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CA 90073 (marder@UCLA.edu).Objective: Agitation is a medical emergency 

with increased risk for poor outcome. Successful 
treatment often requires intramuscular (IM) psy-
chotropics. Safety data from the first 21 months of 
olanzapine IM, approved in the United States for 
the treatment of agitation associated with schizo-
phrenia and bipolar disorder, are presented.

Method: A Lilly-maintained safety database was 
searched for all spontaneous adverse events (AEs) 
reported in temporal association with olanzapine 
IM treatment.

Results: The estimated worldwide patient  
exposure to olanzapine IM from January 1, 2004, 
through September 30, 2005, was 539,000; 160 
cases containing AEs were reported from patients 
with schizophrenia (30%), bipolar disorder (21%), 
unspecified psychosis (10%), dementia (8%), and 
depression (5%). Many reported concomitant 
treatment with benzodiazepines (39%) or other 
antipsychotics (54%). The most frequently reported 
events involved the following organ systems: 
central nervous (21%), cardiac (12%), respiratory 
(6%), vascular (6%), and psychiatric (5%). Eighty-
three cases were considered serious, including 29 
fatalities. In these fatalities, concomitant benzo-
diazepines or other antipsychotics were reported  
in 66% and 76% of cases, respectively. The most 
frequently reported events in the fatal cases in-
volved the following organ systems: cardiovascular 
(41%), respiratory (21%), general (17%), and 
central nervous (10%). The majority of fatal cases 
(76%) included comorbid conditions and poten-
tially clinically significant risk factors for AEs.

Conclusions: Clinicians should use care when 
treating agitated patients, especially when they 
present with concurrent medical conditions and 
are treated with multiple medications, which 
may increase the risk of poor or even fatal out-
comes. Clinicians should use caution when using 
olanzapine IM and parenteral benzodiazepines 
simultaneously.
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Agitation is a nonspecific behavioral state with diverse 
medical causes, including general medical condi-

tions, toxic states, and neurologic and neuropsychiatric 
disorders. The appropriate treatment is highly dependent 
on the underlying cause of agitation. Yet, identifying the 
underlying cause of agitation in the acute treatment set-
ting may prove especially challenging: patients are typically 
confused and uncooperative, making it difficult to obtain an 
accurate medical history, perform adequate examinations, 
and determine underlying medical conditions and current 
prescribed medications or drug use. Many of the disease 
states that can lead to agitation (eg, delirium, schizophrenia, 
dementia) are associated with an increased risk for poor 
treatment outcomes.1 Moreover, successful treatment of agi-
tation may require polypharmacy2 and physical restraints,3,4 
which may increase the risk of adverse events and sudden, 
unexplained deaths. Finally, the state of agitation itself is 
associated with an increased risk for adverse events.5

Successful treatments of agitation should address the 
behavioral and physiologic manifestations of agitation, as 
well as the underlying cause6,7; when agitation is associated 
with a psychiatric illness, antipsychotics can alleviate both. 
Intramuscular (IM) treatments are often used in treating 
agitation, as there may be an urgent need to calm uncoop-
erative patients. The safety and tolerability of olanzapine 
IM in patients with schizophrenia and bipolar I mania 
have been established in randomized, placebo- and active 
treatment–controlled clinical trials8–10 that included a total 
of 552 patients. Currently, olanzapine IM is approved in the 
United States to treat agitation associated with schizophre-
nia and bipolar disorder.

Postmarketing pharmacovigilance data from adverse 
events observed in general clinical practice can be a useful 
complement to clinical trial data, as they typically involve a 
much greater number of exposures to a much broader pop-
ulation of patients. However, the data may be confounded 
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because of underreporting, biases in the nature of adverse 
events reported, incomplete reports, and the unavailability 
of an exact number of patient exposures. Yet, these data are 
a useful guide to pharmaceutical companies and regulatory 
agencies to detect safety signals that may not be evident 
in the smaller, restrictive populations in clinical trials. 
These data and clinical trial data help to inform regulatory 
agencies regarding the necessity of changes to the product 
labeling (eg, black box warnings, medical letters). In this 
article, we present postmarketing safety data on olanzapine 
IM for the first 21 months of worldwide use (January 1, 
2004, to September 30, 2005), with an emphasis on serious 
adverse events.

METHOD

Database
Eli Lilly and Company maintains a worldwide safety 

database of all spontaneously reported adverse events 
occurring in temporal proximity of treatment with Lilly 
products (1983–present). It contains all spontaneous ad-
verse events (both serious and nonserious) reported with 
olanzapine IM use. The database also includes data from 
published literature and regulatory agency reports and seri-
ous adverse events from clinical trials and postmarketing 
studies. Cases are entered into the database regardless of 
the event reporter (eg, health care professional, patient, 
family member), the presence of concomitant treatments 
or medical comorbidities, or consideration of the potential 
relationship between olanzapine IM treatment and the ad-
verse event. The adverse events contained in each case are 
mapped to terms in the Medical Dictionary for Regulatory 
Activities (MedDRA) to identify events and affected system 
organ classes.

