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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 bur den in a clin i cal set ting.9,10 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.

Literature search method
We searched PubMed and MEDLINE data bases using med i
cal sub ject head ings (MeSH) for full research arti cles published 
in the English lan guage from Jan u ary 2017 to April 2022 that 
reported on priapism in SCD: key search terms include priapism 
OR recur rent ische mic priapism OR stuttering AND sickle cell 
AND treat ment. As per instruc tions for authors, we only include 
arti cles published within the past 5 years. A total of 12 arti cles 
were iden ti fied in PubMed. We also reviewed the clinicaltrials 
 .gov for actively enroll ing SCD priapism tri als. We reviewed each 
of the 12 arti cles with their ref er ences. Two authors inde pen
dently screened the pub li ca tions before they were selected. We 
selected all  arti cles that reported prev a lence, inci dence, path
o gen e sis, and treat ment of SCDrelated priapism. More arti cles 
on priapism published within the past 5 years were iden ti fied 
in the ref er ences included when they contained new rel e vant 
infor ma tion. We excluded nonEnglishlan guage pub li ca tions. 
Based on the sug ges tion of the review ers, we added more ref
er ences that were published more than 5 years ago because of 
their rel e vance in clar i fy ing some state ments included in our first 
sub mis sion.

Consent was obtained from the patient whose case sce nario 
was described, and the details were suf fi ciently altered to mask 
his iden tity.

CLINICAL CASE
A 22yearold young adult with sickle cell ane mia (SCA) posted 
on a Facebook health edu ca tion group about his frus tra tion 
with a recur rent pain ful erec tion, which dis turbed him almost 
daily at night. He had vis ited sev eral health care facil i ties with 
the same com plaint, and med i ca tions were given to him with
out improve ment. He confessed to the group that he was 
praying to die because of this pain ful and disturbing health 
chal lenge. The adult hema tol ogy phy si cian was consulted. On 
pre sen ta tion, the patient con firmed hav ing a his tory of recur
rent priapism daily, with each epi sode last ing about 2 to 3 hours  
at night. The last epi sode was the night before he came to the 
clinic. He confessed to hav ing attempted sui cide due to the 
priapism sev eral times but could not because of his faith. He 
had no his tory of other trig gers of priapism apart from SCA. 
His base line Patient Health Questionnaire–9 score was 13, 
blood pres sure was 100/60  mm Hg, and steadystate hemo glo
bin was 6.5  g/dL. He was not eli gi ble for assess ment with the 
International Index of Erectile Function (IIEF) because he had 
no his tory of sex ual activ ity. After eval u a tion, he was coun seled 
about his con di tion and started on hydroxy urea 20  mg/kg and 
tadalafil 5  mg (in the morn ing) daily. He was asked to chart the 
priapism inci dences in a paper diary for the next 4 weeks. For 
his sui cidal ide a tion and symp toms of depres sion, a psy chi a
trist eval u ated him and com menced him on imip ra mine 25  mg 
once an even ing. He came back 4 weeks later and had only 
3 epi sodes of stuttering priapism with a max i mum dura tion of  

45 min utes since starting the treat ment men tioned above, with 
the last epi sode being 3 weeks prior to the clinic vis its. His 
Patient Health Questionnaire–9 score had dropped from 13 to 
3. Subsequently, the priapism sub sided to almost no epi sodes 
per month. The patient later believed that he was no lon ger 
at risk for recur rent priapism and elected to stop all  ther apy. 
Approximately a year after stop ping the ther apy, the symp
toms recurred, and he devel oped a major priapism epi sode 
that lasted 48 hours at home. After 48 hours of an ische mic 
priapism epi sode, he presented to a pri vate urol ogy hos pi tal, 
where he ini tially had penile aspi ra tion with saline and phen yl
eph rine irri ga tion. These strat e gies failed to result in detu mes
cence. Subsequently, he was taken to the oper at ing room for a 
penile shunt sur gery to relieve com part ment syn drome.

