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BSTRACT

in bipolar disorder patients.

To review the data with respect to prevalence and risk factors of metabolic syndrome (MetS) in bipolar disorder patients.
Electronic searches were done in PUBMED, Google Scholar and Science direct. From 2004 to June 2011, 34 articles
were found which reported on the prevalence of MetS. The sample size of these studies varied from 15 to 822 patients,
and the rates of MetS vary widely from 16.7% to 67% across different studies. None of the sociodemographic variable
has emerged as a consistent risk factor for MetS. Among the clinical variables longer duration of illness, bipolar
disorder- I, with greater number of lifetime depressive and manic episodes, and with more severe and difficult-to-treat
index affective episode, with depression at onset and during acute episodes, lower in severity of mania during the
index episode, later age of onset at first manic episode, later age at first treatment for the first treatment for both
phases, less healthy diet as rated by patients themselves, absence of physical activity and family history of diabetes
mellitus have been reported as clinical risk factors of MetS. Data suggests that metabolic syndrome is fairly prevalent
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INTRODUCTION

Metabolic syndrome (MetS) is of immense clinical
relevance because it is associated with development
of coronary heart disease, cerebrovascular disease,
as well as type 2 diabetes mellitus. Available data
suggests that cardiovascular disease is the most
common cause of excess and premature mortality
in bipolar disorder (BPAD) patients.!') Hence,
prevention, identification, and modification of
the cardiovascular risk factor should be one of the
important therapeutic objectives in the management
of bipolar disorder.!*!
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MetS and BPAD appear to share common risk factors,
including endocrine disturbances and dysregulation of
the sympathetic nervous system, and behaviour patterns,
such as physical inactivity, smoking, and overeating.*-%!
In addition, many pharmacological medications
used for BPAD cause weight gain and metabolic
disturbances.l”®) There is some evidence to suggest
that metabolic disturbances and obesity are associated
with a disease course, which is worse and are likely to
contribute to the premature mortality in BPAD.["!%
Metabolic disturbances have also been associated with
treatment non-adherence and higher treatment costs.!*!

Information is available about the prevalence of
obesity,!'!"'"] diabetes,'523 dyslipidemia,!'8*26! and
hypertension®”! in patients with BPAD, but few studies

have evaluated the prevalence of MetS per se in patients
of BPAD.

For this review, search of electronic databases and manual
search of relevant publications or cross references were
done. The electronic searches were done for articles
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published in English, but if the cross references yielded
articles published in any other language, then these were
also included. Electronic search included PUBMED,
Google Scholar, and Science direct. Cross-searches
of key references (both electronic and hand-search)
often yielded other relevant material. The search
terms used (in various combinations) were bipolar
disorder, metabolic syndrome, prevalence, metabolic
disturbances, obesity, correlates of metabolic syndrome,
and risk factors of metabolic syndrome. From 2004 to
June 2011, 34 articles were found which reported on the
prevalence of MetS and another 3 articles although did
not report on the prevalence, but reported about risk
factors of MetS in BPAD. Additionally, we included the
data of a manuscript in press. Data from these articles
are reviewed here.

Studies which have evaluated the components of MetS
in BPAD have not been included in this review.

DEFINITIONS OF METABOLIC
SYNDROME

Competing criteria for defining MetS have been
formulated by the World Health Organization
(WHO),!? the European Group for the Study of Insulin
Resistance,??) the International Diabetes Federation
(IDF)," the National Cholesterol Education Program-
Third Adult Treatment Panel,[3'! the American
Association of Clinical Endocrinology,**! and the
American Heart Association (AHA).53%!

