
Indian J Med Sci, Vol. 62, No. 1, January 2008 Indian J Med Sci, Vol. 62, No. 1, January 2008

INDIAN JOURNAL OF MEDICAL SCIENCES

Indian Journal of Medical Sciences
ISSN 0019-5359

Indian Journal of Medical Sciences is a monthly journal published as a 

medium for the advancement of scientifi c knowledge in all the branches 

of Medicine and allied Sciences and publication of scientifi c investigation 

in these fi elds. It is also indented to present this as a form suitable to the 

general practitioner and primary care physician.

The journal is owned by the Indian Journal of Medical Sciences Trust, a 

registered charitable organisation and published by Medknow Publications, 

Mumbai, India.

The journal is indexed/listed with Index Medicus (Indian J Med Sci), 

MEDLINE, PubMed, EMBASE, CAB Abstracts, Global Health, Health and 

Wellness Research Center, Health Reference Center Academic, InfoTrac 

One File, Expanded Academic ASAP, Journal Articles Database (JADE), 

Indian Science Abstracts and PubList.

All the rights are reserved. Apart from any fair dealing for the purposes of 

research or private study, or criticism or review, no part of the publication can 

be reproduced, stored, or transmitted, in any form or by any means, without 

the prior permission of the Editor, Indian Journal of Medical Sciences.

The information and opinions presented in the Journal refl ect the views 

of the authors and not of the Indian Journal of Medical Sciences Trust or 

the Editorial Board. Publication does not constitute endorsement by the 

journal.

Indian Journal of Medical Sciences and/or its publisher cannot be held 

responsible for errors or for any consequences arising from the use of the 

information contained in this journal. The appearance of advertising or 

product information in the various sections in the journal does not constitute 

an endorsement or approval by the journal and/or its publisher of the quality 

or value of the said product or of claims made for it by its manufacturer.

Late Dr. J. C. Patel
Founder Editor 

Editor (1947-2003)

Editor-in-Chief
Dr. B. C. Mehta

Editor
Dr. D. K. Sahu

Correspondence:
Dr. D. K. Sahu

A-109, Kanara Business 
Center, Off Link Road,

Ghatkopar (E), 
Mumbai - 400075, India.
Tel: 22-66491818/1816

Fax: 22-66491817
E-mail: ijms@medknow.com

Dr. B. C. Mehta
Flat No. 504, Prachi Society, 

Juhu-Versova Link Road, 
Andheri (W), 

Mumbai 400 053 

Manuscript submission:
http://journalonweb.com

Free full text at:
www.indianjmedsci.org
www.bioline.org.br/ms

Trademarks Acknowledged

VOLUME 62

NUMBER  1

JANUARY 2008EDICAL CIENCESM S

INDIAN JOURNAL

OF

INDIAN JOURNAL

OF

Published by
Medknow Publications

A-109, Kanara Business Center, Off Link Road, Ghatkopar (E), Mumbai - 400075, India

ORIGINAL CONTRIBUTIONS

Psychological distress and associated risk factors in bronchial asthma patients in Kuwait

N. R. Panicker, P. N. Sharma, A. R. Al-Duwaisan   ...........   ...........  1

Identifi cation of enteroaggregative escherichia coli in infants with acute diarrhea based on biofi lm 
production in Manipal, South India 
Raju Bangar, Ballal Mamatha   ...........   ...........  8

A study of bone marrow failure syndrome in children

V. Gupta, S. Tripathi, T. B. Singh, V. Tilak, B. D. Bhatia    ...........   ...........  13

LETTERS TO EDITOR

Chylothorax after childbirth in a mother

Mohammad Hossein Rahimi-Rad   ...........   ...........  19

Immediate effect of highfrequency yoga breathing on attention

Shirley Telles, P. Raghuraj, Dhananjay Arankalle, K. V. Naveen  ...........   ...........  20

PRACTITIONERS’ SECTION

Metabolic comorbidity in schizophrenia

Rajesh Jacob, Arabinda Narayan Chowdhury  ...........   ...........  23



Indian J Med Sci, Vol. 62, No. 1, January 2008 Indian J Med Sci, Vol. 62, No. 1, January 2008

