Weight Gain and Antipsychotic Medication

George L. Blackburn, M.D., Ph.D.

Antipsychotic-treated patients, who tend to take combinations of psychotropic agents that may
cause weight gain, are at specia risk for the problems associated with being overweight or obese.
Medical and psychiatric examinations should include periodic monitoring for weight change and an
obesity assessment for weight-related medical illness. The assessment should involve evaluation of
hody\massindex and waist circumference aswell asmedical history. Preventative strategies should be
undertaken for patients who gain 5 Ib (2.3 kg) or more within a 3-year period. A change in antipsy-
chotiesmay be necessary for overweight patients who are unwilling or unable to lose weight. A treat-
ment‘planfar overweight or obese patients should include periodic monitoring and recommendations
for changesjifidiet and physical activity. Support groups and adjunct medication may also be helpful.
The patient should,be reminded of the benefits of even modest weight loss.

T he incidence of obesity in the United, States has been
increasing steadily for the past(several-decades. Pa-
tients with psychoses who tend to take<combinations of
psychotropic agents that may cause weightgain areat spe-
cia risk. A weight gain of 5 Ib (2.3 kg) or mare withim3
years indicates disruption of the process of appetite Con-
trol and food ingestion, while continued weight gaiivwith
resultant overweight and obesity are associated with-in;
creased medical morbidity and mortality. Clinicians should
regularly assess antipsychotic-treated patients for changes
in weight and use preventative strategies in patients who
gain 51b (2.3 kg) or more within a 3-year period.

ASSESSMENT OF OBESITY

The risk of morbidity from a wide variety of illnesses
aswell asmortality from any cause isincreased in patients
who are overweight or obese. Medical examinations
should include periodic monitoring for weight change and,
when appropriate, assessment of the individual’s risk for
conditions commonly associated with weight gain. Health
care providers should review medical histories and should
measure body mass index (BMI) and waist circumference
along with other vital signswhen assessing individualsfor
risks associated with weight gain.
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BMI, which describes relative weight for height
(kg/m?), is significantly correlated with total body fat con-
tent and can be used to monitor changes in body weight
(Appendix 1). According to the Expert Panel on the Identi-
fication, Evaluation, and Treatment of Overweight and
Obesity in Adults,* overweight is defined as a BMI of 25
to 29.9 and obesity as a BMI of 30 or greater. A person
with a BMI of 30 is generally about 14 kg (30 Ib) over-
Weight (e.g., someone who is 6 feet tall and weighs 221 |b
or is/5.6" tall and weighs 186 Ib). Obesity can be further
Subdivided.into 3 classes: class| (mild) isaBMI of 30.0to
34.9/¢lass)/(moderate) isaBMI of 35.0t0 39.9, and class
111 (severe) isaBMI of 40 or more.

An “aternative way to assess risks associated with
weight gainisto calculate ideal body weight. For men, the
ideal body weight'is 106.th for thefirst 5 feet of height and
6 Ib for each additional-inch. For women, the ideal body
weight is 100 |b for the first's feet of height and 5 Ib for
each additional inch. In this measgrement system, an over-
weight woman is more than 20%“above the ideal body
weight, and an overweight man is more,than 10% above
the ideal body weight. Obesity is defined fer women as
being more than 45% above the ideal bodyweéight and for
men as being more than 35% above theideal bedy weight.

