which is widely studied in
major depressive disorder.”>?®! More than 1,200 women participated in genome-wide linkage
studies, which revealed genetic varianceson chromosome 1g21.3—q32.1 and 9p24.3—p22.3
and in Hemicentin-1, which includes severalestrogen-binding sites and concurrently appear to
upsurgewomen’s vulnerability to PPD.* An epigenetic study demonstrated HP1BP3 and
TTCOB genes, have diverse methylation patterns in PPD individuals based on the time of
symptom development.’?”28] However, these preliminary findings necessitate replication, and
overall, the mechanism of action in PPD remains to be established. PPD has also been linked
to estrogen-induced epigenetic DNA methylation alterations. An outstanding systematic
review of the genetics implicated with PPD has been published; nevertheless, these
conclusions will need to be confirmed by bigger independent research.”® Genomics is a
blooming and still expanding area, genome-wide association research using contemporary
genomics methods has not been conductedyet for PPD and may require several global
collaborations and associations to absorbmany patients. Positively, these kinds of studies are

presently in progress.

Immune Function

An accelerated immune response characterizes the transition from pregnancy into the post-
partum period.2” Consequently, alterations in immunity at the end of pregnancy may predict
PPD. Women with PPD, appear to have diverse gene expression that is functionally
associatedwith the body’s immune system.® In some but not all studies, IL-6 levels are
higher in PPD individuals compared to postpartum women without depression. Furthermore,
leptin a protein hormone with inflammatory functions may also be linked to PPD, and lower

levels of serum leptin before delivery are linked to aincreased risk of PPD.F?

Considering studies on many prenatal immunological indicators of PPD have vyielded
inconsistent results, the role of immune function in PPD remains uncertain. In conclusion, it

is believed that the disruption of the crosstalk amid the immunological components and the
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HPA stress axis is connected with the beginning of PPD. Future research is required to better

comprehend how exactly psychological and biological factors interact in PPD.1**!

Psychosocial factors

Social and psychological stressors ignite the development of PPD and are linked to lower
newborn or child outcomes. A history of unfavorable early life events can significantly
impact a mother's capability to form a strong connection with her newborn infant. Adverse
life events and a history of trauma are more common in women who progress post-partum
mood disorders than in women who develop mood disorders outside of the perinatal period.
Social support can contribute to mitigating the effects of PPD on the mother and child. The
degree of tangible care provided by the mother's social network and the partner tends to have
the greatest effects on PPD when compared toother psychosocial risk factors There is a
medium-to-strong association of PPDs with marital complications, migration status, and
antenatal depression. PPD is also connected with poverty, age(early pregnancy), substance
abuse, higher parity, multiple births, an undesired pregnancy, pregnancy issues, obesity,

neuroticism, andnewborn disorders.[***®!

Sleep disruption

Sleep is significantly disturbedthroughout the perinatal as well post-partum period.
Pregnancy is subject to poorer sleep quality, increased rousing, and moresleep—wake
transitions. Similarly, new moms have recurrent night waking, reducednighttime sleep,
nappingin daytime, and an inconsistent sleep pattern, all of which are thought to raise the risk
of PPD.B73

Sleep and circadian rhythm disturbance can also trigger the commencement of psychiatric
disorders in the post-partum period, especially manic episodes. As a result, it is surprising
that circadian rhythm disturbance has not gotten greater attention as a potential cause of
PPD.E¥ According to recent studies, sleep issues are linked to PPD. Given that poor sleep is a
DSM-V (American Psychiatric Association) diagnostic criterion for depression, it is critical
to study poor sleep and depression at various periods to uncover a potential causative link

between variations in sleep and the emergence of PPD.!%

A study found that sleep complications in pregnancy and the early post-partum period are
related to advanced depressivesymptoms at 17—36 weeks after childbirth.”* Another study by

Okun and colleaguesexamined the effect of poor sleep on depressionamong post-partum
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women and the efficacy of the antidepressant medication. Participants completed the
Pittsburgh Sleep Quality Index(PSQI), and the Hamilton Rating Scale for Depression,
through the first 17 weeks post-partum. The study results revealed that increases in the PSQI
(indicating inadequate sleep) were linked to a high rate of depression.[*?

Further investigation into the underlying mechanisms that interrupted maternal sleep patterns
during the perinatal period revealed reduced melatonin amplitude in post-partum women
compared to non-pregnant women, as well as differences in circadian rhythms among

perinatal women with and without depression.