Definitions
A “case” represents a report of events in 1 patient. An 

“event” represents a clinical sign, symptom, or syndrome 
reported in that case. Therefore, 1 case may contain more 
than 1 event. Serious adverse events were defined as 
those events that resulted in death, were considered life- 
threatening, required a new or prolonged an existing hos-
pitalization, resulted in persisting disability, resulted in a 
congenital anomaly/birth defect, or were considered serious 
by the reporter. Nonserious adverse events were defined as 
those events that did not qualify as serious.

Estimated postmarketing exposure of olanzapine IM was 
determined from multiple data sources; the data were com-
bined and analyzed in a modeling methodology to estimate 
a range of values and an estimate for the total number of ex-
posed patients. Prescribed overdose was a category defined 
by MedDRA, and it described any case in which the admin-
istered dose was greater than the doses recommended in  
the reporting geographic region, even if no adverse event 
occurred. Patients who had been or were being concurrently 

treated with other antipsychotics were classified as having  
a history of antipsychotic use.

Analysis
The safety database was searched for all adverse events 

reported in temporal association with olanzapine IM treat-
ment occurring from January 1, 2004, through September 30, 
2005. All serious spontaneous, nonserious spontaneous, and 
serious postmarketing study case reports were included. The 
data were categorized by patient demographics, adverse event 
severity (fatal, serious nonfatal, and nonserious), underlying 
psychiatric diagnosis, history of concurrent antipsychotic use, 
concomitant benzodiazepine use, general medical comor
bidities (eg, cardiovascular conditions), and other concurrent 
medications. In addition, cardiovascular and respiratory 
events were examined more closely because of the substantial 
number of serious events classified as such.

RESULTS

Overview of the Adverse Event Case Reports
There were 160 case reports: 155 were spontaneously 

reported from general use; 5 were reported from postmar-
keting studies. There were 83 reports coded as serious, 29 of 
which were fatal, and 76 as nonserious. There was also 1 case 
of a patient who did not suffer an adverse event, but received 
olanzapine IM during pregnancy. The most commonly re-
ported adverse events (coded as MedDRA preferred terms) 
in these 160 cases included pyrexia (14), drug ineffective 
(13), hypotension (11), syncope (10), neuroleptic malignant 
syndrome (NMS; 9), somnolence (9), cardiac arrest (8), agi-
tation (8), blood creatine phosphokinase increased (8), and 
falls (7). There were 15 cases coded as “prescribed overdose,” 
none of which were judged to be intentional or accidental 
overdoses.

Patient Characteristics
For the first 21 months of olanzapine IM postmarket-

ing use, the estimated exposure was 539,000 patients, and 
the rate of reported adverse event case reports was 0.03% 
(160/539,000); reports could have contained more than 1 
adverse event. Patient age was reported in 133/160 cases, 
ranging from 11–98 years (mean age = 46.1 years). Sex was 
identified in 159/160 reports: males accounted for 56.6% 
(90/159) of the cases. The most frequently reported adverse 
events involved the nervous and general disorder organ 
classes (Figure 1). The underlying disease state of the agi-
tated patients was identified in 113/160 reports; the most 
common included schizophrenia (34) and bipolar disorder 
(24; Figure 2).

Doses of Olanzapine and  
Proximity to Adverse Event Onset

The time between olanzapine IM treatment and onset of 
the adverse event was reported in 82 cases; the serious cases 
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onset ranged from immediately to 18 days after drug ad-
ministration. The time to onset after the most recent dose 
of olanzapine IM was ≤ 1 day in 60% of all serious cases, 
with 51% of those occurring ≤ 12 hours. In the 29 fatalities 
in which time to onset was reported, the adverse event oc-
curred ≤ 1 hour in 3 cases, > 1–12 hours in 4 cases, 13–24 
hours in 8 cases, and > 24 hours in 11 cases (Table 1). Of 
the 54 nonfatal serious cases in which time to onset was 
reported, the adverse event occurred ≤ 1 hour in 8 cases, 
> 1–12 hours in 9 cases, 13–24 hours in 17 cases, and > 24 
hours in 8 cases. In those fatal cases in which time from 
treatment to adverse event and olanzapine IM dose were 
reported, 3 patients were given more than 10 mg olanza-
pine IM within 12 hours (20 mg in 4 hours [cause of death, 

pulmonary embolism], 20 mg in 6 hours [cause of death, 
cardiac arrest], and 30 mg in 7.5 hours [cause of death, car-
diac arrest]).

