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Abstract

Background: Long-acting injectable medications have become an important tool in the treatment of
schizophrenia and schizoaffective disorder due to the high rates of medication nonadherence. Olanzapine long-
acting injection (OLAI) is a useful therapeutic option for patients who have good tolerability and efficacy to
oral olanzapine. Postinjection delirium/sedation syndrome (PDSS) is a rare but potentially serious event with
the proposed mechanism of inadvertent intravascular injection of OLAI. This concern necessitates the
requirement of a 3-hour monitoring period postinjection. Based on a literature review, there are no clearly
defined risk factors for developing PDSS.

Case Report: A case is presented that describes PDSS in a transgender man undergoing hormone therapy with
testosterone. The patient received OLAI for more than 3 years and developed PDSS 9 months after the
initiation of injectable testosterone.

Discussion: There are published case reports of PDSS with the use of OLAI; however, there are no documented
cases in a patient undergoing concurrent testosterone therapy. The effect that testosterone has on the vascular
system and how it may alter the pharmacokinetics of OLAI has not been studied.

Conclusion: Despite proper injection technique, PDSS can occur after injection with OLAI. Further research is
necessary to identify specific risk factors for the development of PDSS, including the potential effect that
hormone therapy may have.
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Background

Medication nonadherence is challenging in patients with

schizophrenia and schizoaffective disorder and is associated

with higher rates of relapse and rehospitalizations with

poorer outcomes.1-4 The use of long-acting or depot

therapies has become common in psychiatric practice to

address nonadherence to oral pharmacotherapy.3-5 The
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guideline recommends long-acting injectables when the
‘‘avoidance of covert nonadherence with antipsychotic drugs
is a clinical priority.’’6(p4)

Olanzapine long-acting injection (OLAI) is an IM depot
formulation with a similar safety profile to oral olanzapine
with exception of postinjection delirium/sedation syndrome
(PDSS).3,5,7 PDSS is an adverse reaction unique to OLAI
that is categorized by sedation, confusion, slurred speech,
altered gait, or unconsciousness.5 The incidence of PDSS is
studied to be as low as 0.044% of the total number of
injections given (about 1.17% of patients).8 The risk is the
same at each injection but increases with the total number of
injections.3,5,8 Repeat incidences are also documented in the
same individual.8

The exact mechanism of PDSS is unknown but is likely the
result of unintended partial intravascular injection, resulting
in supratherapeutic blood concentrations of olanzapine with
blood concentrations reported as high as 670 ng/mL
(reference 20 to 80 ng/mL).4,5,9-11 Additionally, it is
hypothesized that the elevated olanzapine concentrations
observed during PDSS are secondary to the enhanced rate of
dissolution of OLAI in blood rather than the slow
medication release from the OLAI depot with repeated
dosing.5

No clear risk factors for PDSS are identified from clinical
trials. Limited evidence identifies decreased BMI and
increased age as possible risk factors.4 One observational
study8 finds higher dose per injection and male assigned sex
are also risk factors, whereas another article10 finds no
correlation between dose and maximum plasma concentra-
tions of olanzapine. Absorption and bioavailability of IM
medications are also dependent on physiological factors,
such as local blood flow.12 Increased blood flow in an
injection site area allows for greater absorption rate of the
medication.

In 2017, the Endocrine Society released guidelines to
establish a framework for endocrine treatment of trans-
gender individuals.13 Testosterone therapy is used to
suppress endogenous hormone secretion and maintain sex
hormone concentrations within the normal range for the
individual’s identified gender. Goal testosterone levels in the
male physiologic range are 300 to 1000 ng/dL.14 Within 3
months of initiating testosterone therapy, the following
changes are expected: cessation of menses, increased facial
and body hair, skin changes and increased acne, changes in
fat distribution, increases in muscle mass, and increased
libido.13,15 In addition to these expected changes, the
vasodilatory effect of testosterone is studied in many test
subjects, including humans.16,17

The proposed mechanism of testosterone’s vasodilatory
effects is complex and not well-understood. Testosterone-

induced vasodilation may be explained by its modulation of
Kþ channels and/or inhibition of voltage-dependent Ca2þ

channels.17 Activation of Kþ channels represents the main
mechanism of relaxation by causing a membrane hyperpo-
larization. This hyperpolarization, in turn, closes voltage-
dependent Ca2þ channels, decreasing calcium entry into
smooth muscle cells, leading to vasodilation. Testosterone
may also have direct inhibitory effects on Ca2þ channels,
which similarly reduce calcium entry into muscle cells. The
resulting vasodilation can increase blood flow in those
affected parts of the body.

Vasodilation can increase the surface area of each vessel for
nutrient exchange and can also alter the surface area
throughout the tissue in a process known as capillary
recruitment.18 Testosterone can promote neutrophil infil-
tration, which may increase inflammation.16 The combina-
tion of these testosterone-induced physiologic changes and
how they may alter the pharmacokinetics of OLAI has not
been studied.

