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   Ischemic priapism is a com mon but underrecognized mor bid ity affect ing about 33 %  of adult men with sickle cell dis ease 
(SCD). The onset of priapism occurs in the pre pu ber tal period and tends to be recur rent with increas ing age. Signifi -
cantly, priapism is asso ci ated with an unrec og nized high bur den of men tal duress and sex ual dys func tions. The diag no-
sis of priapism is clin i cal. Many epi sodes of priapism will resolve spon ta ne ously, but when an epi sode lasts lon ger than 
4 hours, the epi sode is con sid ered a uro logic emer gency requir ing quick inter ven tion with either cor po ral aspi ra tion or 
shunt sur gery. Only 3 ran dom ized clin i cal tri als (stilbesterol, ephed rine or etilefrine, and sildenafi l) have been conducted 
for sec ond ary priapism pre ven tion in SCD. All 3 tri als were lim ited with small sam ple sizes, selec tion biases, and incon clu-
sive results after com ple tion. The cur rent molec u lar under stand ing of the patho bi  ol ogy of priapism sug gests a rel a tive 
nitric oxide (NO) defi  ciency sec ond ary to chronic hemo ly sis in SCD and asso ci ated phos pho di es ter ase type 5 dysregu-
lation. We posit an increase in NO lev els will restore the nor mal homeo static rela tion ship between vol un tary erec tion 
and detu mes cence. Currently, 2 ran dom ized phase 2 tri als (1 dou ble - blind, pla cebo - con trolled trial and 1 open - label, 
sin gle - arm inter ven tion) are being conducted for sec ond ary priapism pre ven tion in men at high risk for recur rent 
priapism (NCT03938454 and NCT05142254). We review the epi de mi  ol ogy and patho bi  ol ogy of priapism, along with 
mech a nis tic ther a peu tic approaches for sec ond ary pre ven tion of priapism in SCD.  

   LEARNING OBJECTIVES 
    •  To review the lat est epi de mi  ol ogy and patho bi  ol ogy of priapism in sickle cell dis ease 
   •  To explain the mech a nis tic ther a peu tic approaches for sec ond ary pre ven tion of priapism in sickle cell dis ease  

  Introduction 
 Sickle cell dis ease (SCD) is asso ci ated with priapism, a per­
sis tent pain ful erec tion occur ring with or with out sex ual 
desire. 1,2  Priapism ­ related pain is a car di nal fea ture of ische­
mia (low fl ow) due to com part ment syn drome. In con trast, 
nonischemic (high fl ow) priapism results from a trauma ­ 
related arte rial injury. 3  In chil dren and adults with SCD, ische­
mic priapism is the most com mon pre sen ta tion (95 % ), 4

reported at least once in approx i ma tely 33 %  of ado les cents 
and adults with SCD. 1  Approximately 74 %  of the priapism 
epi sodes are the stuttering (recur rent) type, last ing for a 
sev eral ­ hour dura tion or less, which remits and relapses with 
or with out med i cal inter ven tion. 1  Priapism occurs less com­
monly in chil dren youn ger than 18 years (3.6 % ). 1,2  Genome ­
 wide asso ci a tion stud ies have reported an asso ci a tion 
between priapism and poly mor phism in genes of transform­
ing growth fac tor –  β  recep tor ( TGFBR3 ), sub unit of fac tor 
VIII, integrin  α  ­ V, aquaporin, and  Klotho  gene. 5  

 Distinguishing major priapism (last ing  ≥ 4 hours) from 
stuttering priapism ( < 4 ­ hour epi sode) is crit i cal for risk 
strat i fi  ca tion of time ­ depen dent priapism ­ related erec tile 
dys func tion and penile fi bro sis. 1,6,7  Individuals with SCD ­ 
related priapism also have a higher rate of penile defor­
mities, lower sex ual desire, lower inter course sat is fac tion, 
and over all decreased sat is fac tion with sex life com pared 
with those with out a his tory of priapism. 1  The bur den of 
severe erec tile dys func tion is 2.5 ­ fold higher among men 
with SCD com pared with men with out SCD and about 
5 ­ fold higher among those with a his tory of priapism. 1,4  

 Priapism is asso ci ated with men tal health mor bid ity, 
includ ing anx i ety and depres sion. 1,8  An indi vid ual ’ s inad e­
quate knowl edge of priapism, in addi tion to the shame and 
embar rass ment, may con trib ute to about 50 %  of affected 
indi vid u als fail ing to seek med i cal inter ven tion or even dis­
cuss the com pli ca tion with their cli ni cians and rel a tives. 1,8,9

Thus, the lack of knowl edge of priapism may add to the 
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underrecognition of the burden in a clinical setting.9,10 We review 
the epidemiology and pathobiology of priapism, along with 
mechanistic therapeutic approaches for secondary prevention 
of priapism in SCD.