Under both measurement systems, overweight and obe-
sity are characterized by excess body fat. The presence of
excess fat in the abdomen out of proportion to total body
fat isan independent predictor of morbidity. Waist circum-
ference provides a clinically acceptable measurement for
assessing patient’s abdominal fat content. Sex-specific
cutoffs can be used to identify increased relative risk
for the development of obesity-associated non—insulin-
dependent diabetes mellitus (NIDDM), hypertension, and
cardiovascular disease in most adults with a BMI of 25 to
34: awaist circumference of morethan 102 cm (> 40in) in
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men and more than 88 cm (>35 in) in women. Thus,
patients should be routinely queried about changes in
clothing or belt size. The relative risk of developing
weight-associated diseases increases with BMI and waist
circumference in overweight and obese individual s as com-
pared with those of normal weight (Table 1).*

Adults (age 18 years or older) with aBMI of 25 or more
are considered at risk for developing common weight-
associated diseases including hypertension,? NIDDM,?
coronary heart disease,* symptomatic gallstones,” stroke,®
and breast (dancer.” For example, aweight gain of 10 Ib or
more is assocl atedwith an appreciable and statistically sig-
nificant increase.inisk of coronary heart disease.* Hyper-
tension isalmost 4 times more likely to develop in an obese
than a nonobese individual, and about 17% of the cases of
hypertension in the Unitéd,/States could be prevented by
eliminating obesity.? The incteased risk for diabetesis very
high: obese individuals are 28°timeés as likely as nonobese
individualsto become diabetic, and 61% of the cases of dia-
betes could be eliminated if obesity eqlild be prevented.®

Genotype aso factors into the assessment of an
individual’s risk of developing weight-associéted.diseases.
While obesity is a condition of larger sizejandexeess body
fat, it is also a complex and chronic illness.that jmyolves
an interaction of genotype with the environment.CVo
date, amost 200 genes and other markers hate been
associated or linked with human obesity phenotypes® An
individual’s genetic code can determine basal metabalic
rate, neurotransmitter levels, regulatory peptide levels, and
probably other variables that may create greater risk for
weight gain. Some sets of genes interact with a disruption
(mediated through aterations in steroid receptors) in the
hypothalamic-pituitary-adrenal axis; those genes may ulti-
mately provide a genotype for overweight persons who are
at risk for dysfunction and disease.

A family history of syndrome X° or theinsulin resistance
syndrome™ increases an individual’s risk for developing
weight-related illness. Syndrome X isametabolic condition
characterized by glucose intolerance, dyslipidemia, insulin
resistance, hypertension, central obesity, and accelerated
atherosclerosis. A marker for syndrome X is a weight
gain associated with changes in triglyceride and high-
density lipoprotein (HDL) levels. A risein triglyceride lev-
elsand adecreasein HDL levelsin apatient who has gained
morethan 5 Ib indicate the patient is carrying aseries of au-
tosomal recessive genesthat place him or her at risk for coro-
nary heart disease, hypertension, NIDDM, and gout. Insu-
lin resistance is characterized by impaired responsiveness
to endogenous or exogenous insulin, and hyperinsulinemia
isasensitive and specific biomarker for insulin resistance.

As patients begin to migrate through mild to severe
classes of overweight and obesity, their risk of developing
cardiovascular disease, atherosclerosis, stroke, fibrinolysin
abnormalities, sleep apnea, chronic respiratory infection,
cholelithiasis, osteoarthritis, and menstrual abnormalities
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Table 1. Classification of Overweight and Obesity by BMI,
Waist Circumference, and Associated Disease Risk®

Disease Risk
Waist Circumference, cm(in)
BMI  Obesity Men<102(40) Men> 102(40)

Weight Level  (kg/m?)  Class Women < 88(35) Women > 88(35)
Underweight <185 .
Normal® 18.5-24.9
Overweight 25.0-299 ... Increased High
Obesity 30.0-349 | High Very high
Obesity 35.0-39.9 1l Very high Very high
Clinicaly

significant

obesity >40 11 Extremely high  Extremely high

“Reprinted from reference 1. Abbreviation: BMI| = body mass index.
®Djsease risk for non—insulin-dependent diabetes mellitus,
hypertension, and cardiovascular disease relative to individuals of
normal weight and waist circumference.

