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Cases That Test Your Skills

How would you 
handle this case?
Answer the challenge 
questions throughout 
this article

A young man with psychosis 
whose heart is racing
Kim Brownell, MD, Dana Sinopoli, PsyD, Karlyn Huddy, MD, and Amy Taylor, MD 

CASE  Agitated and violent
Mr. C, age 19, presents with anxiety, agitation, 
isolation, social withdrawal, and paranoia. He is 
admitted to the inpatient unit after attempting 
to punch his father and place him in a headlock. 
Mr. C has no history of mental illness, no signifi-
cant medical history, and no significant family 
history of mental illness.

The treatment team determines that this is 
Mr. C’s first psychotic break. He is given a diag-
nosis of psychosis, not otherwise specified and 
started on risperidone, titrated to 2 mg/d, later 
discontinued secondary to tachycardia. He is 
then started on haloperidol, 5 mg/d titrated to 
10 mg/d, and psychotic symptoms abate. Mr. C 
is discharged with a plan to receive follow-up 
care at an outpatient mental health center.

One year later, Mr. C is readmitted with a 
similar presentation: paranoia, agitation, anxi-
ety, and isolation. After discharge, he starts an 
intensive outpatient program (IOP) for long-
term treatment of adults who have a diagnosis 
of a schizophrenia spectrum disorder. 

Several medication trials ensue, includ-
ing risperidone, escitalopram, citalopram, 
fluphenazine, lorazepam, quetiapine, and 
haloperidol. Despite these trials over the 
course of 2 years, Mr. C continues to display 
paranoia and agitation, and is unable to 
resume academic and community activities. 
Within the IOP, Mr. C is placed in a vocational 
training program and struggles to remain 

stable enough to continue his job at a small 
greenhouse. 

Concurrently, Mr. C is noted to be abusing 
alcohol. After the IOP treatment team expresses 
concern about his abuse, he reduces alcohol 
intake and he and his parents are educated on 
the impact of alcohol use on schizophrenia. 

Which treatment option would you choose 
next?

a) initiate a trial of clozapine
b) try a long-acting injectable antipsychotic
c) recommend inpatient treatment

The authors’ observations

Clozapine is an atypical antipsychotic that 
is FDA-approved for treatment-resistant 
schizophrenia; it also helps reduce recur-
rent suicidal behavior in patients with 
schizophrenia or schizoaffective disorder. 

Mr. C, age 19, is paranoid, anxious, and agitated. After several 
medication trials, clozapine relieves his psychotic symptoms, but 
his heart rate is persistently elevated. How would you treat him?
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Clozapine works by blocking D2 recep-
tors, thereby reducing positive symptoms. 
It also blocks serotonin 2A receptors, which 
enhances dopamine release in certain brain 
regions, thereby reducing motor side effects. 
Interactions at 5-HT2C and 5-HT1A recep-
tors may address cognitive and affective 
symptoms. Clozapine can help relieve nega-
tive symptoms and can decrease aggression. 
Because it has a low risk of tardive dyskine-
sia, clozapine is useful when treating patients 
with treatment-resistant schizophrenia.1-3

TREATMENT  Quick heart rate 
Mr. C’s IOP treatment team considers a clo-
zapine trial because previous medication tri-
als failed. All paperwork for the registry and 
screening labs are completed and Mr. C is 
started on clozapine.

Mr. C’s clozapine dosages are:
• Days 1 to 9: 25 mg/d
• Days 10 to 16: 50 mg/d 
• Days 17 to 23: 75 mg/d 
• Days 24 to 32: 100 mg/d

• Days 33 to 37: 125 mg/d 
• Day 38: 150 mg/d.
On Day 45 of the clozapine trial, Mr. C 

is increasingly paranoid toward his father 
and thinks that his father is controlling his 
thoughts. Mr. C tells the attending psychiatrist 
that he ingested a handful of clonazepam and 
considered putting a bag over his head with 
the intent to commit suicide. Mr. C is admitted 
to the inpatient unit.