Literature search method
We searched PubMed and MEDLINE databases using medi­
cal subject headings (MeSH) for full research articles published 
in the English language from January 2017 to April 2022 that 
reported on priapism in SCD: key search terms include priapism 
OR recurrent ischemic priapism OR stuttering AND sickle cell 
AND treatment. As per instructions for authors, we only include 
articles published within the past 5 years. A total of 12 articles 
were identified in PubMed. We also reviewed the clinicaltrials​
.gov for actively enrolling SCD priapism trials. We reviewed each 
of the 12 articles with their references. Two authors indepen­
dently screened the publications before they were selected. We 
selected all articles that reported prevalence, incidence, path­
ogenesis, and treatment of SCD-related priapism. More articles 
on priapism published within the past 5 years were identified 
in the references included when they contained new relevant 
information. We excluded non-English-language publications. 
Based on the suggestion of the reviewers, we added more ref­
erences that were published more than 5 years ago because of 
their relevance in clarifying some statements included in our first 
submission.

Consent was obtained from the patient whose case scenario 
was described, and the details were sufficiently altered to mask 
his identity.

CLINICAL CASE
A 22-year-old young adult with sickle cell anemia (SCA) posted 
on a Facebook health education group about his frustration 
with a recurrent painful erection, which disturbed him almost 
daily at night. He had visited several health care facilities with 
the same complaint, and medications were given to him with­
out improvement. He confessed to the group that he was 
praying to die because of this painful and disturbing health 
challenge. The adult hematology physician was consulted. On 
presentation, the patient confirmed having a history of recur­
rent priapism daily, with each episode lasting about 2 to 3 hours  
at night. The last episode was the night before he came to the 
clinic. He confessed to having attempted suicide due to the 
priapism several times but could not because of his faith. He 
had no history of other triggers of priapism apart from SCA. 
His baseline Patient Health Questionnaire–9 score was 13, 
blood pressure was 100/60  mm Hg, and steady-state hemoglo­
bin was 6.5  g/dL. He was not eligible for assessment with the 
International Index of Erectile Function (IIEF) because he had 
no history of sexual activity. After evaluation, he was counseled 
about his condition and started on hydroxyurea 20  mg/kg and 
tadalafil 5  mg (in the morning) daily. He was asked to chart the 
priapism incidences in a paper diary for the next 4 weeks. For 
his suicidal ideation and symptoms of depression, a psychia­
trist evaluated him and commenced him on imipramine 25  mg 
once an evening. He came back 4 weeks later and had only 
3 episodes of stuttering priapism with a maximum duration of  

45 minutes since starting the treatment mentioned above, with 
the last episode being 3 weeks prior to the clinic visits. His 
Patient Health Questionnaire–9 score had dropped from 13 to 
3. Subsequently, the priapism subsided to almost no episodes 
per month. The patient later believed that he was no longer 
at risk for recurrent priapism and elected to stop all therapy. 
Approximately a year after stopping the therapy, the symp­
toms recurred, and he developed a major priapism episode 
that lasted 48 hours at home. After 48 hours of an ischemic 
priapism episode, he presented to a private urology hospital, 
where he initially had penile aspiration with saline and phenyl­
ephrine irrigation. These strategies failed to result in detumes­
cence. Subsequently, he was taken to the operating room for a 
penile shunt surgery to relieve compartment syndrome.

Pathobiology of priapism and a potential target  
for prevention
Nitric oxide (NO) is a critical molecule in the initiation and regula­
tion of normal erection. Nitric oxide acts through the activation of 
guanylate cyclase to stimulate cyclic guanosine monophosphate 
(cGMP) production, which activates protein kinase G. The final  
result of these events includes blood vessel dilation and penile 
smooth muscle relaxation.11 Nitric oxide–induced cGMP also regu­
lates the expression of phosphodiesterase type 5 (PDE-5), the 
key enzyme associated with detumescence by degrading cGMP. 
The expression of PDE-5 is directly correlated with the tonic level 
of cGMP. Thus, a low PDE-5 level is associated with abnormal 
detumescence. Chronic hemolysis in SCD results in endothelial 
NO depletion, associated with decreased cGMP level and cor­
responding low level of PDE-5, which cumulatively lead to an 
inability to terminate an erection. When neuronal NO is released, 
driving an erection response, the chronically low PDE-5 expres­
sion in the penile tissues fails to terminate the erection. Thus, the 
primary working hypothesis for priapism in SCD is related to NO 
depletion associated with PDE-5 dysregulation. Other molecu­
lar pathways implicated in the pathobiology of priapism include 
RhoA/Rho kinase, adenosine, and opiorphin.4,11

Based on the understanding of NO and PDE-5 homeostasis 
for normal erection and detumescence, we propose to test the 
hypothesis that a combination of hydroxyurea (potential NO 
donor) and a daily PDE-5 inhibitor increases the tonic cGMP lev­
els and decreases the priapism incidence (see Figure 1).