Pathobiology of priapism and a poten tial tar get  
for pre ven tion
Nitric oxide (NO) is a crit i cal mol e cule in the ini ti a tion and reg u la
tion of nor mal erec tion. Nitric oxide acts through the acti va tion of 
guanylate cyclase to stim u late cyclic gua no sine monophosphate 
(cGMP) pro duc tion, which acti vates pro tein kinase G. The final  
result of these events includes blood ves sel dila tion and penile 
smooth mus cle relax a tion.11 Nitric oxide–induced cGMP also reg u
lates the expres sion of phos pho di es ter ase type 5 (PDE5), the 
key enzyme asso ci ated with detu mes cence by degrading cGMP. 
The expres sion of PDE5 is directly cor re lated with the tonic level 
of cGMP. Thus, a low PDE5 level is asso ci ated with abnor mal 
detu mes cence. Chronic hemo ly sis in SCD results in endo the lial 
NO deple tion, asso ci ated with decreased cGMP level and cor
re spond ing low level of PDE5, which cumu la tively lead to an 
inabil ity to ter mi nate an erec tion. When neu ro nal NO is released, 
driv ing an erec tion response, the chron i cally low PDE5 expres
sion in the penile tis sues fails to ter mi nate the erec tion. Thus, the 
pri mary work ing hypoth e sis for priapism in SCD is related to NO 
deple tion asso ci ated with PDE5 dysregulation. Other molec u
lar path ways impli cated in the patho bi  ol ogy of priapism include 
RhoA/Rho kinase, aden o sine, and opiorphin.4,11

Based on the under stand ing of NO and PDE5 homeo sta sis 
for nor mal erec tion and detu mes cence, we pro pose to test the 
hypoth e sis that a com bi na tion of hydroxy urea (poten tial NO 
donor) and a daily PDE5 inhib i tor increases the tonic cGMP lev
els and decreases the priapism inci dence (see Figure 1).

Clinical eval u a tion and man age ment of acute priapism
The typ i cal pre sen ta tion of priapism is stuttering, which is often 
pro dro mal for major priapism requir ing sur gi cal inter ven tion. 
When a patient pres ents with acute priapism last ing <3 hours, a 
his tory of poten tial trig gers should be taken. Infection, full blad
der when going to sleep, and dehy dra tion have been asso ci ated 
with the onset of priapism, but there is no yet wellestablished 
mech a nis tic rela tion ship.1,6 Rapid eye move ment sleep mech a
nism involves dis in hi bi tion of neu ral func tions at the spi nal cord 
level that reg u late sleeprelated erec tions and could trig ger pria
pism in the absence of PDE5 con trol.12

Some drugs, such as anti de pres sants, anti psy chot ics, anti
co ag u lants, alco hol, and cocaine, have been reported to cause 
priapism (see Table 1).13 The med i cal his tory should address these 
fac tors and estab lish the dura tion, pain sever ity, and recur rence 
pat tern of the epi sodes. Priapism in SCD is report edly more 
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com mon among patients with vasculopathy (leg ulcer, stroke, 
pul mo nary hyper ten sion, nephrop a thy, etc).3,14 Both the med i
cal his tory of prior priapism events in the past year and phys i
cal exam i na tion should be thor oughly eval u ated to iden tify risk 
fac tors. A his tory of traumarelated highflow priapism should 
be assessed, espe cially in patients who had cor po ral aspi ra
tion recently.6 Penile exam i na tion may show defor mity due to 
scar ring or signs of injury in a rare case of highflow priapism. 
The patient may be writh ing in pain, with the pri a pic penis rigid 
and erect, whereas the glans penis appears soft, unlike in a nor
mal erec tion. Aspiration of cor po ral blood for gas anal y sis can 
con firm ische mia (see Table 2) but is not rou tinely performed.6 
A color Dopp ler ultra sound scan may serve as a sub sti tute for 
blood gas anal y sis and reveal low or high flow in the arte rial cir
cu la tion, but the imag ing is also typ i cally not requested.

