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A Case of Acute Renal Failure in a Patient Recently Treated
With Clozapine and a Review of Previously Reported Cases
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His lithium level is 0.49 mEq/L, serum urea nitrogen is

Clozapine has been reported to cause acute 11 mg/dL, serum creatinine is 0.7 mg/dL, total serum

renal failure due to acute interstitial nephritis. We protein is 7.4 g/dL, serum albumin is 4.7 mg/dL, and
discuss a case of clozapine-induced acute renal serum calcium is 10.1 mg/dL, all within normal range.
failure and compare it to 7 other cases reported in Urinalysis on admission is within normal limits.

the literature. We review the signs and symptoms Day 6 of hospitalization: Clozapine 12.5 mg/d

of the hypersensitivity response, such as fever

and eosinophilia, caused by clozapine and make is added to Mr As medication regimen and

recommendations for early detection. Early is eventually titrated to 125 mg/d. His white
detection and prompt discontinuation of clozapine blood cell count is normal at 9,100/mm? and
can prevent renal damage, as can the avoidance eosinophil count is normal at 400/mm? (4.4%).

of other nephrotoxic drugs like antibiotics.
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Day 9: Amoxicillin clavulanate is discontinued.
Days 10-12: Mr A complains of headache and
is medicated 4 times with acetaminophen.
Day 12: Mr A becomes febrile, with a temperature
spike to 103°F. At this time, Mr A is transferred
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Published online: May 12, 2011 (doi:10.4088/PCC.10br01091). to a medical emergency room (ER) with a chief
Corresponding author: Mary E. Woesner, MD, Department of Psychiatry, complaint of fever. Upon admission to the ER,

1500 Waters Pl, Bronx, NY 10461 (Mary. Woesner@omh.ny.gov). complete blood cell count, serum urea nitrogen
(8 mg/dL), and serum creatinine (0.7 mg/dL) are

normal and serum calcium is low (7.6 mg/dL).
‘ lozapine has been shown, on rare occasions, to The white blood cell count is 6,800/mm?, and the
cause acute renal failure due to acute interstitial eosinophil count is not elevated at 140/mm? (2%).
nephritis.!”” Despite the growing number of case reports A viral infection is diagnosed and treated with a
that implicate clozapine as a cause of acute interstitial 30-mg intravenous dose of the nonsteroidal anti-
nephritis, many clinicians remain unaware of this fact. inflammatory drug ketorolac. Urinalysis and serum
We report on a case of acute renal failure associated with albumin and total protein levels are not obtained.
the onset of clozapine therapy. We also speculate that Mr A is discharged back to the psychiatric facility.
clozapine may have interacted with other medications Day 13: Mr A is transported back to the medical ER
to create the conditions for acute renal failure. Table 17 hours later when the fever returns. Urinalysis
1 gives an overview of previously reported cases. reveals 3+ proteinuria and 10-20 white blood cells/
high power field. A urine eosinophil count is not
CASE REPORT performed. Mr A total serum protein is low at
5.6 g/dL and serum calcium is low at 8.1 mg/dL.
Mr A, a 28-year-old white man with schizoaffective Serum albumin is 3.5 mg/dL and has fallen from
disorder, is hospitalized in 2008 at an acute psychiatric the day 1 level (4.7 mg/dL) consistent with the
facility for suicidal ideation and a worsening thought protein loss found in the urinalysis. Liver enzymes
disorder. Three weeks prior to admission, he is reported and bilirubin levels are normal. The serum urea
to have a normal eosinophil count at 400/mm? (4.1%). nitrogen level is 14 mg/dL, serum creatinine level is
On admission, his psychiatric medications are lithium, 1.1 mg/dL (increased from the baseline of 0.7 mg/
divalproex, haloperidol, perphenazine, and benztropine. dL), and serum lithium level is within therapeutic
He is taking amoxicillin clavulanate for a foot infection. range at 0.97 mmol/L. The white blood cell count
His white blood cell count is elevated at 13,400/mm?, is 9,400/mm? with no eosinophilia at 290/mm?
eosinophil count is mildly elevated at 670/mm? (5%), (3%). A urine culture is taken; Mr A is presumed
and neutrophil count is elevated at 10,320/mm? (75%). to have a urinary tract infection and is treated with
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CLINICAL PoINTS

¢ If fever or eosinophilia occurs after initiating clozapine treatment, monitor the patient’s

renal function.

¢ Proteinuria may be the earliest indicator of renal damage.

¢ Treatment with an antibiotic could exacerbate or precipitate renal failure.

1 to 2 doses of the antibiotic levofloxacin and an
additional IV dose of ketorolac. The clozapine dose
at this time is 125 mg/d and is discontinued. Mr. A
is returned to the acute care psychiatric hospital.

Days 13-15: In the psychiatric facility, the results
of the urine culture are reported as negative. The
patient continues to receive prn acetaminophen.

Day 15: Mr A is afebrile, but the antibiotic
moxifloxacin is added to treat a suspected
sinus or pulmonary infection. No
respiratory symptoms are recorded.