Clinical evaluation and management of acute priapism
The typical presentation of priapism is stuttering, which is often 
prodromal for major priapism requiring surgical intervention. 
When a patient presents with acute priapism lasting <3 hours, a 
history of potential triggers should be taken. Infection, full blad­
der when going to sleep, and dehydration have been associated 
with the onset of priapism, but there is no yet well-established 
mechanistic relationship.1,6 Rapid eye movement sleep mecha­
nism involves disinhibition of neural functions at the spinal cord 
level that regulate sleep-related erections and could trigger pria­
pism in the absence of PDE-5 control.12

Some drugs, such as antidepressants, antipsychotics, anti­
coagulants, alcohol, and cocaine, have been reported to cause 
priapism (see Table 1).13 The medical history should address these 
factors and establish the duration, pain severity, and recurrence 
pattern of the episodes. Priapism in SCD is reportedly more 
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common among patients with vasculopathy (leg ulcer, stroke, 
pulmonary hypertension, nephropathy, etc).3,14 Both the medi­
cal history of prior priapism events in the past year and physi­
cal examination should be thoroughly evaluated to identify risk 
factors. A history of trauma-related high-flow priapism should 
be assessed, especially in patients who had corporal aspira­
tion recently.6 Penile examination may show deformity due to 
scarring or signs of injury in a rare case of high-flow priapism. 
The patient may be writhing in pain, with the priapic penis rigid 
and erect, whereas the glans penis appears soft, unlike in a nor­
mal erection. Aspiration of corporal blood for gas analysis can 
confirm ischemia (see Table 2) but is not routinely performed.6 
A color Doppler ultrasound scan may serve as a substitute for 
blood gas analysis and reveal low or high flow in the arterial cir­
culation, but the imaging is also typically not requested.

Optimal management of acute priapism requires multidisci­
plinary care. In some affected individuals, their priapism resolved 
after exercising, using a cold or warm compress, having a hot 
bath or shower, or self-penile injection with etilefrine or phen­
ylephrine before reaching a hospital.15 Adequate analgesia and 
rehydration are the first measures in a hospital setting. If pria­
pism resolves quickly, the patient should be counseled for sec­
ondary prevention with the available treatments. If priapism fails 
to resolve, early intervention by the urologist is critical to salvag­
ing the erectile function. In most situations, corporal aspiration 
with or without irrigation using sympathomimetics (phenyleph­
rine, epinephrine, norepinephrine, etilefrine) or saline could be 
effective; however, a shunt surgery is often required to resolve 
some recalcitrant episodes.6,16

For major priapism or any episode lasting for >3 hours, imme­
diate involvement of a urologist is recommended for manag­
ing this urologic emergency so as not to allow the event to last 
beyond 4 hours. The rationale for prioritizing 3 hours is because 
ischemic priapism is associated with a time-dependent risk of 
erectile dysfunction. Hence, early intervention before 4 hours 
would likely curtail the risk of permanent sequelae. Recently, the 
American Urology Association guidelines for priapism manage­
ment have indicated that surgical management should occur 
between 1 and 4 hours after onset of the ischemic priapism epi­
sode depending on the patient’s circumstance.7 Typically, the 
stepwise approach involves starting with corporal aspiration 
before a shunt surgery.6,17 However, in a situation where the 
priapism is prolonged (see Figure 2), the likelihood of corporal 
aspiration failing to resolve the episode is high. Thus, shunt sur­
gery should be the immediate next step to relieve pain. Both 
prolonged major priapism and a shunt surgery are associated 
with irreversible erectile dysfunction. Therefore, an early deci­
sion on using a penile implant should be part of the management 
(see Figure 3).1,18 Sexual and erectile function assessments using 
an IIEF or Erection Hardness Score should be considered for all 
patients with priapism due to the associated high rate of erectile 
dysfunction.1,2

In acute priapism management, exchange blood transfusion is 
sometimes used, but limited evidence supports its efficacy. We 
reserve exchange transfusion for a recalcitrant priapism episode 
not responding to corporal aspiration while preparing for shunt 
urologic surgery intervention. Apart from lack of proven effi­
cacy of exchange transfusion in resolving priapism, if individuals 

Figure 1. A chart showing a potential synergy of combining hydroxyurea and PDE-5 in controlling recurrent priapism.
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with priapism are transfused, caution should be taken to avoid 
hyperviscosity syndrome associated with cerebral hemorrhage, 
ischemia, or both.19,20 When red cell exchange transfusions are 
performed according to a protocol to decrease the likelihood of 
hyperviscosity syndrome for preventing priapism recurrence or 
cerebral infarcts recurrence, the incidence of neurologic compli­
cations is rare following the transfusions.21,22

