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how quickly interventions need to be made when

one of your patients develops priapism? Have
you been uncertain about how long monitoring and
treatment for priapism will be needed and which factors
guide those decisions? Have you wondered why priapism
develops and whether your patients can be rechallenged
with the psychotropic medication that precipitated
priapism? If you have, the following case vignette and
discussion should prove useful.

| | ave you felt ill-prepared to know what to do and

CASE VIGNETTE

Mr A, a 30-year-old man with schizoaffective
disorder, presented to the emergency department for
the third time in 2 weeks with a prolonged, painful
erection of spontaneous onset. His current medications
included long-acting injectable paliperidone palmitate
(administered every 4 weeks, with the most recent dose
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given 4 days prior), valproic acid (1,000 mg daily), and
benztropine (1 mg twice daily). After the consulting
urologist performed an aspiration and irrigated with
phenylephrine, detumescence occurred. Priapism
recurred twice more over the next several hours, each
episode managed with another aspiration and irrigation.
Mr A was then admitted for the management of recurrent
ischemic priapism. His hematologic workup, which
included sickle cell testing, was negative. Given Mr A’s
recurrent priapism and his primary psychotic illness, the
urology service recommended holding all psychotropics
and consulting psychiatry for further recommendations.
His medication history was notable for previous trials
of aripiprazole, haloperidol, and fluphenazine; each of
which had been ineffective for his psychosis. Although
olanzapine was initially beneficial, it was discontinued
due to the development of priapism. After discussing the
situation with Mr A’s outpatient psychiatry team, a trial
of aripiprazole (10 mg daily) was recommended due to
its lower affinity for a-1 adrenergic receptors. However,
priapism recurred that evening, along with acute
agitation. Mr A was again treated with penile irrigation
and phenylephrine injection the following morning.
Further deliberations about next steps were undertaken.

DISCUSSION

What Is Priapism?

Priapism is a rare but potentially serious medical
condition characterized by a prolonged, persistent, and
often painful erection of penile or clitoral tissue lasting
at least 4 hours or occurring in the absence of sexual
stimulation.! Priapism is associated with a variety of
medications, especially psychotropics (eg, antipsychotics
and antidepressants), although the risk varies across
different classes and agents. In those with a history of
priapism or with conditions that predispose to
hypercoagulability (eg, sickle cell disease), psychotropic
medication selection should aim to mitigate this risk.
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Clinical Points

- Priapism is a rare but serious side effect associated with a
variety of medications, particularly psychotropics; both
antipsychotics and antidepressants have been linked to
medication-induced priapism, with the risk varying across
different classes and agents.

- In patients with a history of priapism or conditions that
predispose to hypercoagulability (eg, sickle cell disease),
careful selection of psychotropic medications becomes
crucial to mitigate the risk of priapism.

- Informed consent should be provided for patients
(involving discussion of the risk/benefit profile) before use
of a psychotropic medication associated with priapism,
and this discussion should be documented in the medical
record.

- Treatment of priapism is often challenging for physicians
and debilitating for patients (ie, painful and can result in
permanent loss of sexual function).

Although the precise mechanism of priapism remains
incompletely understood, a-1 adrenergic blockade is
believed to play a key role.

Priapism is divided into 2 types: nonischemic and
acute ischemic. Nonischemic priapism (also known as
high-flow priapism) results from uncontrolled high-flow
arterial blood entering the penis, typically due to an injury
to the genital or perineal region. This dysfunction in
arterial flow and smooth muscle tone leads to prolonged
erections that are generally painless and can last
anywhere from hours to weeks. Nonischemic priapism is
not considered a medical emergency, as it does not carry a
high risk of permanent erectile dysfunction (ED).
Ischemic priapism, however, is a low-flow state caused by
venous outflow obstruction, leading to stagnant,
deoxygenated blood trapped in the corpora cavernosa.
This condition is acutely painful and constitutes a medical
emergency due to the high risk of cavernosal fibrosis,
which can lead to ED if left untreated.! Smooth muscle
edema and atrophy begin in as little as 6 hours; more than
half of patients whose ischemic priapism persists beyond
24 hours have permanent ED.? As such, initial emergent
medical evaluation is crucial to distinguish between
ischemic and nonischemic priapism and guide
appropriate treatment. Acute ischemic priapism accounts
for more than 95% of priapism episodes and has an
incidence of 5.34 per 100,000 men.?* Causes of acute
ischemic priapism include hematologic conditions (eg,
sickle cell disease), malignancies, toxin-mediated reactions
(eg, scorpion stings, spider bites, rabies), and several
pharmacologic agents, although it is often idiopathic.>”
Recurrent or stuttering priapism is a subtype of ischemic
priapism featuring episodes of priapism that are
separated by periods of detumescence.® Recurrent
priapism is especially common in individuals with sickle
cell disease. In patients without sickle cell disease,
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recurrent priapism may commonly arise due to
alterations in inflammation, cellular adhesion, nitric
oxide metabolism, vascular reactivity, and androgen
level regulation.”

How and When Should Acute Ischemic
Priapism Be Treated?

Because acute ischemic priapism is a urological
emergency and can result in permanent ED, immediate
diagnosis and definitive treatment are essential.

The first step in the management of priapism is
emergent evaluation in the emergency department.

A comprehensive history should be obtained, covering
the duration of the erection, the presence of pain, prior
episodes of priapism and its treatment, the medical
history (eg, hemoglobinopathies or hypercoagulable
states), reports of trauma to the perineal region, home
medications (including medications or supplements used
for ED), and recreational substance use.” The physical
examination should include examination of the genitalia,
perineum, and abdomen. Laboratory testing should
include a complete blood count with a differential, a
coagulation profile, and a corporal blood gas with penile
ultrasound to differentiate between ischemic and
nonischemic priapism.” Medications that have been
associated with priapism should be discontinued
promptly. If the medications discontinued are
psychotropics, psychiatry should be consulted for
recommendations.

