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 SARATYSON

r. N, age 55, has a long, documented history of schizophrenia.
His overall baseline functioning has been poor because he is
soci_aIIy isolated, does not work, and lives in subsidized hous-

ing paid for by the county where he lives. His psychosocial circumstances
have limited his ability to afford or otherwise obtain nutritious food or par-

ticipate in any type of regular exercise program. He has been maintained
on olanzapine, 20 mg nightly, for the past 5 years. During the past year,
his functioning and overall quality of life have declined even further after
he was diagnosed with hypertension. Mr. N's in-office blood pressure was
160/95 mm Hg (normal range: systolic blood pressure, 90 to 120 mm Hg,
and diastolic blood pressure, 60 to 80 mm Hg). He says his primary care
physician informed him that he is pre-diabetic after his hemoglobin Alc
came back at 6.0 mg/dL (normal range <5.7 mg/dL) and his body mass
index was 32 kg/m? (normal range 18.5 to 24.9 kg/m?). Currently, Mr. N’s
psychiatric symptoms are stable, but his functional decline is now largely
driven by metabolic parameters. Along with lifestyle changes and non-
pharmacologic interventions, what else should you consider to help him?

In addition to positive, negative, and cognitive symptoms, schizophre-
nia is accompanied by disturbances in metabolism,! inflammatory
markers,? and sleep/wake cycles.’ Current treatment strategies focus on
addressing symptoms and functioning, but the metabolic and inflam-
matory targets that account for significant morbidity and mortality
remain largely unaddressed.

continued

Current Psychiatry
Vol. 19, No. 12 | 21



Metabolic
syndrome

Clinical Point

Metformin has
been associated
with decreased BMI,
triglycerides, and
LDL cholesterol,
and increased HDL
cholesterol

Discuss this article at
www.facebook.com/
MDedgePsychiatry (%)

| Current Psychiatry
22 December 2020

B e 1

Diagnostic criteria for metabolic syndrome?

Criterion Clinical value

Abdominal obesity

Waist circumference >40 inches (men) or >35 inches (women)

Hypertriglyceridemia >150 mg/dL

Low HDL cholesterol

<40 mg/dL in men
| <50 mg/dL in women

Hypertension

Blood pressure >130/85 mm Hg

High fasting glucose >110 mg/dL

aDiagnosis of metabolic syndrome is based on the presence of any 3 of the above 5 features

HDL: high-density lipoprotein
Source: Reference 4

Some patients with schizophrenia meet
the criteria for metabolic syndrome, a
cluster of conditions—including obesity,
insulin resistance, dyslipidemia, and
hypertension—that increase the risk of
cardiovascular disease and type 2 dia-
betes mellitus (Table 1*). Metabolic syn-
drome and its related consequences are
a major barrier to the successful treatment
of patients with schizophrenia, and lead
to increased mortality. Druss et al® found
that individuals with significant men-
tal illness died on average 8.2 years ear-
lier than age-matched controls. The most
common cause of death was cardiovascu-
lar disease (Table 2,° page 23).

“Off-label” prescribing has been used
in an attempt to delay or treat emerging
metabolic syndrome in individuals with
schizophrenia. Unfortunately, compre-
hensive strategies with a uniform applica-
tion in clinical settings remain elusive. In
this article, we review 3 off-label agents—
metformin, topiramate, and melatonin—
that may be used to address weight gain
and metabolic syndrome in patients
with schizophrenia.

Metformin

Metformin is an oral medication used to
treat type 2 diabetes. It works by decreasing
glucose absorption, suppressing gluconeo-
genesis in the liver, and increasing insu-
lin sensitivity in peripheral tissues. It was
FDA-approved for use in the United States
in 1994. In addition to improving glucose

homeostasis, metformin has also been asso-
ciated with decreased body mass index
(BMI), triglycerides, and low-density lipo-
protein (LDL) cholesterol, and increased
high-density lipoprotein (HDL) cholesterol
in individuals at risk for diabetes.®

Recent consensus guidelines suggest
that metformin has sufficient evidence
to support its clinical use for preventing
or treating antipsychotic-induced weight
gain” A meta-analysis that included >40
randomized clinical trials (RCTs) found that
metformin®:

* reduces antipsychotic-induced weight
gain (approximately 3 kg, up to 5 kg in
patients with first-episode psychosis)

e reduces fasting glucose levels, hemo-
globin Alc, fasting insulin levels, and insu-
lin resistance

¢ leads to a more favorable lipid profile
(reduced triglycerides, LDL, and total cho-
lesterol, and increased HDL).

Not surprisingly, metformin’s effects are
augmented when used in conjunction with
lifestyle interventions (diet and exercise),
leading to further weight reductions of 1.5
kg and BMI reductions of 1.08 kg/m? when
compared with metformin alone. The
mechanism underlying metformin’s atten-
uation of antipsychotic-induced weight
gain is not fully understood, but preclini-
cal studies suggest that it may prevent
olanzapine-induced brown adipose tissue
loss,'*" alter Wnt signaling (an assortment
of signal transduction pathways important
for glucose homeostasis and metabolism),"
and influence the gut microbiome.*



Metformin is generally well tolerated.
Common adverse effects include diar-
rhea, nausea, and abdominal pain, which
are generally transient and can be ame-
liorated by using the extended-release
formulation and lower starting doses.”
The frequency of medication discon-
tinuation was minimal and similar in
patients receiving metformin vs pla-
cebo.?'¢ Despite these positive findings,
most studies of metformin have had a
follow-up of <24 weeks, and its long-term
effects on antipsychotic-induced weight
gain and metabolic parameters remain
unknown.