Case Report

A 26-year-old transgender White male, weighing 66 kg, was
being treated with OLAI for schizoaffective disorder, bipolar
type, with treatment refractory symptoms. Past medical
history is significant for gender dysphoria, alcohol use
disorder in remission, history of cannabis use in remission,
and tobacco use disorder. The patient was on OLAI for
more than 3 years with an initial dose of 405 mg every 4
weeks. After 9 months, the dose was changed to 405 mg
every 3 weeks due to breakthrough symptoms. Six months
later, he again showed symptoms refractory to this dose. He
was not a candidate for oral augmentation due to a history
of nonadherence. The OLAI was titrated to an off-label dose
of 405 mg every 2 weeks with documentation in the medical
record regarding the risks and benefits of dosing strategy,
citing evidence of high-dose oral olanzapine up to 60 mg/
d.19 This dose of OLAI was considered by the treatment
team to be approximately equivalent to 30 mg/d of oral
olanzapine by dividing the OLAI dose per injection by the
number of days in the interval as is done with approved
doses of OLAI.5 This dose provided good symptom control
and tolerability for 23 months. Pertinent concomitant
medications included oral gabapentin 900 mg twice daily
for anxiety, mood, and alcohol cravings (with poor
adherence) and nicotine gum for cravings. The nicotine
gum was rarely used, and the amount of smoking was
consistent throughout OLAI therapy, likely reducing
fluctuations of olanzapine metabolism.

After 29 months of OLAI monotherapy, the patient elected
to undergo gender transition with hormone therapy.
Injectable testosterone cypionate was initiated at 50 mg
IM every 2 weeks and was titrated to 80 mg every 2 weeks
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after 6 months. He was on the combination of testosterone
and OLAI for 9 months and was on the higher dose of
testosterone for the last 3 months before the PDSS event.
The 2 injections were administered on the same day in
opposite gluteal sites. Serum testosterone concentrations
remained therapeutic during treatment, ranging from 40 ng/
dL at baseline to 450 to 600 ng/dL while on therapy.

On the day of event, he presented to the behavioral health
outpatient clinic for his 68th overall injection of OLAI. The
clinic was equipped with proper staffing to provide the
mandatory 3-hour postinjection monitoring. Less than a
minute after the olanzapine injection, he stated that he was
not feeling well, complaining of leg pain and sialorrhea. He
noted dizziness and quickly transitioned to laying supine on
the floor. He then became somnolent, lethargic, and
confused and was taken to the emergency department
located on campus. The emergency department noted he
had slurred speech and was difficult to arouse. A Glasgow
Coma Scale performed in the emergency department had a
total score of 8 (E2 V2 M4). Urine drug screen and blood
alcohol concentration were negative. A blood gas study was
also performed and was within normal limits. He was
subsequently admitted to observation status on a telemetry
unit where he remained somnolent for the next 12 hours.
The next morning, 24 hours after OLAI injection, he was
reported to be more alert, and his mental status continued to
improve that same day to allow for discharge after an
approximately 30-hour admission. Continuous cardiac
monitoring and EKG were all negative for cardiac
abnormalities and no medications or intravenous fluids
were administered. Vital signs, liver function, and kidney
function were within normal limits, whereas blood glucose
concentrations ranged from 97 to 142 mg/dL. A serum
olanzapine concentration drawn at 2 hours postinjection
was .300 ng/mL with no baseline comparison. A repeat
serum concentration drawn at 27 hours postinjection was
also .300 ng/mL. On follow-up in the outpatient setting,
the patient was given the option to resume OLAI, and he
declined. Oral olanzapine 30 mg/d was reinitiated 14 days
after the last OLAI injection when the olanzapine
concentration was 70 ng/mL. Enhanced emphasis was
placed on oral adherence by providing prefilled medication
organizers and weekly adherence assessments via telephone
calls by the treatment team.

Discussion

The potential for onset of PDSS is greatest within the first
hour after injection, and most patients fully recover within
72 hours.5,9,10 Although symptoms are generally consistent
with olanzapine overdose with supratherapeutic systemic
concentrations, the exact mechanism of PDSS is unknown.9

There is insufficient data to suggest specific risk factors. The
most hypothesized theory involves accidental entry of the

medication into the bloodstream following blood vessel
injury during the injection process. There is inconsistent
evidence showing that decreased BMI, increased age, higher
dose per injection, and male assigned sex may increase its
risk. Increased blood flow is shown to alter the pharmaco-
kinetics of IM medications, including long-acting antipsy-
chotics.12 Testosterone can cause vasodilation in human
blood vessels, which can lead to increased blood flow.17 No
publications were identified regarding hormone therapy as a
risk factor, and no correlation can be assumed between
testosterone and the development of PDSS in our case
patient. The event could have occurred regardless of
testosterone therapy. Nevertheless, the physiologic changes
during hormonal therapy should be considered when
assessing the pharmacokinetics of IM injections.

Conclusion

PDSS is a complication that can occur after an injection of
OLAI despite proper administration. Pathophysiology of
this adverse event is not well-understood, and there is
insufficient data to identify well-defined risk factors. Further
observations and studies are necessary to form conclusions
regarding hormonal therapy as a potential risk factor. PDSS
reactions, although rare, continue to reinforce the require-
ment for OLAI postinjection monitoring.
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