PRACTITIONERS’ SECTION

INTRODUCTION

People with severe mental illness, especially 
sch izophrenia,  suf fer  f rom increased 
morbidity and mortality compared with the 
general population, having a life expectancy 
that is approximately 20% shorter.[1] In a 
meta-analysis of 18 international studies, 
60% of excess mortality in schizophrenia 
was attributable to physical illness, with 
cardiovascular disease being the major 
contributor.[2] People with schizophrenia are 

reported to be twice as likely to die from 
cardiovascular disease than those in the 
general population,[3] with coronary heart 
disease being the leading cause of death.[4]

Several levels of evidence, from data linkage 
analyses to clinical trials, demonstrate that 
treatment-related metabolic disturbances are 
commonplace in this patient group and that the 
use of certain second-generation antipsychotics 
may compound the risk of developing the 
metabolic syndrome and cardiovascular 
disease. First-generation antipsychotics or 
typical antipsychotics have also been linked to 
increased risk of developing this complication.[5] 
In addition, smoking, poor diet, reduced 
physical activity and alcohol or drug abuse are 
prevalent in people with schizophrenia and 
contribute to the overall cardiovascular risk. 

Management and minimization of metabolic 
risk factors are thus pertinent when providing 
optimal care to patients with schizophrenia.

WHAT IS METABOLIC SYNDROME?

Abdominal obesity, hyperglycemia, hypertension 
and dyslipidemia are key components of 
the metabolic syndrome, a constellation of 
cardio-metabolic risk factors linked by their 
common association with insulin resistance.[6] 
Evidence from large clinical samples indicates 
a high prevalence of metabolic syndrome and 
all of its components in persons with serious 
mental illness, particularly in patients with 
schizophrenia. In addition, psychotropic agents, 
including some antipsychotic medications, are 
associated with substantial weight gain, as 
well as with adiposity-dependent and possibly 
adiposity-independent changes in insulin 
sensitivity and lipid metabolism, which increase 
the risk of diabetes and cardiovascular disease. 
Among the second-generation antipsychotics, 
Clozapine and Olanzapine are associated 
with the highest risk of substantial weight gain, 
similar to the weight gain potential associated 
with low-potency fi rst-generation antipsychotics 

such as thioridazine or chlorpromazine, as 
well as with an increased risk of diabetes and 
dyslipidemia.

DEFINITION OF METABOLIC SYNDROME

Defi nitions of metabolic syndrome have been 
proposed by two bodies, and it is recommended 
to follow either of these [Table 1].

Epidemiology
The prevalence of metabolic syndrome in the 
USA is estimated to be 27%.[10] One study from 
India done in Chennai reported a prevalence 
of 11.2%.[11]

We aim to address the following clinical 
questions:
1. How common are metabolic risk factors in 

people with schizophrenia and what is their 
impact?

2. What is the evidence that metabolic 
disturbances emerge with antipsychotic 
treatment in this population?

3. How can metabolic risk be minimized and 
what are the most appropriate ways of 
monitoring and assessing the risk?
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ABSTRACT

People with schizophrenia are at greater risk of developing obesity, type 2 diabetes, 
hypertension and dyslipidemia as compared to the general population. This results 
in an increased incidence of cardiovascular disease, leading to greater morbidity and 
mortality in this vulnerable group of patients. Use of certain antipsychotic agents can 
compound this risk and increase the risk of developing metabolic syndrome. Appropriate 
identification and management of these risk factors are very important in reducing 
the risk and thereby improving the physical health of these patients. This review 
recommends a framework based on existing guidelines for the assessment, monitoring 
and management of patients with schizophrenia in the Indian setting.
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Table 1: Defi nitions of metabolic syndrome
Risk factor NCEP/ATPIII (2002)* WHO (1998)**