When prescribing metformin for a
patient with schizophrenia, consider a
starting dose of 500 mg twice daily.

Topiramate

Topiramate is FDA-approved for treat-
ing generalized tonic-clonic and com-
plex partial seizures’” and for migraine
prophylaxis. More recently, it has been
used off-label for weight loss in both
psychiatric and non-psychiatric patients.
Topiramate’s proposed mechanism for
weight loss is by decreasing plasma leptin
levels and increasing plasma adiponec-
tin. A recent literature review of 8 RCTS
that included 336 patients who received
second-generation antipsychotics (SGAs)
and adjunctive placebo or topiramate (100
to 300 mg/d) found that patients who
received topiramate lost a statistically sig-
nificant 2.83 kg vs placebo.” Several case
studies confirm similar findings, showing
that patients with schizophrenia lost 2 to
5 kg when started on topiramate along
with an SGA.” Importantly, weight loss
has been observed both in patients started
on topiramate prophylactically along with
an SGA, and those who had been receiv-
ing SGAs for an extended period of time
before starting topiramate.

Tolerability has been a concern in
patients receiving topiramate. Frequent
complaints include cognitive dulling,
sedation, and coldness or tingling of the
extremities. In a meta-analysis of topira-
mate, metformin, and other medications
used to induce weight loss in patients

B oie 2

Most common causes of death
in individuals with significant
mental illness

Cardiovascular disease 33.9%
Cancer 21%

Pulmonary disease 13.5%
Suicide, homicide, and accidents 5.4%2

aNo statistically significant difference compared with
matched control group

Source: Reference 5

receiving SGAs, Zhuo et al® found that
topiramate was reported intolerable more
frequently than other agents, although the
difference was not statistically significant.
When prescribing topiramate for a
patient with schizophrenia, consider a
starting dose of 25 mg at bedtime.

Melatonin

Melatonin is a naturally occurring hor-
mone that is available over-the-counter
and is frequently used to treat insomnia.
Melatonin appears to have few adverse
effects, is not habit-forming, and is inex-
pensive. It is a hormone produced pri-
marily by the pineal gland, although it is
also produced by many other cell types,
including the skin, gut, bone marrow, thy-
mus, and retina.* Melatonin is a highly
conserved essential hormone® that acts
via both G protein-coupled membrane
bound receptors and nuclear receptors.?*
Its ability to function both intra- and extra-
cellularly implies it has an essential role
in maintaining homeostatic mechanisms.
Melatonin’s putative mechanism of action
may derive from its effects on circadian
rhythms, which in turn affect systolic
blood pressure, glycemic control, and
oxidative stress. In rodents, pinealectomy
led to the rapid development of hyper-
tension and metabolic syndrome. Daily
administration of melatonin® in these
animals restored metabolism by decreas-
ing abdominal fat and plasma leptin lev-
els. These studies suggest that melatonin
plays a central role in metabolism.
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Drug Brand Names
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Metformin - Glucophage
Olanzapine - Zyprexa

A recent study of patients with first-
episode psychosis (n = 48) examined the
effects of melatonin (3 mg/d) as an add-
on treatment to olanzapine vs placebo.”
Compared with those in the placebo group,
participants in the melatonin group expe-
rienced a statistically significant decrease
in body weight, BMI, waist circumference,
and triglyceride levels.?” In another study,
the melatonin receptor agonist ramelt-
eon was used in conjunction with SGAs.*
Augmentation with ramelteon led to sig-
nificantly lower rises in total cholesterol
levels compared with placebo.?

When recommending melatonin for a
patient with schizophrenia, suggest that
he/she begin by taking a starting dose of
3 mg nightly.

Weighing the options

Which medication to prescribe for a patient
such as Mr. N would depend on the patient’s
specific complaint/health target.

Weight gain or diabetes. If the patient’s
primary concerns are avoiding weight gain
or the development of diabetes, metformin
is an excellent starting point.

Migraines or desire to lose weight. If the
patient reports frequent migraines or a his-
tory of migraines, or if he/she is interested
in weight loss, a trial of topiramate may be
appropriate.

Sleep difficulties. If sleep is the patient’s
primary concern, then adding melatonin
might be a good first choice.

At this point, the available data points to
metformin as the most efficacious medica-
tion in ameliorating some of the metabolic
adverse effects associated with the long-
term use of SGAs.5"! Comprehensive treat-
ment of patients with schizophrenia should
include addressing underlying metabolic
issues not only to improve health outcomes
and reduce morbidity and mortality, but
also to improve psychosocial functioning
and quality of life.
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