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A Case of Clozapine Induced Acute Renal Failure
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There have been a few case reports that clozapine, an atypical antipsychotic, caused acute renal failure of interstitial type. Here we report
a case of a 38-year-old Korean male patient with treatment-resistant bipolar I disorder who developed acute renal failure after the initiation of treatment with clozapine. We describe the clinical and laboratory findings of the case and discuss the measures for early detection
of this life threating condition. Within our knowledge, this is the first report of clozapine-induced acute renal failure in South Korea.
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INTRODUCTION
In spite of its advantage in controlling psychotic symptoms,
clozapine has been used as a second-line antipsychotic drug
due to its potentially life-threatening side effect, agranulocytosis.1 Recently, a few cases of clozapine-induced acute renal
interstitial nephritis have been reported in the western countries but not in Korea.2-4 We report a case of acute renal failure
developed just after initiation of clozapine for the treatment of
mood symptom in a young male patient.

CASE
The adverse reaction to clozapine occurred in a 38-yearold Korean male patient with treatment-resistant bipolar I
disorder. He was diagnosed with bipolar I disorder at around
the age of 19 and had been treated with many different antipsychotics over the past 20 years. His last medication before
clozapine was lithium, valproate and risperidone which brought his mood symptom into remission. However, during his outpatient clinic follow-up, he continuously complained of hand
tremor and eventually lithium was stopped. Then his mood
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became elated and he had to be hospitalized for the treatment
of his manic episode. After being hospitalized, he received higher dosages of valproate and risperidone, but his manic symptom showed no improvement even after a month. Finally, medication change to clozapine was decided. Anti-manic effect
of clozapine monotherapy has been confirmed by several clinical trials (Kimmel et al., 1994; Frye et al., 1998; Suppes et al.,
1999). When 22 patients with bipolar disorder were treated to
clozapine monotherapy, 77.3% showed response.5 60 patients
diagnosed with treatment resistant bipolar disorders and schizoaffective disorders were treated with clozapine monotherapy
and the response rate was 60% after 6 months and 83% after
2 years.6 Therefore, we decided this patient should be treated
with clozapine monotherapy, as it was a case of treatment resistant bipolar I disorder patient. Clozapine was started from
12.5 mg and were increased up to 200 mg in 14 days. On the
14th day, the patient developed hyperthermia (39.2°C) which
was subsided after 6 days. On the 19th day, he suddenly gained
8 kgs of weight, and developed generalized edema and urinary
difficulty. On laboratory results, he showed signs of acute renal failure: CBC results showed no eosinophilia but WBC was
checked 15300/uL, and routine chemistry showed BUN 32.3
mg/dL, creatinine 4.1 mg/dL, ESR 35 mm/h and CRP 29.74
mg/dL. Protein 2+, blood 3+, RBC and WBC were found in
urine analysis.
No specific finding was found in EKG and echocardiography. Abdomen CT showed diffuse bowel wall thickening
with some distension, minimal enterocolitis and diffuse swelling of both kidneys which were evidences for ARF. Chest Xray showed atelectasis and pleural effusion at both of his lower
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lungs.
Immune antibody test showed no evidence systemic disease, and the blood and urine culture were negative. Renal biopsy was not performed due to patient’s refusal. The only medication that was recently changed was clozapine, and lithium and valproate level were all within therapeutic range. Under
the impression of acute renal failure due to clozapine, clozapine was stopped and the patient received hemodialysis 6 times
a week. In 10 days, the patient could self-urinate and laboratory results showed normalized kidney function with BUN
20.7 mg/dL and creatinine 1.2 mg/dL. Even though renal biopsy couldn’t be performed due to patient’s refusal, diagnosis of
acute renal failure induced by clozapine could be made under clinical circumstances.

DISCUSSION
FENa is needed for the diagnosis of differentiating subtype
when patient is suspected of being in a state of acute renal
failure with elevated Creatinine level.7 By evaluating sodium
fraction in urine, we could determine whether the acute renal
failure is of pre-renal or renal (intrinsic) type and assess the
concentrate ability of kidney.8
Low fractional excretion (<1%) indicate sodium retention
by the kidney, such as volume depletion or decreased effective circulating volume7 (e.g., low output heart failure). Higher
values (>2%) suggest sodium wasting due to acute tubular necrosis or other causes of intrinsic renal failure. The current patient’s FENa was calculated as 2.16 (%), indicating intrinsic renal failure.
Despite his lack of biopsy results, the patient improved readily after withdrawal of a potentially offending drug. We could find proteinuria and pyuria but no red blood cell cast or
dysmorphic red blood cell indicating glomerular disease. Also
he was not anemic, hypertensive or showed abnormal vital
sign. Therefore, after considering all the factors, we diagnosed him with intrinsic renal failure of interstitial type by clozapine.
Acute interstitial nephritis (AIN) is an important cause of
acute renal failure and drug hypersensitivity reactions are the
most common cause of AIN. Clozapine is a tricyclic dibenzodiazepine derivative anti-psychotic that differs from the classic neuroleptics. Clozapine has a strong effect of sedation and
lowered seizure threshold.9 Among its adverse effects, the most
serious adverse drug reaction is agranulocytosis. Uncommon
adverse effects including hepatitis, pancreatitis, vasculitis, pneumonia and renal adverse event are less recognized.1 Infection
related causes were excluded by negative blood and urine
cultures, and systemic diseases known to be associated with
AIN were excluded by negative serology for anti-nuclear, an-

ti-neutrophil cytoplasmic, and anti-double stranded DNA antibodies negative rheumatoid factor.2
AIN is life-threatening allergic reaction that need close monitoring and finally diagnosed by biopsy.8 When the clozapine is started newly, the symptom and sign of clozapine-induced AIN are known to be occurring such as skin rash, fever, eosinophilia, tachycardia, proteinuria, sterile pyuria, arthralgia, elevated IgE and CRP. However, all of these symptoms
do not appear at the same time because the heterogeneous clinical manifestations could be shown. AIN should be suspected if the symptom has been appeared according to time order
after initiation of clozapine treatment, and if other drugs had
been tolerant to the patient previously. ARF due to neuroleptic malignant syndrome is well known but the AIN due to
atypical antipsychotics is limited to few case reports.10
ARF causes the electrolyte imbalance, and lowers the resistance to infection, and leads to blood-related disease such as
anemia or platelet function.11 Also, gastrointestinal complications, for instance loss of appetite, nausea, vomiting, diarrhea
or constipation, could be developed, and has the possibility
of the uremic encephalopathy causes the blunting emotion,
convulsion and coma. If hyperkalemia is not corrected, it might lead a heart attack. Signs of infection should be cautiously
monitored and certain antibiotics such as aminoglycosides
which have nephrotoxicity should be avoided. Although it is
rarely reported, AIN should be regarded as important as agranulocytosis as clozapine’s critical side effect.
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