Admission vitals recorded a heart rate of 
72 beats per minute but, later that day, the 
rate was recorded in the vital sign book as 
137 beats per minute. The treatment team 
considers dehydration, anxiety, and staff error; 
Mr. C is observed carefully. Over the next  
2 days, heart rate remains between 102 and 
119 beats per minute.

Because of persistent tachycardia, the team 
orders lab studies, a medical consult, and an 
electrocardiogram (ECG). Thyroid panel, elec-
trolytes, and clozapine level are within normal 
limits; ECG is unremarkable. 

Although tachycardia is a known side 
effect of clozapine,3,4 we order an echocar-
diogram because of Mr. C’s young age and 
non-diagnostic laboratory workup. The echo 
study demonstrates reduced left-ventricular 
ejection fraction (LVEF) of 45%. Tests for HIV 
infection and Lyme disease are negative. The 
cardiology team diagnoses cardiomyopathy 
of unknown origin.

Although Mr. C has a history of alcohol 
abuse, the cardiology team believes that alco-
hol consumption does not adequately explain 
the cardiomyopathy, given his young age and 
the limited number of lifetime drinking-years 
(approximately 4 or 5); the team determines 
that clozapine is causing secondary cardiomy-
opathy and tachycardia, leading to reduced 
LVEF. Clozapine is stopped because the rec-
ommended treatment for toxic secondary 
cardiomyopathy is to remove the offending 
agent. At this point, the clozapine dosage is 
250 mg/d. 

At the medical team’s recommendation, 
Mr. C is started on metoprolol, a beta blocker, 
at 25 mg/d. 

Clinical Point

Clozapine can reduce 
recurrent suicidal 
behavior in patients 
with schizophrenia 
or schizoaffective 
disorder

Discuss this article at  
www.facebook.com/ 
CurrentPsychiatry

Table 1

Classification of cardiomyopathy
Primary

Genetic

Acquired 
• Inflammatory myocarditis
• Stress-induced (Takotsubo)
• Peripartum
• Tachycardia-induced

Mixed

Secondary

Toxicity
• Medications, such as clozapine
• Toxins, such as alcohol
• Cancer therapy

Infiltrative

Storage disease

Endomyocardial

Inflammatory

Autoimmune

Endocrine

Neurologic
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The etiology of secondary cardiomyopathy 
includes all of the following except:

a) tachycardia-induced
b) autoimmune
c) radiation-induced
d) infiltrative
e) endomyocardial

The authors’ observations

Cardiomyopathies are diseases of the heart 
muscle causing mechanical and electrical 
dysfunction. This group of diseases has a 
range of symptoms, causes, and treatments. 
Disease manifests typically as arrhythmia, 
systolic dysfunction, or diastolic dysfunc-
tion. Classification systems are based on 
origin, anatomy, physiology, primary treat-
ments, method of diagnosis, biopsy, histopa-
thology, and symptomatic state.

The American Heart Association Scientific 
Statement5 distinguishes cardiomyopathies 
by degree of organ involvement. Diseases 
confined to the heart are defined as primary 
cardiomyopathy, which may have a genetic, 
acquired, or mixed cause. Acquired causes 
include inflammatory (myocarditis), stress 
(Takotsubo), peripartum, and tachycardia. 
Cardiomyopathies that are part of general-
ized systemic disorders are defined as sec-
ondary cardiomyopathy (Table 1).