Optimal man age ment of acute priapism requires mul ti dis ci
plin ary care. In some affected indi vid u als, their priapism resolved 
after exer cis ing, using a cold or warm com press, hav ing a hot 
bath or shower, or selfpenile injec tion with etilefrine or phen
yl eph rine before reaching a hos pi tal.15 Adequate anal ge sia and 
rehy dra tion are the first mea sures in a hos pi tal set ting. If pria
pism resolves quickly, the patient should be coun seled for sec
ond ary pre ven tion with the avail  able treat ments. If priapism fails 
to resolve, early inter ven tion by the urol o gist is crit i cal to sal vag
ing the erec tile func tion. In most sit u a tions, cor po ral aspi ra tion 
with or with out irri ga tion using sym pa tho mi met ics (phen yl eph
rine, epi neph rine, nor epi neph rine, etilefrine) or saline could be 
effec tive; how ever, a shunt sur gery is often required to resolve 
some recal ci trant epi sodes.6,16

For major priapism or any epi sode last ing for >3 hours, imme
di ate involve ment of a urol o gist is recommended for man ag
ing this uro logic emer gency so as not to allow the event to last 
beyond 4 hours. The ratio nale for pri or i tiz ing 3 hours is because 
ische mic priapism is asso ci ated with a timedepen dent risk of 
erec tile dys func tion. Hence, early inter ven tion before 4 hours 
would likely cur tail the risk of per ma nent sequelae. Recently, the 
Amer i can Urology Association guide lines for priapism man age
ment have indi cated that sur gi cal man age ment should occur 
between 1 and 4 hours after onset of the ische mic priapism epi
sode depending on the patient’s cir cum stance.7 Typically, the 
step wise approach involves starting with cor po ral aspi ra tion 
before a shunt sur gery.6,17 However, in a sit u a tion where the 
priapism is prolonged (see Figure 2), the like li hood of cor po ral 
aspi ra tion fail ing to resolve the epi sode is high. Thus, shunt sur
gery should be the imme di ate next step to relieve pain. Both 
prolonged major priapism and a shunt sur gery are asso ci ated 
with irre vers ible erec tile dys func tion. Therefore, an early deci
sion on using a penile implant should be part of the man age ment 
(see Figure 3).1,18 Sexual and erec tile func tion assess ments using 
an IIEF or Erection Hardness Score should be con sid ered for all  
patients with priapism due to the asso ci ated high rate of erec tile 
dys func tion.1,2

In acute priapism man age ment, exchange blood trans fu sion is 
some times used, but lim ited evi dence sup ports its effi cacy. We 
reserve exchange trans fu sion for a recal ci trant priapism epi sode 
not responding to cor po ral aspi ra tion while pre par ing for shunt 
uro logic sur gery inter ven tion. Apart from lack of proven effi
cacy of exchange trans fu sion in resolv ing priapism, if  indi vid u als 

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 trans fused, cau tion should be taken to avoid 
hyper vis cos ity syn drome asso ci ated with cere bral hem or rhage, 
ische mia, or both.19,20 When red cell exchange transfusions are 
performed according to a pro to col to decrease the like li hood of 
hyper vis cos ity syn drome for pre vent ing priapism recur rence or 
cere bral infarcts recur rence, the inci dence of neu ro logic com pli
ca tions is rare fol low ing the trans fu sions.21,22

Secondary priapism pre ven tion is the key to reduc ing 
pain and fur ther com pli ca tions in men
There are no clin i cal algo rithms to pre dict who would have 
priapism; how ever, a his tory of recent priapism in the past  
12 months is a risk fac tor for recur rence in SCD.23 Men with SCD 
ben e fit from sec ond ary pre ven tion to fore stall cat a strophic com
pli ca tions asso ci ated with priapism, such as erec tile dys func tion, 
penile scar ring, and men tal health mor bid ity.8 There is cur rently 
no evi dencebased treat ment strat egy for pre vent ing priapism 
recur rence. However, the 3 clas ses of drugs already tried in this 
patient pop u la tion have some anec dotal clin i cal ben e fits.24,25