Risk factors
The thorough assessment of the literature highlighted the five domains of risk factors

involved in PPD, which are represented in the figure and the table below (Table 1)

Table 1: Putative risk factors of Postpartum depression.

Domain Risk factors
Number of children born!®!
Social factors Sexual and domestic violence!**

Education and low income!®*°!

Reluctance to reveal the gender of the baby and lack of self-esteem!*’*!

Psychological - —
y g Poor social support and neuroticism!*!

factors -
History of moderate to severe premenstrual syndromel™

PPD is greater in multiparous women®"!

Labour complications likeumbilical cord prolapse, meconium passage,
& obstetric hemorrhages® %

Obstetric factors [53]

Mothers who gave birth to a baby weighing less than 1500 g

Breastfeeding negatively affects PPD™"!

Low hemoglobin level™!

Pregnancy age of below 25 and above 35"

Vitamin D status®”

Biological factors | Serotonin and tryptophan levels and nutritional deficiencies””!

Glucose metabolism disorders™!

Alteration in hormonal levels!®

Nutritional balance!®"!

Sleep!®

Lifestyle Rate of fatigue!™”

Exercise and physical activity™

Smoking™!

MANAGEMENT
PPDmanagement necessitates a thorough, typically multidisciplinary strategy. Education on
PPD can motivate people to seek help and promote early detection of symptoms.
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Psychosocial measures to boost self-care, improve practical and emotional support, and limit
the occurrence and/or impact of unpleasant life events or stressors are indicated for all
women after the diagnosis is made and comorbid medical and psychiatric disorders are
addressed. !

Non-pharmacologic therapies

In individuals with mild to moderate peripartum depression, psychotherapy is viewedas the
first-line treatment, however, in patients with severe symptoms, psychotherapy is frequently
coupled with medicines. Most data support the effectiveness of cognitive behavior therapy.

Participation in partner psychotherapy may also seem to improve symptom scores.[*”]

There is evidence that aerobic exercise and infant behavioral sleep therapies that result in
more maternal sleep can reduce PPD symptoms and increase maternal happiness. Women
with minor symptoms may benefit from psychosocial measures such as peer support or

nondirective counseling from a professional on their own.®®!

Other approaches to treatment with hormone therapies have been investigated. In one short
study, transdermal estrogen treatment improved PPD symptoms, although further research is
needed. Postpartum depression symptoms were exacerbated by progestin therapy.l®® One
experiment found that allopregnanolone outperformed placebo in alleviating depressed
symptoms in 21 women with severe PPD, but further research is needed.®

Evidence for CAM treatments (such as massage and acupuncture) is lacking.®® In severe or
treatment-refractory condition of depression, electroconvulsive therapy (ECT) may be
considered. ECT is not an attractive option for most women because it needs a general

anesthetic and might have negative effects like memory impairment.!*®

Pharmacological therapies

Antidepressants including selective serotonin reuptake inhibitors (SSRIs) and serotonin
noradrenaline reuptake inhibitors (SNRISs) are the mainstay of drug therapy for post-partum
anxiety and depression disorders. These treatment lines can be used on their own or in
conjunction with psychosocial or psychological components™SSRIs are the foundation of
moderate to severe peripartum depression therapy.In a systematic study, patients receiving
SSRIs had a considerably greater pooled remission rate (46.0%) than those getting a placebo
(25.7%)."% In anRCT comparing common antidepressants with community-based
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psychosocial intervention based treatment for PPD, SSRIs were found to be superior.[’
Although there is no sufficient evidence to support the use of one SSRI over another, there
are a few factors to consider before choosing an agent. If the patient has a history of
responding to a certain SSRI, it is fair to commence with that medicine.l’?

There has been no research into the duration of antidepressant therapy required for new-onset
PPD, anxiety, or a similar disorder. Nonetheless, practitioners are advised to follow general
population standards for these illnesses. The treatment course for depression should be
carried out for 6 months to 1 year following remission; extended periods are essential for

severe and/or recurring illness.[”!