Secondary cardiomyopathies have many 
causes. These include toxicity (medica-
tions or alcohol), cancer therapy, infiltra-
tive, storage disease, and endomyocardial, 
inflammatory, autoimmune, endocrine, and 
neurologic diseases.5 

Evaluation of suspected cardiomyopathy 
begins with a history and physical focused 
on identifying causative factors. Selective 

Clinical Point

Evaluation 
of suspected 
cardiomyopathy 
begins with a history 
and physical focusing 
on causative factors
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testing, based on pretest probabilities, might 
include lab testing, ECG, and echocardiogra-
phy, and can narrow the differential diagno-
sis. When toxin-induced cardiomyopathy is 
suspected, withdrawing the toxin and moni-
toring for improvement is recommended. 
The treatment and prognosis for cardiomy-
opathies vary, based on the cause.6 

Review of the literature
After 23 cases of fatal and non-fatal myo-
carditis were found in a study of 8,000 
patients starting clozapine,7 manufacturers 
in Australia introduced clinical guidelines. 
Before initiating clozapine, they recom-
mended, clinicians should:

• screen for cardiac symptoms
•  screen for a family history of heart 

disease
• obtain baseline ECG
•  obtain baseline markers of myocardial 

damage (troponin assay and serum 
creatinine)

• obtain baseline echocardiogram
•  repeat cardiac monitoring after the first 

and second week and then repeat in 
6 months

•  maintain a high degree of vigilance for 
signs and symptoms of cardiac toxicity 
throughout clozapine treatment.8,9

After studying 38 cases of clozap-
ine-induced myocarditis—3 fatal— 
Ronaldson et al10 listed primary diag-
nostic features as:

•  tachycardia (heart rate >100 beats per 
minute)

• heart rate >120 beats per minute
• temperature >37°C
• chest pain
• troponin I/T level >2 ng/mL
• C-reactive protein (CRP) > 100 mg/L
•  erythrocyte sedimentation rate  

>50 mm/h.
Among non-fatal cases, symptoms abated 

after clozapine was discontinued. In 36 of the 
38 cases, symptoms emerged 14 to 22 days 
after clozapine was started. For tachycardia 
to be considered a diagnostic feature, it must 
persist for at least 24 hours; if the heart rate is 
≥120 beats per minute, however, persistence 
is not a criterion. It was thought that elevated 
CRP might herald disease onset; the authors 
suggest that CRP >50 mg/L should warrant 
increased monitoring with daily ECG and 
troponin levels.

Authors’ recommendations include:
•  measuring troponin and CRP and order 

an ECG at baseline and at 7, 14, 21, and 
28 days

•  examining patient for signs and symp-
toms of illness at these same intervals

Table 2

Black-box warnings for clozapine
Adverse outcome Comments

Agranulocytosis To detect, follow a strict lab protocol:

1. CBC before clozapine initiation, then

2. CBC weekly for 6 months, then

3. CBC every 2 weeks for 6 months, then

4. CBC every 4 weeks 

Increased mortality In geriatric patients with dementia-related psychosis

Myocarditis Increased risk of fatal myocarditis, especially during the first month

Orthostatic hypotension With or without syncope

Seizures Greater likelihood at higher dosages

CBC: complete blood count

Source: Reference 1

Clinical Point

When toxin-induced 
cardiomyopathy 
is suspected, 
withdraw the toxin 
and monitor for 
improvement
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The alliance between 
patient and clinician 
is an important 
factor for positive 
prognosis in mental 
health treatment

•  considering chest pain or fever as an 
indicator of cardiomyopathy

•  asking patients to report any illness 
during this 4-week period

•  if ECG is abnormal or troponin ele-
vated, decreasing clozapine pending 
further investigation.10

When medications fail
We had to discontinue Mr. C’s clozapine, 
which meant that the therapeutic relation-
ship established between him and the psy-
chology fellow became an important and, 
at times, the only bond between him and 
the medical team while olanzapine was 
initiated. The alliance between patient and 
clinician is an important factor for positive 
prognosis in mental health treatment.11-13 
Priebe and McCabe14 asked if the therapeu-
tic relationship in psychiatry is “the basis 
of therapy or therapy itself?” In a review of 
studies that used an operationalized mea-
surement of the therapeutic relationship in 
treating severe mental illness, the authors 
concluded that the therapeutic relation-
ship is a reliable predictor of outcome.15 

In Mr. C’s case, the psychology fellow, who 
also works with the Partial Hospitalization 
Program/Intensive Outpatient Program 
(PHP/IOP), joined the treatment team 
on the inpatient unit a few days into  
hospitalization. Eleven meetings, includ-
ing a discharge session, were held 
between the psychology fellow and the 
patient during the inpatient hospitaliza-
tion. Mr. C also participated in a daily 
group session, facilitated by the psychol-
ogy fellow. 

