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CASE REPORT

Clozapine intoxication with severe 
adverse effects induced by an inflammatory 
and infectious process: a case report
Emmanuel Bebawi1,2*, Leila Wakim3,4 and Maxime Doré2,4

Abstract 

Background: Clozapine intoxication can be life-threatening. Outside of the common drug–drug interactions, 
tobacco smoking, and caffeine consumption, infectious and inflammatory processes are important contributors 
to clozapine intoxication. Although this relationship has been reported previously, the literature is scant of proper 
research articles describing the presentation and management of this unpredictable interaction. Therefore, clinicians 
need to rely heavily on case reports describing clozapine intoxication caused by inflammation and/or infection.

Case presentation: A 64-year-old Caucasian woman known for schizophrenia was brought to the emergency 
department (ED) with severe signs and symptoms of clozapine intoxication (general deterioration, drowsiness, neu-
tropenia, and ileus). She was on clozapine 700 mg daily amongst other medications. The clozapine dose was stable for 
over 3 years, and there were no recent changes in her medications. The initial culprit was determined to be an infec-
tious/inflammatory process of gastrointestinal origin with contribution from dehydration and constipation. Clozapine 
and norclozapine serum concentrations confirmed the intoxication: 1315 ng/mL and 653 ng/mL, respectively. She 
drastically improved with clozapine dose reduction and antibiotic therapy. She remained stable for years with clozap-
ine 600 mg daily with stable clozapine serum levels.

Conclusion: This case report illustrates the possibility of severe toxicity associated with an acute infectious and/or 
inflammatory process in patients on clozapine therapy. Clinicians must maintain a high level of suspicion in patients 
taking clozapine who develop and an infectious and/or inflammatory process. Constipation secondary to clozapine 
intoxication can exacerbate the initial intoxication process.
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Background
Clozapine is an atypical antipsychotic mainly used for the 
treatment of refractory schizophrenia. The standard daily 
dose of clozapine ranges from 300 to 600 mg/day, with a 
maximum daily dose of 900 mg [1].

Clozapine is metabolized in the liver by the cytochrome 
P450 (CYP) isoenzyme 1A2 into norclozapine, an active 
metabolite that could contribute to adverse events [2]. 
There is a wide interindividual variability in its metabo-
lism, the most important factors being age, ethnicity, 
gender, genetic polymorphisms of CYP isoenzymes or 
neurotransmitter receptors, food and drink, smoking 
status, and drug interactions [2, 3]. It has been suggested 
that clozapine serum concentration monitoring may be 
useful in guiding therapy, optimizing therapeutic efficacy, 
and preventing adverse events [3].
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A growing body of evidence suggests that clozap-
ine serum concentrations may increase in patients with 
inflammation and/or infections, respiratory and urinary 
tract infections being the most frequently reported [4]. 
Although this relationship has been reported previously, 
the literature is scant of proper research articles describ-
ing the presentation and management of this unpredict-
able interaction. Therefore, clinicians need to rely heavily 
on case reports describing clozapine intoxication caused 
by inflammation and/or infection.

In the present report, we describe a patient who was 
on stable dose of clozapine for years and experienced 
clinically severe side effects with a decline in her general 
condition, associated with increased clozapine serum 
concentrations following sepsis.

Case presentation
A 64-year-old Caucasian woman living in a nursing 
home for people with psychiatric disorders was brought 
to the emergency department (ED) for drowsiness, gen-
eral deterioration, and hypotension, with a systolic blood 
pressure (sBP) of around 75–80 mmHg (normally ranging 
around 115–120  mmHg) at her residence. The patient’s 
medical history included dyslipidemia, schizophrenia 
which was refractory and stabilized with high dose clo-
zapine, anorexia and bulimia with associated laxative 
abuse, vitamin B12 deficiency, overactive bladder, and an 
intramedullary rod in the left shin bone associated with 
chronic pain since 2009. According to the nursing home, 
she had not abused any laxatives in the last 2  years or 
used any recreational drugs, alcohol, or tobacco. She had 
no known allergies and her caffeine consumption was 
limited to one to five times per month. Medications were 
dispensed in a pillbox at the nursing home and taken 
under supervision: clozapine 700  mg daily, citalopram 
40 mg daily, flurazepam 30 mg daily at bedtime, procycli-
dine 5 mg twice daily, oxybutynin 5 mg daily at bedtime, 
bisoprolol 2.5  mg daily, pantoprazole 40  mg daily, ator-
vastatin 10 mg daily, celecoxib 200 mg daily, vitamin B12 
1200  μg daily, calcium/vitamin  D 500  mg–400  IU twice 
daily, and acetaminophen as needed. The clozapine dose 
was stable for over 3  years, and there were no recent 
changes in her medications. The patient was admitted to 
the internal medicine ward.