Concerning the use of antidepressants during breastfeeding, theroute of SSRIs and SNRIs
into breast milk varies between drugs. However, most transfer into breast milk at 10% of the
maternal dose, which is safe for breastfeeding. Sertraline is frequently advised as a first-line
pharmacological treatment for new-onset PPD due to its low transit into breast milk.
However, in individuals with a history of psychiatric illnesses, medications that have
previously demonstrated benefit, including those with less data on safety while nursing,
should be evaluated. Other SSRIs, SNRIs, and mirtazapine (an unusual antidepressant) have
negligible transit into breast milk and are hence unlikely to be a reason for concern. Older
antidepressants and/or additional therapies, such as benzodiazepines or antipsychotics, may
be indicated in cases of severe depression./"***!

Biomarkers for PPD

A range of biomarkers, including neuroendocrine, epigenetic, and neuroinflammatory
biomarkers, have been proposed as potential identifiers for patients at risk for PPD. However,
many of these biomarkers have not been repeated across studies, which may be attributable to
patient population variability.[”™

The separate steady conducted by Wojcik et al.l'®! and Roomruangwong et al.’”! revealed
aassociation between the severity of common depressive symptoms and reduced serum zinc
concentration. Due to the regulatory function of vitamin D in the immune system can act as a
neurosteroid, making it a potential candidate as a PPD biomarker.["® Christesen et al.l’¥ in
their study showed low serum level of vitamin D during pregnancy mightbe responsible for
PPD. Brandenburg et al.® reported that poor early-pregnancy vitamin D status was linked to

increased depressive symptoms during pregnancy. Gur et al.’Y discovered that lower
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maternal 25(OH) D3 levels were connected with greater levels of PPD at all time points,

suggesting that PPD development may be influenced by this factor.

A corresponding study conducted by Robinson et al.®? also observedmoderately low vitamin
D in pregnancy as a risk factor for developing PPD-related symptoms. A cross-sectional
study.’®® showed large amount of dietary intake ofvitamin D directly correlated with the
lower occurrence of depressive symptoms throughout pregnancy. Another prospective study
discovered a link between lower prenatal log 25(OH)D levels and considerably worse PPD
symptoms in women with greater levels of inflammatory markers.’®¥ Fu et al. ! discovered
a link amid lower serum 25(OH)D levels and PPD in a controlled trial. High kynurenine
levels have also been linked to depression induction. Increased catabolism of tryptophan (T)
into kynurenine (K) is associated with depressive and anxiety symptoms in the early
puerperium, and increases in plasma kynurenine and the K/T ratio were positively correlated

with both depression and anxiety ratings in the puerperium.®®

Since there is the existence of coordination between the gut and brain, the gut microbiome
could be the potential biomarker of PPD. There are few studies, and therefore not much has
been known concerning what role the gut-brain axis might play in developing PPD. A result
of a study comprising 400 pregnant women,®®” revealed that probiotic intervention with
Lactobacillus rhamnosus in pregnancy and post-partum period reduces the incidence of PPD

in women.

Metabolomics was recently used to determine the body fluid metabolomic profile of PPD.A
case-control study conducted in Greece on ten women with PPD and a healthy control (HC)
group (n = 10) found five increased levels of five metabolites in the case group.®® A
metabolomic profiling of urine samples of females with PPD, post-partum women without
depression (PPWD), and HCs should that 22 differential metabolites. Among them 14 were
up-regulated and 8 were down-regulated and has the ability to discrete PPD individuals from
both HCs and PPWD group.®¥ Recently, Zhang et al.®® discovered that the urine
metabolomic profiles of PPD patients differed from those of healthy controls. Ten

distinguishing metabolites were discovered to be the primary contributors to this variance.

It is also vital to recognize the limitations of biomarker identification, such as patient

population variability, restricted availability of samples (mostly circulating components in the
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blood), and a reduced amount of control over experimental circumstances in the clinical

sector.

CONCLUSIONS

PPD is a severe health concern for new mothers, with negative repercussions for mothers and

children. Because of its wide frequency, it creates serious public health issues. A wide range

of risk factors, counting biological, psychological, and even environmental factors, are likely

to influence PPD. PPD has several etiological theories. So far, no agreement has been

achieved. Psychotherapy and pharmacotherapy, in the form of counseling and antidepressant

drugs, are common therapies for PPD. It also recommends prioritizing mental health care and

carrying out more studies on the early identification of risk for the development of PPD. It is

anticipated that increased knowledge on pathophysiology and risk factors will lead to the

formation of new PPD treatments.
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