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ABSTRACT

We report a patient with schizophrenia who developed
diabetes mellitus during treatment with olanzapine. The
case confirms the pattern of atypical antipsychotic-related
diabetic emergencies: rapid onset in relatively young
patients, often with severe glucose derangements and
serious complications. As diabetic emergencies have a high
morbidity and mortality, regular glucose screening should
be performed in patients with schizophrenia treated with
atypical antipsychotics.
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INTRODUCTION

In the past decade, the prescription of the atypical
antipsychotic drugs has been reported as a precipitating
factor for diabetes mellitus (DM)." Diabetes in patients
with schizophrenia treated with antipsychotics is usually
classified as type 2 DM.? It is, however, often rapid in
onset and presents as a syndrome with both characteristics
of a hyperosmolar hyperglycaemic syndrome and
diabetic ketoacidosis, with severe hyperglycaemia,
hyperosmolarity, but also with ketoacidosis. We present
a patient with schizophrenia, who developed DM de novo
during treatment with the atypical antipsychotic drug
olanzapine.

CASE REPORT

A 47-year-old male patient of African origin was brought
into the emergency department of our hospital by
ambulance because of a rapidly deteriorating level of
consciousness, polydipsia and hypotension. The patient
was referred from a psychiatric ward, where he had been
treated for schizophrenia, paranoid type (DSM IV: 295.30),
with olanzapine 15 mg/day for three months before
admission.

On admission to the psychiatric ward three months earlier,
the patient was violent and did not allow any invasive
procedures. Olanzapine was started immediately. One
month after his admission he agreed to blood glucose
measurements. At that moment a nonfasting blood glucose
was 9.6 mmol/l. Unfortunately, this elevated value did not
reach the doctors’ attention.

The patient had documented atopic rhinitis, for which he
used a budesonide nose spray, and chronic bronchitis, for
which he took a preventive dosage of doxycyline 100 mg/
day and acetylcysteine 1200 mg/day.

Personal and family histories for diabetes mellitus were
negative. Furthermore, he had no history of hypertension,
dyslipidaemia, alcohol or drug abuse.

On physical examination he showed a decreased level of
consciousness (EMV score 1-5-2), hypotension (RR 80/50
mm Hg) and decreased turgor. The patient’s body mass
index was 24.5 kg/m®.

Laboratory analysis on admission (reference values between
brackets) showed extreme hyperglycaemia of 118.7 mmol/1
(<7.8), signs of severe dehydration (plasma creatinine 329
pumol/l (70-110)), serum sodium of 131 mmol/l (135-145),
serum potassium of 4.3 mmol/l (3.5-5.0) and a slightly
increased C-reactive protein of 19 mg/l (o-10). Blood gas
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analysis showed metabolic acidosis: pH 7.07 (7.36-7.44),
pCO, 2.1kPa (4.5-6.1), pO, 12.7 kPa (10.0-14.0), HCO, 4.5
(21-27), and anion gap 24 mmol/l (<12). Serum lactate was
2.25 mmol/l (0.63-2.43). Urine and blood cultures and
chest X-ray showed no signs of infection. Unfortunately no
urine analysis was performed for ketones.

The patient was admitted to the intensive care unit and
treated with mechanical ventilatory support, with intravenous
(iv) 0.65% sodium chloride, and iv insulin. During treatment
he developed hypernatraemia and rhabdomyolysis (creatinine
kinase 13410 U/l (0-200) on day 3).

After three days the patient could be detubated and after
five days he could be transferred to the general ward where
iv insulin was switched to subcutaneous (sc) insulin.
Antipsychotic medication was switched from olanzapine
to risperidone.

On hospital discharge he was using 28 units long-acting
insulin combined with 16 units short-acting insulin three
times a day. One month after discharge the insulin dose
could be reduced to 16 units of long-acting insulin with
4 to 6 units short-acting insulin three times a day. Four
months after discharge the sc insulin was replaced by
metformin 1000 mg/day.

DISCUSSION

The patient described in this case report presented with
severe life-threatening hyperosmolar hyperglycaemic
deterioration of new-onset type 2 diabetes with
characteristics of a ketoacidosis as well.