Concomitant Medications
A history of current or prior antipsychotic use was re-

ported in 87.5% of the case reports. A majority of the fatal 
(24/29 [82.8%]) and serious nonfatal 29/54 [53.7%]) cases 
reported concurrent antipsychotic use (in the nonserious 
cases, 35/76 [46.1%]). Ninety-seven of the 160 cases pro-
vided information on benzodiazepine use; benzodiazepine 
treatment was administered in 63/97 of these cases. Ben-
zodiazepine use was reported in a majority of the nonfatal 
serious cases (24/28 [85.7%]) and in half of the nonserious 

Figure 1. All Adverse Events (total = 160a) Presented by System Organ Class

aFor this graph, N = 159, as one patient did not experience an adverse event but, rather, was treated with olanzapine IM during 
pregnancy.

bIncludes blood/lymphatic, eye, gastrointestinal, hepatofibrillary, infections, metabolic, musculoskeletal, renal/urinary, 
reproductive, and skin.
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cases (20/40 [50.0%]). Of the 29 fatal cases, 15 (51.7%) re-
ported benzodiazepine use (oral, intravenous [IV], or IM), 
and 9 (31.0%) reported both antipsychotic and benzodiaz-
epine use (Table 1).

Cardiovascular Events
Fifty-five of the 160 adverse event cases involved a pos-

sible cardiovascular event. Among cases with no history of 
prior antipsychotic treatment (10/55; 22 events), the most 
common adverse events included hypotension (5), brady-
cardia (3), falls (3), syncope (2), and loss of consciousness 
(2). Among all the cardiovascular adverse event cases with 
a known history of antipsychotic use (27/55; 48 events), 
the most common adverse events included cardiac arrest 
(8), syncope (7), changes in blood pressure (5), changes 
in heart rate (4), and hypotension (4). Eighteen of the 29 
fatal cases experienced a cardiovascular adverse event; 14 
of these patients died of cardiovascular events. In the fatal 
cases with cardiovascular events (18/29; 33 events), the most 
common adverse events were cardiac arrest (8), syncope 
(5), and hypotension (2). The number of fatal cases with a 
cardiac adverse event is presented by olanzapine IM dose 
in Figure 3.

Respiratory Adverse Events
Fifty-nine of the 160 cases reported respiratory adverse 

events, including 11 of the fatal cases. The most common 

respiratory adverse events included apnea (3), asthma (3), 
and Mendelson’s syndrome (2; aka aspiration-related chem-
ical pneumonitis; a pulmonary disorder that results from 
aspiration of stomach contents into the lungs). In the fatal 
cases in which the cause of death was known or suspected 
to be respiratory, 2 patients died of apnea; 1, from asphyxi-
ation; and 1, from asthma.

Fatal Cases
The mean age of the patients in the 29 fatal cases was 

49.1 years, ranging from 20–82 years. In the fatal cases, the 
most commonly reported MedDRA-coded events included 
categories of cardiac (12), vascular (10), and respiratory (4). 
Six of these cases appeared to have no remarkable history 
or potential contributing factors, while 14 had ≥ 1 clinically 
relevant contributing factors, such as age ≥ 60 years (10); 
cardiac (10), respiratory (11), metabolic (8), or vascular (7) 
conditions; use of restraints (5); and/or dementia (2).

Summary of the Fatal Cases
Case 1. A 70-year-old male patient with schizophrenia 

was given 1 dose of 10 mg olanzapine IM. The patient’s 
medical history included aortic aneurysms, arterial hyper-
tension, chronic obstructive pulmonary disease, anemia, 
and smoking. The patient was taking antihypertensive 
medication, ferrous fumarate, 200 mg oral amisulpride 3 
times/d, and 25 mg oral zotepine 3 times/d. The patient 
died of a rupture of an aortic aneurysm (not confirmed by 
autopsy) on the same day he received the injection of olan-
zapine IM.

Case 2. A 43-year-old female patient with chronic schizo-
phrenia was given 1 dose of 10 mg olanzapine IM for severe 
agitation. She had a history of chronic schizophrenia and 
suicide attempts. The patient was taking 100 mg haloperidol 
deaconate IM biweekly, 5.0 mg oral haloperidol, and 1.0–2.5 
mg oral lorazepam. The patient also ingested yew toxin. The 
patient did not receive either oral haloperidol or lorazepam 
on the day she died; she did receive her scheduled haloperi-
dol deaconate IM injection that day. She became agitated 
and was given the injection of olanzapine. Approximately 
4.5 hours after her injection, she experienced an episode of 
syncope (from which she recovered), followed by another 
episode of syncope, arrhythmic pulse, ventricular fibrilla-
tion, and asystole; death from cardiac arrest with ventricular 
fibrillation occurred approximately 5.5–6 hours later. An 
autopsy could not find evidence of a macroscopic event. A 
previous electrocardiogram (ECG) showed no irregulari-
ties, and the autopsy revealed no obvious cause of death but 
the presence of yew toxin in the organs.