Treatment of acute ischemic priapism targets
removing the trapped blood (ie, decompression of the
corpora cavernosa via corporal penile aspiration
until fresh, oxygenated blood appears and then
administration of an intracavernosal injection of
phenylephrine!) and restoration of normal circulation
in rapid sequence. Phenylephrine constricts blood
vessels, allowing blood to drain from the penis. Use of
conservative strategies (eg, observation, exercise, cold
compresses, masturbation, or oral medications) may
be used concurrently with (but should not delay)
definitive treatment, as they are unlikely to be
successful and in some cases may be harmful.! In those
with sickle cell disease, for example, cold compresses
can worsen the condition by inducing further sickling.
Moreover, oral medications are unlikely to be
beneficial during an acute episode of ischemic priapism
due to lack of blood flow to the penis.!® Figure 1
depicts initial management of drug-induced ischemic
priapism in biological males.

Clitoral priapism, although painful, is not a medical
emergency, since there is a collateral blood supply to
the clitoris that makes ischemia unlikely.!® Outflow
obstruction due to urogenital malignancies has also been
noted as a rare cause of clitoral priapism.!! Management
includes stopping the offending agent and starting oral
pseudoephedrine or imipramine in place of initial
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Figure 1.

Initial Management of Acute Ischemic Priapism in Biological Males

Discontinue medications associated with priapism.

Send the patient to the nearest emergency department for emergent evaluation.

Obtain comprehensive history and physical.

Obtain laboratory testing and imaging.

Perform corporal aspiration +/- irrigation and
administer repeated intracavernosal injections
of phenylephrine.

Monitor blood pressure and heart rate due to  Explain possible risk factors and potential course of
risk of cardiovascular effects.

the disease.

Measures such as exercise, masturbation, or
hot/cold compress lack evidence and delay
definitive treatment.

Avoid cold compresses in patients with sickle
cell disease to prevent precipitation of further sickling.

Oral medications not helpful during acute episodes
due to lack of blood flow to the penis.

aspiration and irrigation.!® If oral agents are ineffective,
intracavernosal injection of an a agonist can be
considered.®

Which Medications Are Most Likely to Cause
Ischemic Priapism?

Although ischemic priapism is most often idiopathic,
drug-induced priapism due to antidepressants,
antipsychotics, anxiolytics, anticoagulants,
antihypertensives, phosphodiesterase inhibitors,
intracavernosal injections of erectogenic medications, and
recreational substances (such as cocaine, cannabis, and
alcohol)” accounts for approximately 25%—40% of
cases.® While rare, drug-induced priapism tends to
occur at the onset of treatment, although no definitive
associations with dosage or treatment duration have
been established. Given the rarity of this adverse effect,
data on its incidence and prevalence by specific agent
and dosage are limited. Polypharmacy involving
medications that affect blood flow, smooth muscle
function, neurotransmitter concentration, or that have
a-blocking properties may increase cumulative risk and
warrant caution. A review of reported adverse drug events
from 2015 to 2020 found that roughly three-fourths
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(76%) of cases of drug-induced priapism were associated
with just 11 medications, listed here in order of
decreasing frequency: trazodone, quetiapine,
risperidone, olanzapine, aripiprazole, tadalafil,
sertraline, sildenafil, methylphenidate, alprostadil,

and clozapine.'?

Trazodone, a serotonin antagonist and reuptake
inhibitor (SARI), is the most common cause of drug-
induced priapism, accounting for 15.98% of reported
cases.!'? Despite its association with priapism, trazodone
remains widely prescribed, ranking 18th among all
medications prescribed in the United States in 2022,
with over 27 million prescriptions dispensed to nearly
6 million patients.!® The incidence of trazodone-induced
priapism in biological males is estimated to occur in less
than 1% of patients with an incidence between 1 in
1,000 and 1 in 10,000, with most cases occurring
within 1 month of initiation.}*-1¢ Despite being the
most frequently reported to the US Food and Drug
Administration, trazodone-associated priapism accounted
for just 197 individual cases.!? Sertraline, a selective
serotonin reuptake inhibitor (SSRI) antidepressant and
the most prescribed medication on this list (11th most
prescribed in the United States in 2022 with nearly
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40 million prescriptions for 8 million patients), is noted
to have priapism occur in <2% of patients.!>!”

Second-generation antipsychotics (SGAs) represented
4 of the top 5 most frequently implicated agents in drug-
induced priapism.'>!® Antipsychotics as a class are
responsible for an estimated one-third to one-half of
drug-induced priapism cases, most commonly affecting
men under the age of 40.5718 Similar to trazodone,
priapism associated with antipsychotics may occur upon
treatment initiation, reinitiation, or when switching
agents.!? In the 2015-2020 review of adverse drug
events, the number of reported priapism cases
associated with individual antipsychotics ranged from
31 to 153: quetiapine (153), risperidone (130),
olanzapine (106), aripiprazole (80), and clozapine (31).!?
Risperidone, a dopamine and serotonin receptor
antagonist with mild a-adrenergic activity, is one of
the most frequently implicated among SGAs, especially
at higher doses or with rapid titrations.*-2?

Although trazodone and sertraline are prescribed
more frequently than any single antipsychotic,
antipsychotics as a drug class appear more likely to
cause priapism than antidepressants. However,
meaningful comparisons are limited by the overall rarity
of the condition, potential underreporting, and
variability in prescribing patterns. For example, the
increased use of SGAs for off-label indications may
contribute to a higher number of priapism reports.
Conversely, the declining use of first-generation
antipsychotics (FGAs) has corresponded with fewer
reported cases. Among FGAs, agents such as
thioridazine, chlorpromazine, and haloperidol have
been linked to priapism, though reports are less frequent
today compared to SGAs. The relatively high number of
cases involving aripiprazole, often prescribed first due
to a favorable metabolic side effect profile, may reflect
increased prescribing rather than a true higher risk.
Similarly, the observed frequency of clozapine-induced
priapism may increase following the recent removal of
mandated clozapine Risk Evaluation and Mitigation
Strategy (REMS) reporting requirements, which may
have previously led to underprescribing and, therefore,
underreporting.