Day 16: The white blood cell count is elevated at
13,200/mm? and eosinophil count is minimally
elevated at 530/mm? (4%); however, 5 hours later,
it rises to 910/mm? (8%). The neutrophil count is
8,550/mm? (77%). The lithium level is 1.9 mEq/L
and serum creatinine and serum urea nitrogen
levels eventually reach 7.1 mg/dL and 92 mg/

dL, respectively. Urinalysis reveals 2+ proteinuria
and 10-20 white blood cells/high power field.
Blood and urine cultures are negative. A urine
protein-creatinine ratio is not obtained. Acute
renal failure is diagnosed, and Mr A is admitted
to the medical facility. At the medical facility,
lithium and moxifloxacin are discontinued, and
the patient is hydrated and given prednisone 60
mg with slow taper. No renal biopsy is performed.

Mr A recovers from his acute renal failure and

is discharged on divalproex and perphenazine. His
schizoaffective disorder remains in remission.

DISCUSSION

This patient had longstanding schizoaffective disorder
and had been treated with lithium and divalproex. He
was placed on clozapine and had a sensitivity reaction
within 7 days, with a fever of 103°E. There was no skin
rash or arthralgia. He was diagnosed with acute renal
failure within 11 days of starting clozapine. Clozapine and
lithium were discontinued. No renal biopsy was obtained,
and the clinical picture of the acute renal failure was
suggestive of drug-induced acute interstitial nephritis.

Acute interstitial nephritis is a disease with
heterogeneous clinical manifestations: macular or
maculopapular skin rash, fever, proteinuria, sterile
pyuria, arthralgias, and eosinophilia. Acute interstitial
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nephritis is induced by different medications, often
with an incomplete clinical picture. Each of the typical
symptoms is usually present in fewer than 50% of
patients, and all of them together are present in fewer
than 5% of cases. Acute interstitial nephritis can be
infection related, drug induced, or idiopathic.®

No acute infection was discovered in Mr A. His foot
infection resolved, as evidenced by a lack of clinical
symptoms and the resumption of normal white blood
cell counts on days 6, 12, and 13 of hospitalization. He
was not known to have any systemic diseases, such as
lupus, that can cause acute interstitial nephritis. However,
he was taking nephrotoxic medications, several of
which are known to cause acute interstitial nephritis.

It is of great interest that some signs of acute
interstitial nephritis/acute renal failure (proteinuria,
hypoproteinemia, white cells in the urine, and
hypocalcemia) developed coincident with the clozapine-
induced fever. This preceded the presence of frank
acute renal failure (serum urea nitrogen and serum
creatinine levels were not elevated). It is conceivable that
the 1 dose of ketorolac given during the first ER visit
could be responsible for the urine and serum protein
abnormalities noted during the second visit. Ketorolac
can be nephrotoxic. No urinalysis and no serum protein
levels were taken during the first ER visit; however, a
low serum calcium level of 7.6 mg/dL was noted. This
points to clozapine, rather than ketorolac, as the toxic
agent, because the fever and the low serum calcium
level preceded the dose of ketorolac given during the
first ER visit. Hypocalcemia is a frequent consequence
of a drop in serum proteins, which includes a drop in
calcium-binding protein moieties. At the second ER
visit, there was evidence of heavy hyperproteinuria and
sterile pyuria. Both are common in allergic interstitial
nephritis and are compatible with our clozapine
hypothesis and the facts of this case. We believe this case
is unique in documenting the evolution of a clozapine-
induced episode of acute interstitial nephritis.

The close temporal relationship of the initiation of
clozapine treatment to the onset of renal failure and
development of fever prior to the initiation of other
medications point to clozapine being the possible culprit
in the case of Mr A. In published cases, the onset of
hypersensitivity reactions (eosinophilia and/or fever)
occurred from 1 to 2 days with clozapine rechallenge,>’
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and up to 14 days after initial exposure to clozapine.!~>>¢

This is consistent with our finding of 7 days.

We do not believe that the lithium precipitated the
acute renal failure. The patient took lithium for years
without renal complications. Classically, lithium causes a
chronic insidious nephritis, not an acute and precipitous
change in renal function. However, we cannot rule
out the possibility of an interaction between clozapine
and lithium. In 2 published cases,"® the patient was
taking lithium and clozapine at the time of onset of
acute interstitial nephritis/acute renal failure. Sodium
valproate has also been reported as an agent responsible
for acute interstitial nephritis.”~!! In our case, as was
true with lithium, sodium valproate was given for an
extended period prior to the onset of renal failure, and
the patient continued sodium valproate after discharge
without any adverse reactions. In 3 published cases,**
patients were taking sodium valproate at the time of
onset of acute interstitial nephritis/acute renal failure. As
in our case, there is 1 other published case report® of a
patient who developed acute renal failure while taking a
combination of lithium, sodium valproate, and clozapine.

Amoxicillin/clavulanic acid can also cause acute
interstitial nephritis, but the patient’s 10-day course
of therapy was discontinued 3 days prior to the onset
of fever. As noted, ketorolac can be nephrotoxic.'?
However, fever and hypocalcemia preceded the
dose of ketorolac given during the first ER visit.