‘Increased waist circumference can also be a marker for increased risk
even in persons of normal weight.

as well as endometrial, breast, prostate, and colon cancer
increases.' Patients who are at highest risk for these dis-
eases are those with an adult weight gain of 18 kg (40 |b)
or greater, those with a family history of syndrome X or
dyslipidemia, and those who have hyperinsulinemia.
Other factors that increase the risk of weight-associated
illness are smoking, elevated systolic blood pressure, in-
creased blood glucose levels, insulin resistance, and fat
dccumulation primarily in the upper body.™

Manson et al.”? investigated the relation between body
welght_and overall mortality in a cohort of 115,195 U.S.
women(enrolled in the prospective Nurses Health Study.
Theyfoundthat body weight and mortality from all causes
were directly_related in this cohort and that a weight gain
of 10 kg(22,1b) ermore after the age of 18 years was asso-
ciated with increasedmortality in middle adulthood. The
risk of death from copgnary heart disease was sevenfold
greater in women who had,gained 20 kg (44 |b) or more
than in those whose wei ght\had yemained stable (Table 2).

WEIGHT GAININ
ANTIPSYCHOTIC-TREATED)PATIENTS

Weight gain is a common side effect of many medica-
tions, including most antipsychotic agents. Antipsychotic-
treated patients are often also receiving other concurrent
medications to treat psychiatric symptoms, medical ill-
ness, or both. When patients are taking multiple agents
that cause weight gain, the effects may be additive, lead-
ing to obesity in some.

A recent meta-analysis® of 78 studiesthat included data
on weight change during antipsychotic treatment showed a
mean weight gain after 10 weeks of 4.5 kg (9.8 Ib) with
clozapine, 4.2 kg (9.1 Ib) with olanzapine, 2.1 kg (4.6 |b)
with risperidone, and 0.9 kg (1.9 Ib) with ziprasidone
(which is not available in the United States). The outliers,
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Table 2. Weight Change and Relative Risk of Death®

Deaths  All Causes, Coronary Heart Disease,

Weight Change (N) Risk (95% CI)° Risk (95% CI)°
Loss

>10kg 16 0.7 (0.4to 1.4) 0.3(0.0t04.3)

4-9kg 54  1.2(0.9t01.6) 0.6 (0.1t03.3)
Stable® 224 1.0 1.0
Gain

4-9kg 269 1.0(0.8t01.2) 0.7 (0.4t0 1.8)

10-19 kg 292  1.2(1.0to1.4) 2.6(0.7t012.8)

220 kg 204  16(13t01.9) 7.4 (2.41t021.7)
p Value for trend <.001 <.002

2Adapted from(reference 12. Abbreviation: CI = confidence interval.
PRelative risksaré fogwomen in specified weight change category as
compared with those with stable weight. They have been adjusted for
age in 5-year groupS-anefor body-massindex at the age of 18.
‘Change < 4 kg.

those in the top 25%, gained twiCe as much as the mean.
Both clozapine***® and olanzapipg*® have been associated
with significant increases in body welght compared with
haloperidol. A weight gain of more than 5.1b (2.3 kg) in a
patient being treated with antipsychoticsishould be a clini-
cal marker for starting preventative éfforts\against further
weight gain. In patients who continue to<gai n“weight and
are unwilling or fail to lose weight, a chahge of antipsy-
chotics would be appropriate since weight gain Is ateading
cause of medication noncompliance. Of the atypical anti-
psychoatics, risperidone and ziprasidone are less likely'than
clozapine and olanzapine to cause substantial weight gain.
L oxapine and molindone seem to produce the least amounit
of weight gain among the typical neuroleptics.*®* Many pa-
tients with psychosis smoke, and the risk for developing
weight-related disease doubles in patients who smoke.™