The dou bleblind, pla cebocon trolled trial com par ing a 
50mg morn ing dose of sildenafil with equiv a lent pla cebo 
failed to dem on strate the pri mary effi cacy end point of 50% 
reduc tion in priapism fre quency. A sec ond ary anal y sis of the 
openlabel phase of the same trial dem on strated that among 
the par tic i pants receiv ing sildenafil, 62.5% (5 of 8) and 66.7% 
(2 of 3) had decreased inci dence rates of priapism based on 
inten tiontotreat and per pro to col anal y sis, respec tively. 
Sildenafil treat ment was asso ci ated with a 4fold decrease in 
major priapism events among par tic i pants adher ent to silde
nafil ther apy.26

The WalkPHaSST trial assessed whether treat ment with silde
nafil 20 to 80  mg orally, 3 times daily, would improve exer cise 
tol er ance in patients with SCD and tri cus pid regur gi ta tion veloc
ity ≥2.7  m/s com pared with pla cebo. The trial was stopped for 
safety because there was a sig nifi  cantly higher rate of hos pi tal i
za tion (45% vs 22%, P = .022) among par tic i pants tak ing sildenafil 
com pared with the pla cebo group.27 Both the sildenafil trial for 
priapism and WalkPHaSST pro vided no defin i tive  evi dence that 

Table 1. Medications asso ci ated with priapism

Class Drugs Potential mech a nism

Antihistamine Hydroxyzine Used as an anti anx i ety drug because of its 
effect on sero to nin. May cause priapism due to 
inter fer ence with αadren er gic prop erty.

Anesthetic Propofol Potential mech a nisms include vaso di la ta tion,  
inhi bi tion of sym pa thetic response, and 
enhanc ing smooth mus cle relax a tion effect of 
nitric oxide.

Antihypertensives Hydralazine, gua neth i dine Likely through vaso di la tion.

Anticonvulsants Sodium valproate, pregabalin Possibly induces priapism through increas ing 
para sym pa thetic tone or alter ation of  
phos pho di es ter ase expres sion.

αAdrenergic block ers Tamsulosin, prazosin, etc Blocking αadren er gic recep tors will enhance 
the para sym pa thetic effect on penile smooth 
mus cles.

Anticoagulants Warfarin, hep a rin Warfarin can cause par a dox i cal throm bo sis, 
espe cially in indi vid u als with pro tein C  
defi ciency. Heparin may cause priapism 
through acti va tion of plate lets by antibodies, 
lead ing to throm bo sis within penile blood 
ves sels.

Sex hor mones Testosterone, gonad o tro phinreleas ing  
hor mone

Upregulation of nitric oxide synthase.

Antipsychotics Chlorpromazine, hal o per i dol, olanzapine, 
zuclopenthixol, lith ium, etc

Proposed to cause priapism via αadren er gic 
inhi bi tion.

Antidepressants Citalopram, flu ox e tine, trazodone Causes priapism via inter fer ence with  
sym pa thetic con trol.

Vasodilators Papaverine, drotaverine, pros ta glan din E, 
alprostadil, phen tol amine

Papaverine is a non se lec tive inhib i tor of  
phos pho di es ter ase.

Medications for atten tiondefi  cit dis or ders Methylphenidate, atomoxetine Acts via blocking nor epi neph rine and  
dopa mine reuptake chan nel.

Recreational drugs Alcohol, mar i juana, cocaine Cannabis may cause priapism by blocking 
sym pa thetic response or acti vat ing plate lets, 
lead ing to throm bo sis. Cocaine may cause 
deple tion of nor epi neph rine from nerve  
ter mi nals.

