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Alerts, Notices, and Case Reports
Hypoglycemia Associated
With the Use of Fluoxetine

MARK A. DEEG, MD, PhD
EDWARD W. LIPKIN, MD, PhD
Seattle, Washington

HYPOGLYCEMIA HAS many causes in patients who do not
have diabetes mellitus, in contrast to patients with diabetes
mellitus, in whom hypoglycemia is most often due to the
use of insulin or oral hypoglycemic agents. We report a
case of symptomatic hypoglycemia associated with fluox-
etine use in a patient with non-insulin-dependent diabetes
mellitus. Symptoms of sweating, tremor, or anxiety occur
in 10% or more of patients taking fluoxetinel2and can eas-
ily be confused with hypoglycemia that occurs in diabetic
patients.3 In the case reported here, symptomatic hypo-
glycemia was associated with increased blood insulin lev-
els during a 72-hour fast while the patient was taking
fluoxetine. This case emphasizes the importance in evalu-
ating the occurrence of hypoglycemia of discontinuing all
nonessential medications during a 72-hour fast.

Report of a Case
The patient, a 53-year-old man diagnosed with non-

insulin-dependent diabetes mellitus six years before ad-
mission, was treated with glyburide, 20 mg per day. Four
months before admission, treatment with fluoxetine, 20
mg per day, was started for depression. The patient began
having episodes of confusion, fatigue, dry mouth, and
blurred vision. During some of these episodes, his blood
glucose level was reportedly as low as 2.36 mmol per liter
(43 mg per dl) as determined by self-monitoring. These
episodes occurred paroxysmally, but his symptoms were
relieved with food. A trial of discontinuing the glyburide
was attempted, but his symptoms continued. In addition,
while taking fluoxetine, the patient lost 13 kg (29 lb).

The patient was admitted to an outside hospital for a
72-hour fast to evaluate his hypoglycemia. He had stopped
taking glyburide two weeks before admission but contin-
ued taking fluoxetine during the fast. During the second
and third days of the fast, episodes of symptomatic hypo-
glycemia were noted. One episode occurred about 48
hours into the fast, with a blood glucose level of 2.1 mmol
per liter (normal, 4.2 to 6.4) and a simultaneous serum in-
sulin level of 129 pmol per liter (18 ,uU per ml; normal, 35
to 145 pmol per liter). A second episode occurred after 60
hours of fasting, with a blood glucose level of 2.4 mmol
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per liter, a serum insulin level of 237 pmol per liter, and a
C-peptide value of 4.1 ,ug per liter (normal, 0.5 to 2.0).
Insulin and C-peptide levels were determined by radioim-
munoassay (Diagnostic Products Corporation). A urine
specimen collected during the fast was negative for sul-
fonylureas as determined by high-performance liquid
chromatography using an ultraviolet light detector (Na-
tional Medical Services, Inc). Thyroid, liver, and renal
function test results were normal, and anti-insulin antibod-
ies were absent. An abdominal computed tomographic
scan showed no pancreatic abnormality. Esophagogastro-
duodenoscopy and endoscopic ultrasonography revealed
mild heterogeneity of the pancreatic head. The patient was
referred to the University of Washington School of Medi-
cine (Seattle) for further evaluation of an insulinoma.

The patient was admitted two months later for a sec-
ond 72-hour fast. Glyburide had not been used between
the fasts, and fluoxetine was discontinued 24 hours before
the second fast. During the second fast, no hypoglycemic
symptoms were noted. Blood glucose levels ranged from
3.8 to 7.8 mmol per liter, with serum insulin concentra-
tions of 43 to 108 pmol per liter. No further testing was
done, and the patient was discharged.

Hyperglycemia later developed, and glyburide therapy
was reinstituted at a lower dose. At the discretion of the
practicing physician, the use of fluoxetine was continued
for depression. The patient continued to have episodes of
hypoglycemia, albeit less severe.

Discussion
Hypoglycemic symptoms result from the release of

counterregulatory hormones and neuroglycopenia. As
blood glucose levels begin to decrease, the initial symp-
toms of hypoglycemia, including tremors, diaphoresis,
and palpitations, occur from the release of epinephrine.
Neuroglycopenic symptoms of lethargy, confusion, and
loss of consciousness occur with further decreases in the
blood glucose concentration. Causes of hypoglycemia in-
clude drugs, excess insulin production-insulinoma-
anti-insulin antibodies, and concomitant diseases that
may compromise glucose production.