Though there are minor differences between criteria
in terms of the components of MetS, and the cut-
offs required for these components to be considered
abnormal, the central features are essentially similar.
Most of these definitions require the presence of at least
three abnormal parameters to characterize a person as
having MetS. An advantage of the IDF and the NCEP
ATP-I1I criteria is that unlike the WHO criteria, these
are easily measurable and do not require specialized
investigations. NCEP ATP-III is the most commonly
used criteria-set for defining MetS. Some researchers
have adapted or modified NCEP-ATP-III criteria for
different ethnic populations to make this equivalent to
definition of IDE, which gives different cut offs of waist
circumference for different ethnic groups/countries. One
fundamental difference between IDF and other criteria
is that IDF requires fulfilment of waist circumference as
a mandatory criterion along with presence of any two
other criteria for making a diagnosis of MetS, whereas
other criteria require presence of any of the three
out of five criteria for making the diagnosis of MetS.
Among various available criteria while evaluating MetS
in BPAD patients 26 out of the 34 studies have used
NCEP-ATP-III criteria.
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Recently there had been an effort to harmonise the
definitions of MetS. For these there have been discussions
between the representatives of IDF and AHA and
National Heart, Lung, and Blood Institute. In a joint
interim statement of the IDF Task Force on Epidemiology
and Prevention; National Heart, Lung, and Blood
Institute; AHA; World Heart Federation; International
Atherosclerosis Society; and International Association for
the Study of Obesity a consensus has been reached for
defining MetS [Table 1].* According to this statement
abdominal obesity is no more a pre-requite criteria for
MetS and presence of any of three of five risk factors is
sufficient for the diagnosis of MetS. Further for waist
circumference, it has been agreed that population and
country-specific definitions will be used for cutoffs.**
In another recent development, WHO Consultation
Group suggested that while defining MetS those with
established diabetes mellitus and known cardiovascular
disease should be excluded. The basic premise behind
this recommendation is that MetS should be considered
as a premorbid condition to predict the development of
diabetes mellitus and cardiovascular disease in future.**!

PREVALENCE OF METS IN BPAD

Thirty-four studies®¢-®*! [Table 2] from different
countries and ethnic backgrounds have reported the
prevalence of MetS in patients with BPAD. Sample sizes
of these studies have varied from 15 to 822 patients and
the rates of MetS vary widely from 16.7% to 67%. Of
the 34 studies shown in [Table 2], some authors have
published the data of the same group of patients with
varying sample sizel®>%8l and others have published the
data separately for various definitions!**! of MetS.
More than half of the available studies (18 out of 34)
have included less than 100 patients.

Some of the studies have included patients of other
severe mental disorders along with BPAD and have
not reported the prevalence of MetS specifically in
BPAD.B71 Half of the studies (18 out of 34 studies)
have employed a control group (either healthy control
or a group of patients with other mental disorders)
and suggest that the prevalence of MetS appears to
be higher in BPAD than general population rates, and
comparable to other disorders such as schizophrenia.

Table 1: Definitions of MetS

Consensus definition*!

Blood pressure (mm Hg) >130/85
Triglycerides (mg/dl) >150
Obesity (WHR)
High density lipoprotein M: <40
cholesterol (mg/dl) F: <50

Fasting blood sugar (mg/dl) 100

Waist circumference (cm)  Population- and country-specific definitions
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Table 2: Prevalence of MetS in BPAD

Author Sample Country Mean age Criteria for MS Prevalence of MS Prevalence of MS in Prevalence of MS in other
size@ in BPAD in %age general population psychiatric disorders
Basu et al.B% 36 (33) USA 44.5  NCEPATP III 42.4
Birkenaes et al.B7 # 83 USA Male-30
Female-17
Cardenas et al.®® 107 (98) USA 49 Half of that seen in BPAD
Chang et al > 117 (59) Taiwan 341 IDF 33.9 20.4% for men and 15.3%
for women

Correll et al *) 74  USA 444  NCEPATPIII 432 45.9% in schizophrenia
D Mello et al.*! 41 56
Elmslie et al.* 60 50 32%
Fagiolini ez al.¥’! 171  USA 46.9 30 26.7%
Fiedorowicz et al.*¥ 60 USA 46.3 50 27.3%
Garcia-Portilla et al.*) 194  Spain 46.6  NHANES 22.4
Garcia-Portilla et al.1*%) 194 Spain 46.6  AHA 35.6
Gomes et al ¥7) 65 Brazil NCEP ATP III 323

Adapted ATP 11T 40

IDF 41.5
Gonzalez-Pinto et al*®) 524  Spain 46.3  NCEPATPIII 27
Grover et al ¥ 200 India 39 Adapted ATP III 41

IDF 40
Guerreiro et al.®" 15 IDF 36
John et al " 39  Australia IDF 67 Half of that seen in SMI  54% for all SMI taken together
Kemp et al. 125 Argentina NCEP ATP 111 36
(follow-up)i*? Mexico