Priapism has also been reported rarely following
intracavernosal injections of erectogenic agents (eg,
alprostadil for ED, especially when it is administered
incorrectly or in high doses) at a rate of about 0.4%.%42324
Phosphodiesterase-5 (PDE-5) inhibitors (eg, sildenafil
and tadalafil), oral medications primarily used to treat
ED, are not considered independent risk factors for
priapism unless they are taken in excess or in
combination with other medications that affect smooth
muscle and blood flow in the penis used to treat
conditions such as benign prostatic hyperplasia or
hypertension (eg, a-adrenergic antagonists like
tamsulosin, prazosin, and doxazosin). Figure 2 outlines a
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selection of medications associated with increased risk of
drug-induced priapism, while Supplementary Appendix
A provides a comprehensive list of medications,
recreational substances, and supplements linked to
drug-induced priapism.

How Do Medications, Recreational
Substances, or Supplements
Cause Priapism?

Drug-induced priapism results from disruption of the
normal regulation of blood flow, autonomic nervous
system balance, or neurotransmitter concentration.
Many medications, recreational substances, and
supplements contribute to this dysregulation by
promoting vasodilation and shifting autonomic tone
toward increased parasympathetic activity. A key
mechanism involves a-1 receptor blockade, which
interferes with the sympathetic regulation responsible
for detumescence of penile or clitoral tissue.?

Antidepressants, particularly SSRIs, may induce
priapism through a combination of a-1 receptor
antagonism, elevated peripheral serotonin levels, and
altered autonomic tone. While most SSRIs have low
affinity for a-1 receptors, sertraline has relatively higher
a-1 affinity and has been associated with priapism.2
Trazodone, a SARI, has potent a-1-blocking effects and
increases peripheral serotonin concentration, both of
which contribute to inappropriate vasodilation. The risk
is heightened when antidepressants are combined with
other agents that also affect vascular tone (eg, PDE-5
inhibitors, a-1 blockers, or antipsychotics).

The exact pathophysiology of antipsychotic-induced
priapism remains incompletely understood, but a-
adrenergic blockade and changes in neurotransmitter
concentrations in the corpora cavernosa are believed to
play central roles.'® SGAs, such as quetiapine and
risperidone, are more commonly implicated due to their
stronger a-1 receptor antagonism.!®!* However,
exceptions exist. Aripiprazole and olanzapine, both
associated with priapism, have relatively low affinity for a-
1 receptors. Aripiprazole’s antagonism of D, receptors and
5-hydroxytryptamine 2A receptors may interfere with
pathways that control vascular smooth muscle function,
contributing to impaired detumescence. Interestingly,
ziprasidone, an SGA with the highest a-1 affinity, is rarely
reported in the literature. The rising incidence of priapism
with SGAs may correlate with the increased use of
antipsychotics for nonpsychotic or off-label indications.
Table 1 outlines the relative a-1 affinities of antipsychotics.

A range of other agents (eg, a-adrenergic blockers,
recreational drugs, and certain supplements) can cause
priapism, particularly when used in combination or in
high doses. PDE-5 inhibitors (eg, sildenafil, tadalafil)
rarely cause priapism when used as prescribed. However,
risk increases when these agents are used recreationally
or combined with other vasodilators.!® Intracavernosal
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Figure 2.

Selected Medications Associated With Drug-Induced Priapism?

. Quetiapine Risperidone
A"""""‘"°“°s> (12.48%) > (10.54%)

Olanzapine Aripiprazole Clozapine
(8.60%) (6.49%) (2.51%)

Trazodone Sertraline
Antldepressants> (15.98%) >> (4.70%)

ethylphenidate
(2.68%)

>

Vasoactive
Erectile Agents

Sildenafil

Tadalafil
(6.00%) (3.16%)

Alprostadil
(2.60%)

aThe percentages of the individual cases of priapism reported from 2015-2020 in Schifano and colleagues’ review of the US
Food and Drug Administration Adverse Event Reporting System pharmacovigilance database arranged in relative order of

incidence by class.”"®

injections (eg, alprostadil) used to treat ED have a higher
association with priapism, contributing to up to 7% of
ischemic priapism cases.'® Alpha-1 adrenergic blockers
(eg, tamsulosin, prazosin, doxazosin), often prescribed for
benign prostatic hyperplasia or hypertension, relax
vascular smooth muscle and may promote excessive
penile blood flow while hindering venous drainage.
Cocaine and 3,4-methylenedioxymethamphetamine
(MDMA) increase peripheral serotonin concentrations
and induce potent vasodilation, impairing venous outflow
from the penis.?”?® Cannabis may promote priapism
though a combination of sympathetic inhibition,
increased parasympathetic tone, and direct cannabinoid
effects on vasculature.?®?° Certain supplements, such as
ginseng and horny goat weed, are marketed to increase
sexual performance by improving blood flow through
promoting nitric oxide production.*

How Should Clinicians Manage Recurrent
Ischemic Priapism?

Management of acute episodes of recurrent (or
stuttering) priapism is similar to that of standard acute
ischemic priapism and includes penile aspiration and
intracavernosal injection of a-adrenergic agonists,
though adjunctive medications are often utilized to
prevent further episodes.!” Most available evidence for
managing stuttering priapism comes from studies
involving individuals with sickle cell disease, as up to
30%—45% of adult males experience recurrent episodes,
though clinical guidelines remain limited.?*? After
diagnosing recurrent priapism, preventative therapy
should be tailored through shared decision-making,
weighing risks, benefits, and side effects and considering
the patient’s history and values.*?