 Three or more of… Diabetes mellitus, impaired glucose
  tolerance, impaired glucose or insulin
  resistance, plus two or more of…
Abdominal obesity Waist circumference*** BMI >30 kg/m2 and/or waist-to-hip ratio
 Men >102 cm (>40 in) >0.90
 Women >88 cm (35 in) >0.85
Triglycerides At least 150 mg/dl or more At least 150 mg/dl or more
HDL-cholesterol
 Men Less than 40 mg/dl Less than 35 mg/dl
 Women Less than 50 mg/dl Less than 39 mg/dl
Blood pressure More than 130/85 mmHg At least 140/90 mmHg
Fasting glucose >110 mg/dl >110 mg/dl

*Third report of the National Cholesterol Education Programme (NCEP) expert panel on detection, evaluation and treatment of high 
blood cholesterol in adults (adult treatment Panel III)[7]; **World Health Organization[8]; ***Waist circumference for Asians is generally 
lower, requiring a lower cutoff of 90 cm in men (instead of 102 cm in the NCEP defi nition) or 80 cm in women (instead of 88 cm), 
when assessing the presence of central obesity[9]
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4. If metabolic risk develops, how should it be 
managed and treated?

Schizophrenia, mortality and 
cardiovascular disease
It is likely that the high rates of cardiovascular 
disease seen in individuals with schizophrenia 
are connected to the increased rates of 
obesity,[12] lipid abnormalities,[13] diabetes,[14] 
hypertension[15] and smoking[16] seen in this 
population. The association with hypertension is 
a controversial issue, with some studies fi nding 
a decreased risk of hypertension in persons 
with schizophrenia compared with the general 
population.[5]

The increased risk of cardiovascular mortality 
may also be a result of increased prevalence 
of metabolic syndrome. There is a fourfold 
risk of metabolic syndrome in young patients 
with schizophrenia compared with the general 
population,[17] and it has been suggested that 
around 50% of persons with schizophrenia may 
be affected.[15] In general, the risk of metabolic 
syndrome is much higher among young patients 
than in the general population; but in patients 
aged over 55 years, the prevalence of metabolic 
syndrome in patients with schizophrenia may 
not differ from that in the general population.[5]

Obesity and schizophrenia
Overweight and obesity is a particular problem 
in individuals with schizophrenia compared 
with the general population.[17] This is probably 

accounted for by multitude of factors like 
sedentary life style, poor dietary habits, lack of 
exercise, use of drugs and alcohol and use of 
antipsychotic drugs.

Weight gain and second-generation 
antipsychotics (atypical antipsychotics)
Atypical antipsychotics are being increasingly 
used as first-line agents to treat people 
with schizophrenia. They are currently 
recommended by NICE (National Institute of 
Clinical Excellence, UK) as fi rst-line agents. 
These agents have less risk of producing extra-
pyramidal symptoms and tardive dyskinesia 
but, except for clozapine, do not have greater 
advantage in improvement of cognitive 
symptoms and are fairly comparable in their 
effi cacy with fi rst-generation antipsychotics in 
controlling symptoms, as shown in the CATIE 
(Clinical Antipsychotic Trials of Intervention 
Effectiveness) and CUTLASS (Cost Utility of 
the Latest Antipsychotic Drugs in Schizophrenia 
Study) studies;[18,19] but existing studies show 
that they have a strong association with 
production of metabolic syndrome in patients 
treated with these agents [Table 2].

Treatment with Clozapine or Olanzapine is 
associated with the greatest weight gain, 
approximately 10 times the placebo-induced 
incidence; whereas for aripiprazole and 
risperidone therapy, this is only twofold.[22] 
Results from long-term clinical trials showed 
that during a 1-year period, aripiprazole and 

ziprasidone are associated with a mean weight 
gain of approximately 1 kg; with quetiapine and 
risperidone, 2-3 kg; and with olanzapine, more 
than 6 kg.[23]

Diabetes and schizophrenia
Diabetes is an increasing worldwide public 
health problem. Rates for diabetes in patients 
with schizophrenia are approximately double 
those reported for the general population.[3]

Diabetes and antipsychotics
Both typical and atypical antipsychotics have 
been associated with increased risk of diabetes 
in patients with schizophrenia.[24,25] The volume 
of published literature would suggest that 
there is a defi nite link between diabetes and 
clozapine and olanzapine among atypical 
antipsychotics in particular, as well as other 
antipsychotics.

