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Metformin for Lithium-induced Weight Gain: A Case Report
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Lithium is the first line treatment for maintenance treatment of bipolar disorder. Among the long term adverse effects, weight 
gain is likely to affect a subset of patients. There is no specific guideline for the treatment of lithium-induced weight gain. We 
report a young male with bipolar disorder who had significant weight gain with lithium (25 kg), which responded to metformin 
treatment at 500 mg twice daily. The proposed mechanism of weight lowering effect of metformin includes changes in hypo-
thalamic physiology, including leptin and insulin sensitivity, as well as circadian rhythm changes affecting food intake, regulation 
of fat oxidation and storage in liver, skeletal muscle, and adipose tissue.
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INTRODUCTION

Lithium is considered as the most effective maintenance 
treatment for bipolar disorder by virtue of mood stabiliza-
tion, neuroprotective and antisuicidal properties.1) There 
are several adverse effects associated with long-term lith-
ium maintenance therapy. Among others, impairment in 
renal concentrating ability, hypothyroidism, increased 
calcium and cognitive adverse effects need monitoring.2) 
Although not very common, weight gain is another ad-
verse effect seen with chronic use of lithium.3-5) An early 
study had found that lithium maintenance therapy stimu-
lated weight gains of over 10 kg in 20%, which was attrib-
uted to increased thirst in majority of individuals.6) In a re-
cent meta-analysis, it was found that those receiving lith-
ium had significantly more weight gain than the placebo 
group (odds ratio 1.89, 95% confidence interval [CI] 1.27 
to 2.82; p=0.002).2) In a retrospective chart review, body 
weight gain with lithium treatment was 6.3 (standard devi-
ation [SD] 9.0) kg, which was almost similar to that of so-
dium valproate (6.4 kg, SD 9.0).7) In comparison to lith-
ium and valproate, weight gain with carbamazepine and 
oxcarbazepine is much lower.8,9) The pharmacological 

strategy for treatment of lithium-induced weight gain is 
not clear. We report a young male with bipolar disorder 
who had significant weight gain with lithium, which re-
sponded to metformin.

CASE

A 22-year-old male, height 173 cm, presented with his-
tory suggestive of mania of 2 weeks duration. He had two 
prior episodes of mania that responded well to lithium, 
which he discontinued following remission of symptoms. 
His birth and developmental history was unremarkable 
and premorbidly he was well adjusted. There was no fam-
ily history of any psychiatric illness. Physical and neuro-
logical examination was normal. Mental status showed 
features supportive of euphoric mania. Baseline inves-
tigations including blood count, thyroid profile, fasting 
and post prandial plasma glucose, lipid profile, liver and 
renal function test were normal. Considering past re-
sponse, he was prescribed lithium carbonate 1,200 mg/day 
(with serum level of 1 meq/L) and quetiapine 400 mg/day 
with which there was complete resolution of manic symp-
toms over next two months. Thereafter, quetiapine was 
gradually tapered over next six months. 

After nine months, he reported of weight gain of 12 kg 
from his baseline weight of 68 kg (body mass index [BMI] 
22.72 kg/m2), while on maintenance dose of lithium 1,200 
mg/day. He was suggested diet control and physical ex-
ercise (no formal program), and was maintaining well for 
next two years, after which he reported further weight gain 
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Fig. 1. Changes in body weight and body mass index (BMI).

of 13 kg (i.e., 93 kg, BMI 31.07 kg/m2, class I obesity). 
Investigations including blood sugar, lipid profile and thy-
roid functions were within normal range. Considering pre-
vious good response, lithium treatment was continued at the 
same dosage. He was started on metformin 500 mg daily 
which was increased to 500 mg twice daily for weight gain 
related to lithium. After six months, there was reduction of 
8 kg (i.e., body weight of 85 kg), without any emergent ad-
verse effect. The changes in body weight and BMI are 
summarized in Figure 1. Fasting blood sugar was moni-
tored during follow ups, which was within normal range.

DISCUSSION

Our patient gained 25 kg over three years while on lith-
ium maintenance therapy for bipolar disorder. Although 
he was receiving quetiapine along with lithium in the initial 
two months, it was tapered off and the weight gain occurred 
while on lithium monotherapy. In absence of any other 
cause, it appears that weight gain is related to lithium. On 
Naranjo adverse drug reaction probability scale, score was 
7, which is suggestive of probable association.10) It has 
been suggested that lithium-induced weight gain is a 
dose-dependent effect seen over serum concentrations 
more than 0.8 mmol/L,5) and our case had a serum level of 
1 meq/L. Lithium is considered as one of the medication 
that is least likely to cause weight gain, in comparison with 
other mood stabilizers.1) It is possible that, lithium causes 
weight gain in only a subset of patients, those having exist-
ing vulnerability.11) Mechanisms of lithium-induced weight 
gain include insulin-like actions on carbohydrate and fat 
metabolism, polydipsia, and sodium retention.3) In another 
study, changes in serum leptin levels are implicated for 

lithium-induced weight gain.12) In animal models, it was 
found that lithium acts like nonspecific stress to increase 
weight gain by raising glucocorticoid levels.13)

Treatment of lithium-induced weight gain includes 
non-pharmacological measures such as exercise, avoid-
ance of liquid calories and restricted calorie intake,14) as 
well as several medications that have been useful for psy-
chotropic-induced weight gain.15) There are no specific 
guidelines for treatment of lithium-induced weight gain. 
Metformin has been found to be effective for weight gain as-
sociated with antipsychotics in non-diabetic patients.16-18) 
For olanzapine-induced weight gain, weighted mean dif-
ference for body weight was 5.02 (95% CI 3.93 to 6.10) kg 
lower with metformin as compared with placebo at 12 
weeks.18) Metformin has been also found to reduce body 
weight and BMI at a dose of 1,000-2,000 mg/day for 6-12 
months in obese nondiabetic children and adolescents, as 
shown by a systemic review of 11 trials.19) Similar findings 
were observed with the use of metformin in nondiabetic 
obese adults.20) Moreover, there is no known clinically rel-
evant pharmacokinetic drug interaction of lithium with 
metformin; lithium is rarely associated with development of 
hyperglycemia, which is countered by metformin.21) Based 
on these data, metformin was considered for the treat-
ment of weight gain associated with lithium. Our patient 
responded to metformin therapy with significant weight 
reduction (8 kg) over six months, and was tolerated well. 
The weight-reducing mechanism of metformin is possibly 
multifactorial, involving changes in hypothalamic physiol-
ogy, including leptin and insulin sensitivity, as well as cir-
cadian rhythm changes affecting food intake, regulation 
of fat oxidation and storage in liver, skeletal muscle, and 
adipose tissue.22) There are no systematic studies examin-
ing the efficacy of metformin for lithium-induced weight 
gain. Studies need to examine the role of metformin for the 
treatment of lithium-induced weight gain in randomized 
controlled trials.
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