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C lozapine is the gold standard for treatment-resistant 
schizophrenia. Clozapine is thought to trigger an 

inflammatory response mediated through proinflammatory 
cytokines interleukins 1–6 and tumor necrosis factor α, often 
leading to fever and elevated C-reactive protein (CRP). This 
effect is most pronounced in the first month after clozapine 
initiation.1

This clozapine-induced inflammatory response is 
potentially related to benign hyperthermia, myocarditis, and 
agranulocytosis. Clozapine is also strongly associated with 
the risk of pneumonia, which is more severe during titration 
with accompanying high mortality.2 The mechanism 
of clozapine increasing the risk of pneumonia is likely 
multifactorial, related to a combination of reducing the 
defensive mechanisms against infection and aspiration.3 Eight 
clozapine-induced pancreatitis cases are documented, with 
only 2 reported cases of successful clozapine rechallenge.4–6 
We present a unique case of concurrent pneumonia and 
pancreatitis following clozapine initiation and recurrence 
of pancreatitis upon rechallenge.

Case Report
Mr A was a 34-year-old White man diagnosed with 

schizophrenia at age 18 years. He had an initial trial 
of clozapine by age 28 years due to treatment-resistant 
schizophrenia. At clozapine commencement, he had no 
other medical comorbidities but was mildly overweight 
and was smoking 40 cigarettes daily. On the third week 
of clozapine titration (dose of 175 mg), he presented with 
fever (38.2°C), a productive cough, rhinorrhea, dyspnea, 
pleurisy, and tachycardia. There was no documentation 
in the clinical case notes of hypersalivation or sedation 
to suggest aspiration pneumonia. Elevated inflammatory 
markers (CRP: 83 mg/L [normal: < 10 mg/L], white cell 
count [WCC]: 15.9x109/L [normal: 4.0–11.0x109/L], and 
neutrophilia: 13.2x109/L [normal: 1.5–8.0x109/L] but normal 
eosinophils [normal: 0.04–0.4x109/L]) and consolidation 

located in the left-upper and right-middle lung lobes 
identified on chest computed tomography (CT) confirmed 
multilobar pneumonia. He was admitted to the medical ward 
and received a course of intravenous cefazolin. His clozapine 
level was 130 mcg/L (nontoxic level), taken when he was 
being assessed for pneumonia. Myocarditis was excluded due 
to normal echocardiogram and serum troponin level results. 
Clozapine was only held for a single dose during this period. 
Mr A insisted on community-based care after he made an 
adequate clinical recovery from pneumonia with antibiotics 
despite his inflammatory markers (CRP: 140 mg/L and 
WCC: 21.2 x109/L) increasing. During outpatient follow-up, 
4 days following discharge, his CRP and WCC increased 
to 160 mg/L and 21.3 x109/L, respectively, leading to 
hospital readmission. He was diagnosed with asymptomatic 
clozapine-induced pancreatitis with an elevated lipase 
of 1,084 U/L (normal: 0–160 U/L) and eosinophilia of 
2.69x109/L (normal: 0.04–0.4 x109/L), concurrent with 
resolving pneumonia. Subsequently, immediate clozapine 
cessation led to normalizing inflammatory markers, 
including eosinophils, and his serum lipase improved to 163 
U/L a week later.

Over the next 5 years, Mr A made an inadequate clinical 
recovery, accruing a significant burden of disability related 
to his schizophrenia and new-onset medical comorbidities 
(type 2 diabetes and hypercholesterolemia treated with 
metformin, sitagliptin, and rosuvastatin) despite trials of 
several antipsychotics. Due to Mr A’s treatment-resistant 
schizophrenia, a clozapine rechallenge was considered.

At admission, before the clozapine rechallenge, he 
was incidentally found to have a mildly elevated WCC of 
16.6x109/L and CRP of 2.3 mg/L with no signs of infection. 
A chest x-ray demonstrated a subtle airspace opacity 
projected over the left sixth anterior rib, representing 
early infective consolidation. Mr A was empirically treated 
with amoxicillin/clavulanic acid for suspected pneumonia 
before clozapine rechallenge. Evidence suggests that rapid 
titration of clozapine increases the risk of clozapine-induced 
pancreatitis.7 Therefore, with a history of clozapine-induced 
pancreatitis and pneumonia, a conservative clozapine 
titration protocol was utilized, increasing clozapine slowly 
by 12.5 mg every 2 days, with frequent monitoring of 
inflammatory markers (Table 1).