First-line preventative therapies. Initial pharmacologic
management includes oral a-adrenergic agonists, self-
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administered intracavernosal a agonists, or PDE-5
inhibitors.?® Oral a agonists are effective in nearly three-
fourths (72%) of cases of recurrent priapism.” Options
include pseudoephedrine (50 mg—100 mg nightly) and
etilefrine (50 mg—100 mg once or twice daily).734
Intracavernosal a agonists, such as phenylephrine, may
also be self-administered by patients at home. Low-dose
PDE-5 inhibitors (eg, sildenafil 25 mg daily, tadalafil

5 mg 3 times weekly) are paradoxically effective in
preventing priapism episodes. These agents promote
tachyphylaxis, prevent downregulation of PDE-5, and
prevent the degradation of cGMP, which is particularly
beneficial in idiopathic and sickle cell-associated
priapism.1.7%%

Hormonal therapies. Hormonal interventions aim to
decrease central and/or peripheral testosterone levels to
reduce androgen-driven priapism episodes and are generally
reserved for adults who have failed first-line treatments.
Gonadotropin-releasing hormone (GnRH) agonists (eg,
leuprolide acetate, goserelin acetate) suppress testosterone
production centrally through downregulation of the
pituitary gland. These medications are used in refractory
cases due to their significant side effect burden. 5-a
reductase inhibitors (eg, finasteride 3—5 mg daily,
dutasteride 0.5 mg daily) block the conversion of
testosterone to dihydrotestosterone and have been shown to
reduce priapism episodes in individuals with sickle cell
disease.?*>3¢ Antiandrogens (eg, flutamide, bicalutamide,
chlormadinone) suppress penile androgen receptor activity
and are less likely to cause libido loss compared to GnRH
agonists.?”~* Ketoconazole, an antifungal agent that
reduces androgen production, is sometimes combined with
prednisone for recurrent priapism (ketoconazole 200 mg
3 times daily plus prednisone 5 mg daily for 2 weeks,
followed by ketoconazole 200 mg nightly for 6 months) but
requires monitoring for hepatotoxicity.*> Hormonal
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Table 1.

Affinity of Commonly Prescribed Antipsychotics
to a-1 Adrenoreceptors Calculated From the US
Adverse Event Reporting System Database®

Affinity

Medication to a-1 receptors®

Antipsychotics with high affinity to a-1 receptors >10.0
Ziprasidone 385
Chlorpromazine 385
Risperidone 37.0
Clozapine 14.7
Quetiapine 12.0
Fluphenazine 1.1

Antipsychotics with low/medium affinity to a-1 receptors <10.0
Perphenazine 10.0
Paliperidone 9.9
Haloperidol 5.9
Aripiprazole 39
Loxapine 36
Olanzapine 1.9

aBased on data from Andersohn et al."
Y107M )

therapies should not be used in patients who have not yet
reached sexual maturity. In adults, side effects may include
hot flashes, gynecomastia, ED, loss of libido, and infertility.
Other agents with limited evidence. Several additional
medications have been explored with limited clinical data.
Digoxin, a cardiac glycoside, may affect corporal smooth
muscle relaxation by blocking the Na*/K* pump, resulting
in fewer hospitalizations for priapism and higher life
satisfaction.!* Gabapentin is a y-aminobutyric acid (GABA)
derivative that blocks voltage-gated calcium channels and
reduces smooth muscle tone in the corpora cavernosa,
leading to a decrease of testosterone and follicle-stimulating
hormone levels.**? A case series showed that 400 mg
4 times daily, up to 2,400 mg daily, allowed 2 patients to
remain symptom free for 16—24 months.*® Baclofen, a
GABA-B receptor agonist and skeletal muscle relaxant,
reduces erection and ejaculation via central inhibition
(10 mg 1-3 times daily with weekly increases to a maximum
of 90 mg daily).* Terbutaline, a 3-2 agonist, causes smooth
muscle relaxation and may be particularly useful for
priapism resulting from intracavernosal injections.*>%
When priapism recurs, 5-10 mg can be taken immediately
followed by another 5 mg taken 15 minutes later, with
5-10 mg daily thereafter.*! Hydroxyurea, a
chemotherapeutic agent used in sickle cell disease,
prevents nitric oxide sequestration and may reduce
priapism episodes through treatment of sickle cell disease.
Considerations in clinical decision-making. When
initiating oral pharmacotherapy for recurrent priapism,
clinicians should consider the suspected etiology, the
indication for the medication in question, the patient’s
history of priapism and prior effective treatments, and the
half-life of any potentially offending medications. In patients
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with sickle cell disease, hydration status plays a critical role
in the management of stuttering priapism; however, there
is no evidence to support routine rehydration in patients
without sickle cell disease (though the risk of adverse effects
from rehydration is minimal). In most cases of drug-
induced priapism, the causative agent is discontinued
promptly, and patients typically do well. In patients
receiving long-acting injectable antipsychotics, however,
symptoms may persist until drug levels decline, which may
take several days. In these scenarios, monitoring and a
preventative strategy are warranted, along with
consideration of alternative agents. Currently, there are no
standardized guidelines for how long to monitor such
patients based on drug half-life before discharge or
discontinuation of adjunctive treatment. Preventative
therapy should be guided by clinical judgement, prior
efficacy, frequency of recurrence, and patient values.
Figure 3 summarizes management strategies for recurrent
ischemic priapism. Additional treatment details are
provided in Supplementary Appendix B.

How Can Clinicians Select a Medication
in the Context of Antipsychotic-Induced
Priapism and Decompensated
Psychotic lliness?