One to two weeks prior to the ED visit, she suffered 
from abdominal pain with diarrhea, vomiting, loss of 
appetite with decreased intake, and she gradually devel-
oped sedation and confusion. No fever was reported, but 
temperature was not measured at the nursing home. The 
review of systems was otherwise unremarkable.

On arrival, the patient was lethargic with fluctuat-
ing confusion, sedation, loss of appetite, and abdomi-
nal pain. The diarrhea had resolved several days prior 

to admission. Acute constipation was suspected. The 
initial evaluation in the ED revealed an initial Glasgow 
score of 14, blood pressure of 90/59  mmHg, heart rate 
of 89 beats per minute (bpm), respiratory rate of 16 
breaths per minute, and rectal temperature of 37.5  °C. 
Shortly after, a fever was recorded (38.4 °C orally). Physi-
cal examination was unremarkable and did not offer 
any substantial information. Laboratory tests revealed 
hypokalemia (3.2  mmol/L), elevated C-reactive pro-
tein (CRP) (320  mg/L), acute kidney injury (creatinine 
115  µmol/L, baseline 85  µmol/L), anemia (hemoglobin 
112  g/L), lymphopenia (0.5 ×  109  cells/L), and neutro-
penia (1.5 × 109 cells/L) with a normal leukocyte count 
(4.6  ×  109  cells/L). Peripheral blood smear showed 
Döhle bodies and toxic granulations. Six days earlier, 
the neutrophil count was 3.7 ×  109  cells/L and hemo-
globin concentration was 122  g/L. A chest radiograph 
was completed and appeared normal. A cerebral com-
puted tomography (CT) scan without contrast was nor-
mal without any signs of acute intracranial process. The 
acute abdominal series (Fig. 1) showed light dilated loops 
with small air-fluid levels and diffuse stercoral retention 
with numerous feces formed at the rectal level without 
actual fecal impaction. She was successfully treated with 
an enema, and oxybutynin was discontinued. Develop-
ing intestinal paralytic ileus was suspected. Her blood 
pressure and renal function returned to normal follow-
ing rehydration by intravenous (IV) fluids. Hypokalemia 
was corrected with potassium supplements. From this 
point forward, the patient’s blood pressure and heart 
rate remained stable during the hospital stay, at around 
110–120/55–65  mmHg and 100–115  bpm, respectively. 
The first diagnostic hypothesis was sepsis from a gastro-
intestinal origin.

The next day (day 2) another febrile episode of 39.1 °C 
was recorded. The precise source of the infection was still 
unknown, but infectious colitis with possible bacterial 
translocation was suspected. The patient was still drowsy, 
had nausea, and her abdominal pain was still present. 
Toxicology screen was unremarkable. Concomitant drug 
intoxication by clozapine, citalopram, or flurazepam was 
considered. Blood samples were drawn to measure serum 
levels of clozapine/norclozapine, and CRP. The CRP level 
was 148  mg/L. Subsequently, piperacillin-tazobactam 
3.375 g IV every 6 hours was empirically started. Clozap-
ine, citalopram, and procyclidine doses were empirically 
decreased (400  mg daily, 20  mg daily, and 2.5  mg twice 
daily, respectively) and flurazepam was discontinued. An 
abdominal and pelvic CT scan revealed a thickened sig-
moid colon without distension or signs of inflammation 
and presence of some of the small bowel loops being dis-
tended and interpreted by the radiologist as early signs of 
occlusion. A colonoscopy was performed 3 days later and 
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was normal. Completed blood and stool cultures were 
negative.

On day  5, the results for clozapine and norclozapine 
serum concentrations (drawn on day  2) were available: 
1315 ng/mL and 653 ng/mL, respectively. The high clo-
zapine serum concentration, taken in the context of gen-
eral deterioration, altered mental status, neutropenia, 
and ileus, confirmed the hypothesis of clozapine intoxica-
tion. The general condition of the patient had improved, 
including gastrointestinal transit, in the days following 
the reduction of clozapine, citalopram, and procyclidine 
doses, discontinuation of flurazepam, and antibiotic ini-
tiation. A total antibiotic course of 7 days was completed. 
Clozapine dose was raised to 500 mg daily as the patient’s 
condition improved. In order to maintain clozapine ther-
apy despite the neutropenia and to avoid issues with the 
clozapine regulatory program, the patient received one 
subcutaneous dose of filgrastim 300  μg while the neu-
trophil and leukocyte counts were 1.6 × 109 cells/L and 
2.5 × 109 cells/L, respectively.