(Reproduced from Idris et al.,23 with a slight mod i fi ca tion, with the per mis sion of the Blood Advances.)
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PDE5 inhib i tors would pre vent priapism epi sodes or improve 
exer cise tol er ance in SCD.24,28

In a recent ret ro spec tive obser va tional study, regimented 
dos ing of either sildenafil or tadalafil (median dura tion 3 months, 
interquartile range 27 months) showed that 92% (22 of 24) of the 
par tic i pants reported improve ment on a PDE5 inhib i tor, with an 
observed reduc tion in the emer gency visit by 4.4fold com pared 
with the period before the inter ven tion.25 However, when the 
par tic i pants stopped the drug, their priapism recurred with sig
nifi  cantly increased fre quency (P < .001) and dura tion (P < .001). 
For those men receiv ing tadalafil daily, there was an improve
ment in the rate of priapism in 71.4% (5 of 7) and a selfreport of 
improved erec tile func tion.29

The US Food and Drug Administration approved hydroxy urea 
for pre vent ing vasoocclu sive events in chil dren and adults with 
SCA. Additionally, hydroxy urea has been reported to reduce 
priapism events in small case series.30,31 Potential mech a nisms 
of action include hydroxy urea as an NO donor (improves PDE
5 expres sion), an inducer of hemo glo bin F pro duc tion (reduces 
poly mer i za tion, sick ling, and hemo ly sis), a myelosuppressive 
agent (reduces ster ile inflam ma tion and adhe sion and pos si
bly decreases blood vis cos ity), its abil ity to decrease endo the
lial adhe sion of red blood cells, and its effect on endothelin 1 
(pos si bly reduc ing penile fibro sis).31 The inves ti ga tors pro posed 
phar ma co logic syn er gism between hydroxy urea and the PDE5 
inhib i tor in pre vent ing priapism epi sodes (NCT05142254).

Hormonal ther a pies such as 5α reduc tase inhib i tor (finas
teride), gonad o tro phinreleas ing hor mone inhib i tors, and estro
gen ana logue (stilbesterol) could also be used for priapism 
pre ven tion, but their adverse effects (gyneco mas tia, throm bo
em bo lism, etc) are intol er a ble for many men with priapism.16,32 
These drugs pos si bly counter the andro gen effect on penile 

Table 2. Differences between ische mic and nonischemic priapism

Characteristic Ischemic Nonischemic

Pain A com mon fea ture Not a com mon fea ture

Erection hard ness Rigid with the soft glans penis Not rigid

Trauma No asso ci ated his tory of penile trauma Trauma or penile sur gi cal pro ce dure is a  
com mon fea ture

Medical con di tions and drugs Commonly asso ci ated with SCD, other  
hema to logic dis or ders, snake and scor pion 
ven oms, alco hol, rec re a tional drugs, or  
med i ca tions

Not asso ci ated with any med i cal con di tion, 
except as a com pli ca tion of penile sur gi cal 
inter ven tions

Pattern Recurrent Not recur rent

Blood aspi rate color Dark Bright red

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

Ultrasound color Dopp ler scan Low arte rial flow
Fibrosis can be iden ti fied

High arte rial flow
No fibro sis

Acute treat ment strat e gies Supportive care, cor po ral aspi ra tion, and  
sur gi cal shunt

Conservative man age ment, arte rial  
embo li za tion, and sur gi cal liga tion

Secondary pre ven tion Needed in recur rent events Not required

Penile implan ta tion May be required when asso ci ated with erec tile 
dys func tion

Unlikely to be required.

PCO2, partial pressure of carbondioxide; PO2, partial pressure of oxygen. ◄AU5

Figure 2. Edematous priapic penis, an episode that lasted for 8 
days in a young adult with SCD.