This is substantiated by the results from a large 
number of large retrospective studies using 
information from several different databases.

The Clinical Antipsychotic Trials of Intervention 
Effectiveness study provides randomized 
clinical trial evidence that supports the fi ndings 
from case reports and smaller head-to-head 
studies.[21] Here all study drugs investigated 
resulted in some degree of increase in glucose 
metabolism measures with regards to blood 
glucose; the greatest increase from baseline 
was seen with Olanzapine (15 mg/dl), whereas 
Quetiapine and Risperidone demonstrated 
much lesser effects (6.8 mg/dl and 6.7 mg/dl 
respectively).

Nevertheless, the study does have limitations 
as not all samples for metabolic testing were 

fasting, and patients with preexisting diabetes 
were pooled with those without diabetes. Using 
a case-control design and a population-based 
UK sample, Koro et al. reported a signifi cant 
greater risk of developing diabetes in patients 
on olanzapine in comparison with healthy 
controls (OR: 5.8; 95% CI: 2.0-16.7).[26]

There are currently no published databases 
analyses examining the incidence of diabetes 
associated with Zotepine, Amisulpiride and 
Aripiprazole treatment. Published data from 
Aripiprazole is limited because of its recent 
introduction, but reports from clinical trials 
suggest that Aripiprazole treatment is not 
associated with increased risks of diabetes. 
There were no clinically signifi cant changes in 
fasting plasma glucose from baseline during 
26 weeks of treatment.[27]

Dyslipidemia, schizophrenia and second-
generation antipsychotics
The occurrence of dyslipidemia among patients 
with schizophrenia has been less well studied 
than the incidence of diabetes and obesity. 
A number of abnormal lipid profiles have 
been reported in the context of treatment 
with second-generation antipsychotics, 
usually in association with increased body 
mass.[5] Elevated fasting plasma triglyceride 
is an important signal for potential insulin 
resistance.

One of the largest studies from the UK used 
data from approximately 19,600 individuals 
with a diagnosis of schizophrenia from the 
general practice research database.[28] This 
study compared the odds ratios for developing 
dyslipidemia after receiving fi rst- and second-
generation antipsychotics. Dyslipidemia was 

Table 2: Weight-gain effect of second-generation antipsychotics
Authors Studies Duration Drug Mean weight change from baseline

Nemeroff[20] 4 RCT 28/52 weeks Clozapine 10 kg/12 kg
Lieberman[21] CATIE study 18 months Olanzapine 4.26 kg
   Quetiapine 0.5 kg
   Risperidone 0.36 kg
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much more common with those receiving 
olanzapine treatment when compared with no 
antipsychotic treatment (OR: 4.5; P < 0.001) 
and with typical antipsychotic treatment (OR: 
3.36; P < 0.001). In contrast, risperidone 
was not associated with increased risk of 
these complications. In one study from India 
published this year, there was a significant 
elevation in triglycerides after a 6-week trial 
of olanzapine and risperidone in drug-naïve 
patients with schizophrenia.[29] The National 
Cholesterol Education Programme and ATP III 
(Adult Treatment Panel) have identified 
cholesterol as the primary target for reducing 
risk for cardiovascular diseases.[7]

Schizophrenia as an independent risk 
factor for metabolic disease
Although there is clear evidence that 
antipsychotic drugs add to the burden of 
me tabo l i c  d i sease  i n  pa t i en t s  w i t h 
schizophrenia, there is increasing evidence 
that having the illness schizophrenia itself is a 
risk factor. Rates of type 2 diabetes in family 
members of patients with schizophrenia are 
between 19 and 31%, far higher than in the 
background population, which adds support to 
the hypothesis that schizophrenia and diabetes 
may be linked independently of medication.[30] 
It also has been reported that the fi rst episode 
and drug-naïve schizophrenia population had 
higher incidence of intra-abdominal obesity as 
compared to healthy controls.[31]

Mechanism of antipsychotic-induced 
metabolic dysfunction
Mechanisms underlying antipsychotic-induced 
weight gain are multifactorial and may include 
blockade at the cholinergic, sertonergic and 
histamenergic sites. Studies in pre-clinical 

models have reported marked increases in 
adiposity, hepatic insulin resistance and beta 
cell dysfunction following olanzapine.[32] Also 
clozapine and olanzapine, as well as other 
antipsychotics, have been shown to induce 
insulin resistance.