On day 6, the CRP decreased (18 mg/L) and the neu-
trophil count increased to 21.5 × 109 cells/L. On day 7, 
clozapine dose was increased to 550  mg daily, citalo-
pram dose was increased to 30  mg daily, and procycli-
dine was discontinued. At this point, the clozapine and 
norclozapine serum concentrations had decreased to 
894 ng/mL and 443 ng/mL, respectively. At hospital dis-
charge, on day 9, the clozapine and norclozapine serum 
concentrations were 859 ng/mL and 582 ng/mL respec-
tively, while the neutrophil count was back to normal 

(5.2 × 109 cells/L). The patient was discharged with a clo-
zapine dose of 600 mg daily.

Clozapine and norclozapine serum concentrations 
obtained 4  days after hospital discharge were 831  ng/
mL and 582  ng/mL, respectively, and the neutrophil 
count was 3.6 × 109 cells/L. Two years later, the patient 
remained clinically stable on clozapine 600 mg daily with 
a clozapine and norclozapine serum concentrations of 
828 ng/mL and 685 ng/mL, respectively.

Discussion and conclusions
This case highlights the importance of understanding 
clozapine metabolism. Clozapine is mainly metabolized 
by CYP1A2 (70%), and to a lesser extent by CYP2D6, 
3A4, 2C9, and 2C19 [3, 4]. Modifying CYP1A2 activity 
has an important impact, as seen with tobacco smoking 
which induces metabolism resulting in reduced clozapine 
serum concentrations, and caffeine consumption which 
inhibits metabolism, resulting in increased clozapine 
serum concentrations [3]. Rises in concentrations can be 
the result of drug–drug interactions with strong CYP1A2 
inhibitors, such as ciprofloxacin [3]. In the present case, 
the patient was a non-smoker, rarely consumed caffeine, 
and no drug interaction was identified. A clozapine over-
dose was unlikely as medication was dispensed in a pill-
box and taken under supervision.

In our case, an acute infectious/inflammatory process 
was believed to have sparked clozapine intoxication, 
with dehydration and added constipation exacerbating 
clozapine toxicity by increasing its absorption (Fig.  2). 

Fig. 1 Acute abdominal series showing stools at the rectal level without any fecaloma but stercoral retention. Slight dilation of bowel loops with 
slight air-fluid levels
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Prior to hospitalization, the patient’s condition was sta-
ble with her pharmacotherapy and was well tolerated for 
years. She had regular complete blood count monitor-
ing as part of the clozapine regulatory program, showing 
no signs of toxicity. She developed acute gastroenteritis/
colitis, which was determined as the initiating factor to 
acute clozapine intoxication. She progressively developed 
adverse effects associated with clozapine: sedation, con-
fusion, neutropenia, and ileus. Confusion and sedation 
lead to reduced fluid intake contributing to dehydra-
tion and general deterioration. Furthermore, extensive 
workup was conducted to rule out other causes of mental 
status change but was unremarkable. The psychiatrist’s 
evaluation did not show deterioration of her schizophre-
nia, nor did it highlight delirium.

Serum concentration of clozapine, taken shortly 
after her admission, confirmed intoxication with levels 
exceeding 1000  ng/mL. A serum concentration range 
of 350–400  ng/mL is a reasonable target for patients 
with schizophrenia, but great variation in symptomatic 
response and side effects is observed [3, 5]. Furthermore, 
some authors showed that in the absence of clinical 
improvement at these serum concentrations, clozapine 
should be further increased until intolerable side effects 
occur or a maximum dose of 900 mg/daily is reached [3]. 
A definite clozapine serum concentration associated with 
toxicity remains unclear. However, it is suggested that 

adverse effects are more likely to occur with serum levels 
above 600–1000 ng/mL [3].

The finding of diffuse stercoral retention was explained 
by the concomitant use of anticholinergic drugs in addi-
tion to clozapine intoxication. The temporal relation-
ship, in addition to a normal colonoscopy, led us to favor 
the latter into explaining acute constipation with radio-
graphic signs of ileus. Constipation and decreased gas-
trointestinal motility has been correlated with increased 
clozapine serum levels as it may reflect its antimuscarinic 
activity [6, 7]. Constipation likely contributed to exacer-
bation of intoxication by increasing drug absorption and 
decreasing fecal drug elimination.