USA

Khatana et al.>3) 822  USA 55.7  NCEPATP III 57.1 Not different from

schizophrenia and
schizoaffective disorder

Lee et al.b¥ 152 Korea 363 AHA 27.6 13.2% 33.6% in schizophrenia group
NCEP-ATP-IIT 25 11.8%
IDF 25.7 11.8%
Maina et al.>' § 185  Italy NCEP ATP 111 27.9
Mclntyre et al.>®) 99 Canada NCEP ATP III 32.6 Women-13.2%
Men- 17%
Rahman et al.5" 31 Malaysia IDF 42 15% in schizophrenia group
Salvi et al.®¥ 99 Italy 51.7  NCEPATP III 253
IDF 30
Salvi et al b 200  Italy 50.9 NCEP ATP 11T 26.5
Sanchez et al.[*) 532 Spain 46.3  NCEPATP lII 25.1 19.3%
IDF 34.8 29.8%
Sicras et al.l°!) 178  Spain 49.9 NCEPATPIII 24.7 14.4% 26.2% for schizophrenia
Teixeira and Rochal®? 47 Brazil NCEP ATP 111 383 48.1% for depression

31.8% for schizophrenia and
schizoaffective disorder
5.1% for alcoholism

23.1% for other mental

disorders

Van Winkel et al.[®! 60  Belgium 453  NCEPATP III 16.7 General population rates-

Adapted ATP 111 18.3 half that of BPAD

IDF 30
Van Winkel et al.[*) 112 Belgium 44.3  Adapted NCEP 232 50% in schizoaffective disorder

ATP-III and 28.8% in schizophrenia
Vuksan-Cusa et al.[% 34 Croatia 41.1  NCEP ATP III 353
Vuksan-Cusa et al.l®! 40 Croatia 41.1 27.5
Vuksan-Cusa et al.l”! 60  Croatia 31 37% in schizophrenia
Vuksan-Cusa et al.[*) 36 Croatia 31 37% in schizophrenia
Yumru et al.l®! 125  Turkey 34.52 32 17.9%

NCEP ATP III - National Cholesterol Education Program- Third Adult Treatment Panel —11I; IDFInternational Diabetes Federation; SMI- Severe
mental illnesses; # Study included patients of other diagnosis and did not specifically report MetS rate for BPAD; $ Study included patients of BPAD-1
and II, BPAD not specified, Cyclothymic disorder and schizoaffective disorder; @ Data in parenthesis suggests the sample size for which complete
information was available for MetS
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Mean age of the patients in most of the studies (16 out
of the 20 studies which have reported the same) have
been above forty years. Further, some of the studies
have used more than one definition for MetS and show
comparable prevalence rates of MetS with more than
one definition, but in general studies which have used
both NCEP ATP-III criteria and IDF criteria suggest
that the prevalence rates of MetS are higher with IDF
criteria. This could possibly be due to different cut offs
provided by IDF for waist circumference for different
countries/ ethnic groups, whereas NCEP ATP-III does
not provide such cut-offs, although recently some of the
researchers have used adapted/modified NCEP ATP-III
criterion for waist circumference.!*7#%64

Except for one study, all of these are cross-sectional
investigations and do not provide data on how the rates
of MetS change over time. Kemp et al.’? evaluated
changes in the prevalence of MetS in patients receiving
aripiprazole or placebo. Data were available for
94 patients at the baseline and the end point (week 26).
At baseline, 34% of patients met the criteria for MetS.
At the end point (week 26), 35.1% patients had MetS.
Of the 94 patients, 45 received aripiprazole during the
26-week period; of these 14 patients had MetS at the
baseline, whereas 18 out of 49 patients randomised to
placebo had MetS at the baseline. At 26-week, out of the
14 patients randomised to aripiprazole who had MetS
at baseline, 10 continued to meet the criteria of MetS,
whereas 13 out of the 18 patients in the placebo group
continued to meet the criteria of MetS. Additionally, in
aripiprazole group, 6 patients who were not positive for
MetS at baseline developed MetS at week 26 and in the
placebo group, 4 patients developed MetS.

When one takes a closer look at these studies it is
evident that at least 27 are from the Western countries,
2 from 2 from Brazil, 2 from Korea/Taiwan, 1 each
from Turkey, Malaysia and India. This has important
implications, because now there is a consensus to use
ethnic specific definitions for waist circumference to
define MetS. Hence, the prevalence reported in some
of these studies without taking the ethnic cut-off into
consideration may be misleading. Further, in some
of these studies the sample size is of concern. Only
16 studies have included more than 100 patients.

