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Introduction

Pregnancy has been identified as a biological, psychological 
and social stressor that predisposes women to emergence/
re-emergence of psychiatric disorders. Altered hormonal 
balance, stress of childbirth and awareness of the 
increased responsibility of motherhood coupled with 
the expectations of the family members put women at 
an increased risk of emergence of psychiatric disorders. 
Also, there is an increased risk of relapse of the preexisting 
psychiatric disorders. 

Effective pharmacological treatment is available for various 
psychiatric disorders. However, management of psychiatric 
disorders during pregnancy requires careful selection of 
the pharmacotherapeutic agent. The same caution needs 
to be exercised during breast feeding as well as almost 

all psychotropic medications are excreted in breast milk, 
although to a variable extent. 

Management of psychiatric disorders in pregnancy 
among diabetics brings in an additional dimension. 
The psychotropic medicines have been found to impact 
blood glucose levels and can interfere with diabetes 
management. 

Finally, interactions between oral hypoglycemic agents, insulin 
and psychotherapeutic agents need to be kept in mind while 
deciding on the appropriate therapy for the management of 
psychiatric disorders in pregnancy among diabetics. 

Medications used for the management of psychiatric 
disorders can be broadly classified as anti-depressants, anti-
psychotics and mood stabilizers. Although this classification 
is not all inclusive and is considered over simplistic, it 
continues to be used widely. Modern psychiatric practice 
involves use of many more medications, including 
benzodiazepines and centrally acting anti-cholinergics, 
among others. 

Impact of psychotropic medications on glycemia control 
Anti-depressants
The impact of anti-depressant medications (used for 
management of depressive disorders; anxiety disorders 
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A B S T R A C T
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including Obsessive Compulsive Disorder, phobias, panic 
disorder, stress-related disorders; somatoform disorders) on 
glucose levels and outcome of diabetes is rather complex. 
It has been suggested that tricyclic antidepressants (TCAs) 
may increase the serum concentrations of glucose, resulting 
in an increased craving for sweets.[1] The studies involving 
unselective monoaminergic inhibitors (TCAs such as 
amitriptiline, imipramine and clomipramine) have come 
with mixed results for impact on glucose metabolism. While 
some studies have failed to find any significant impact 
of these agents on glucose metabolism,[2-4] others have 
documented altered glucose metabolism following use of 
these medicines.[5,6] A large body of literature recommends 
against the use of TCAs as a first-line treatment for this 
population based on the findings from observational 
studies and associated cardiovascular and anti-cholinergic 
side-effects. Nortriptyline has been found to have either 
no effect or an increase in the blood glucose levels.[1,7] 
Mianserine has also been associated with an increase 
in the blood glucose (postprandial) levels.[8] Among the 
selective serotonin reuptake inhibitors (SSRIs), fluoxetine, 
citalopram, escitalopram, paroxetine and sertraline have 
been found to be associated with either no change or a 
reduction in the levels of blood glucose.[9-17] Fluoxetine 
remains the most widely studied and is consistently 
associated with reduced blood glucose levels among the 
SSRIs.[17] Venlafaxine and duloxetine, serotonine and 
norepinephrine reuptake inhibitors have been found 
to have either no effect or an increase in the glucose 
levels.[9,18,19] Duloxetine has been approved for diabetic 
neuropathy. Monoamine oxidase inhibitors are associated 
with lowering of blood glucose levels, especially among 
those who respond to these medications.[20] Mirtazapine 
has not been associated with an increase in blood glucose 
levels. Its use has been found to have either no change or 
an improvement in glycemia control.[21,22]

However, it must be mentioned that these observations 
are based on short to medium duration studies. Also, 
the studies included were heterogeneous with regard to 
the methodology. There is some evidence that suggests 
that recent use of amitriptyline, fluvoxamine, paroxetine 
and venlafaxine among long-term users (>24 months) is 
associated with an increased risk of emergence of diabetes. 
Moreover, the research examining the use of SSRIs in the 
treatment of diabetic neuropathy is limited. 