Maintaining recognition of the bound-
ary disturbance that characterizes schizo-
phrenic psychoses was important for Mr. C. 
As Auerhahn and Moskowitz16 wrote, the 
inpatient therapist can be transformed by 
the schizophrenia patient into the all-
knowing, all-powerful early mother, which 
could contribute to substantial improvement 
in the patient’s functioning and report of 

symptoms, only to have the patient’s symp-
toms return after discharge.

In an effort to evaluate the duration, fre-
quency, and intensity of Mr. C’s symptom 
experience, a goal of Mr. C’s hospitalization 
was to attach words to his internal states, 
including mood and intensity of paranoid 
ideation. We showed Mr. C directly and indi-
rectly that reporting intensification of symp-
toms and decreased functioning would not 
result in abandonment or punishment, and 
worked to demonstrate through our actions 
that the treatment team differs from Mr. C’s 
view of the world as dangerous and others 
as hostile and omnipotent.

TREATMENT  Developing language 
Initially, Mr. C gives a number (from 1 to 10) to 
describe his mood, 10 being the happiest he 
has ever felt and 1 being the most depressed. 
The treatment team discusses how important it 
is that Mr. C know his feelings and be able to 
convey to others how he feels. 

Over time, Mr. C is encouraged to attach a 
feeling word to the number, and by discharge, 
he stops using numbers and responds to inqui-
ries about his feelings with a mood word. This 
practice has been reinforced with the patient 
in the IOP program, allowing him to continue 

Table 3

Common side effects of clozapine
Cardiac

• Cardiomyopathy
• Myocarditis
• Pericarditis

Constipation

Diabetes

Dizziness

Hypersalivation

Impaired hepatic function

Tachycardia

Thromboembolism

Weight gain

Source: References 1-3
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practicing linking his internal state with feeling 
words. 

During hospitalization, Mr. C becomes more 
vocal about his level of paranoia and is now 
more likely to seek support when he first expe-
riences a paranoid thought, rather than waiting 
until after he is paranoid and agitated. Mr. C is 
encouraged to monitor his thoughts and feel-
ings, and to practice coping strategies he has 
identified as helpful, including deep breathing, 
meditation, listening to music, and reminding 
himself that he is safe. 

The treatment team responds to Mr. C’s 
reports of paranoid ideation (eg, “Some of the 
other patients were talking about me today”) by 
processing the affect, and hypothesizing other 
explanations for these events to slow down 
“jumping to conclusions,” which is a common 
part of the paranoid experience.17 Additionally, 
all meetings with the cardiology team are 
processed and Mr. C receives psychoeduca-
tion about his heart function. Joint sessions 
with the psychiatry resident and psychology 
fellow allow Mr. C to ask medical questions 

and immediately process his reactions, which 
likely ameliorated his anxiety and allowed him 
to continue connecting with, identifying, and 
verbalizing his internal experiences. Given his 
history of paranoia, sessions also showed that 
Mr. C is an active participant in his treatment, 
with the hope of lessening his belief that bad 
things happen to him and that they are out of 
his control. 

We maintain frequent contact with Mr. C’s 
parents to update them on their son’s function-
ing and to discuss treatment interventions that 
were helpful and the family could implement 
when Mr. C returns home. Discharge medica-
tions are discussed.