Antipsychotic-treated patients often are taking concur-
rent medications for chronic medical conditions, and many
common drugs have the side effect of weight gain. The av-
erage weight gain in patients being treated with antine-
oplastic agentsis 2.5 to 6 kg, and weight gains of 10 kg are
not unusual. For example, 96% of 237 patients receiving
adjuvant chemotherapy for breast cancer gained a mean of
4.3 kg during 12 months of follow-up.*” An average of 2 kg
was gained during a 6-month daily prednisone course.'®
Medications to treat both NIDDM and insulin-dependent
diabetes mellitus (IDDM) may also cause weight gain. Pa-
tients enrolled in the Diabetes Control and Complications
Trial gained amean of 5.1 kg during the first year of inten-
sive insulin therapy, and those in the United Kingdom
Prospective Diabetes Study gained a mean of 2.6 kg with
chlorpropamide and 1.7 kg with glibenclamide (glyburide)
during 10 years of follow-up.?°

Many mood stabilizers and antidepressants, which are
commonly administered along with antipsychotics, are
linked to weight gain. Lithium maintenance therapy stimu-
lates weight gains of over 10 kg in 20% of patients.* Anti-
convulsants also cause weight gain: a mean gain of 21 kg
was reported in women treated long-term with val proate,
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and weight gain isinduced in a considerable percentage of
patients taking carbamazepine.?® Patients taking tricyclic
antidepressants (TCAs) gained amean of 1.3t0 2.9 Ib per
month of treatment, which led to an average total weight
gain of 3to 16 Ib over 6 months; weight gain was the most
common cause of treatment discontinuation, and significant
weight loss occurred following discontinuation of the
TCASs.#Weight gain in patients taking monoamine oxidase
inhibitors (MAOQIS) is less likely than in those taking
TCAs,? but phenelzine is the MAOI most likely to cause
weight gain.® Some patients taking selective serotonin re-
uptake inhibitors (SSRIs) may experience an initial weight
loss followed by alater gain as the depression improves.

TREATMENT OF OVERWEIGHT AND OBESITY

Even a modest weight loss may improve compliance in
antipsychotic-treated patients. Other potential sequelae of
modest weight loss include improvement in gynecologic
conditions, decrease in severity of sleep apnea, lower car-
diovascular risk, reduced blood glucose and insulin levels,
decreased blood pressure, decreased |ow-density lipopro-
tein (LDL) and triglyceride levels and accompanying in-
creased HDL levels, and fewer and less severe symptoms
of degenerative joint disease. Improvements in sleep ap-
nea and cardiovascular risk are particularly important for
smokers, and reducing blood glucose levels is a critical
preventative strategy for those with an inherited trait for
NIDDM. Weight loss of 10% or less has been shown to
improveglycemic control in patientswith NIDDM, reduce
blood gressure in those with hypertension, and lower cho-
lesterol 1&vels in those with hyperlipidemia®®

TheTirst strategy in treating overweight and obesity in
patients taking antipsychotics is prevention. Since few pa-
tients will bé’ablefto/maintain a weight loss of more than
10% of their body weight,® it is important to monitor and
chart weight regularly i’ antipsychotic-treated patients,
who are often at risk for substantial weight gain. A treat-
ment plan should be adopted if agatient gains5Ib (2.3 kg)
or more. Even if weight eventual |« plateaus, patients are
unlikely to lose al the extra weight_they have added. A
change in weight and the speed of the-gain,is a sensitive
marker for the risk of obesity and its progression through
the classes from mild to extreme.

Before devising a treatment plan for an individual pa
tient who has gained 5 Ib (2.3 kg) or more, the physician
should consider the patient’s current medications, ten-
dency toward apathy, cognitive compromise, income
level, impaired satiety and hunger cues, and level of seda-
tion. Patients with serious mental illness may be apathetic
or cognitively impaired, which could lower their motiva-
tion to lose weight. Clinicians may be able to heighten a
patient’s motivation by enumerating the dangers accompa-
nying persistent obesity and describing a strategy for clini-
cally assisted weight reduction. Medication may affect a
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patient’s satiety or hunger cues. For example, many anti-
psychoticsact at 5-HT, and H; receptors, which have been
implicated in appetite control. Increased 5-HT availability
or direct activation of some 5-HT receptors reduces food
consumption, while decreasing 5-HT receptor activation
increases food consumption. Sedation is also a common
side effect of many antipsychotic agents. Patients who are
feeling sedated are likely to reduce their activity level and
gain weight even without changing their diets. Sedation
is often adose-limiting side effect of clozapine, but risper-
idone and!\6lanzapine have lower rates of sedation that
are similar to orgless than those observed with other high-
potency compounds, such as haloperidol.”” Clinicians
should first try lowerifg the antipsychotic dose in a patient
whose level of sedation/isimpeding physical activity.