In our case, there was very little clinical, radiological, 
or laboratory evidence of an infectious/inflammatory 
process, other than fever and elevated CRP levels. This 
can be explained by clozapine toxicity as it may pre-
vent increase of white blood counts (notably neutrophil 
count) and development of fever [7]. Therefore, clinical 
hallmarks of infection may be subtle or even absent, with 
elevated CRP being the only clue [7]. As such, CRP levels 
should be measured in the context of clozapine intoxi-
cation. Furthermore, an elevated CRP in patients taking 
clozapine should prompt a thorough evaluation in finding 
the cause and aggressively seeking signs and symptoms of 
clozapine intoxication. The patient’s condition improved, 
and CRP level decreased with antibiotic therapy.

Resolution of overall toxicity occurred in a temporal 
relationship after decreasing clozapine dose, which cor-
related with decreased serum concentrations of clozapine 
and norclozapine. The application of the Naranjo Adverse 
Drug Reaction Probability Scale resulted in a score of 7, 
indicating that clozapine intoxication was probable (one 
point for previous conclusive reports of clozapine toxic-
ity, two points because the adverse event appeared after 
the suspected drug was administered, two points because 
there were no known alternative causes, one point 
because the drug was detected in the serum in concentra-
tions known to be toxic, and one point because the reac-
tion became less severe after the dose was decreased).

The mechanism behind increased clozapine serum 
concentrations induced by an infectious/inflamma-
tory process is not clearly understood. Inflammation 
affects metabolic pathways by altering the expres-
sion of CYP via inflammation-induced downregula-
tion of CYP activity [8]. Infection or inflammation 
can decrease metabolic clearance of CYP substrates 
by 20–70% [9], notably reducing CYP1A2 expression 
by up to 90% [4]. The proposed mechanism is a direct 
loss of CYP450 gene transcription via cytokine-induced 
transcriptional depression resulting in downregula-
tion of CYP activities and enzyme synthesis [10, 11]. 
The cytokines implicated in decreased expression of 
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clozapine/norclozapine

Increased adverse effects 
including reduced 

gastrointes�nal mo�lity 
and cons�pa�on

Increased absorp�on of 
clozapine caused by 

decreased gastrointes�nal 
mo�lity and cons�pa�on as 

well as decreased fecal 
clearance of clozapine

Ini�al increase of serum 
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downregula�on of CYP ac�vity

Fig. 2 Schematic proposed explanation for clozapine intoxication
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CYP1A2 are interleukin-6, tumor necrosis factor-α, and 
interleukin-1β [9–11]. Modification at the post-transla-
tional level is also implicated, with an increase in CYP 
degradation or a change in their enzymatic activity fol-
lowing cytokine release [8, 10].

A study investigated the correlation between patho-
logical CRP levels and serum concentrations of clo-
zapine, quetiapine, and risperidone [12]. Elevated CRP 
levels were associated with significantly elevated serum 
concentrations for clozapine (P  <  0.01) and risperidone 
(P  <  0.01), quetiapine having only a trend in increased 
serum concentrations (P =  0.05) [12]. The authors con-
cluded that in patients with signs of infection/inflam-
mation with increased CRP levels, therapeutic drug 
monitoring is recommended in order to minimize the 
risk of intoxication [12].

Clozapine toxicity secondary to inflammation/infec-
tion is variable from one patient to another. This can be 
attributed to alpha-1-glycoprotein (AGP), an acute phase 
protein to which 95% of clozapine is bound [4]. Dur-
ing infection/inflammation, AGP increases several-fold, 
thereby increasing the concentration of clozapine along 
with AGP leading to elevation of total drug level [4, 13]. 
However, the free drug level is not necessarily increased, 
explaining the absence of clinical toxicity in some 
patients [4, 13]. AGP increase might not be sufficient in 
all cases to prevent clozapine intoxication.

In the setting of an acute infectious/inflammatory pro-
cess, the optimal clozapine dose reduction is unknown. 
It has been suggested that at least a 50% dose reduction 
may be required to avoid toxicity [14]. Clozapine serum 
concentration monitoring is used to confirm clinical 
intoxication by comparing it to a prior tolerated baseline 
serum level. However, in the scenario of evident signs 
and symptoms of clozapine toxicity, doses should be 
reduced empirically to ensure patient safety, even if clo-
zapine serum levels are not available. As stated earlier, 
not all elevated serum levels will occur with clinical signs 
of toxicity. In these cases, maintaining the patient’s cur-
rent dose with close monitoring for adverse effects and 
repeating clozapine serum levels after the acute infec-
tious/inflammatory process resolves may be appropriate.

This case report highlights the possibility of severe tox-
icity associated with an acute infectious and/or inflam-
matory process in patients on clozapine therapy. This 
process is insidious, and it is therefore imperative that 
these patients be closely monitored for clozapine toxic-
ity. It is essential that ileus and constipation be identified 
and treated quickly as they can be secondary to the ini-
tial intoxication process and contribute in perpetuating a 
vicious circle of intoxication by increasing drug absorp-
tion and decreasing fecal elimination of clozapine. CRP 
and clozapine serum levels are useful guiding tools for 

identifying and monitoring this phenomenon. Further 
research is warranted.