Secondary priapism prevention is the key to reducing 
pain and further complications in men
There are no clinical algorithms to predict who would have 
priapism; however, a history of recent priapism in the past  
12 months is a risk factor for recurrence in SCD.23 Men with SCD 
benefit from secondary prevention to forestall catastrophic com­
plications associated with priapism, such as erectile dysfunction, 
penile scarring, and mental health morbidity.8 There is currently 
no evidence-based treatment strategy for preventing priapism 
recurrence. However, the 3 classes of drugs already tried in this 
patient population have some anecdotal clinical benefits.24,25

The double-blind, placebo-controlled trial comparing a 
50-mg morning dose of sildenafil with equivalent placebo 
failed to demonstrate the primary efficacy end point of 50% 
reduction in priapism frequency. A secondary analysis of the 
open-label phase of the same trial demonstrated that among 
the participants receiving sildenafil, 62.5% (5 of 8) and 66.7% 
(2 of 3) had decreased incidence rates of priapism based on 
intention-to-treat and per protocol analysis, respectively. 
Sildenafil treatment was associated with a 4-fold decrease in 
major priapism events among participants adherent to silde­
nafil therapy.26

The Walk-PHaSST trial assessed whether treatment with silde­
nafil 20 to 80  mg orally, 3 times daily, would improve exercise 
tolerance in patients with SCD and tricuspid regurgitation veloc­
ity ≥2.7  m/s compared with placebo. The trial was stopped for 
safety because there was a significantly higher rate of hospitali­
zation (45% vs 22%, P = .022) among participants taking sildenafil 
compared with the placebo group.27 Both the sildenafil trial for 
priapism and Walk-PHaSST provided no definitive evidence that 

Table 1. Medications associated with priapism

Class Drugs Potential mechanism

Antihistamine Hydroxyzine Used as an antianxiety drug because of its 
effect on serotonin. May cause priapism due to 
interference with α-adrenergic property.

Anesthetic Propofol Potential mechanisms include vasodilatation,  
inhibition of sympathetic response, and 
enhancing smooth muscle relaxation effect of 
nitric oxide.

Antihypertensives Hydralazine, guanethidine Likely through vasodilation.

Anticonvulsants Sodium valproate, pregabalin Possibly induces priapism through increasing 
parasympathetic tone or alteration of  
phosphodiesterase expression.

α-Adrenergic blockers Tamsulosin, prazosin, etc Blocking α-adrenergic receptors will enhance 
the parasympathetic effect on penile smooth 
muscles.

Anticoagulants Warfarin, heparin Warfarin can cause paradoxical thrombosis, 
especially in individuals with protein C  
deficiency. Heparin may cause priapism 
through activation of platelets by antibodies, 
leading to thrombosis within penile blood 
vessels.

Sex hormones Testosterone, gonadotrophin-releasing  
hormone

Upregulation of nitric oxide synthase.

Antipsychotics Chlorpromazine, haloperidol, olanzapine, 
zuclopenthixol, lithium, etc

Proposed to cause priapism via α-adrenergic 
inhibition.

Antidepressants Citalopram, fluoxetine, trazodone Causes priapism via interference with  
sympathetic control.

Vasodilators Papaverine, drotaverine, prostaglandin E, 
alprostadil, phentolamine

Papaverine is a nonselective inhibitor of  
phosphodiesterase.

Medications for attention-deficit disorders Methylphenidate, atomoxetine Acts via blocking norepinephrine and  
dopamine reuptake channel.

Recreational drugs Alcohol, marijuana, cocaine Cannabis may cause priapism by blocking 
sympathetic response or activating platelets, 
leading to thrombosis. Cocaine may cause 
depletion of norepinephrine from nerve  
terminals.

(Reproduced from Idris et al.,23 with a slight modification, with the permission of the Blood Advances.)
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PDE-5 inhibitors would prevent priapism episodes or improve 
exercise tolerance in SCD.24,28

In a recent retrospective observational study, regimented 
dosing of either sildenafil or tadalafil (median duration 3 months, 
interquartile range 2-7 months) showed that 92% (22 of 24) of the 
participants reported improvement on a PDE-5 inhibitor, with an 
observed reduction in the emergency visit by 4.4-fold compared 
with the period before the intervention.25 However, when the 
participants stopped the drug, their priapism recurred with sig­
nificantly increased frequency (P < .001) and duration (P < .001). 
For those men receiving tadalafil daily, there was an improve­
ment in the rate of priapism in 71.4% (5 of 7) and a self-report of 
improved erectile function.29

The US Food and Drug Administration approved hydroxyurea 
for preventing vaso-occlusive events in children and adults with 
SCA. Additionally, hydroxyurea has been reported to reduce 
priapism events in small case series.30,31 Potential mechanisms 
of action include hydroxyurea as an NO donor (improves PDE-
5 expression), an inducer of hemoglobin F production (reduces 
polymerization, sickling, and hemolysis), a myelosuppressive 
agent (reduces sterile inflammation and adhesion and possi­
bly decreases blood viscosity), its ability to decrease endothe­
lial adhesion of red blood cells, and its effect on endothelin 1 
(possibly reducing penile fibrosis).31 The investigators proposed 
pharmacologic synergism between hydroxyurea and the PDE-5 
inhibitor in preventing priapism episodes (NCT05142254).