Although data guiding antipsychotic selection in
patients with a history of priapism are extremely limited,
clinicians must consider polypharmacy, the risk of
priapism alongside psychiatric severity, medical and
medication history, and patient preferences when making
treatment decisions. Reducing polypharmacy is a key
first step. The concomitant use of antipsychotics with a
blockers, psychoactive substances, or medications for ED
may increase the risk of priapism. For instance, in a
patient with a primary psychotic disorder who is also
receiving an a antagonist for hypertension, recurrent
priapism should prompt consideration of an alternative
antihypertensive agent. At the same time, dose reduction
of the antipsychotic should be explored. If priapism
persists despite dose reduction, switching to an
antipsychotic with lower a-1 receptor affinity is
recommended.®

Alpha-1 receptor affinity plays an important role
in priapism risk. Mesoridazine, ziprasidone, and
chlorpromazine have the highest a-1 receptor affinities,
while loxapine, olanzapine, and pimozide exhibit the
lowest.!®1? The physiologic picture is murky, however, as
quetiapine, risperidone, olanzapine, and aripiprazole are
most frequently associated with priapism despite
olanzapine and aripiprazole having relatively low a-
blocking activity (Table 1). Clozapine affects multiple
neurotransmitter systems including dopamine,
serotonin, and norepinephrine and has significant a-
adrenergic blocking activity. Conversely, ziprasidone,
despite high a affinity, is more rarely reported to cause
priapism than other agents. Despite comparatively low
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Figure 3.

Tiered Adjunctive Medication Management Approaches for
Recurrent (stuttering) Ischemic Priapism, With Emphasis on
Mechanisms and Evidence Support

—‘ Acute management

¢ Penile aspiration

* Intracavernosal alpha agonists (eg, phenylephrine)

—‘ First-line prevention

* Oral alpha agonists

¢ Pseudoephedrine 50 mg-100 mg nightly
o Etilefrine 50 mg—100 mg daily

¢ PDE-5 inhibitors

* Sildenafil 25 mg daily

 Tadalafil 5 mg, 3x/week

 Self-administered phenylephrine injections

—‘ Hormonal therapies

* GnRH agonists

o Leuprolide, goserelin

* 5-alphareductase inhibitors
e Finasteride 3 mg-5 mg daily
¢ Dutasteride 0.5 mg daily

¢ Antiandrogens

* Ketoconazole + prednisone

4‘ Limited evidence

¢ Digoxin

¢ Baclofen

¢ Gabapentin

¢ Terbutaline

¢ Hydroxyurea

—‘ Considerations

* Long-acting injectable medications may prolong stuttering priapism course
¢ Treatment choice should reflect comorbidities, drug exposure, and patient preferences

Abbreviations: GnRH = gonadotropin-releasing hormone, PDE-5 = phosphodiesterase-5.

reported cases of loxapine- and ziprasidone-induced
priapism in the literature among commercially available
antipsychotics in the United States, these medications are
prescribed much less commonly than other agents. Given
the multifactorial neurochemical involvement, including
dopaminergic, serotonergic, noradrenergic, and GABAergic
pathways, clinical decisions need not rely solely on a-
receptor—binding profiles, which explains the wide variety
of potentially effective adjunctive agents (Figure 3).

While hormonal therapies are the most effective at
preventing future occurrences, they often carry significant
side effects that are typically troublesome for young
patients. Agents such as gabapentin, baclofen,
pseudoephedrine, or PDE-5 inhibitors may offer more
favorable side effect profiles, and selection can be
tailored to the patient’s psychotropic regimen. Deciding
whether to restart or continue high-risk medications after
an episode of priapism remains a major clinical
challenge, especially in the absence of standardized
guidelines. When considering reinitiating a high-risk
medication, clinicians should weigh the risks and

Posting of this PDF is not permitted. | For reprints or permissions, contact
permissions@psychiatrist.com. | © 2025 Physicians Postgraduate Press, Inc.

benefits of restarting versus withholding the agent,
evaluate the potential role of adjunctive or preventative
therapy, engage in shared decision-making with the
patient, and clearly document the rationale and
discussion in the medical record.

What Happened to Mr A?

Given the concern that Mr A’s medications were
contributing to increased a-1 blockade and potentially
worsening recurrent priapism, aripiprazole,
hydroxyzine, valproic acid, and benztropine were
discontinued. The psychiatrist started gabapentin at
400 mg 4 times daily, both as adjunctive treatment for
stuttering priapism and off label use for anxiety. Despite
these adjustments, Mr A remained agitated on day 5 of
the hospital stay, which was characterized by near-
constant internal preoccupation; therefore, parenteral
haloperidol was administered along with lorazepam.
Urology recommended a transfer to a tertiary care center
for consideration of a possible shunt. While awaiting
discharge, Mr A required 1 additional corporal irrigation

Prim Care Companion CNS Disord 2025;27(4):25f03942 | Psychiatrist.com
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and phenylephrine injection. At the tertiary care center,
recurrence of priapism did not occur for 48 hours,

and Mr A requested a discharge home. The consultation-
liaison psychiatry service restarted valproic acid at

500 mg daily and recommended close follow-up care by
his outpatient team to consider restarting antipsychotic
treatment.

CONCLUSION

Drug-induced priapism is a serious adverse reaction
in those who have been prescribed antipsychotics and
antidepressants. Data guiding antipsychotic selection in
the setting of recurrent priapism are limited and guided
primarily by medication efficacy and patient tolerability,
as antipsychotics with relatively low a-1-blocking
activity still report this side effect. Patients with
recurrent drug-induced priapism who require long-term
antipsychotic therapy necessitate psychiatry and urology
comanagement, with likely use of adjunctive
medications (eg, gabapentin, baclofen, or
pseudoephedrine). Interventions prior to penile shunt
(such as adjunctive medications) should be carefully
considered to avoid permanent sexual dysfunction.
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Supplementary Appendix A

Table 1. Comprehensive List of Medications Associated With Drug-Induced Priapism
Elevated risk medications are bolded, with the percentages of the individual cases of priapism in
Schifano and colleagues’ review of the US Food and Drug Administration Adverse Event
Reporting System pharmacovigilance database arranged in relative order of incidence by