After 24 days in the inpatient unit, Mr. C is 
discharged to the IOP program. The psychology 
fellow walks Mr. C to the IOP program, where 
he transitioned immediately from inpatient 
to the IOP daily schedule of groups and an 
appointment with the program psychiatrist. 
The psychology fellow also arranged for and 
participated in the family meeting with Mr. C’s 
parents, sister, and treatment providers in the 
IOP program after his first day back at the IOP. 

Throughout his hospitalization, Mr. C had 
no symptoms of cardiomyopathy, without 
exercise intolerance, shortness of breath, 
fatigue, or fever. He is discharged with follow-
up care at his outpatient program at the PHP 
level of care and a follow-up echocardiogram 
and cardiology appointment are scheduled for 
6 weeks later.

The authors’ observations

Throughout Mr. C’s hospitalization, the 
intersections among psychiatry, psychol-

Bottom Line
Clozapine often is used as a last resort for patients with treatment-resistant 
schizophrenia, but its side-effect profile requires careful management 
and monitoring. If a patient taking clozapine shows tachycardia, consider 
cardiomyopathy. Evaluation might include lab testing, electrocardiography, and 
echocardiography. Symptoms often resolve when clozapine is discontinued.

Related Resources
•  Citrome L. Clozapine for schizophrenia: life-threatening or life-

saving treatment? Current Psychiatry. 2009;8(12):56-63.

•  Layland JJ, Liew D, Prior DL. Clozapine-induced cardiotoxicity: a 
clinical update. Med J Aust. 2009;190(4):190-192.

Drug Brand Names

Benztropine • Cogentin Fluphenazine • Prolixin
Chlorpromazine • Thorazine Haloperidol • Haldol
Citalopram • Celexa Lorazepam • Ativan
Clonazepam • Klonopin Metoprolol • Lopressor
Clozapine • Clozaril Olanzapine • Zyprexa
Duloxetine • Cymbalta Quetiapine • Seroquel
Escitalopram • Lexapro Risperidone • Risperdal

Clinical Point

Maintaining 
recognition of 
the boundary 
disturbances in 
schizophrenic 
psychoses was 
important for Mr. C
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When clozapine 
is chosen, it is 
important to be 
aware of its side-
effect profile and 
need for monitoring

ogy, cardiology, and internal medicine 
were apparent and necessary for treat-
ment. No one specialty was able to com-
pletely direct this patient’s care without 
the expertise of, and input from, others. 
When it looked like all medications had 
failed, the relationship between the patient 
and the psychology fellow and the appli-
cation of previously learned coping strate-
gies prevented acute decompensation. 

Clozapine is FDA-approved for  
treatment-resistant schizophrenia and often 
is a last resort to help patients remain sta-
ble. When clozapine is chosen, it is impor-
tant to be aware of its side-effect profile  
(Table 2,1 page 50, and Table 3,1-3 page 51) and 
the need for monitoring. The importance of 
relying on colleagues from other specialties 
to assist in the effective monitoring process 
cannot be overstated. This multidisciplinary 
team ensured that Mr. C did not experience 
acute decompensation during this process. 
Cardiac function improved, with an LVEF of 
50% after clozapine was discontinued. Mr. C 
has not needed hospitalization again. 

OUTCOME  Stability achieved
Mr. C is successfully discharged from the inpa-
tient service after 24 days in the hospital on 
the following regimen: olanzapine, 20 mg/d; 
duloxetine 60 mg/d; benztropine, 0.5 mg/d; 
haloperidol, 20 mg/d; metoprolol, 25 mg/d; 
clonazepam, 0.25 mg/d; quetiapine, 50 mg/d; 
and chlorpromazine, 50 mg as needed for agi-
tation and paranoia. He is given a diagnosis of 
toxic secondary cardiomyopathy due to clozap-
ine, and remains asymptomatic from a cardiac 
perspective after discontinuing clozapine.

Follow-up appointment with cardiology 
and repeat echocardiography were scheduled 
for 6 weeks after discharge. The follow-up 
echocardiogram showed improvement (LVEF, 
50%). Mr. C continues to do well and remains a 
client at the IOP program. 
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