Hormonal therapies such as 5-α reductase inhibitor (finas­
teride), gonadotrophin-releasing hormone inhibitors, and estro­
gen analogue (stilbesterol) could also be used for priapism 
prevention, but their adverse effects (gynecomastia, thrombo­
embolism, etc) are intolerable for many men with priapism.16,32 
These drugs possibly counter the androgen effect on penile 

Table 2. Differences between ischemic and nonischemic priapism

Characteristic Ischemic Nonischemic

Pain A common feature Not a common feature

Erection hardness Rigid with the soft glans penis Not rigid

Trauma No associated history of penile trauma Trauma or penile surgical procedure is a  
common feature

Medical conditions and drugs Commonly associated with SCD, other  
hematologic disorders, snake and scorpion 
venoms, alcohol, recreational drugs, or  
medications

Not associated with any medical condition, 
except as a complication of penile surgical 
interventions

Pattern Recurrent Not recurrent

Blood aspirate color Dark Bright red

Blood gas analysis PO2 <30  mm Hg, PCO2 >60  mm Hg, pH <7.25 PO2 >90  mm Hg, PCO2 <40  mm Hg, pH 7.4

Ultrasound color Doppler scan Low arterial flow
Fibrosis can be identified

High arterial flow
No fibrosis

Acute treatment strategies Supportive care, corporal aspiration, and  
surgical shunt

Conservative management, arterial  
embolization, and surgical ligation

Secondary prevention Needed in recurrent events Not required

Penile implantation May be required when associated with erectile 
dysfunction

Unlikely to be required.

PCO2, partial pressure of carbon-dioxide; PO2, partial pressure of oxygen. ◄AU5

Figure 2. Edematous priapic penis, an episode that lasted for 8 
days in a young adult with SCD.
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Figure 3. Flowchart for evaluation and treatment of priapism in SCD. ED, erectile dysfunction; EHS, Erection Hardness Score.
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tissue, reduce nocturnal tumescence, and inhibit testosterone-
mediated NO release from the nerve terminals.33,34

Unique challenges of secondary priapism prevention in 
children
Priapism in children with SCD is less common than among men 
with SCD.10 However, the complications can be just as devastat­
ing. Unfortunately, priapism is poorly reported in children with 
SCD and is likely due to an underdiagnosis. The prior and current 
randomized controlled secondary priapism prevention trials have 
excluded children.24 Thus, all therapies for secondary priapism 
prevention in children are based on anecdotal evidence. Antian­
drogens are one class of drugs often used to treat priapism in 
SCD. However, antiandrogens could have a negative impact on 
the growth and development of secondary sexual characteristics 
in children. Hence, antiandrogens are not generally considered 
an option. Alternatively, children are offered α-receptor agonists 
such as etilefrine and pseudoephedrine/ephedrine.24 This class of 
drugs works by increasing vasoconstriction to induce detumes­
cence. However, sympathomimetics are associated with potential 
strokes, mainly due to cerebral hemorrhage reported with intra­

cavernosal injections for treatment of SCD-related priapism.35,36 In 
the general population, an oral sympathomimetic was also associ­
ated with stroke.37,38 PDE-5 inhibitors have not been explored as a 
treatment option in children with recurrent priapism.

Physical therapy as a coping mechanism to relieve 
stuttering priapism
In adults with SCD, the most commonly reported strategy to 
cope with priapism is exercise alone (approximately 90%) or in 
combination with other strategies such as a warm or cold com­
press.1 A report on drug-related priapism shows that climbing 
a staircase was associated with immediate resolution of an 
episode, within 7 minutes, at the emergency room.39 Exercise 
likely helps to resolve priapism by increasing oxygen demand 
and diversion of blood flow to the skeletal tissues of the lower 
extremities.39 Other potential mechanisms of exercise include a 
distraction for pain, increases sympathetic response, and acti­
vation of endothelial NO synthase.40,41 Other physical therapies, 
with limited evidence, for individuals with SCD-related priapism 
include a hot bath, shower, warm or cold compress, masturba­
tion, and voiding.1

Table 3. Summary of the 3 controlled trials for SCD-related priapism prevention

Drugs and 
classes

Mechanisms of 
action Trial phase Eligibility Sample size Major findings Limitations Gaps

Sildenafil
PDE-5 inhibitor

cGMP inducer Phase 2
A double-blind, 
placebo- 
controlled trial
Follow-up  
duration:  
8 weeks

HbSS or HbSC
14-45 years
Patients with 
SCD-related 
priapism who 
experience at 
least 2 attacks 
per week

Estimated to 
have a sample 
of 48  
participants, 
but only 13  
participants 
were enrolled 
(randomized 1:1)