PREVALENCE OF COMPONENTS OF METS

All studies that have evaluated MetS in BPAD
patients have not reported the prevalence of various
components. The studies which have reported the
prevalence of various components are shown in
[Table 3]. The percentage of patients fulfilling the waist
circumference criteria have spanned from 30-85%,
that with raised blood pressure or on antihypertensive
treatment have varied from 18.6-62%, raised fasting
blood glucose levels have varied from 6-43.5%, low high
density lipoprotein levels varied from 21.7-67.6% and
that of high triglyceride levels have varied from 22.7
to 58.8%. High waist circumference and raised blood
pressure are reported as the common abnormalities
(each is reported as the most common abnormality in
7 out of the 19 studies) and raised fasting blood sugar
or being on anti-diabetic treatment is least commonly
reported abnormality across various studies (14 out
of 19 studies). The lipid abnormalities are reported
to have intermediate prevalence. From prevention
and monitoring point of view, the commonness of

Table 3: Prevalence of components of MetS in various studies

Body mass  Waist circumference  Hypertension  High FBS and/or Low high density High
index criteria diabetic lipoprotein triglyceride

Chang et al.**! 61 18.6 13.7 53 36.8
Corell et al.*" 33.8 54.0 324 67.6 46.6
Dmello et al.#! 41 62 48 71
Elmslie et al.! 85 50 6 63 40
Fagiolini et al.* 49 39 8 23 41
Garcia-Portilla et al.1*] 53.8 20.9 12.2 38.2 36.1
Khatana et al.® 46.5 78.1 20.6 48.4 49.3
Kim et al.™ 30.4 30.4 43.5
Lee et al.b¥ 40.8 47.4 25.7 15 32.9 32.9
Maina et al.> 48.9 53 11.5 333 36.6
Mclntyre et al.>®) 41.1 27.6 6.1 36.4 38.8
Salvi et al b7 50 40 11 323 34.7
Sicras et al.l® 33.1 29.8 16.9 54.5 23.0
Sicras-Maniar et al.l’!) 383 32.8 18.0 523 22.7
Van Winkel et al.) (ATP criteria) 30 48.3 13.3 21.7 26.7
Van Winkel et al.1*] (IDF criteria)® 60 48.3 28.3 21.7 26.7
Van Winkel et al.[%] 33.9 50.9 25.0 32.1
Vuksan Cusa et al.l®! 47 50 23.5 23.5 58.8
Vuksan Cusa et al.l*®! 36.1 41.7 25.7 25.5 472
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prevalence of waist circumference and blood pressure
indicates that monitoring them may be more useful
and cost effective.

Socio-demographic and clinical factors associated
with MetS in BPAD

Studies which have attempted to study the socio-
demographic risk factors of MetS in BPAD have done so
by comparing various parameters between the patients
who have and those who do not have MetS. Few studies
have carried out regression analysis to study the factors
of MetS.

Although attempts have been made to study the
sociodemographic factors of MetS in BPAD patients,
but none of the sociodemographic variable has emerged
as a consistent predictor of MetS. Studies have shown
that patients with BPAD with MetS are older than
those without MetS,384>5558611 however, some studies
have come up with negative findings.l**>!) One study
reported that women had peak of prevalence of MetS
in the =60 years group, while men displayed high rates
even in the young age groups.’” Some of the studies
have reported that MetS is more common in females, %
while others have reported no gender differences in
the prevalence rates of MetS[385156:5861.63.65.691 and an
occasional study has reported higher prevalence in
males, ! especially in younger age group.*”]

Some studies have also reported socio-demographic
correlates of components of MetS. Salvi et al.>?!
found that men had higher rates of hypertension
and hypertriglyceridemia and, women had more
abdominal obesity. Studies have reported that male
patients have higher systolic blood pressures,*>
diastolic blood pressure,”® waist-to-hip ratios,*”! and
hypertriglyceridemial®® compared to females. On
the other hand, some studies have reported higher
prevalence of obesity in females.l°!! No difference has
been noted with respect to years of education and
occupational status.®!