Finally, only a handful of randomized controlled trials have 
assessed the impact of anti-depressants on diabetes control 
among individuals with co-morbid depression. While 
trials involving nortriptyline and fluoxetine (one each) 
have found an improvement in the level of depression, the 
beneficial effects on glucose control were not observed. In 

fact, use of nortriptyline was associated with worsening of 
glycemia control.[1,23] Use of bupropion has been reported 
to have a beneficial effect on both depression and glycemia 
control.[24] One trial with sertraline found a significantly 
lower glycemia control when it was used as prophylaxis 
against emergence of depression.[14] The Pathways study 
(Pathways Collaborative Care Intervention, using a 
stepped-care approach including use of anti-depressants) 
showed a reduced severity of depression but no change 
in glycemia control.[25]

Anti-psychotics
Among the anti-psychotics, the newer ones (also called 
as atypical anti-psychotics or serotonine dopamine 
antagonists), as a group, are more likely to lead to impaired 
glycemia control as compared with the typical anti-
psychotics (dopamine antagonists). Within the atypical 
anti-psychotic group, clozapine and olanzapine have a 
high propensity for this effect while ziprasidone and 
aripiprazole are associated with a lower risk. The risk is 
intermediate for risperisdone and quetiapine. The risk 
is low with atypical anti-psychotics, especially the high-
potency ones (e.g., haloperidol).

Mood stabilizers
Mood stabilizers are another class of drugs commonly 
prescribed for the management of psychiatric disorders 
such as bipolar disorders. Among the various mood 
stabilizers, two of the most commonly used agents - lithium 
and sodium valproate- are associated with a high risk 
of impaired glycemia control.[26,27] The risk is low with 
topiramate, which is actually associated with a lowering 
of the blood glucose levels.[28] The literature is limited to 
draw meaningful conclusions on the impact of other mood 
stabilizers on glycemia control.

Psychotropic medications and fetal development 
Another important consideration to be made while 
managing psychiatric disorders using psychotropics among 
pregnant women with diabetes is the impact of these 
medications on the developing fetus. Other issues that 
should be taken into consideration include the risk of 
behavioral teratogenesis and perinatal syndrome. Also, 
the clinicians need to be aware of the secretion of these 
medications in breast milk that can reach the breast-fed 
infant.

Anti-depressants
Among the anti-depressants, neither the TCAs nor 
fluoxetine (an SSRI) has been associated with major 
teratogenic effects.[29-32] There are fewer data on other SSRIs 
such as paroxetine, sertraline, citalopram and escitalopram. 
There are reports associating the use of paroxetine during 
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pregnancy and cardiac malformations in the newborn,[33] 
although these findings have been disputed and there 
are reports that have failed to find such associations.[34,35] 
The data is even sparser for newer anti-depressants such 
as venlafaxine, nefazodone, mirtazapine, duloxetine and 
bupropion. However, a statistically significant increase in 
congenital anomalies has not been observed in studies 
using these medications.[36] 

Also, there is no evidence of behavioral teratogenicity 
with these agents in studies up to 7 years of follow-up.[37] 
While most of these agents have been reported to be 
associated with perinatal syndromes, the effects appear to 
be mild and transient. Also, a causal association remains 
to be proven as most of the literature is from case reports. 
Some of the clinical features of the neonatal syndrome 
observed among neonates exposed to TCAs during 
the intrauterine period include jitteriness, irritability 
and, rarely, convulsions. Poor neonatal adaptation 
characterized by tachypnea, hypoglycemia, temperature 
instability, irritability, a weak or absent cry and seizures 
has been reported during the immediate neonatal days 
among infants exposed to SSRIs.[38] 

Limited information is available about the possible long-
term effects of anti-depressant exposure in utero, although 
few studies including SSRISs (at 6-9 months) and TCAs 
(in childhood) have failed to find adverse neuro-cognitive 
effects.[37] Limited data on the use of monoamine oxidase 
inhibitors are not reassuring, and use of these agents is 
not recommended during pregnancy.[36]