No difference in 
adverse effects
50% reduction 
of priapism 
episodes in 
the open-label 
extension
A 4-fold 
decrease in 
major priapism 
episodes in 
the open-label 
extension

Small sample 
size
High risk of bias
5 of the 13 were 
lost to follow-up
One got lost to 
follow-up out 
of the 8 who 
continued with 
the open-label 
phase
Inconclusive 
evidence

No child  
<18 years  
was enrolled
The effect of 
the drug on 
acute priapism 
and sexual  
function was 
not assessed

Ephedrine and 
etilefrine
α-Adrenergic 
agonists

Increased  
sympathomimetic 
activity and penile 
smooth muscle 
tone

The trial phase 
is not specified
Follow-up  
duration:  
26 weeks

HbSS/HbSβThal
Age >12 years
Regular clinic 
attendance for 
6-month before 
recruitment

Estimated to 
have a sample 
of 320, but 
only 131 were 
enrolled

No serious 
adverse effects

86 enrolled in 
the screening 
phase, but only 
46 completed 
the trial
Poor  
compliance
High risk of bias

The effect of 
the drug on 
acute priapism 
and sexual  
function was 
not assessed

Stilbesterol
Nonsteroidal 
estrogen

Counters the 
androgen effect 
and possibly 
inhibits the  
testosterone-
induced neuronal 
NO release

The trial phase 
is not specified
Double-blind 
crossover,  
placebo-con­
trolled trial
Follow-up  
duration:  
2 weeks

Patients with 
SCD-related 
priapism who 
experience at 
least 2 attacks 
per week

The sam­
ple was not 
scientifically 
estimated
11 participants 
were enrolled, 
but only 9  
completed the 
trial

Priapism was 
controlled 
in most of 
the partici­
pants taking 
stilbesterol

Small sample 
size
High risk of bias
Washout 
period not 
described
Protocol devi­
ation (partici­
pants failed to 
take the drug)
Recurrence 
within 2 weeks 
of stopping the 
drug

Did not deter­
mine the drug 
effect on acute 
priapism
Children were 
not included
An optimal 
maintenance 
dose was not 
established

HbSβThal, hemoglobin S β-thalassemia; HbSC, hemoglobin SC; HbSS, hemoglobin SS.
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Mental health challenge needs to be addressed in 
priapism
Priapism is associated with a high rate of unrecognized mental 
health challenges, including suicidality, depression, and anxi­
ety.1,8 These factors heighten the poor quality of life associated 
with priapism and could preclude patients from seeking medi­
cal intervention.1,8 In our clinical case, the patient presented with 
depression and suicidal ideation, which warranted referral to a 
psychiatrist and treatment with a tricyclic antidepressant (imip­
ramine). When treating mental health conditions such as depres­
sion, drugs such as fluoxetine should be avoided because of a 
potential synergy in precipitating priapism by interfering with 
the sympathetic response (see Table 1).13 A substantial number 
of patients with priapism have erectile and sexual dysfunctions,1,4 
which may compound their mental health challenges.1 There­
fore, regular assessment with IIEF and Erection Hardness Score 
would help to identify this subset of patients.

Challenges and prospects of priapism secondary  
prevention
Three controlled clinical trials were conducted in SCD to dem­
onstrate evidence for secondary prevention (Table 3). None of 
the trials addressed the treatment effect on acute priapism. 
All 3 trials had small sample sizes and suffered from high attri­
tion and biases.23 Currently, 2 trials are ongoing to address 
previous shortcomings. In the United States, a phase 2 trial 
is using crizanlizumab, a humanized monoclonal P-selectin  
inhibitor licensed by the Food and Drug Administration to prevent  
vaso-occlusive pain,42 for prevention of priapism recurrences 
(SPARTAN; NCT03938454). In Nigeria, a phase 2 single-center 
internal feasibility pilot trial comparing moderate-dose hydroxy­
urea with tadalafil vs moderate-dose hydroxyurea with a pla­
cebo. (PIN trial; NCT05142254) is currently recruiting participants 
to assess the potential effect of this strategy in preventing pria­
pism recurrences in adults with SCA.

Acute medical treatment and primary prevention of 
ischemic priapism are lacking
To our knowledge, no clinical trial has been conducted on pri­
mary prevention or acute treatment of priapism in SCD. However, 
a small case series has shown a potential role of nitrous oxide 
in relieving acute priapism in the emergency department.27 The 
absence of a trial focused on a medical rather than a surgical strat­
egy for managing acute priapism is a significant gap in evidence- 
based medical care.

Conclusion
Priapism is an underreported and underrecognized serious com­
plication of SCD among males of all ages, with no evidence-
based primary and secondary prevention. While efforts are 
ongoing to identify effective secondary prevention strategies, 
prompt recognition by both clinicians and patients is required 
to reduce the likelihood of potentially catastrophic sequelae of 
erectile dysfunction and improve the affected individuals’ qual­
ity of life.
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Off-label drug use
The article discusses off-label uses of phosphodiesterase-5 inhib­
itors (tadalafil and sildenafil) and hydroxyurea for prevention of 
recurrent ischemic priapism in sickle cell disease. Other off-label 
uses of drugs such as sympathomimetics and hormones have 
also been discussed in the article.