A treatment plan for overweight or obese patients should
at least include periodic moniteihg and recommendations
for changes in diet and physiCa/attivity. Support groups
and adjunct medication may also be useful. For weight loss
efforts to be successful, the physician and.patient should
jointly make the decision to lose weight. Thephysician can
use asimple questionnaire to ascertain the patient:s attitude
toward low-fat food and dietary control) A patient who
doesn’t think about dieting may need a different’gpproach
than one who has determined that weight [oss\wedld be
beneficial or one who has unsuccessfully tried”to ‘fose
weight multiple times. If the patient is reluctant to agree to.
lose weight, the prevention of further weight gain wouldhbe
areasonable goal. Most individual s can attain aloss of 10%
of baseline weight at arate of 1 to 2 Ib per week if they are
willing to establish an energy deficit of 300 to 500 kcal per
day through acombination of dietary changes and increased
physical activity. After 6 months, the rate of weight loss
usually declines and weight plateaus because of a lesser
energy expenditure at the lower weight. Clinicians should
generally employ lifestyletherapy for 6 months before con-
sidering pharmacotherapy as an adjunct to the patient’s di-
etary modifications and increased physical activity.

Most weight loss occurs because of decreased caloric
intake, although sustained physical activity (equivalent to
45 minutes of intense walking at least 5 days/week) is a
strong predictor of successful weight maintenance. The
weight loss program should include a diet that is individu-
aly planned and takes the patient’s overweight status into
account. Women should choose adiet of 1000 to 1200 kcal
per day and men, 1200 to 1500 kcal per day. Reducing the
percentage of dietary fat alonewill not produce weight loss
unlesstotal calories are also reduced. A portion-controlled,
plant-based diet that is low in fat and high in fiber should
help with weight loss. Patients taking antipsychotics, who
often do better with a structured program, may lose weight
if they eat portion-controlled products for 1 or 2 meals per
day. Ditschuneit et al.?® conducted a 27-month, 2-phase
study of the long-term effects of an energy-restricted diet
combined with 1 or 2 meal replacements daily. Total
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weight loss (as a percentage of initial body weight) was
11.3%, and the patients experienced significant reductions
in systolic blood pressure and plasma concentrations of
triacylglycerol, glucose, and insulin. However, many pa-
tients may need substantial education before they will
adopt alow fat, high-fiber, plant-based diet.

While increased physical activity alone is unlikely to
lead to substantial weight loss, sustained physical activity
is an important component of weight |oss therapy because
it increases energy expenditure, protects and/or buildslean
body mass, and reducesthe risk of morbidity and mortality
from cardiovascular disease and NIDDM. Physical activ-
ity may also suppress appetite and provide a greater sense
of psychological well-being. Most obese patients should
initiate exercise slowly and increase intensity gradually.
The exercise can be done all a one time or intermittently
throughout the day. For example, the patient can begin by
walking 30 minutes a day for 3 days a week and build to
45 minutes of more intense walking at least 5 days a week
to achieve an additional expenditure of 100 to 200 calories
per day. Patients should also be encouraged to increase ac-
tivity during the normal daily routine, e.g., to take the
stairsinstead of the elevator or to park further away.