Anti-psychotics
Among the anti-psychotics, there is a stronger body of 
evidence on typical anti-psychotics as they are in use for a 
longer duration.[39] Although there are case reports linking 
haloperidol use during pregnancy with birth defects, larger 
cases series have failed to find such an association.[39] It 
has been shown to be free of congenital malformations 
with first-trimester exposure and is a preferred agent 
during pregnancy. Studies on phenothiazines (e.g., 
chlorpromazine) have concluded that there is no increase in 
morphological or developmental abnormalities associated 
with them.[40] However, transient perinatal syndrome, 
characterized by floppy infants, withdrawal symptoms such 
as increased irritability, hypotonicity and hypertonicity, 
and underdeveloped reflexes, have been reported in 
infants who have been exposed to different low-potency 
anti-psychotics in utero. Additionally, it is important to keep 
in mind the common co-prescription of centrally acting 
anti-cholinergic medication with high-potency typical anti-
psychotics to manage extrapyramidal side-effects. There 
are reports of possible teratogenicity associated with the 

use of anticholinergic drugs in combination with anti-
psychotics. The consensus is that they should be avoided 
when possible and should be used in the lowest possible 
dosage when prescribed.

In spite of a growing number of reported cases of women 
completing their pregnancy while taking clozapine, 
olanzapine, risperidone or quetiapine without any 
detrimental effects to the newborn, there is a lack of 
systematic studies exploring such an association.[41] All 
second-generation anti-psychotics (with the exception of 
clozapine that comes in category B) come under the FDA 
category C of drug safety during pregnancy.

Mood stabilizers
Two of the most commonly used mood stabilizers, lithium[42] 
and valproate,[43] have been found to be associated with 
teratogenesis and organ dysgenesis following in utero 
exposure. Lithium use is associated with an increased 
incidence of Ebstein’s anomaly as compared with the 
general population, although the absolute risk is small. 
Also, lithium has not been found to be associated with an 
increased risk of neurobehavioral teratogenicity. The most 
common toxicity effect in an offspring exposed to lithium 
during labor is the “floppy baby” syndrome, characterized 
by cyanosis and hypotonicity. 

Use of valproate and carbamazepine during the first 
trimester is associated with increased rates of neural tube 
defect.[39] Neonatal complications associated with valproate 
use include heart rate decelerations and withdrawal 
symptoms of irritability, jitteriness, feeding difficulties 
and abnormal tone.

The teratogenic potential of other mood stabilizers 
such as lamotrigine, gabapentin and topiramate is not 
well documented and remains unclear.[39] However, 
there is some consensus emerging that lamotrigine is 
not associated with an increased risk of teratogenicity, 
including behavioral teratogenicity, when used during 
pregnancy. 

Other medicines
Benzodiazepines are also commonly prescribed for the 
management of psychiatric disorders. These are sued as 
either adjunct (e.g., for insomnia in depressive disorders) 
or even main line of management for certain disorders 
(life alcohol withdrawal, anxiety disorders such as panic 
attacks). Benzodiazepines used in the first trimester have 
been linked to an increased risk of oral cleft and congenital 
malformations of the central nervous system and the 
urinary tract.[39] These can also lead to neonatal withdrawal 
symptoms, respiratory depression, hypothermia, feeding 
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difficulties and muscular hypotonia in the newborn. Use 
of high-potency compounds is expected to be preferable 
with regard to these effects as these have shorter half-lives 
and are less likely to cause sedation.

Use of beta-blockers (such as propranolol to manage 
anxiety symptoms and akathesia associated with anti-
psychotic medications) during pregnancy is not associated 
with an increase in congenital malformations.

Table 1 has grouped various anti-depressants, anti-
psychotics and mood stabilizers for fetal safety (based on 
US FDA category) and impact on glycaemia control. It must 
be noted that these groupings are based on the accessible 
evidence. The evidence continues to be limited for many 
medications and at times there are contradictory reports 
as well. It is strongly recommended to update oneself with 
the latest literature before finalizing the management plan.  
Also one needs to take into consideration other side effects 
associated with use of these medications while making the 
management plan. 