On day 7 of the clozapine rechallenge, Mr A’s CRP 
increased to 15.2 mg/L, triggering a full septic screen. 
Urine microscopy revealed elevated white (12x106/L) and 
red cells (18x106/L) (normal: < 10) suggestive of urinary 
tract infection, which was treated with oral trimethoprim. 
However, his urine culture did not grow any organism, 
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Table 1. Timeline of Clozapine Dose Titration, Inflammatory Markers, and Salient Events

Date 11/27 11/30 12/3 12/7 12/10 12/12 12/13 12/14 12/15 12/16 12/23 1/6
Day of 
clozapine 
titration

… … 1 4 7 9 10 11 12 13
(discharge)

Day 7 
after 

discharge

Day 21 
after 

discharge
Clozapine 
dose

0 0 12.5 
mg/d

25 mg/d 25 mg 
twice/d

25 mg 
twice/d

25 mg 
twice/d

25 mg
twice/d

25 mg
twice/d

Stopped

WCC, 
x109/L

16.07 13.46 12.82 9.91 12.18 15.58 16.70 12.97 16.37 14.21 10.21 7.74

CRP, mg/L 2.3 5.9 3.3 7.7 15.2 37.2 72.2 55.7 14.1 1.9
Lipase, 
U/L

93 
(retrospectively 

added on)

880 163 53

Clinical 
notes

Septic screen
Chest radiograph: 
community-acquired 
pneumonia
Completed 5-day course 
of amoxicillin/clavulanic 
acid 

Urine 
microscopy 
suggestive 
of urinary 
tract 
infection

Vague 
abdominal 
discomfort 
reported

Recurrent 
pancreatitis 
confirmed 
on lipase

Abbreviations: CRP = C-reactive protein, WCC = white cell count.

and repeat urinary microscopy did not show white cells. 
Despite the clozapine dose being maintained at 25 mg twice 
daily and no other focus of infection, his serum WCCs and 
CRP continued to increase to 16.7x109/L and 72.2 mg/L, 
respectively, with no elevated troponin or electrocardiogram 
evidence of myocarditis. Clozapine serum levels were 
not ordered, but in retrospect should have been done, as 
infection and pneumonia can be associated with elevated 
clozapine serum levels and clozapine intoxication.8

On day 9 of clozapine rechallenge (25 mg twice daily), he 
reported vague abdominal discomfort accompanied by mild 
post-prandial nausea. On examination, he had mild epigastric 
tenderness, and investigations demonstrated serum lipase of 
800 U/L (normal: 0–160U/L) and eosinophilia of 2.6x109/L 
(normal: 0.4–0.4x109/L), which confirmed a recurrence of 
clozapine-induced pancreatitis. Clozapine was immediately 
stopped, leading to normalization of inflammatory markers 
and his pancreatitis-related symptoms (see Table 1 for 
details).

Discussion
This case of recurrent clozapine-induced pancreatitis 

supports the potentially systemic nature of the 
clozapine-induced inflammatory response. Moreover, 
clozapine-induced pancreatitis recurrence at a lower 
clozapine dose, accompanying eosinophilia, faster symptom 
onset, and increased symptom severity upon clozapine 
rechallenge indicates a possible clozapine-related immune-
sensitization effect. Clozapine-induced pancreatitis 
mediated by this potential immune sensitization mechanism 
can be potentially life threatening, and rechallenge in most 
cases (except in only 2 reported rechallenge cases) has been 
unsuccessful. The specific mechanism of clozapine immune-
mediated changes leading to systemic inflammatory reactions 

such as benign hyperthermia, myocarditis, or pancreatitis 
requires further research. Clinicians need to be particularly 
vigilant for recurrent inflammatory reactions upon clozapine 
rechallenge following initial clozapine-related inflammatory 
response (eg, pancreatitis), which may be more severe 
than occurred during the first episode following clozapine 
initiation, with increased risks likely associated with rapid 
clozapine titration.7
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