Class7,12,18

Medication class Medications

Atypical: Quetiapine (12.48%), risperidone (10.54%), olanzapine (8.60%), aripiprazole
Antipsychotics (6,4?%), clozapine (2,'51%), paliperi.done, 'iloperidon'e, ziprasido'ne o

Typical: Chlorpromazine, fluphenazine, trifluoperazine, haloperidol, thioridazine,
zuclopenthixol, pipamperone
SARIs: Trazodone (15.98%)

Antidepressants SSRIs: Sertraline (4.70%), citalopram, escitalopram, fluoxetine, paroxetine

SNRIs: Venlafaxine, duloxetine, atomoxetine
NDRIs: Bupropion

CNS stimulants Methylphenidate (2.68%), dexmethylphenidate, lisdexamfetamine

Sildenafil (3.16%), tadalafil (6.00%), alprostadil (2.60%) (intracavernosal injection),

Vasoactive erectile agents L S
papaverine (intracavernosal injection)

Alpha-adrenergic receptor | Selective: Tamsulosin, terazosin
antagonists Nonselective: Doxazosin, prazosin

Anesthetics Morphine (epidural), propofol

Testosterone enanthate, gonadotropin releasing hormone, androstenedione,

H 1 th i ipti
ormonal therapy cabergoline/bromocriptine

Anxiolytics Hydroxyzine
Antihypertensives Hydralazine, guanethidine, propranolol
Anticoagulants Unfractionated heparin, low molecular weight heparin, warfarin, acenocoumarin
Chemotherapy Oxaliplatin
Dopamine agonist Rotigotine
Herbal supplements Tribulus terrestris, Rhino 7 Platinum 3000, All Nite Long, horny goat weed
Anticonvulsant Topiramate, valproate, pregabalin, gabapentin, lamotrigine
Monoclonal antibody Adalimumab
Antibiotics Vancomycin
Melanocortin Melanotan-II
Parenteral nutrition 20% fat emulsion

Recreational substances Cocaine, cannabis, MDMA, alcohol

SARIs: serotonin receptor antagonists and reuptake inhibitors
SSRIs: selective serotonin reuptake inhibitors

SNRIs: serotonin and norepinephrine reuptake inhibitors
NDRIs: norepinephrine and dopamine reuptake inhibitors
MDMA: 3.,4-methylenedioxymethamphetamine



Supplementary Appendix B

Table 2. Agents Used to Treat or Prevent Subsequent Episodes of Priapism

Medication/FDA Mechanism of Action for | Typical Dose Dosing Strategies for Common Side Effects Serious Reactions Caution/Other
Indication and Off-Label | Priapism Priapism Information
Uses

HORMONAL THERAPIES

GnRH agonists

Leuprolide acetate
Central precocious puberty,
endometriosis, advanced
prostate cancer, uterine
leiomyoma

Off label: premenopausal
ovarian preservation during
chemotherapy and
endocrine therapy, breast
cancer in male patients,
hormone therapy for
transgender males,
paraphilias (male)

Goserelin acetate
Advanced breast cancer,
endometrial thinning,
endometriosis, advanced
prostate cancer, locally
advanced prostate cancer

Off label: combination
therapy for breast cancer,
premenopausal ovarian
preservation during
chemotherapy, breast
cancer in male patients,
hormone therapy for
transgender women

Central androgen ablation;
causes initial increase in
FSH and LH; chronic use
leads to suppression of
pituitary gonadotropins
with serum testosterone
levels comparable to
surgical castration

Adult: 3.75 mg every 4
weeks (endometriosis) 7.5
mg every 4 weeks (prostate
cancer); available in long-
acting injectable
formulations (45 mg every
6 months)

Pediatric:
Weight-directed dosing:
7.5 to 15 mg every 4 weeks

Fixed dosing: 7.5 mg
every 4 weeks

Men: 7.5 mg every 4
weeks; 45 mg every 6
months

ECG changes,
hypertension, ischemia,
peripheral edema,
diaphoresis, pruritis,
abdominal pain,
constipation, diarrhea,
nausea, vomiting,
psychiatric side effects,
fever, fatigue

Decreased bone density,
hypersensitivity reactions,
cardiovascular events,
pituitary apoplexy,
psychiatric side effects, QT
prolongation, seizures,
tumor flare, gynecomastia
(men), decreased libido
(men)

Used for refractory cases
due to poor tolerability;
50% efficacy with
preventing future priapism
episodes

Adult: 3.6 mg SUBQ
every 4 weeks

3.6 mg SUBQ every 4
weeks

Women: peripheral
edema, vasodilation, acne,
diaphoresis, seborrhea,
decreased/increased libido,
abdominal pain, nausea,
infection, depression,
asthenia, emotional
lability, headache,
insomnia

Men: hot flashes,
abdominal pain, nausea,
vasodilation, asthenia,
insomnia, decreased libido,
fatigue

Decreased bone density,
worsening glycemic
control, psychiatric side
effects, tumor flare,
cardiovascular events,
gynecomastia

Used for refractory cases
due to poor tolerability

Antiandrogens

Flutamide
Metastatic prostate cancer

Inhibits binding of
androgen in target tissues

Adult: 250 mg TID with
LH agonist

125 to 250 mg TID*’

Hot flashes, diarrhea,
galactorrhea, vomiting,

Loss of libido, impotence,
gynecomastia,

Liver function monitoring
necessary; hepatic toxicity




Medication/FDA Mechanism of Action for | Typical Dose Dosing Strategies for Common Side Effects Serious Reactions Caution/Other
Indication and Off-Label | Priapism Priapism Information
Uses

impotence, cystitis, rectal hepatotoxicity can occur

Off label: paraphila (men)

Bicalutamide
Metastatic prostate cancer

Off label: locally
advanced prostate cancer,
salivary gland tumors

Chlormadinone
[Not approved in the
United States]