Case 3. A 39-year-old male patient with schizoaffective 
disorder received a total of 40 mg olanzapine IM over a 12-
day period (1 dose of 10 mg olanzapine IM on 4 separate 
days). He had a history of alcoholism, morbid obesity, hy-
pertension, hyperuricemia, and hypercholesterolemia. The 
patient was taking several antipsychotic medications: 100 

Table 1. A History of Current or Prior Antipsychotic and 
Benzodiazepine Use in the Fatal Cases in Which Multiple 
Medications Were Reported (24/29)
Medication No. of cases
Antipsychotics 29

2 6
≥ 3 4

Benzodiazepines 15
Both antipsychotics and benzodiazepines 9
 

Figure 3. Number of Cardiac Adverse Event Case Reports in 
the Fatal Cases by Olanzapine IM Dose (total = 18)
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mg risperidone depot, oral risperidone, and haloperidol 
IM. The patient was also taking 6 mg oral clonazepam, 100 
mg oral clorazepate, 500 mg oral valproate, and sustained-
release biperiden. The day before he died, the patient was 
given 1 dose of 500 mg valproate, 2 doses of 6 mg clonaze-
pam, 2 doses of oral risperidone, 1 dose of olanzapine IM, 
and possibly zuclopenthixol acuphase IM. The patient also 
had received 100 mg risperidone decanoate microspheres 
2–3 days before he died, and he was restrained the day be-
fore he died. Approximately 10 hours after the last dose of 
olanzapine IM, he died of a suspected cardiac event; the 
autopsy revealed a previously unspecified cardiac hyper-
trophy, but the cause of death was not listed in the case 
report.

Case 4. A 31-year-old female patient with resistant 
schizophrenia was given 10 mg of olanzapine IM after re-
fusing to take oral olanzapine. She had a history of suicide 
attempts, 1 just 7 days prior to her death, and aspiration-
related chemical pneumonitis. This suicide attempt resulted 
in a head injury and subsequent neurosurgery. The patient 
was taking oral clozapine, 80 mg flupenthixol decanoate, 
and oral olanzapine. The patient died of asphyxia by pul-
monary edema (confirmed by autopsy) approximately 75 
minutes after receiving olanzapine IM.

Case 5. A 36-year-old male patient with schizophrenia 
received 10 mg olanzapine IM for psychomotor agitation. 
He was obese and had a history of nocturnal choking. The 
patient was not taking any medications in the month prior 
to receiving olanzapine IM but had taken quetiapine and 
olanzapine in the past without problems. Two hours be-
fore injection of olanzapine IM, he received promazine IM, 
lorazepam IM, and 200 mg quetiapine. The day following 
treatment with olanzapine IM, he experienced dyspnea 
and later died of suspected pulmonary edema. An autopsy 
stated the cause of death as “. . . a cardiocirculatory arrest 
following an acute dysrhythmia event in a patient suffering 
from chronic cardiopathy . . .”

Case 6. A 55-year-old female patient with bipolar dis-
order received a total of 30 mg olanzapine IM (3 doses of 
10 mg 3.5–4 hours apart) for a manic episode. She had no 
remarkable medical history, and recent laboratory tests and 
an electroencephalogram (EEG) showed no abnormalities. 
The day before receiving olanzapine IM, the patient took 
the antipsychotics chlorpromazine, promazine, and pro-
methazine; 4 hours after receiving olanzapine treatment, 
she received 4 mg lorazepam IM. She died 15 hours after 
receiving the last injection of olanzapine IM of suspected 
cardiocirculatory arrest (listed on death certificate; not con-
firmed by autopsy).

Case 7. A 25-year-old female patient with paranoid 
schizophrenia received a total of 90 mg olanzapine IM over 
a period of 4 days (3 doses of 10 mg the first day and 2 doses 
of 10 mg every day for 3 days). She had a history of sui-
cidal ideation and attempts. She was previously treated with 
olanzapine with no notable difficulties. Her concomitant 

medications were cyclodol and reladorm (cyclobarbital 
and diazepam), and she was switched from olanzapine IM 
to 20 mg oral olanzapine for the 8 days following the IM 
treatment. The patient committed suicide 9 days after re-
ceiving the last olanzapine IM injection; it is not known if 
an autopsy was performed.

Case 8. A 59-year-old male patient with schizophrenia 
was given a total of 60 mg olanzapine IM over a period of 3 
days (1 dose of 10 mg the first day, 2 doses of 10 mg on the 
second day, and 3 doses of 10 mg on the third day) for agi-
tation and delirium. He had a history of arterial hypertonia, 
atherosclerosis, cardiomyopathy, hyperlipidemia, ischemic 
heart disease, obesity (body mass index [BMI] = 33.1), and 
smoking. The patient was given 50 mg chlorprothixine, 
clozapine, haloperidol, and levopromazine; he was also re-
ceiving cordiamin, trihexyphenidyl, and 50 mg tizercin. He 
developed constipation, and an ECG showed tachycardia; 
he was given zuclopenthixol decanoate. Olanzapine IM and 
chlorpromazine were discontinued. He developed urinary 
retention and was diagnosed with cardiomyopathy, isch-
emia, and arterial hypertension; he was given doxazosin, 
castor oil, an α-adrenomimetic, vitamins B1 and B6, and 
antibiotics; 5 L of urine were excreted. Later, he was given 
chlorpromazine and 400 mg zuclopenthixol decanoate; 
tizercin was discontinued. Twelve days after he received his 
final dose of olanzapine IM, he developed a tremor, became 
cyanotic, and died of reported pulmonary thromboembo-
lism. Although no autopsy was performed, the attending 
physician considered his death to be the result of general-
ized chronic atherosclerosis and cardiac pathology.