Psychotropic medications and breast feeding
The postpartum period is associated with a change in 
the body dynamics. Issues such as change in body fluid 
distribution and gradual return to the prepregnancy state 

alter the pharmacokinetics of some of the psychotropic 
medications and need to be looked into carefully. Also, 
most of the psychotropic medications are excreted in breast 
milk as well. However, it is not possible to advise on the 
acceptable milk/plasma ratios or safe doses because of the 
lack of such data. It is advisable to monitor the breast-fed 
infant for any possible adverse effects such as drowsiness, 
hypotonia, rigidity, tremor and withdrawal symptoms if 
the mother is on psychotropics.

Anti-depressants
Studies of tricyclic anti-depressants in breast feeding 
have shown that drug concentration in breast milk is 
approximately the same as that in maternal plasma. 
Amitriptyline, imipramine, clomipramine and 
nortryptiline were found to not have significant serum 
levels in infants, and their use was not associated with 
any adverse events in breast-fed infants of mothers using 
these medicines across different studies.[44] However, some 
TCAs such as doxepin have a long-acting metabolite and 
can get accumulated in infants.[45] 

Among the SSRIs, sertraline has been recommended 
in the USA as the first-line treatment for breast-feeding 
mothers. This is because of the undetectable serum levels 
of sertraline and cumulative research evidence indicating 

Table 1: Grouping of various psychotropic medications based on fetal safety and impact on glycemia control
Adverse effect on developing 
fetus/new born based on 
FDA category

Impact on glycemia control
Little impact Intermediate impact High impact

Anti-depressants
FDA category C Fluoxetine^ Venlafaxine*

Sertraline^ Fluvoxamine*

Citalopram^

Escitalopram^

Bupropion^@

FDA category D TCAs (Amitriptyline, Nortriptyline)$

MAOI
Paroxetine#

Anti-psychotics
FDA category B Clozapine
FDA category C High-potency typical anti-psychotics 

(e.g., Haloperidol)
Risperidone@ Olanzapine@

Aripiprazole@ Quetiapine@

Ziprasidone@

Undetermined category Low-potency typical anti-psychotics 
(e.g., Chlorpromazine)

Mood stabilizers
FDA category C Lamotrigine@ Lithium
FDA category D Topiramate^ Valproate

Based on the available literature (literature inadequate for many medicines; lack of controlled trials)
^Favorable impact on blood glucose levels (reduction); associated with self-limiting neonatal syndrome
@Limited literature on fetal safety
*Associated with emergence of diabetes on long-term use (>24 months)
$Associated with neonatal syndrome; additional cardiovascular and anti-cholinergic side-effects; additional cardiovascualr mia control in spite of improvement in 
depression. 
#Some reports of cardiac malformations; not observed across all studies.
FDA — The U.S. Food and Drug Administration
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no significant adverse effects on the infant.[46] Similarly, 
most of the studies on fluoxetine have also reported the 
levels in infant serum to be very low or undetectable.[44] 
However, long half-life and presence of an active metabolite 
make it less favorable for use. Similarly, paroxetine and 
escitalopram (limited evidence) use has not been found to 
be associated with adverse effects in infants. Citalopram 
also has not been associated with adverse effects in infants. 
However, its use is not recommended as its concentration 
in milk has been found to higher than that in plasma.[47] 
There is limited literature on venlafaxine and mirtazapine, 
but no adverse effects have been associated with their use. 
The information on bupropion, trazodone and duloxetine 
is limited.[44] However, one case report on bupropion 
reported the emergence of seizures in an infant.[48]

Anti-psychotics
Typical anti-psychotics have been reported to be safe 
during breast feeding.[49] Their levels in maternal milk 
and infant serum have been found to be low. Also, these 
have not been associated with any adverse effects in the 
infants. However, there have been reports of drowsiness, 
lethargy and possible gastrointestinal complaints.

Although there are no reports on adverse effects due to 
the use of olanzapine and risperidone by breast-feeding 
mothers, it has been recommended to consider the risk–
benefit analysis before their prescription.[49] Reports have 
suggested that clozapine accumulates in breast milk and 
its use is contraindicated during breast feeding.[50] There 
is limited information on amisulpride and quetiapine to 
make any favorable recommendations for their use. 