Such severe glucose disarrangements in such a short
period in a patient who did not have documented diabetes
mellitus, with a negative family history, without weight
gain in the preceding period, and without the occurrence
of other important precipitating factors for hyperosmolar
deterioration such as infection, myocardial infarction,
stroke, or excess alcohol consumption is very unusual
for type 2 diabetes. After cessation of olanzapine, insulin
dosages could be reduced rapidly, and the patient could
eventually be started on oral antidiabetic agents.

The patient developed rhabdomyolysis. It was postulated
that the hyperosmolar state inhibits the electrogenic
sodium pump on muscle cells, impairing sodium-calcium

transport, resulting in increased cytoplasmatic calcium
levels which destroys muscle cells.?

Although several case reports describe the occurrence of
diabetes mellitus with atypical antipsychotic use,’ studies
investigating relative risks of developing hyperglycaemia/
DM in patients treated with olanzapine are not available. In
a small study among 71 patients treated with olanzapine,
39% of these patients who did not have documented
diabetes mellitus were hyperglycaemic (fasting plasma
glucose >5.6 mmol/l).4

Several mechanisms have been proposed as to why
olanzapine induces DM by influencing insulin secretion
or insulin action. Firstly, olanzapine causes weight
gain, thus increasing insulin resistance. However,
as it has been shown that olanzapine can also induce
diabetes without weight gain,*® other mechanisms have
to coexist. Both stimulating and inhibitory effects of
atypical antipsychotics on insulin secretion have been
mentioned.”® The underlying molecular mechanisms
are unknown. Clozapine, a related atypical antipsychotic,
was found to inhibit insulin release through activation
of K+ channels and thus hyperpolarisation of the
cell membrane of pancreatic B-cells.® Suppression of
compensatory insulin release has also been attributed
to antagonism of muscarine receptors on the B-cells, as
olanzapine is a potent nonselective muscarinic antagonist.’
Through similar mechanisms olanzapine might also
act on cholinergic parasympathetic nerve endings to
the liver, disrupting hepatic glucose metabolism.® In
addition to these peripheral actions, certain atypical
antipsychotics may affect central nervous system glucose
regulation, either directly via the release of epinephrine and
glucagon or via an effect on neural pathways to peripheral
tissues.® Further research is necessary to unravel the
molecular mechanism, as a better understanding of these
mechanisms will influence the development of new agents
without adverse metabolic effects.

Glucose monitoring is important in the prevention
of hyperglycaemia/DM with antipsychotic treatment.
A screening chart for hyperglycaemia in patients
treated with atypical antipsychotics was proposed by
the American Diabetes Association (table 1)."> However,
as glycaemic monitoring is considered impractical and
costly," it is often not practised. It has been shown that

(Diab Care 2004)

Table 1. Monitoring protocol for patients on atypical antipsychotics according to the American Diabetes Association

Baseline 4 weeks
Personal history X
Weight (BMI) X X
Waist circumference X
Blood pressure X
Fasting plasma glucose X ’

8 weeks 12 weeks Quarterly Annually
X
X X X
X
X X
X X

“Represent additional measurements as proposed by the authors for the first year of treatment with olanzapine.
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most of the newly diagnosed diabetes cases developed
within the first months after starting olanzapine
treatment,’ and therefore it seems logical to monitor more
closely in this period. Patients with (multiple) risk factors
for DM (African origin,’ obesity, family history) should
be checked even more closely.” Older age should not be
regarded as a major risk factor, since it was found that a
striking 75 to 91% of patients with schizophrenia during
antipsychotic treatment developed diabetes before the
age of 50 years.” We therefore advise monitoring glucose
at monthly intervals in all patients, irrespective of age,
during the most risky phase, i.e. the first three months
of treatment with olanzapine. Then, quarterly monitoring
is advised for the first year (table 1), after which we advise
once yearly monitoring. Future research has to prove
whether these monitoring intervals are strict enough to
prevent diabetic emergencies.

As the various atypical antipsychotics differ in their
potential for causing glucose dysregulation, with
olanzapine having greater adverse effects on glucose
levels than risperidone, quetiapine, and perfenazine, we
advise switching to a one of these less adverse agents if
disarrangements in glucose metabolism occur.” In our
patient the insulin dose could soon be decreased by using
risperidone and eventually the insulin was replaced by oral
antidiabetic agents.
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