Case 9. A 47-year-old male patient with schizophrenia 
was given a total of 20 mg olanzapine IM (2 doses of 10 mg 
4 hours apart) for agitation. The patient was overweight 
(BMI = 29.5) and had a history of agitation. In the past, he 
had received promazine, propranolol, and valproic acid. 
The patient had to be restrained due to the severity of his 
agitation and was given 2 mg oral biperiden and 5 mg halo-
peridol. On the fifth day, he was given 2 mg oral biperiden, 
10 mg oral haloperidol, and 2 mg clonazepam. The sixth 
day, he was given 15 mg midazolam and 2 injections of 
10 mg olanzapine IM, in addition to the same drugs as 
the previous day. Fourteen hours after the last injection 
of olanzapine IM, the patient died of bilateral pulmonary 
embolism (confirmed by autopsy).

Case 10. An 82-year-old female patient with Alzheimer’s 
disease and vascular dementia received 5 mg olanzapine 
IM for aggression and agitation. She had a history of ath-
erosclerotic cardiovascular disease, mitral and tricuspid 
valve insufficiency, and stroke. The patient had a previous 
history of undisclosed antipsychotic treatment, and on the 
day before she died, she received 5 mg haloperidol IM and 
2 mg lorazepam IM following the olanzapine injection. 
Forty-five minutes after receiving the injection of olan-
zapine, the patient fell from her wheelchair and suffered 
a head injury. The next day, she developed bilateral stroke 
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symptoms: weakness in her extremities, impaired motor 
abilities, changes in speech patterns, facial droop, drooling, 
and decreased levels of consciousness. Later that day, she 
died of a left parietal hemorrhagic stroke; it is not known if 
an autopsy was performed.

Case 11. A 64-year-old female patient with paranoid 
schizophrenia was treated with 1 injection of 20 mg olan-
zapine IM for acute psychomotor agitation. The patient was 
obese and had a history of hypertension and type 2 diabetes. 
In the past, she had been treated with levopromazine IM, 
thioridazine, and trifluphenazine. She was also receiving 
carbamazepine, diazepam, and both oral (10 mg) and IM 
(5 mg) formulations of haloperidol. She was given 10 mg 
oral haloperidol 3 hours after and 200 mg carbamazepine 
4 hours after receiving olanzapine IM; 2 ampoules halo-
peridol IM (dose unknown) 6 hours after receiving the 
olanzapine injection; and 1 ampoule levopromazine IM 10 
hours after receiving the olanzapine injection. She was then 
given 10 mg diazepam and a total of 400 mg carbamazepine 
in the evening. The patient died of reported sudden death, 
unknown cause, 4 days after receiving olanzapine IM treat-
ment; no autopsy was performed.

Case 12. A 52-year-old male patient received 20 mg 
olanzapine IM over a period of 2 days for the treatment 
of schizoaffective psychosis. He had a history of severe 
sleep apnea with breathing interruptions and was obese 
(BMI = 30.4). He was treated with 15 mg oral fluphenazine, 
fluphenazine decanoate, 200 mg pipamerone, biperiden, 
levothyroxine, lorazepam, valproic acid, chlorprothixene, 
and restraints. He died of sleep apnea syndrome more than 
1 day after the last olanzapine injection; an autopsy reported 
that he did not die of a macroscopic event.

Case 13. A 65-year-old male patient received 10 mg 
olanzapine IM for the treatment of mania. He had no re-
markable medical history except bipolar disorder and was 
being treated with cyamemazine, clorazepate, and loxapine. 
He died of unreported reasons approximately 2 days after 
receiving olanzapine IM; no autopsy was performed.

Case 14. A 30-year-old male received 10 mg olanzapine 
IM for a delusional episode. He had a history of epilepsy, 
status epilecticus, cardiorespiratory arrest, and aspiration-
related chemical pneumonitis leading to a pulmonary 
infection and was being treated with valproate, pheno-
barbital, and an unspecified benzodiazepine. He died of 
septicemia more than 10 days after receiving olanzapine 
IM; it is not known if an autopsy was performed.

Case 15. A 34-year-old male received 30 mg olanzapine 
IM within a 24-hour period for psychomotor agitation. 
He had a history of cocaine abuse, smoking, congestive 
heart failure, cardiac dilation, arterial hypertension, and 
multiple organ failure. He was being treated with 10 mg 
haloperidol, midazolam IV, diazepam IV, hydrocortisone, 
furosemide, heparin, vencuronium, fentanyl, flumacenil, 
methylprednisolone, omeprazole, metamizol, dopamine, 
and insulin. He died of cardiac failure, hypotension, and 

possible benzodiazepine intoxication an unspecified time 
after receiving olanzapine IM; no autopsy was performed.