Acknowledgements
Not applicable.

Authors’ contributions
EB and MD conceptualized the work, organized the order of events in the 
patient’s hospitalization and interpreted the results. LW helped with the writ-
ing of the article. EB, LW and MD performed the review of the literature. All 
authors agree to be accountable for all aspects of the work. All authors read 
and approved the final manuscript.

Funding
No funding was secured for this case report.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and any accompanying images. A copy of the written consent 
form is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors have no competing interests to disclose.

Author details
1 Faculty of Medicine, University of Montreal, Roger-Gaudry Building, 2900 
Edouard Montpetit Blvd, Montreal, QC H3T 1J4, Canada. 2 Department of Phar-
macy, Hôpital du Sacré-Cœur de Montréal, 5400, Boulevard Gouin Ouest, 
Montreal, QC H4J1C5, Canada. 3 Department of Pharmacy, Jewish General 
Hospital, 3755 Chemin de la Côte-Sainte-Catherine, Montreal, QC H3T 1E2, 
Canada. 4 Faculty of Pharmacy, University of Montreal, Roger-Gaudry Building, 
2900 Edouard Montpetit Blvd, Montreal, QC H3T 1J4, Canada. 

Received: 24 April 2020   Accepted: 29 December 2020

References
 1. Subramanian S, Vollm BA, Huband N. Clozapine dose for schizophrenia. 

Cochrane Database Syst Rev. 2017;6:CD009555.
 2. Bell R, McLaren A, Galanos J, Copolov D. The clinical use of plasma clozap-

ine levels. Aust N Z J Psychiatry. 1998;32(4):567–74.
 3. Stark A, Scott J. A review of the use of clozapine levels to guide treatment 

and determine cause of death. Aust N Z J Psychiatry. 2012;46(9):816–25.
 4. Clark SR, Warren NS, Kim G, et al. Elevated clozapine levels associated with 

infection: a systematic review. Schizophr Res. 2018;192:50–6.
 5. Kar N, Barreto S, Chandavarkar R. Clozapine monitoring in clinical 

practice: beyond the mandatory requirement. Clin Psychopharmacol 
Neurosci. 2016;14(4):323–9.

 6. Shirazi A, Stubbs B, Gomez L, et al. Prevalence and predictors of clozap-
ine-associated constipation: a systematic review and meta-analysis. Int J 
Mol Sci. 2016;17(6):863.

 7. Palmer SE, McLean RM, Ellis PM, Harrison-Woolrych M. Life-threatening 
clozapine-induced gastrointestinal hypomotility: an analysis of 102 cases. 
J Clin Psychiatry. 2008;69(5):759–68.

 8. Morgan ET, Goralski KB, Piquette-Miller M, et al. Regulation of drug-
metabolizing enzymes and transporters in infection, inflammation, and 
cancer. Drug Metab Dispos. 2008;36(2):205–16.

 9. Dickmann LJ, Patel SK, Wienkers LC, Slatter JG. Effects of interleukin 
1beta (IL-1beta) and IL-1beta/interleukin 6 (IL-6) combinations on drug 
metabolizing enzymes in human hepatocyte culture. Curr Drug Metab. 
2012;13(7):930–7.



Page 6 of 6Bebawi et al. J Med Case Reports           (2021) 15:47 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 10. Aitken AE, Richardson TA, Morgan ET. Regulation of drug-metabolizing 
enzymes and transporters in inflammation. Annu Rev Pharmacol Toxicol. 
2006;46:123–49.

 11. Renton KW. Cytochome P450 regulation and drug biotransformation 
during inflammation and infection. Curr Drug Metab. 2004;5:235–43.

 12. Hefner G, Shams ME, Unterecker S, Falter T, Hiemke C. Inflammation and 
psychotropic drugs: the relationship between C-reactive protein and 
antipsychotic drug levels. Psychopharmacology. 2016;233(9):1695–705.

 13. Espnes KA, Heimdal KO, Spigset O. A puzzling case of increased serum 
clozapine levels in a patient with inflammation and infection. Ther Drug 
Monit. 2012;34(5):489–92.

 14. De Leon J. Respiratory infections rather than antibiotics may increase 
clozapine levels: a critical review of the literature. J Clin Psychiatry. 
2004;65(8):1144–5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Clozapine intoxication with severe adverse effects induced by an inflammatory and infectious process: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