Longer duration of illness,*”>8l BPAD-I,? with greater
number of lifetime depressive and manic episodes,
and with more severe and difficult-to-treat index
affective episode,*'*3] with depression at onset and
during acute episodes,!”) lower in severity of mania
during the index episode,*! later age of onset at first
manic episode,® later age at first treatment for the
first treatment for both phases,> less healthy diet as
rated by patients themselves,>!! absence of physical
activity®! and family history of diabetes mellitus!¢*7*
have been reported as clinical correlates of MetS. One
study reported association of MetS with Cluster B
personality disorders and less physical exercise in young
patients.>?! One of the consistent findings across various
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studies is that patients with MetS are significantly
more likely to be overweight or obese than patients
that did not meet criteria for the MetS.[*>>%6 Some
studies have found association between history of at
least one suicide attempt and MetS,**! others have
reported no such association.® Similarly, comorbid
substance use or smoking has been inconsistently
associated with presence of MetS with some studies
reporting higher prevalence of MetS in patients with
comorbid substance use or smoking!®! and others have
reported no such difference between those with MetS
and those without MetS.P% Studies have not found
significant difference between patients with MetS and
those without MetS with respect to presence of family
history of lipid disorders or cardiovascular disease,*!
and rate of psychiatric comorbidity.®

Psychotropics and MetS in BPAD: Since the introduction
of second-generation antipsychotic and their association
with metabolic abnormalities, studies have evaluated
the association of MetS and atypical antipsychotics.
Few studies suggest that patients on a second-generation
antipsychotic are significantly more likely to meet
criteria for MetS compared to those receiving mood
stabilizers alone,**6*6% though other studies have found
no such association.****/ No significant differences have
been noted between different antipsychotics in one
study;*”! but one study reported that significantly higher
percentage of patients on olanzapine or clozapine at
the time of entry in the study met criteria for MetS.*!
Similarly, a study which evaluated the effect of second
generation antipsychotics on the prevalence of MetS in
patients with severe mental illness (which also included
BPAD patients) reported higher prevalence of MetS in
patients taking clozapine.l®® One study evaluated the
differential effects of typical and atypical antipsychotics
on the prevalence of MetS, however, it is important
to note that this study did not evaluate this effect
specifically for patients with BPAD, rather reported
the findings for all the severe mental disorders taken
together as a group.P!!

Studies that have compared the prevalence of MetS
in BPAD with general population suggest that use of
second generation antipsychotics is associated with
higher risk of development of MetS.1*") One of the recent
study which compared the metabolic effects of second
generation antipsychotic in young patients of BPAD,
other psychotic disorders and non psychotic disorders
reported that 3 months treatment with second generation
antipsychotics led to significant weight gain in more than
70% of patients across various diagnostic categories, but
in the BPAD group additionally there was significant
increased in the total cholesterol and LDL-cholesterol
levels.[”®) These findings again suggest that patients of
BPAD are intrinsically more prone to develop MetS.
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Basu et al.,*°! found no association between MetS and
various mood stabilizers, however, it has been shown
that valproate!”™ and lithium/®?! are associated with
greater risk of metabolic disturbances. Association of
higher serum valproate levels with presence of MetS
has been documented.®?! Although studies which have
evaluated adverse effects of lithium and valproate have
reported excessive weight gain and insulin resistance
related to long-term use of these medications,!”-">!]
study evaluating the prevalence of MetS has reported
no difference in the duration of treatment with lithium,
valproate or antipsychotics in those with or without
MetS.13¢1 A study showed that simultaneous treatment
with mood stabilizers and atypical antipsychotics
is associated with significantly higher prevalences
of metabolic abnormalities, hyperglycemia, higher
triglyceride levels, and larger waist circumferences.!*”)
Similar association for concurrent use of two-three
mood stabilizers and MetS has been reported.!*!

Biological correlates of MetS in BPAD: Some researchers
have attempted to identify biological markers for
MetS in BPAD patients and have shown that MetS
is associated with high C-reactive protein levels
(CRP >5 mg/)l*”, high interleukin-6 (IL-6)%% and
hyper-homocysteinaemia.l®*! An investigation which
evaluated the relationship of MetS with IL-6 in BPAD
patients demonstrated that IL-6 levels correlated
significantly with a number of criteria of MetS and
suggested that it may be a diagnostic marker of MetS.[5?!

Factors in regression analysis: Studies which have used
regression analysis to evaluate the risk factors of MetS
have reported increasing age,**> obesity (i.e., higher
BMI),8! female gender,!®®! and use of lithium!®?! to
predict MetS in BPAD.