RECOMMENDATIONS FOR ASSESSING, 
MONITORING AND MANAGING 
METABOLIC RISK

Initial evaluation should include a complete 
medical history, looking into personal and 
family history of obesity, diabetes, dyslipidemia, 
hypertension, smoking and family history 
of cardiovascular disease. Enquiry should 
also be made about diet, life style, exercise, 
alcohol and substance use.[33] Age, gender 
and ethnicity should also be noted as certain 
ethnic groups have increased risk of developing 
cardiovascular disease.

Physical examination should include checking 
blood pressure, measuring height and weight 
and calculating body mass index, as well as 
complete systemic examination.

Fasting blood glucose, serum lipids should also 
be measured before initiating the patient on an 
antipsychotic.[34]

Choice of the antipsychotic should be made 
considering previous response, metabolic 
parameters of the patient, side-effect profi le 
of the drug, as well as patient preference. 
Studies have shown that all antipsychotics 
are comparable in their effi cacy, so choice of 
a drug should be based primarily looking at 
the side-effect profi le and propensity to cause 
metabolic syndrome. Education and advice 

should be given about life style changes such 
as healthy diet, moderate exercise, weight 
control measures and cutting down smoking 
and alcohol. Interventions may include closer 
monitoring of weight, engagement in a weight 
management program, use of an adjunctive 
treatment to reduce weight or changes in a 
patient’s antipsychotic medication. If a patient 
is taking a medication that is associated 
with a higher risk for weight gain, the mental 
health care provider should consider switching 
the medication to one with less weight gain 
liability.

Ongoing monitoring of patients receiving 
second-generation antipsychotics
Several guidelines have been published 
for the ongoing monitoring of patients on 
antipsychotics, e.g., Expert Consensus 
Guidelines 2003, guidelines by the American 
Diabetes Association and other agencies. 
We would suggest the following guidelines 
[Table 3].[35]

BMI should be calculated by measuring height 
and weight, and WHO classifi cation should be 
used. Ethnicity should be considered when 
determining weight classifi cation, particularly 
in the South Asian population, for whom the 
defi nition of overweight varies from >23 kg/m2 
and obesity from 25 kg/m2. Measurement 
of waist circumference is ideal, but we feel 

it is intrusive and may be less practical in a 
psychiatric setting.

Management of metabolic risk factors in 
individuals with schizophrenia already 
maintained on antipsychotics
If there is weight gain corresponding to 1 BMI 
unit or more than 5% increase in weight, we 
recommend switching to a drug with lesser 
metabolic side effect profi le. Cross-titration is 
advised rather than abrupt withdrawal.

Management of high blood pressure
Appropriate antihypertensive medication should 
be started if the patient shows consistently 
high blood pressure readings - more than 
160/100 mmHg or more than 140/90 mmHg 
with diabetes. Certain antipsychotic medications 
may contribute directly to cardiovascular 
risk with occurrence of arrhythmias and 
sudden death,[36,37] and recommendations for 
cardiovascular monitoring have been made.[34]

Management of dyslipidemias
Appropriate medication for elevated lipids 
should be started as per accepted guidelines 
for managing patients with these disorders.