Priapism in sickle cell dis ease | 455

Figure 3. Flowchart for evaluation and treatment of priapism in SCD. ED, erectile dysfunction; EHS, Erection Hardness Score.
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tis sue, reduce noc tur nal tumes cence, and inhibit tes tos ter one
medi ated NO release from the nerve ter mi nals.33,34

Unique chal lenges of sec ond ary priapism pre ven tion in 
chil dren
Priapism in chil dren with SCD is less com mon than among men 
with SCD.10 However, the com pli ca tions can be just as dev as tat
ing. Unfortunately, priapism is poorly reported in chil dren with 
SCD and is likely due to an underdiagnosis. The prior and cur rent 
ran dom ized con trolled sec ond ary priapism pre ven tion tri als have 
excluded chil dren.24 Thus, all  ther a pies for secondary priapism 
prevention in chil dren are based on anec dotal evi dence. Antian
drogens are one class of drugs often used to treat priapism in 
SCD. However, antiandrogens could have a neg a tive impact on 
the growth and devel op ment of sec ond ary sex ual char ac ter is tics 
in chil dren. Hence, antiandrogens are not gen er ally con sid ered 
an option. Alternatively, chil dren are offered αrecep tor ago nists 
such as etilefrine and pseudoephedrine/ephed rine.24 This class of 
drugs works by increas ing vaso con stric tion to induce detu mes
cence. However, sym pa tho mi met ics are asso ci ated with poten tial 
strokes, mainly due to cere bral hem or rhage reported with intra

cavernosal injec tions for treat ment of SCDrelated priapism.35,36 In 
the gen eral pop u la tion, an oral sym pa tho mi metic was also asso ci
ated with stroke.37,38 PDE5 inhib i tors have not been explored as a 
treat ment option in chil dren with recur rent priapism.

Physical ther apy as a cop ing mech a nism to relieve 
stuttering priapism
In adults with SCD, the most com monly reported strat egy to 
cope with priapism is exer cise alone (approx i ma tely 90%) or in 
com bi na tion with other strat e gies such as a warm or cold com
press.1 A report on drugrelated priapism shows that climbing 
a stair case was asso ci ated with imme di ate res o lu tion of an 
epi sode, within 7 min utes, at the emer gency room.39 Exercise 
likely helps to resolve priapism by increas ing oxy gen demand 
and diver sion of blood flow to the skel e tal tis sues of the lower 
extrem i ties.39 Other poten tial mech a nisms of exer cise include a 
dis trac tion for pain, increases sym pa thetic response, and acti
vation of endo the lial NO synthase.40,41 Other phys i cal ther a pies, 
with lim ited evi dence, for indi vid u als with SCDrelated priapism 
include a hot bath, shower, warm or cold com press, mas tur ba
tion, and voiding.1

Table 3. Summary of the 3 con trolled tri als for SCD-related priapism pre ven tion

Drugs and 
clas ses

Mechanisms of 
action Trial phase Eligibility Sample size Major find ings Limitations Gaps

Sildenafil
PDE5 inhib i tor

cGMP inducer Phase 2
A dou bleblind, 
pla cebo 
con trolled trial
Followup  
dura tion:  
8 weeks

HbSS or HbSC
14–45 years
Patients with 
SCDrelated 
priapism who 
expe ri ence at 
least 2 attacks 
per week

Estimated to 
have a sam ple 
of 48  
par tic i pants, 
but only 13  
par tic i pants 
were enrolled 
(ran dom ized 1:1)

No dif fer ence in 
adverse effects
50% reduc tion 
of priapism 
epi sodes in 
the openlabel 
exten sion
A 4fold 
decrease in 
major priapism 
epi sodes in 
the openlabel 
exten sion

Small sam ple 
size
High risk of bias
5 of the 13 were 
lost to fol lowup
One got lost to 
fol lowup out 
of the 8 who 
con tin ued with 
the openlabel 
phase
Inconclusive 
evi dence

No child  
<18 years  
was enrolled
The effect of 
the drug on 
acute priapism 
and sex ual  
func tion was 
not assessed

Ephedrine and 
etilefrine
αAdrenergic 
ago nists

Increased  
sym pa tho mi metic 
activ ity and penile 
smooth mus cle 
tone

The trial phase 
is not spec i fied
Followup  
dura tion:  
26 weeks

HbSS/HbSβThal
Age >12 years
Regular clinic 
atten dance for 
6month before 
recruit ment