We used the Naranjo scores!? to estimate the probability
of an acute interstitial nephritis drug reaction for each of
the suspected medications, and the scores are as follows:

1. Clozapine: score 4

2. Ketorolac: score 2

3. Moxifloxacin: score 0

4. Levofloxacin: score -1

5. Sodium valproate: score -3
The Naranjo score is interpreted as follows:
1-4=possible causative drug, <0=doubtful. The
highest score points to the most likely offending agent.
This suggests that clozapine is the drug most likely
to have caused acute interstitial nephritis in Mr A.

There is the possibility that clozapine sensitizes the
kidneys to the effects of other drugs. For instance, Fraser
and Jibani? report on the case of a patient who was treated
with clozapine and developed renal failure. Clozapine
was discontinued, and he was placed on the antibiotic
cefotaxime in response to an elevated white blood cell
count. Many antibiotics have a relatively high risk of
causing acute interstitial nephritis.’ In this case,” the
patient’s renal function deteriorated after the initiation of
cefotaxime, and he was placed on peritoneal dialysis. Did
the cefotaxime cause a greater loss of renal function? In
at least 2 other case reports,> antibiotics were prescribed
around the time acute renal failure was diagnosed. Was
the antibiotic causative? Was it a contributing factor?

ed) doi:10.4088/PCC.10br01091
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In our case, clozapine was acknowledged as
having caused a sensitivity reaction (high fever), but
the worsening of the renal failure occurred after the
antibiotics levofloxacin and moxifloxacin were added
to the medication regimen. There are case reports of
nephrotoxicity (acute interstitial nephritis) associated
with moxifloxacin use,'*!° and levofloxacin has been
reported to cause acute interstitial nephritis as well.® Did
these antibiotics add to the nephrotoxicity of clozapine?
Did the kidneys fail only after being exposed to 2 or
more medications that could potentially cause acute
renal failure? There is speculation that the cause of acute
interstitial nephritis could be “multifactorial,” and, in
some instances, be the result of drug-drug interactions.®

Drug-drug interactions have been reported in cases of
adverse drug reactions as possible contributing factors.
For example, patients with drug-induced hypersensitivity
syndrome often show unexplained cross-reactivity
to multiple drugs with different structures, including
those used after the onset of symptoms, frequently
leading to the deterioration of the clinical picture.!”
Moreover, semisynthetic penicillins, ampicillins, and
amoxicillin have only rarely been reported to cause
hepatotoxicity when used alone. However, when
amoxicillin is used in combination with clavulanic
acid, the risk of cholestasis substantially increases.!® It
is plausible that clozapine is more likely to cause acute
interstitial nephritis in combination with certain drugs,
including the antibiotics prescribed and reported in
the case reports and in our case. These drugs affect
metabolizing potential or modify drug transport by
tubuloendothelial cells or could reduce renal clearance.
Such changes have been reported to increase the risk
for the development of acute interstitial nephritis, for
example, in older patients with decreased renal clearance.®

CONCLUSIONS

It is important to try to predict and prevent serious
adverse reactions. Mild eosinophilia preceded and later
frank eosinophilia coincided with acute renal failure
in our patient and was involved in at least 3 other
case reports.>>® We recommend that patients taking
clozapine have their renal function monitored if there is
an elevated or spiking eosinophil count, which will be
noted in the weekly complete blood count. Fever is the
most commonly mentioned hypersensitivity reaction,
occurring in at least 5 of the 7 previous cases>**~” and in
our own case. Urinalysis can provide important diagnostic
information. Proteinuria and/or white blood cells in the
urine may be the earliest indicators of acute interstitial
nephritis/acute renal failure. This was true for our patient,
and they were present in at least 5 of the previous cases.’”’

Caution is recommended when adding other
medications that cause acute interstitial nephritis/acute
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renal failure. Also, be cautious when interpreting fever
as a sign of infection and adding an antibiotic without
clear evidence of infection. As noted, fever can be a
sign of a hypersensitivity reaction and not infection.

In summary, clozapine is often the only effective
treatment for patients with chronic, nonresponsive
psychotic illness. There is mounting evidence that, on rare
occasions, acute interstitial nephritis/acute renal failure
occurs as a result of a sensitivity reaction to clozapine.
More needs to be done to educate physicians about this
serious complication and to untangle its etiology.

Drug names: benztropine (Cogentin and others), cefotaxime (Claforan
and others), clonazepam (Klonopin and others), clozapine (Clozaril,
FazaClo, and others), diazepam (Diastat, Valium, and others), divalproex
(Depakote and others), furosemide (Lasix and others), gabapentin
(Neurontin and others), haloperidol (Haldol and others), ketorolac
(Acular, Acuvail, and others), levofloxacin (Levaquin, Quixin, and
others), lithium (Lithobid and others), moxifloxacin (Vigamox, Moxeza,
and others), olanzapine (Zyprexa), prednisolone (Prelone and others),
risperidone (Risperdal and others), valproic acid (Depakene, Stavzor,
and others), venlafaxine (Effexor and others).
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