Relevance to Indian setting
Indians in particular are more prone to develop 
metabolic side effects such as diabetes mellitus, 
dyslipidemias and cardiovascular disease.[38] 

Table 3: Monitoring protocol for metabolic syndrome
 Base line 1st month 2nd month 3rd month 6th month 9th month 12th month

WT * * * * * * *
BMI * * * * * * *
BP *   *   *
Fasting blood sugar (AC) *   *   *
Serum Cholesterol *   *   *
Triglycerides *   *   *
HDL *   *   *
LDL *   *   *
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Asian Indians have a high prevalence of insulin 
resistance syndrome that may underlie their 
greater-than-normal tendency to develop 
diabetes mellitus and early atherosclerosis. 
Important reasons could be their excess body 
fat and adverse body fat patterning, including 
abdominal obesity, even when the body mass 
index is within the currently defined limits. 
Underlying genetic tendency or early life adverse 
events may contribute to such a phenotype, but 
life style factors or modulated inherited factors 
appear to play an important role because 
obesity and dyslipidemia become worse 
with urbanization and migration.[39] A recent 
prospective study done in India in previously 
drug-naïve patients with schizophrenia revealed 
an increased incidence of metabolic syndrome, 
of 31.81% cases, after 6 weeks of therapy with 
a single antipsychotic drug in comparison of an 
incidence of 3.33% at baseline.[29]

Routine screening for these conditions does 
not happen as regularly, especially in large 
psychiatric units and hospitals. Death rates 
among psychiatric inpatients in mental hospitals 
across India are still high, with a high proportion 
having unexplained deaths.

There is an urgent need for carrying out 
well-designed studies to identify prevalence 
and incidence of these disorders in patients 
w i th  sch izophren ia ,  p romot ing  more 
awareness among colleagues and health-care 
professionals, as well as to identify and treat 
risk factors associated with these conditions. 
Consistency in monitoring and measuring 
metabolic parameters is paramount - so that 
treatable high-risk patients can be identifi ed 
and managed, thereby reducing morbidity 
and mortality. We would recommend the 

monitoring scheme recommended above to 
be used uniformly across the country so that 
overall physical health of these patients can be 
improved.

REFERENCES

1. Newman SC, Bland RC. Mortality in a cohort of 

patients with schizophrenia: A record linkage 

study. Can J Psychiatry 1991;36:239-45.

2. Brown S. Excess mortality of schizophrenia: A meta 

analysis. Br J Psychiatry 1997;171:502-8.

3. Casey DE. Metabolic issues and cardiovascular 

disease in patients with psychiatric disorders. 

Am J Med 2005;118:15S-22S.

4. Hennekens CH, Hennekens AR, Hollar D, 

Casey DE. Schizophrenia and increased 

risks of cardiovascular disease. Am Heart J 

2005;150:1115-21.

5. Suvisaari JM, Saarni SI, Perala J, Suvisaari JV, 

Harkanen T, Lonnqvist J, et al. Metabolic 

syndrome among persons with schizophrenia and 

other psychotic disorders in a general population 

survey. J Clin Psychiatry 2007;68:1045-55.

6. Citrome L. Metabolic syndrome and cardiovascular 

disease. J Psychopharm 2005;19:84-93.

7. National Cholesterol Education Program. 

Detection, evaluation and treatment of high blood 

cholesterol in adults (Adult Treatment Panel III): 

Final report. Circulation 2002;106:3143-421.

8. Alberti KG, Zimmet PZ. Definition, diagnosis 

and classifi cation of diabetes mellitus and its 

complications: Part I, Diagnosis and classifi cation 

of diabetes mellitus, provisional report of a WHO 

Consultation. Diabet Med 1998;15:539-53.

9. Tan CE, Ma S, Wai D, Chew SK, Tai ES. Can 

we apply the national cholesterol education 

program adult treatment panel defi nition of the 

metabolic syndrome to Asians. Diabetes Care 

2004;27:1182-6.

10. Ford ES, Giles WH, Ali HM. Increasing prevalence 

of the metabolic syndrome among US adults. 

Diabetes Care 2004;27:2444-9.

11. Ramachandran A, Snehalatha C, Satyavani K, 

Sivasankari S, Vijay V. Metabolic syndrome in 

urban Asian Indian adults: A population study 

using modifi ed ATP III criteria. Diabetes Res Clin 

Pract 2003;60:199-204.

12. Allison DB, Fontaine KR, Heo M, Mentore JL, 

Cappelleri JC, Chandler LP, et al. The distribution of 

body mass index among individuals with and without 

Schizophrenia. J Clin Psychiatry 1999a;60:215-20.