Correspondence
Ibrahim M. Idris, Department of Hematology, Aminu Kano Teaching 
Hospital/Bayero University, Kano Zaria Road, Kano State, Nigeria;  
e-mail: muazamusa@yahoo​.com.

References
1.	 Idris IM, Abba A, Galadanci JA, et al. Men with sickle cell disease experience 

greater sexual dysfunction when compared with men without sickle cell 
disease. Blood Adv. 2020;4(14):3277-3283.

2.	 Alvaia MA, Maia HAADS, Nelli AM, et al. Prevalence of priapism in individuals 
with sickle cell disease and implications on male sexual function. Einstein 
(Sao Paulo). 2020;18:eAO5070.

3.	 Azbell RCG, Desai PC. Treatment dilemmas: strategies for priapism, 
chronic leg ulcer disease, and pulmonary hypertension in sickle cell dis­
ease. Hematology. 2021;2021(1):411-417.

4.	 Hudnall M, Reed-Maldonado AB, Lue TF. Advances in the understanding of 
priapism. Transl Androl Urol. 2017;6(2):199-206.

5.	 Cintho Ozahata M, Page GP, Guo Y, et al; International Component of the 
NHLBI Recipient Epidemiology and Donor Evaluation Study (REDS-III). Clin­
ical and genetic predictors of priapism in sickle cell disease: results from 
the Recipient Epidemiology and Donor Evaluation Study III Brazil Cohort 
Study. J Sex Med. 2019;16(12):1988-1999.

6.	 Muneer A, Ralph D. Guideline of guidelines: priapism. BJU Int. 2017;119(2): 
204-208.

7.	 Bivalacqua TJ, Allen BK, Brock G, et  al. The diagnosis and management 
of recurrent ischemic priapism, priapism in sickle cell patients and non- 
ischemic priapism: an AUA/SMSNA guideline. J Urol. 2022;10:10-97.

8.	 Idris IM, Bonnet K, Schlundt D, et al. Psychometric impact of priapism on 
lives of adolescents and adults with sickle cell anemia: a sequential inde­
pendent mixed-methods design. J Pediatr Hematol Oncol. 2022;44(1): 
19-27.

9.	 Dutta R, Matz EL, Overholt TL, et al. Patient education is associated with 
reduced delay to presentation for management of ischemic priapism: a 
retrospective review of 123 men. J Sex Med. 2021;18(2):385-390.

10.	 Arduini GAO, Trovó de Marqui AB. Prevalence and characteristics of pria­
pism in sickle cell disease. Hemoglobin. 2018;42(2):73-77.

11.	 Musicki B, Burnett AL. Mechanisms underlying priapism in sickle cell dis­
ease: targeting and key innovations on the preclinical landscape. Expert 
Opin Ther Targets. 2020;24(5):439-450.

12.	 Burnett AL. Rare disorders of penile erection. Fertil Steril. 2020;113(1):6-12.
13.	 Pucci M, Roussak P, Pang D, Darrad M. Drug-induced priapism. Adverse 

Drug React Bull. 2020;322(1):1247-1250.
14.	 Dubert M, Elion J, Tolo A, et al. Degree of anemia, indirect markers of hemo­

lysis, and vascular complications of sickle cell disease in Africa. Blood. 
2017;130(20):2215-2223.

15.	 Levey HR, Segal RL, Bivalacqua TJ. Management of priapism: an update for 
clinicians. Ther Adv Urol. 2014;6(6):230-244.

16.	 Mishra K, Loeb A, Bukavina L, et al. Management of priapism: a contempo­
rary review. Sex Med Rev. 2020;8(1):131-139.

mailto:muazamusa@yahoo.com


458  |  Hematology 2022  |  ASH Education Program

17.	 Karagözlü Akgül A, Uçar M, Özçakır E, Balkan E, Kılıç N. Rare emergency 
in children: priapism and step-wise treatment approach. Ulus Travma Acil 
Cerrahi Derg. 2022;28(4):464-470.

18.	 Capece M, La Rocca R, Mirone V, et al. A systematic review on ischemic 
priapism and immediate implantation: do we need more data? Sex Med 
Rev. 2019;7(3):530-534.

19.	 Rackoff WR, Ohene-Frempong K, Month S, Scott JP, Neahring B, Cohen AR. 
Neurologic events after partial exchange transfusion for priapism in sickle 
cell disease. J Pediatr. 1992;120(6):882-885.

20.	Siegel JF, Rich MA, Brock WA. Association of sickle cell disease, priapism, 
exchange transfusion and neurological events: aspen syndrome. J Urol. 
1993;150(5, pt 1):1480-1482.