In evaluating hypoglycemic symptoms, the documen-
tation of hypoglycemia (<2.2 mmol per liter) at the time
of symptoms is required (one of the diagnostic criteria in
Whipple's triad4). Occasionally this can be accomplished
on an outpatient basis, but the standard protocol is a 72-
hour fast with frequent taking of blood specimens to cor-
relate symptoms with glucose, insulin, and C-peptide
levels.5 Insulin-mediated hypoglycemia is associated with
an inappropriately elevated insulin level (>43 pmol per
liter) at the time of hypoglycemia. Other pancreatic islet
,3-cell peptides can be used to differentiate between the
various insulin-mediated hypoglycemias.5

In the case reported here, the hypoglycemia was
clearly associated with symptoms and, by history, re-
lieved with food. The elevated serum insulin and C-
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peptide concentrations during the first 72-hour fast are

consistent with an endogenous insulin-mediated hypo-
glycemia. Oral hypoglycemic agent use seems unlikely
because sulfonylureas were absent in the urine. These lab-
oratory results mimic those expected for an insulinoma.
When fluoxetine was discontinued before the second 72-
hour fast, however, no hypoglycemia was noted, suggest-
ing that fluoxetine use during the first 72-hour fast
contributed to the disorder.

It is unclear whether fluoxetine use per se induced the
hypoglycemia or if it potentiated a glyburide-induced
hypoglycemia. Hypoglycemia from sulfonylureas can

occur 48 to 72 hours after the last dose.6 Because by his-
tory the patient discontinued glyburide use two weeks
before fasting, glyburide-induced hypoglycemia seems

unlikely. The absence of sulfonylureas in the urine is con-
sistent with this conclusion, but sulfonylurea use during
the fast cannot be entirely discounted because assays for
sulfonylureas may not have the sensitivity for low levels of
second-generation sulfonylureas and their metabolites.'

Many drugs have been shown to potentiate the hypo-
glycemic effects of sulfonylureas by altering either the
pharmacokinetics of sulfonylurea metabolism or pharma-
codynamic interactions.6 Pharmacokinetic data suggest
that with multiple dosing of glyburide, the drug equili-
brates with a slowly turning over compartment, possibly
adipose tissue.8 It is conceivable that fluoxetine use poten-
tiated the hypoglycemic effect of glyburide by displacing
glyburide from this compartment. Discontinuing gly-
buride 14 days before the fast would seem to rule out this
possibility because the slowly turning over compartment
would have to have a half-life of more than three days.

Numerous drugs can induce hypoglycemic symptoms
with or without hypoglycemia. The side-effect profile of
fluoxetine overlaps with hypoglycemia, and this appears

to be a common property of selective serotonin-reuptake
inhibitors. In this case, however, hypoglycemic symptoms
associated with the use of fluoxetine appeared to be
caused by a low-blood glucose level. A poorly docu-
mented case of symptomatic hypoglycemia associated
with fluoxetine use has been reported elsewhere.9

Fluoxetine has been used to treat obese patients with
non-insulin-dependent diabetes to induce weight loss.","
These studies noted an improvement in glycemic control
with the administration of fluoxetine, 60 mg per day, as

manifested by a decrease in hemoglobin A, levels in con-

junction with a decrease in caloric intake and an average
weight loss of 4 to 6 kg (9 to 13 lb). No episodes of hypo-
glycemia were reported in these studies. The improvement
in glycemic control in these studies is likely due to weight
loss. The weight loss this patient experienced likely ac-

counted for the improved glycemic control, allowing the
discontinuation of glyburide before and the normal glu-
cose levels during the second fast, but it would not account
for the hypoglycemia. In addition, fluoxetine has been
shown to improve peripheral insulin action and decrease
hepatic glucose production in insulin-resistant patients.'2

In prescribing selective serotonin-reuptake inhibitors to
diabetic patients, the American Hospital Formulary Ser-

vice recommends careful monitoring of blood glucose lev-
els in all patients with diabetes initiating or discontinuing
these agents.'3 This seems practical advice conceming the
use of this class of agents in these patients, especially
those on concomitant sulfonylurea therapy, as illustrated in
this case. We also recommend that in evaluating hypo-
glycemic symptoms in patients taking selective serotonin-
reuptake inhibitors, stopping the medication should be an
initial diagnostic maneuver. This case also emphasizes that
in evaluating hypoglycemia, all nonessential medications
should be stopped during the 72-hour fast.
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THE MEDICAL PROFESSION views smoking as a major
health hazard and encourages physicians to help patients
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