Internationally: birth
control, hot flashes,
prostate cancer, BPH

hemorrhage

Adult: 50 mg once daily
with LH agonist

50 mg daily®

Peripheral edema, pain, hot
flashes, gynecomastia,
constipation, nausea,
diarrhea, mastalgia,
anemia, infection, dyspnea,
decreased libido, fatigue

Hepatotoxicity, anemia,
gynecomastia, interstitial
lung disease

May increase the risk of
cardiovascular disease,
decreased bone mineral
density, diabetes

Adult: 1 to 100 mg daily
depending on indication

100 mg daily*’

Menstrual irregularities,
headaches, nausea, sexual
dysfunction

Sexual dysfunction,
adrenal insufficiency

5-alpha reductase inhibitors

Finasteride
BPH, male pattern hair loss

Off label: hirsutism

Dutasteride
BPH

Inhibits conversion of
testosterone to
dihydrotestosterone
(DHT), thereby
suppressing serum DHT
levels

Adult: 1to 5 mgonce
daily

Pediatric: not
recommended

36

3 to 5 mg daily

Impotence, hypotension,
orthostasis, peripheral
edema, rhinitis

Sexual dysfunction,
prostate cancer,
gynecomastia, increases
risk of self-harm and
depression

Requires no kidney or liver
dosing

Adult: 0.5 mg once daily

Pediatric: not

0.5 mg daily*

Decreased libido,
impotence, prostate cancer

Prostate cancer,
gynecomastia, increases
risk of self-harm and

Off label: male pattern recommended depression

baldness

Antifungals

Ketoconazole (oral) Inhibits adrenal enzymes Adult: 200 - 600 mg in 1 Ketoconazole 200 mg + Headache, stomach pain, Hepatotoxicity, Black box warning:
Systemic fungal infections | responsible for androgen to 3 divided doses; max 1.2 | prednisone 5 mg TID for 2 | diarrhea, constipation, gynecomastia hepatotoxicity, QTc

Off label: Cushing
syndrome, prostate cancer

and cortisol synthesis

g/day

Pediatric:
-2 yearst+: 3.3t0 6.6
mg/kg/day

weeks, then ketoconazole
200 mg nightly for 6
months*

heartburn, gas, taste
alteration, nervousness,
numbness in hands or feet,
hair loss, flushing,
sensitivity to light,
decreased libido

prolongation

Hepatic dosing needed, not
renal

DRUGS THAT ALTER THE CORPORAL MUSCLE TONE




Medication/FDA Mechanism of Action for | Typical Dose Dosing Strategies for Common Side Effects Serious Reactions Caution/Other
Indication and Off-Label | Priapism Priapism Information

Uses

Alpha agonists

Pseudoephedrine Adult: 50 - 100 mg nightly' Palpitations, nausea, Persistent palpitations, Requires renal dosing

Nasal congestion

Off label: hyperlactation

Etilefrine
[not approved in the United
States]

Internationally:
Hypotension in patients
with circulatory failure,
anesthesia-induced
hypotension, post-
operative hypotension

Phenylephrine
Hypotension in patients
with circulatory failure,
mydriasis and
vasoconstriction of
conjunctival blood vessels,
nasal congestion

Off label: priapism,
hypotension in the setting
of anesthesia

Promotes vasoconstriction,
thereby assisting corporal
drainage

-IR: 60 mg every 4-6
hours

-ER: 120mg every 12
hours or 240 mg every 24
hours; max 240 mg daily

Pediatric:

- <4 years: 1 mg/kg/dose
every 6 hours; max 15
mg/dose

- 4-6 years: 15 mg every
4-6 hours; max 60 mg daily
- 6-<12 years: 30 mg
every 4-6 hours; max 120
mg/24 hours

->12 years: same as adult

dizziness, xerostomia,
anxiety, tremor, insomnia,
headaches

dyspnea, allergic reaction,
chest pain, urinary
retention

Do not use with or within 2
weeks of discontinuing a
monoamine oxidase
inhibitor

Adult: 5-10 mg TID; max
30 mg/day

Pediatric

-<2years: 1-2.5mgTID;
max 7.5 mg/day

- 2-6 years: 2.5-5mg TID;
max 15mg/day

->6 years: 5-10 mg TID;
max 30 mg/day

5-10 mg nightly**

Palpitations, nausea,
dizziness, xerostomia,
anxiety, tremor, insomnia

Persistent palpitations,
dyspnea, allergic reaction,
chest pain, urinary
retention

Effective in up to 72% of
cases of recurrent
priapism’

Adult:
IV: 0.1 to 1.5 ug/kg/min

200 ucg/mL every 3to 5
minutes’

Can be prescribed for
outpatient intracavernosal
use while awaiting the
effect of other agents

Headache, hypertension,
bradycardia, palpitations,
sweating, insomnia,
worsening BPH

Hypertension when using
systemically; typically side
effects are short lived

Contraindicated in patients
with history of epilepsy, on
anticonvulsants, cardiac
dysfunction, PAH

Requires hepatic and renal
dosing

Antiarrhythmic agent
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Digoxin Inhibits corporeal smooth Adult: 0.0625 - 0.25 mg 0.25 - 0.5 mg daily® Bradycardia, dizziness, Gynecomastia, decreased Must be monitored; serum

HFrEF, atrial fibrillation,
atrial flutter

Off label: sustained fetal
supraventricular
tachyarrhythmia,
supraventricular
tachycardia (rate control)

muscle Na*/K* pump,
leading to inhibition of
Ca?* efflux from smooth
muscle cells, which
promotes contraction and
impedes nitric oxide-
induced relaxation

once daily

Pediatric:

- Dosing strategies range
by weight from 2.5 mcg/kg
BID to 2.5-4 mcg/kg BID

->10 years or >30 kg:
0.125 mg BID or 0.25 mg
once daily

confusion, weakness,
diarrhea, headache

libido

Toxicity: arrhythmias,
hyperkalemia, lethargy,
delirium, xanthopsia

target is 0.5 to <0.9 ng/mL,
some guidelines go higher;
toxicity arises with levels
>2 ng/mL

Can use every other day
dosing strategies in older
patients

Renally excreted; GFR
adjustments necessary

Several pertinent
interactions

Beta-2 agonist

Terbutaline
Bronchospasm

Off label: tocolysis

Relaxes smooth muscle;
mechanism of action for
priapism poorly understood

Adult: 2.5-5 mg TID; max
15 mg/day

Pediatric:

- 12-15 years 2.5 mg TID;
mac 7.5 mg/24 hours

->15 years: 5 mg TID;
can reduce to 2.5 mg if side
effects; max 15 mg/24
hours

5 to 10 mg immediately,
then 5 mg taken 15 minutes
later; maintenance dose 5
to 10 mg daily>!