Case 16. A 35-year-old female received 10 mg olanza
pine IM for an unreported reason. She had a history of sleep 
apnea, which affected her cardiac output and rhythm, and 
was receiving oral and IM lorazepam, quetiapine, lithium, 
zopiclone, and oral olanzapine. She died of suspected sleep 
apnea approximately 42 hours after receiving olanzapine 
IM; an autopsy was performed but did not reveal anything 
further.

Case 17. A 35-year-old female with bipolar disorder re-
ceived 10 mg olanzapine IM for agitation. The patient had 
a suspected history of sleep apnea and was receiving clo
nazepam. Approximately 1 hour after receiving olanzapine 
IM, she experienced cardiac arrest, gastrointestinal bleed-
ing, and shock. She died of cardiac arrest and sleep apnea 
6 days after receiving olanzapine IM; an autopsy was not 
performed.

Case 18. A 66-year-old male with psychotic depression 
received 20 mg of olanzapine IM over 6 hours. He was a for-
mer smoker, had a familial history of fatal heart disease, and 
was being treated with mirtazapine. He died 11.5 hours after 
receiving the second dose of olanzapine IM of cardiopulmo-
nary arrest; it is unknown if an autopsy was performed.

Case 19. A male of unknown age received at least 10 mg 
of olanzapine IM for bipolar disorder. While in the hospital, 
he developed diabetes insipidus, kidney failure, and status 
epilepticus. The patient was treated with 1 mg alprazolam 
twice/d, 10 mg bisoprolol, oral olanzapine (5–15 mg), 100 
mg lamotrigine twice/d, levothyroxine, and 450 mg lithium 
twice/d. The patient died of candida septicemia 18 days af-
ter being treated with olanzapine IM; it is unknown if an 
autopsy was performed.

Case 20. A 65-year-old female received an unknown 
dose of olanzapine IM over a 2-week period for inappropri-
ate behavior associated with an unspecified mental illness. 
No data were provided on concomitant medications, but she 
was being treated alternately with oral and IM olanzapine 
and had, in the past, received electroconvulsive therapy. 
The patient died of a suspected pulmonary embolism ap-
proximately 90 minutes after receiving oral olanzapine; it is 
unknown if an autopsy was performed.

Case 21. A 25-year-old male with treatment-resistant 
schizophrenia received 10 mg olanzapine IM for agitation. 
He had a history of asthma, upper respiratory tract infec-
tions, self-injurious behavior, and weekly electroconvulsive 
therapy, which had recently been ceased due to his agitation. 
The patient was being treated with 75 mg oral chlorproma
zine, an unspecified benzodiazepine, 2 mg oral clonazepam, 
phenoxymethylpenicillin benzathine, inhaled steroids, in-
haled bronchodilators, oral corticosteroids, oral olanzapine, 
and restraints. He died of acute asthmatic symptoms within 
30 minutes of receiving chlorpromazine and clonazepam 
and within minutes of receiving olanzapine IM; it is un-
known if an autopsy was performed.
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Case 22. A 70-year-old female received 20 mg olanza-
pine IM as 2 injections of 10 mg over a 9-hour period for 
dementia-related psychotic agitation. She had Alzheimer’s 
dementia and was being treated with 30 mg mirtazapine, 
50 mg zuclopenthixol acetate, depot zuclopenthixol, and 
10 mg diazepam. She died of cardiopulmonary arrest ap-
proximately 12 hours after receiving the second dose of 
olanzapine IM; an autopsy was not performed.

Case 23. A 40-year-old male received 15 mg olanzapine 
IM over 6 hours for agitation associated with schizophre-
nia. He was receiving treatment with diazepam IV, 100 
mg oral chlorpromazine twice/d, 2 mg lorazepam, 200 mg 
oral tramadol, 100 mg diclofenac, and 1.5 mg cefuroxime 
sodium IV. He had a history of myocardial infarction, se-
vere infection, and sepsis. He died of myocardial infarction 
approximately 18 hours after receiving olanzapine IM; an 
autopsy was not performed.

Case 24. A 20-year-old female received 2 olanzapine 
IM treatments (the first dose was 5 mg, the second was 
unknown) for confusional states associated with anxiety 
disorder. She had a history of confusional states with vom-
iting and pseudocatatonia. The day before she died, she was 
intubated (because of hypoxia and confusion) and treated 
with ceftriaxone, amoxicillin, clonazepam, phenytoin, and 
acyclovir. After receiving olanzapine IM, the patient experi-
enced corrected QT interval (QTc) prolongation, fever, and 
tonic-clonic episodes. The patient died of massive edema 
and severe anoxic encephalopathy (confirmed by autopsy) 
approximately 1 day after receiving the second injection of 
olanzapine IM.

Case 25. A 61-year-old male with agitated depression re-
ceived 20 mg olanzapine IM over 36 hours. He had a history 
of asthma and was being treated with 100 mg zuclopenthixol 
IM, 100 mg haloperidol IM, 10 mg oral diazepam, 1 mg oral 
risperidone, and 7.5 mg midazolam and received electro-
convulsive therapy between olanzapine IM treatments. He 
died of sudden cardiac death 2 days after receiving the last 
injection of olanzapine IM; an autopsy was not performed.