21.	 Ballas SK, Lyon D. Safety and efficacy of blood exchange transfusion 
for priapism complicating sickle cell disease. J Clin Apher. 2016;31(1):5- 
10.

22.	DeBaun MR, Gordon M, McKinstry RC, et  al. Controlled trial of trans­
fusions for silent cerebral infarcts in sickle cell anemia. N Engl J Med. 
2014;371(8):699-710.

23.	Idris IM, Abba A, Galadanci JA, et al. Incidence and predictors of priapism 
events in a sickle cell anemia: a diary-based analysis [published online ahead 
of print 11 July 2022. Blood Adv. doi:10.1182/bloodadvances.2022007285.

24.	Chinegwundoh FI, Smith S, Anie KA. Treatments for priapism in boys and men 
with sickle cell disease. Cochrane Database Syst Rev. 2020;4:CD004198.

25.	Hou LT, Burnett AL. Regimented phosphodiesterase type 5 inhibitor use 
reduces emergency department visits for recurrent ischemic priapism. J 
Urol. 2020;11:10-97.

26.	Burnett AL, Anele UA, Trueheart IN, Strouse JJ, Casella JF. Randomized con­
trolled trial of sildenafil for preventing recurrent ischemic priapism in sickle 
cell disease. Am J Med. 2014;127(7):664-668.

27.	 Machado RF, Barst RJ, Yovetich NA, et al. Hospitalization for pain in patients 
with sickle cell disease treated with sildenafil for elevated TRV and low 
exercise capacity. Blood. 2011;118(4):855-864.

28.	Cramer-Bour C, Ruhl AP, Nouraie SM, et al. Long-term tolerability of phos­
phodiesterase-5 inhibitors in pulmonary hypertension of sickle cell disease. 
Eur J Haematol. 2021;107(1):54-62.

29.	Nardozza A Junior, Cabrini MR. Daily use of phosphodiesterase type 5 
inhibitors as prevention for recurrent priapism. Rev Assoc Med Bras (1992). 
2017;63(8):689-692.

30.	Greenwald MH, Gutman CK, Morris CR. Resolution of acute priapism in two 
children with sickle cell disease who received nitrous oxide. Acad Emerg 
Med. 2019;26(9):1102-1105.

31.	 Morrison BF, Hamilton P, Reid M. Effect of hydroxyurea on priapism in men 
with sickle cell disease. West Indian Med J. 2017;66(4):518-520.

32.	Baker RC, Bergeson RL, Yi YA, Ward EE, Morey AF. Dutasteride in the long-
term management of stuttering priapism. Transl Androl Urol. 2020;9(1): 
87-92.

33.	Barroso U Jr, Marques TC, Novaes HF. Finasteride for recurrent pri­
apism in children and adolescents: a report on 5 cases. Int Braz J Urol. 
2012;38(5):682-686.

34.	Anele UA, Morrison BF, Burnett AL. Molecular pathophysiology of priapism: 
emerging targets. Curr Drug Targets. 2015;16(5):474-483.

35.	Davila HH, Parker J, Webster JC, Lockhart JL, Carrion RE. Subarachnoid 
hemorrhage as complication of phenylephrine injection for the treat­
ment of ischemic priapism in a sickle cell disease patient. J Sex Med. 
2008;5(4):1025-1028.

36.	Constantine ST, Gopalsami A, Helland G. Recurrent priapism gone wrong: 
ST-elevation myocardial infarction and cardiogenic shock after penile cor­
poral phenylephrine irrigation. J Emerg Med. 2017;52(6):859-862.

37.	 Cantu C, Arauz A, Murillo-Bonilla LM, López M, Barinagarrementeria F. 
Stroke associated with sympathomimetics contained in over-the-counter 
cough and cold drugs. Stroke. 2003;34(7):1667-1672.

38.	Tark BE, Messe SR, Balucani C, Levine SR. Intracerebral hemorrhage asso­
ciated with oral phenylephrine use: a case report and review of the litera­
ture. J Stroke Cerebrovasc Dis. 2014;23(9):2296-2300.

39.	 Gravel J, LeBlanc C, Varner C. Management of priapism with a trial of exer­
cise in the emergency department. CJEM. 2019;21(1):150-153.

40.	Pagan LU, Gomes MJ, Okoshi MP. Endothelial function and physical exer­
cise. Arq Bras Cardiol. 2018;111(4):540-541.

41.	 Daniela M, Catalina L, Ilie O, Paula M, Daniel-Andrei I, Ioana B. Effects of  
exercise training on the autonomic nervous system with a focus on anti-
inflammatory and antioxidants effects. Antioxidants (Basel). 2022;11(2):350.

42.	Ataga KI, Kutlar A, Kanter J, et al. Crizanlizumab for the prevention of pain 
crises in sickle cell disease. N Engl J Med. 2017;376(5):429-439.

© 2022 by The American Society of Hematology
DOI 10.1182/hematology.2022000380