Nervousness, tremor,
hypertension, sweating,
xerostomia, muscle cramps

Shortness of breath,
allergic reactions,
palpitations, seizures,
hypokalemia,
hyperglycemia

Contraindicated in patients
with diabetes,
hypertension,
hyperthyroidism, seizures

GABA agonists

Gabapentin
Postherpetic neuralgia,
partial seizures

Off label: alcohol use
disorder, alcohol
withdrawal, chronic cough,
essential tremor,
fibromyalgia, generalized
anxiety disorder, hiccups,
neuropathic pain, panic
disorder, restless leg
syndrome, social anxiety
disorder, vasomotor
symptoms of menopause

Inhibits Ca*" efflux from
smooth muscle cells in the
corpora, preventing smooth
muscle relaxation®?

Adult: 100-300 mg 1-3
times daily to start; max
3600 mg/day

Pediatric:

- IR, 3 to <12 years: 10-15
mg/kg/day in 3 doses; up to
50 mg/kg/day

->12 years: 300 mg TID;
typical 900 to 1800
mg/day; max 2400 mg/day
in 3 divided doses

400 mg TID; max 2400 mg
daily®

Dizziness, drowsiness,
emotional lability,
hostility, ataxia, weight
gain

Respiratory depression,
anaphylaxis, erectile
dysfunction, anorgasmia,
DRESS, SJS, TEN,
suicidal ideation

Requires renal and hepatic
dosing

Caution when using
concurrently with other
CNS depressants due to
increased risk of
respiratory depression
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Baclofen Reduces excitatory Adult: 10 mg TID; increase Dizziness, nausea, Hallucinations, seizures, Can also be used
Spasticity neurotransmission in Oral: 5to 10 mg TID; max | weekly; max 90 mg* vomiting, drowsiness, potentially addictive; can intrathecally with more

Off label: alcohol use
disorder, hiccups, muscle
spasm

presynaptic neurons and
inducing inhibitory
neurotransmission by
GABA agonism; reduction
in spasticity can reduce
erections

80 mg/day

Intrathecal: 50 mcg; max
100 mcg

Pediatric:
12 years+: 5 mg TID; max
80 mg/day

Intrathecal: 25 to 50 mcg;
max 100 mcg

asthenia, weakness,
headache, nausea,
constipation, frequent
urination

withdraw if abruptly
stopped

efficacy

Renal dosing advised;
avoid with hemodialysis

Antineoplastic agents

Hydroxyurea
CML, head and neck
carcinoma, SCD

Off label: AML,
differentiation syndrome,
essential
thrombocytopenia,
hypereosinophilic
syndrome, meningioma,
myelofibrosis,
polycythemia vera

Inhibits ribonucleotide
diphosphate, arresting cells
in S phase; reduces
hemolysis and free
hemoglobulin levels and,
therefore, prevents nitric
oxide sequestration

Adult: 15 - 100 mg/kg/day
ideal body weight; 500 mg
to 3 g daily; depending on
indication

Pediatric:

- 6 months to 2 years: 15 to
20 mg/kg/dose

- 2 years+: 20 mg/kg/dose
once daily

Used as treatment for SCD
only

Eczema, headache,
constipation, hair loss,
weight gain, loss of
appetite, changes in skin
and nails

Bone marrow suppression,
leg ulcers, secondary
primary malignancies,
infection, macrocytosis,
neutropenia, oligospermia

Renally dosed, no need for
hepatic dosing

Requires dose adjustment
in obesity

PDE-5 inhibitors

Sildenafil
ED, PAH

Off label: high altitude
pulmonary edema,
Raynaud phenomenon,
sexual dysfunction
associated with SSRIs

Chronic use can prevent
the downregulation of
PDE-5 and chronic
accumulation of cGMP,
leading to a reduction on
priapism episodes

Adult:

ED: 50 to 100 mg once
daily

PAH: 20 mg TID

Pediatric:
PAH: 10 to 20 mg TID;
max 40 mg/dose

25 to 50 mg daily™®

Flushing, diarrhea,
dyspepsia, headache, back
pain, myalgias, visual
disturbance, epistaxis

Hearing loss, hypotension,
priapism, visual
disturbance




Off label: high altitude
pulmonary edema, sexual
dysfunction associated
with SSRIs

depending on formulation
PAH: 20 to 40 mg once
daily

Pediatric: Not FDA-
approved

pain, myalgia, respiratory
infections

disturbance
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Tadalafil Adult: 5 mg three times weekly> Flushing, dyspepsia, Hearing loss, hypotension, | Renal dosing; not

BPH, ED, PAH ED: 2.5 mgto 10mg daily nausea, headache, back priapism, visual recommended for use with

severe hepatic impairment

GnRH: gonadotropin releasing hormone

LH: luteinizing hormone

CML: chronic myeloid leukemia

ED: erectile dysfunction

PAH: pulmonary arterial hypertension
BPH: benign prostatic hyperplasia
HRrEF: heart failure with reduced ejection fraction

AML: acute myeloid leukemia
SCD: sickle cell disease

GABA: gamma amino butyric acid
PDE-5: phosphodiesterase 5

SSRI: selective serotonin reuptake inhibitor
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