Case 26. A 36-year-old female received 5 mg olanzapine 
IM to treat her first known psychotic episode. She had no 
history of psychiatric illness, but did have a history of mild 
asthma. The patient was antipsychotic-naïve and restrained. 
The patient died 40 minutes after receiving olanzapine IM. 
The cause of death was reported as pulmonary embolism 
and thrombophlebitis (confirmed by autopsy). There was 
also evidence of aortic stenosis, but there was no indication 
that the aortic stenosis played a role in her death.

Case 27. A 70-year-old female with organic brain syn-
drome received 20 mg olanzapine IM over 12 hours. She 
had a history of alcohol abuse (withdrawal began 1 month 
prior to olanzapine IM treatment); she was hospitalized 
for hyponatremia. She was treated with 500 mg valproic 
acid IV, 0.25 oral clonazepam twice/d, and vitamin B. The 
patient experienced delirium and a probable seizure and 
died of suspected cardiorespiratory failure 30 minutes after 

receiving the last dose of olanzapine IM; an autopsy was 
not performed.

Case 28. A 59-year-old female with acute mania disorder 
received 10 mg olanzapine IM for psychomotor agitation. 
She was obese and had type 2 diabetes. She was restrained 
and treated with 300 mg oral lithium and oral olanzapine. 
She died of an acute myocardial infarction and throm-
bophlebitis an unspecified time after receiving olanzapine 
IM; no autopsy results were available to confirm the cause 
of death.

Case 29. A 61-year-old female with schizophrenia re-
ceived 20 mg olanzapine IM over 21 hours. She had a history 
of hypertension and a family history of cardiac problems. 
She was overweight (209 pounds) and had gained 39 pounds 
in the 8 days preceding her death. She was being treated 
with 2 mg oral risperidone, fluphenazine decanoate, and 
benztropine. The patient died of atherosclerotic heart dis-
ease (confirmed by autopsy) less than 4 hours after receiving 
the last injection of olanzapine IM.

DISCUSSION

To our knowledge, this is the first published review of 
postmarketing safety data of an IM antipsychotic. The most 
common spontaneous adverse events reported occurring in 
temporal proximity to olanzapine IM treatment included 
pyrexia, drug ineffective, hypotension, syncope, neuroleptic 
malignant syndrome, somnolence, cardiac arrest, agitation, 
blood creatine phosphokinase increased, and falls. Based on 
the estimated patient exposure of olanzapine IM, adverse 
events were reported in less than 1% of the estimated num-
ber of patients receiving olanzapine IM treatment. However, 
with postmarketing safety data, there is always the potential 
for underreporting.

Use of multiple antipsychotics was common in the fatal 
cases. Different adverse events have been reported during 
treatment with each of these agents and are part of their 
safety profile; therefore, it is difficult to determine a poten-
tial causal relationship between any of the treatments and 
the adverse event. Although polypharmacy may be poten-
tially associated with an increased risk for adverse events,2,6 
it is common in the treatment of agitation,6,11 due to the 
immediate need to calm these patients, and may be a marker 
for potentially severe or treatment-refractory symptoms. 
Though polypharmacy with various psychotropics is com-
mon among olanzapine IM adverse event reports, it is not 
possible to discern whether or how much the polypharmacy 
contributed to unfavorable outcomes. In clinical trials, olan-
zapine IM has been shown to be effective without addition 
of benzodiazepines.8-10,12 Based on the data presented here, 
concurrent olanzapine IM and parenteral benzodiazepine 
use is not recommended, as it has not been studied prospec-
tively. This is especially true for the elderly: benzodiazepines 
were administered in 7/9 fatal case reports of elderly patients 
in this analysis. Adverse events have been reported during 
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treatment with benzodiazepines,13,14 and elderly patients, in 
particular, are especially sensitive to adverse events during 
benzodiazepine treatment.6,11

The state of agitation is, itself, associated with adverse 
events, some of which can be serious. Agitated patients are 
often restrained, and the use of physical restraints is also 
associated with an increased risk for adverse events, in-
cluding mortality.4 The risk of mortality is also increased 
in mental health patients over the age of 451; the mean age 
of the patients in the fatal cases was 49.1 years. Twenty-four 
percent of the fatal cases also had metabolic conditions (ie, 
obesity, diabetes, hyperlipidemia), and 75% of these were 
treated with multiple medications. These factors may have 
affected the treatment outcome of the patients in these case 
reports.

The presence of underlying medical conditions may 
potentially increase the risk for adverse events—including 
mortality—in patients receiving parenteral antipsychotics.1,2 
Among the cases in the database, a large proportion present-
ed with underlying medical conditions. Patients afflicted 
with severe mental illnesses have increased difficulties in 
recognizing and reporting symptoms of general medical 
disorders,15 which can negatively affect treatment outcomes 
and worsen health.16 These findings underscore the need to 
obtain complete medical histories whenever possible to en-
sure that medical conditions are not overlooked. They also 
emphasize the need to take caution when treating patients 
with unstable medical conditions with olanzapine IM.