Mood stabilizers
The levels of lithium in breast milk levels have been found 
to be high. Adverse effects reported in infants include 
cyanosis, hypotonia, heart murmur, electrocardiogram 
changes, lethargy and hypothermia.[51] Also, infants may be 
more susceptible to both dehydration and lithium toxicity 
due to their immature kidney function and the potential 
for rapid dehydration. Lithium is contraindicated during 
breast feeding. Use of valproate and carbamazepine has been 
reported to be compatible with breast feeding.[49] However, 
transient hepatic toxicity such as hyperbilirubinemia and 
high concentrations of gamma glutamyl transferase has 
been reported in neonates exposed to carbamazepine 
during breast-feeding.

Other medicines
Benzodiazepines with shorter half-lives (i.e., lorazepam, 
alprazolam and oxazepam) have been found to be very low in 
breast milk. Repeated doses of long-acting benzodiazepines 
can produce lethargy, poor suckling and weight loss, and 

infants need to be monitored. Benzodiazepines taken by 
the mother during pregnancy should be withdrawn with 
caution to avoid withdrawals in the infants who might 
have developed physical dependence to these medicines 
during in utero exposure.[49]

Zaleplon and zopiclone should be avoided because they are 
excreted in breast milk. However, zolpidem is accepted as 
compatible with breast feeding because of its low lipophilic 
properties and rapid excretion.

Drug interactions 
Many SSRIs and other anti-depressants impact the 
cytochrome enzyme systems. Because of the inhibition 
of the cytochrome P450 (CYP) 3A4 isoenzyme, some 
of the SSRIs may alter the metabolism of certain oral 
hypoglycemics (i.e., thiazolidinedione pioglitazone, 
meglitinides, repaglinide and nateglinide). Therefore, co-
prescription of nefazodone, fluoxetine and fluvoxamine 
carry a risk of problems with hypoglycemia. Also, inhibition 
of the CYP 2C9 isoenzyme by fluoxetine, fluvoxamine or 
sertraline would also potentially interfere with the CYP 
2C9 metabolism of the sulfonylureas tolbutamide and 
glimepiride. 

Modified electroconvulsive therapy (MECT)
MECT is also used as a treatment modality in the treatment 
of psychiatric disorders. Reported complications of MECT 
during pregnancy are uncommon and transient.[52] Even 
the cases reported to have uterine contractions during 
MECT did not progress to premature labor. However, one 
needs to be cautious about the use of premedication and 
the anesthetic agent used during the procedure. Atropine 
can reduce beat-to-beat variability in the fetal heart rate 
and fetal tachycardia. Use of anticholinergic agents can 
decrease the esophageal sphincter tone, increasing the risk 
of gastric reflux. The patient can be intubated to prevent 
these complications. 

Combination of pharmacological interventions with 
nonpharmacological interventions
Nonpharmacological interventions offer an excellent 
alternative/add-on intervention in the management of 
psychiatric disorders among pregnant women having 
diabetes. Not only are these interventions free from any 
teratogenic or behavioral adverse effects on the new 
born but they are also unlikely to impact the glycemia 
control. Many patients with a mild-to-moderate intensity 
of symptoms can be treated by psychosocial approaches. 
Even for those with more a severe form of disorders, 
use of psychological therapies as adjunct intervention 
can help reduce the dose of medications and improve 
the compliance and adherence to medications. Various 
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psychotherapeutic interventions available for this purpose 
include cognitive behavioral therapy, interpersonal 
psychotherapy, supportive psychotherapy, exposure and 
response prevention and community-based behavioral 
intervention, among others.[38] These can be administered 
in individual or group sessions. 

While deciding the management of psychiatric disorders 
in a pregnant women having diabetes, it is important to 
take into consideration different factors. This includes 
assessment of the risk of relapse based on a past history of 
illness (in terms of duration, severity, treatment response, 
etc.), availability of interventions, availability and ease of 
follow-up with mental health professionals, individual 
and family concerns and choices, stage of pregnancy and 
quality of diabetes control. It is advisable to weigh the 
risks and benefits of withholding/delaying the treatment 
vis-à-vis the risks and benefits on introduction of the 
treatment for psychiatric disorders while finalizing the 
management plan.
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