Emotional and moral support is another factor in suc-
cessful weight loss. Frequent contact with the patient dur-
ing dietary therapy may help to promote dietary changes
that lead to weight loss as well as maintenance of a lower
Wweight. Unsupervised weight loss programs can produce
significant weight losses, but even minimal physician in-
volvement may enhance outcome. Medical supervision is
Aecessary/for patients with health problemsincluding seri-
ousmental)iftness. Behavior strategies that provide tools
for overcominge, barriers to compliance with dietary
therapy and/or inereased physical activity can also be help-
ful in achieving long-term weight loss and weight mainte-
nance goals. Specificistfategies include self-monitoring of
eating and physical activity, stress management tech-
niques, and cognitive restructuring.?

If obese patients fail to lose weight after 6 months of a
combination of lifestyle changesfand behavior therapy,
pharmacotherapy may be considered.and,used in conjunc-
tion with dietary modifications and inCreased physical ac-
tivity. Weight loss drugs such as sibutramipé;, which has
been approved by the Food and Drug Admiinistration
(FDA) for long-term use, may enhance weight toss mod-
estly and can help facilitate weight loss maintenance.
Sibutramine is a serotonin-norepinephrine reuptake in-
hibitor, which was found as effective as dexfenfluramine
(which has been removed from the market) in achieving
weight loss in obese patients.*® Potential side effects in-
clude increases in blood pressure and heart rate, and sibu-
tramine should not be used in patients with a history of hy-
pertension, congestive heart failure, arrhythmias or stroke.
Another weight loss drug, orlistat, isalipase inhibitor that
has been used in Europe and is now FDA-approved in the
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United States. Results of a 2-year study (intent-to-treat
population, N = 880) indicate that orlistat plus controlled
diet significantly promotes weight loss, lessens weight re-
gain, and improves fasting LDL, cholesterol, and insulin
levels® Orlistat, which blocks absorption of about one
third of consumed fat, has gastrointestinal side effects. Pa-
tients should be monitored for these effects as well as
compliance. Finaly, the drug topiramate can also be used
adjunctively to promote weight loss, although it is not ap-
proved for the treatment of obesity.

CONCLUSION

Weight is regul atedy a complex set of biological and
environmental factors, /and thus obesity is not simply
theresult of alack of willpawer. Obesity isachronic prob-
lem requiring lifelong, multidisciplinary management. Pa-
tients who are taking antipsychoti€s are at particular risk
for weight gain, which is aside effect ofiboth conventional
and atypical antipsychotics. Physicians/should monitor
antipsychotic-treated patients carefully(fof~weight gain
and should choose a medication least likely to cause
weight gain in patients who are already averwelghtzA 5-1b
(2.3-kg) gain is a clinical marker for pretentative inter-
vention, and a 10-1b (4.6 kg) gain increasesfisk ef"Cam-
mon weight-associated ilInesses such as NIDDMy gardior
vascular disease, and hypertension.

When communicating with patients, physicians shoutd
stress the benefits of modest weight loss. Often education
is necessary to alter the patient’s fundamental thoughts
and assumptions about losing weight. Patients should be
encouraged to work toward a slow, steady loss of 1to 2 Ib
per week for 6 months by modifying diet and increasing
physical activity. After 6 months, for most patients, the fo-
cus should switch to weight maintenance. A change in
medication may be indicated for antipsychotic treatment
in patients whose weight gain is a side effect of treatment
and who are unable or unwilling to change their diet and
increase their activity level.

Drug names: carbamazepine (Tegretol and others), chlorpropamide
(Diabenese), clozapine (Clozaril), glyburide (DiaBeta, Glynase, and
others), haloperidol (Haldol and others), loxapine (Loxitane and others),
molindone (Moban), olanzapine (Zyprexa), orlistat (Xenical), phenel-
zine (Nardil), prednisone (Deltasone and others), risperidone
(Risperdal), sibutramine (Meridia), topiramate (Topamax).

Disclosure of off-label usage: The author of this article has determined
that, to the best of his knowledge, no investigational information about
pharmaceutical agents has been presented herein that is outside U.S.
Food and Drug Administration—approved labeling.
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