13. Meyer JM. Effects of atypical antipsychotics on 

weight and serum lipid levels. J Clin Psychiatry 

2001;62:27-34.

14. Dixon L, Weiden P, Delahanty J, Goldberg R, 

Pastrado L, Lucksted A, et al. Prevalence and 

correlates of diabetes in national Schizophrenia 

samples. Schizophr Bull 2000;26:903-12.

15. Kato MM, Currier B, Villaverde O, Gonzalez-

Blanco M. The relationship between body fat 

distribution and cardiovascular risk factors in 

patients with schizophrenia: A cross sectional pilot 

study: Prim Care Companion. J Clin Psychiatry 

2005;7:115-8.

16. Stassen HH, Bridler R, Hagele S, Hergersberg M, 

Mehmann B, Schinzel A, et al. Schizophrenia and 

smoking: Evidence for a common neurological 

basis? Am J Med Genet 2000;96:173-7.

17. Saari KM, Linderman SM, Viilo KM, Isohanni MK, 

Jarvelin MR, Lauren LH, et al. A fourfold risk of 

metabolic syndrome in patients with schizophrenia: 

The Northern Finland 1966 birth cohort study. 

J Clin Psychiatry 2005;66:559-63.

18. Jones PB, Barnes TR, Davies L, Dunn G, Lloyd H, 

Hayhurst KP, et al. Randomized controlled trial 

of the effect on Quality of Life of second-vs fi rst-

generation antipsychotic drugs in schizophrenia: 

Cost Utility of the Latest antipsychotic Drugs in 

Schizophrenia Study (CUTLASS 1). Arch Gen 

Psychiatry 2006;63:1079-87.

19. Keefe RS, Bilder RM, Davis SM, Harvey PD, 

Palmer BW, Gold JM, et al. Neurocognitive effects 

of antipsychotic medications in patients with 

chronic schizophrenia in the CATIE Trial. Arch 

Gen Psychiatry 2007;64:633-47.

20. Nemeroff CB. Dosing the antipsychotic medication 

olanzapine. J Clin Psychiatry 1997;58:45-9.

21. Lieberman JA, Stroup TS, Mcenvoy JP, Swartz MS, 

Rosenheck RA, Perkins DO, et al. Effectiveness 

of antipsychotic drugs in patients with chronic 

schizophrenia. N Engl J Med 2005;353:1209-23.

22. Casey DE, Haupt  DW, Newcomer JW, 

Henderson DC, Sernyak MJ, Davidson M, et al. 

Antipsychotic induced weight gain and metabolic 

abnormalities: Implications for increased mortality 

in patients with Schizophrenia. J Clin Psychiatry 

2004;65:4-18.

23. Newcomer JW, Haupt DW. The metabolic effects 

of antipsychotic medications. Can J Psychiatry 

2006;51:480-91.

24. Lindenmayer JP, Czobor P, Volavka J, Citrome L, 

Sheitman B, McEvoy JP, et al. Changes in 

glucose and cholesterol levels in patients with 

schizophrenia treated with typical or atypical 

antipsychotics. Am J Psychiatry 2003;160:

290-6.

25. Newcomer JW, Haupt DW, Fucetola R, Melson AK, 

Schweiger JA, Cooper BP, et al. Abnormalities 

in glucose regulation during antipsychotic 

treatment of schizophrenia. Arch Gen Psychiatry 

2002;59:337-45.

26. Koro CE, Fedder DO, L’Italien GJ, Weiss S, 

Magder LS, Kreyenbuhl J, et al. Assessment 

of independent effect of Olanzapine and 

Risperidone on risk of diabetes among patients 

with schizophrenia: Population based nested case 

control study. BMJ 2002;325:243.

27. Pigott TA, Carson WH, Saha AR, Torbeyns AF, 

Stock E, Ingenito GG. Aripiprazole for the prevention 

of relapse in stabilised patients with chronic 

schizophrenia: A placebo controlled 26 week study. 

J Clin Psychiatry 2003;64:1048-56.