Impact of MetS

Although studies have evaluated the prevalence of
MetS in BPAD, there is a serious lack of data about
its impact. Inconsistent evidence exists to suggest that
MetS in BPAD patients is associated with significantly
high rate of lifetime suicidal attempts.[**] A longitudinal
study attempted to study the influence of MetS on
rate of stabilization during the maintenance phase of
treatment and reported no adverse effect of MetS on
disease stabilization.>*

Studies evaluating the impact of obesity suggest that
subjects with obesity are more likely to develop an
affective recurrence and, in particular, a depressive
recurrence. Furthermore, it is reported that the time
to depressive recurrence was shorter in those with
obesity.[*3] Preliminary findings suggest that obesity
has a negative impact on functioning and leads to poor
health-related quality of life.%%
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Data also suggest that BPAD patients with diabetes
mellitus have higher rates of rapid cycling and chronic
course poor level of functioning and higher level
of disability, higher body mass index and increased
frequency of hypertension and more life time

psychiatric hospitalizations compared to non-diabetic
BPAD patients.!'”!

In some of the recent research it has been shown that
obesity in BPAD patients is associated with reduced
total brain volume and gray matter volume.!5%

Reasons for High prevalence of MetS in BPAD
patients

It is suggested that bipolar disorder and MetS share
common risk factors, including endocrine disturbances,
dysregulation of the sympathetic nervous system, and
unhealthy behaviors like physical inactivity, overeating,
smoking, and use of alcohol. Additionally, psychotropics
used for the treatment of BPAD lead to weight gain and
metabolic disturbances, including alterations in lipid
and glucose metabolism.

Studies suggest that compared to general population,
impaired glucose intolerance and insulin resistance are
more common in patients with BPAD.!'"! There is some
evidence to suggest higher rates of diabetes mellitus in
patients with BPAD compared to schizophrenia, and this
higher prevalence of diabetes mellitus is independent of
the effects of BMI and psychotropic medication use.!*” It
is suggested that stress pathway through hypothalamic-
pituitary axis mediates insulin resistance, abdominal
obesity, and dyslipidemia in BPAD patients.”’ Other
factors which have been implicated in the development
of obesity and MetS include genetic factors, although
these have not been investigated thoroughly.

WHAT CAN BE CONCLUDED FROM THE
DATA?

Review of the available data suggests that MetS is fairly
prevalent in BPAD patients. The prevalence rate is
similar to other severe mental illness like schizophrenia
and is much higher than that seen in general population
or healthy controls. Among the various components of
MetS, increased waist circumference and raised blood
pressure are the most common abnormalities reported
by majority of the studies and abnormality of fasting
blood sugar is the least common finding. Effect of
psychotropics on prevalence of MetS is inconclusive.
There is some evidence to suggest higher levels of
inflammatory markers in patients of MetS in BPAD.
However, the existing data is limited to 34 studies most
of which have come from western countries. The existing
data is also limited by smaller sample size, heterogenicity
in reporting of the prevalence of components of MetS
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and longitudinal studies almost lacking. Similarly, data
is lacking with respect to the impact of MetS on BPAD
and reasons for higher prevalence of MetS in BPAD
patients. Data is non-existent regarding intervention
strategies to either prevent or treat the same.

FUTURE DIRECTION

There is a need to have studies with larger sample size
from various ethnic backgrounds and from different
countries to have a better estimate of the problem.
Further with the current effort to unify the definition
of MetS, it is important to use ethnic specific criteria to
define MetS. A consistent reporting of the components
of MetS may provide inside into the evolution of the
each component and may guide the prevention and
treatment strategies. The impact of MetS requires to
be fully explored. The impact of MetS on treatment
response, treatment adherence, quality of life, other
side effects, etc are some of the areas that require
further research. The risk factors for the development of
metabolic abnormalities as well as their pathophysiology
in BPAD need further research.

DO WE NEED TO MONITOR THE BPAD
FOR METS?

Considering the high prevalence of MetS in BPAD
patients, routine screening for MetS is indicated. Waist
circumference and raised blood pressure should be
routinely measured and depending on the cost involved,
the laboratory investigations should be done. Attempts
should be made to change unhealthy lifestyle like
inactivity, overeating, smoking and use of alcohol, and
appropriate psycho-educational programs in this regard
need to be developed. Although the data with respect
to association of MetS and psychotropics in BPAD
remain inconclusive, nonetheless, a cautious approach
in prescribing psychotropics is advisable. Studies in
BPAD patients do suggest that lithium, valproate,
and atypical antipsychotics are associated with weight
gain, dyslipidemia, diabetes mellitus, insulin resistance,
etc; hence, due consideration should be given to
their potential to cause metabolic disturbances while
prescribing an agent, and whenever used, after the acute
phase the prescription should be revised and minimum
number of medications should be prescribed.
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