An important factor to consider when interpreting these 
data is that the patient population potentially differs from 
the population in the olanzapine IM clinical trials. In clini-
cal practice, the population treated with olanzapine IM is 
likely to be more severely agitated compared with the pa-
tients enrolled in clinical trials. Patients in the olanzapine 
IM trials were required to sign consent forms, implying a 
certain degree of lucidity, whereas the patients in this analy-
sis were markedly agitated, as evidenced by the common 
use of multiple medications and restraints. Also, the olan-
zapine IM clinical trials excluded patients treated with depot 
medications, benzodiazepines within 4 hours,9,10 and other 
psychoactive drugs.12 The majority of cases in this dataset 
were treated with these medications. Finally, patients with 
comorbid medical disorders were excluded in clinical trials, 
whereas comorbid medical conditions were common in the 
patients in this dataset. Comorbid medical problems were 
likely to have contributed to agitation in some of the pa-
tients in the current analysis, through delirium, discomfort, 
or other factors. Though the patients with spontaneously re-
ported adverse events appear overall more complex than the 
clinical trial population—in terms of concomitant illness, 
polypharmacy, and other risk factors—these are representa-
tive of challenges that are encountered in clinical practice.

There are several limitations to spontaneously reported 
data (http://www.fda.gov/medwatch/articles/medcont/
postrep.htm). In clinical practice and emergency settings, 

physicians may be less likely to report adverse events that are 
not unusual or serious in nature. Additionally, because these 
are not prospectively collected data, the case reports are typi-
cally missing key information, such as age (missing in ~ 16% 
of the reports), concurrent treatments, relevant medical his-
tory, and confirmation of the cause of death. This analysis 
included all cases reported, without regard to a potential 
causal relationship between olanzapine IM treatment and the 
event. Finally, spontaneous data are not adequate informa-
tion upon which to base conclusions regarding causation.

To our knowledge, this is the first published analysis of 
postmarketing safety data in an IM antipsychotic; therefore 
the data regarding olanzapine IM cannot be compared with 
other similar data from other treatments of agitation. A 
comparison would help to better define the safety profiles 
of these agents in clinical practice and provide guidelines 
for safely treating these patients. On the basis of Lilly clini-
cal trial data8–10,12 and the data presented in this analysis, we 
make the following recommendations to clinicians when 
using olanzapine IM in patients with agitation: (1) bear in 
mind that agitation can be a manifestation of underlying 
physical decompensation or drug/substance toxicity, even 
in patients with established psychiatric disorders; (2) con-
comitant administration of olanzapine IM and parenteral 
benzodiazepines has not been studied and, therefore, is not 
recommended, especially in the elderly; (3) if the need arises 
for concomitant parenteral benzodiazepine use, clinicians 
should assess these patients for signs of excessive sedation 
and cardiorespiratory depression, as coadministration of 
lorazepam IM and olanzapine IM may add to the somno-
lence observed with either drug alone; (4) if, nevertheless, 
patients receive concomitant parenteral benzodiazepine 
and olanzapine IM, they should be monitored for signs of 
excessive sedation and cardiorespiratory depression, as co-
administration of lorazepam IM and olanzapine IM may add 
to the somnolence observed with either drug alone and as 
co-occurring bradycardia and hypotension have been re-
ported during treatment with olanzapine in this analysis and 
in the literature17–19; (5) hypotension and/or bradycardia has 
been observed during olanzapine IM treatment, so patients 
should remain recumbent if drowsy or dizzy after injection 
until clinicians determine that patients are not experienc-
ing hypotension, postural hypotension, bradycardia, and/
or hypoventilation; (6) in view of the possibility of brady-
cardia and/or hypotension, caution should be considered 
in patients with serious cardiovascular disease when the 
occurrence of syncope or hypotension and/or bradycardia 
might put the patient at increased medical risk; (7) caution is 
necessary in patients who receive treatment with other drugs 
having effects that can induce hypotension, bradycardia, or 
respiratory or central nervous system depression; and (8) 
olanzapine IM should be used in accordance with product 
labeling.

A recent update with 30 additional months of data and 
almost 1.5 million patient exposures (vs ~ 500,000 in this 
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article) were provided to regulatory agencies and confirmed 
the findings presented here, particularly those surround-
ing the fatal cases: most were treated with benzodiazepines 
and other antipsychotics; most had risk factors, such as 
polypharmacy and medical comorbidities; and the most 
common causes of death were cardiac or cardiorespiratory. 
Olanzapine IM exposure has tripled since the cutoff used 
in this article, but the incidence of fatalities has decreased 
from 0.005% in this analysis to 0.004%. Every effort should 
be made to use antipsychotics in the safest possible manner, 
particularly in the vulnerable agitated patient population 
who may be concomitantly treated with antipsychotics and 
other medications. Bearing these important limitations in 
mind, this analysis will provide additional insight on the 
key safety findings from almost 2 years of postmarketing 
olanzapine IM use.

Drug names: acyclovir (Zovirax and others), alprazolam (Xanax,  
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