28. Koro CE, Fedder DO, L’Italien GJ, Weiss S, 

Magder LS, Kreyenbuhl J, et al. Assessment of 

independent effect of Olanzapine and Risperidone 

exposure on the risk of hyperlipedemia in 

schizophrenic patients. Arch Gen Psychiatry 

2002;59:1021-6.

29 30 METABOLIC COMORBIDITY IN SCHIZOPHRENIA

Indian J Med Sci, Vol. 62, No. 1, January 2008 Indian J Med Sci, Vol. 62, No. 1, January 2008

INDIAN JOURNAL OF MEDICAL SCIENCES



29. Sahoo S, Shahool A, Syed A. Incidence of 

new onset metabolic syndrome with atypical 

antipsychotics in fi rst episode schizophrenia: 

A 6 week prospective study in Indian female 

patients. Schizophr Res 2007;95:247.

30. Mukherjee S, Schnur DB, Reddy R. Family history 

of type 2 diabetes in schizophrenic patients. 

Lancet 1989;1:495.

31. Thakore JH, Mann JN, Vlahos I, Martin A, 

Reznek R. Increased visceral fat distribution 

in drug-naïve and drug free patients with 

schizophrenia. Int J Obes Relat Metab Disord 

2002;26:137-41.

32. Ader M, Kim SP, Catalano KJ, Ionut V, Hucking K, 

Richey JM, et al. Metabolic dysregulation with 

atypical antipsychotics occurs in the absence of 

underlying disease: A placebo-controlled study 

of Olanzapine and Risperidone in dogs. Diabetes 

2005;54:862-71.

33. Barnett P, Mackin I, Chaudry A, Farooqi R, 

Gadsby A, Heald J, et al. Minimising metabolic and 

cardiovascular risk in schizophrenia: Diabetes, 

obesity and dyslipedemia. J Psychopharm 

2007;21:357.

34. Marder SR, Essock SM, Miller AL, Buchanan RW, 

Casey DE, Davis JM, et al. Physical health 

monitoring of patients with schizophrenia. Am J 

Psychiatry 2004;161:1334-49.

35. American Diabetes Association; American 

Psychiatric Association; American Association 

of clinical Endocrinologists; North American 

Association for the study of Obesity. Consensus 

development on antipsychotic drugs and obesity 

and diabetes. Diabetes Care 2004;27:596-601.

36. Glassman AH, Bigger JT. Antipsychotic drugs: 

Prolonged QTc interval, torsade de pointes 

and sudden death. Am J Psychiatry 2001;158:

1774-82.

37. Goff DC, Sullivan LM, McEvoy JP, Meyer JM, 

Nasrallah HA, Daumit GL, et al. A comparison of 

ten-year cardiac risk estimates in schizophrenia 

patients from the CATIE study and matched 

controls. Schizophr Res 2005;80:45-53.

38. Gogia A, Agarwal PK. Metabolic syndrome. Indian 

J Med Sci 2006;60:72-81.

39. Misra A, Vikram NK. Insulin resistance syndrome 

and obesity in Asian Indians: Evidence and 

implications. Nutrition 2004;20:482-91.

Source of Support: Nil, Confl ict of Interest: None declared.

31

Indian J Med Sci, Vol. 62, No. 1, January 2008

INDIAN JOURNAL OF MEDICAL SCIENCES

Indian J Med Sci, Vol. 62, No. 1, January 2008

Author Help: Sending a revised article

1) Include the referees’ remarks and point to point clarification to those remarks at the beginning in the revised article 
file itself. In addition, mark the changes as underlined or coloured text in the article. Please include in a single file

a. referees’ comments
b. point to point clarifications on the comments
c. revised article with text highlighting the changes done 

2) Include the original comments of the reviewers/editor with point to point reply at the beginning of the article in 
the ‘Article File’. To ensure that the reviewer can assess the revised paper in timely fashion, please reply to the 
comments of the referees/editors in the following manner.

• There is no data on follow-up of these patients.
Authors’ Reply: The follow up of patients have been included in the results section [Page 3, para 2] 

• Authors should highlight the relation of complication to duration of diabetes. 
Authors’ Reply: The complications as seen in our study group has been included in the results section [Page 
4, Table] 