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

No seri ous 
adverse effects

86 enrolled in 
the screen ing 
phase, but only 
46 com pleted 
the trial
Poor  
com pli ance
High risk of bias

The effect of 
the drug on 
acute priapism 
and sex ual  
func tion was 
not assessed

Stilbesterol
Nonsteroidal 
estro gen

Counters the 
andro gen effect 
and pos si bly 
inhib its the  
tes tos ter one
induced neu ro nal 
NO release

The trial phase 
is not spec i fied
Doubleblind 
cross over,  
pla cebocon
trolled trial
Followup  
dura tion:  
2 weeks

Patients with 
SCDrelated 
priapism who 
expe ri ence at 
least 2 attacks 
per week

The sam
ple was not 
sci en tifi  cally 
esti mated
11 par tic i pants 
were enrolled, 
but only 9  
com pleted the 
trial

Priapism was 
con trolled 
in most of 
the par tic i
pants tak ing 
stilbesterol

Small sam ple 
size
High risk of bias
Washout 
period not 
described
Protocol devi
a tion (par tic i
pants failed to 
take the drug)
Recurrence 
within 2 weeks 
of stop ping the 
drug

Did not deter
mine the drug 
effect on acute 
priapism
Children were 
not included
An opti mal 
main te nance 
dose was not 
established

HbSβThal, hemoglobin S βthalassemia; HbSC, hemoglobin SC; HbSS, hemoglobin SS.
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Mental health chal lenge needs to be addressed in 
priapism
Priapism is asso ci ated with a high rate of unrec og nized men tal 
health chal lenges, includ ing suicidality, depres sion, and anx i
ety.1,8 These fac tors heighten the poor qual ity of life asso ci ated 
with priapism and could pre clude patients from seek ing med i
cal inter ven tion.1,8 In our clin i cal case, the patient presented with 
depres sion and sui cidal ide a tion, which warranted refer ral to a 
psy chi a trist and treat ment with a tri cy clic anti de pres sant (imip
ra mine). When treating men tal health con di tions such as depres
sion, drugs such as flu ox e tine should be avoided because of a 
poten tial syn ergy in pre cip i tat ing priapism by inter fer ing with 
the sym pa thetic response (see Table 1).13 A sub stan tial num ber 
of patients with priapism have erec tile and sex ual dys func tions,1,4 
which may com pound their men tal health chal lenges.1 There
fore, reg u lar assess ment with IIEF and Erection Hardness Score 
would help to identify this sub set of patients.

Challenges and pros pects of priapism sec ond ary  
pre ven tion
Three con trolled clin i cal tri als were conducted in SCD to dem
on strate evi dence for sec ond ary pre ven tion (Table 3). None of 
the tri als addressed the treat ment effect on acute priapism. 
All 3 tri als had small sam ple sizes and suf fered from high attri
tion and biases.23 Currently, 2 tri als are ongo ing to address 
pre vi ous short com ings. In the United States, a phase 2 trial 
is using crizanlizumab, a human ized mono clo nal Pselectin  
inhib i tor licensed by the Food and Drug Administration to pre vent  
vasoocclu sive pain,42 for pre ven tion of priapism recur rences 
(SPARTAN; NCT03938454). In Nigeria, a phase 2 sin glecen ter 
inter nal fea si bil ity pilot trial com par ing moderatedose hydroxy
urea with tadalafil vs moderatedose hydroxyurea with a pla
cebo. (PIN trial; NCT05142254) is cur rently recruiting par tic i pants 
to assess the poten tial effect of this strat egy in pre vent ing pria
pism recur rences in adults with SCA.

Acute med i cal treat ment and pri mary pre ven tion of 
ische mic priapism are lacking
To our knowl edge, no clin i cal trial has been conducted on pri
mary pre ven tion or acute treat ment of priapism in SCD. However, 
a small case series has shown a poten tial role of nitrous oxide 
in reliev ing acute priapism in the emer gency depart ment.27 The 
absence of a trial focused on a med i cal rather than a sur gi cal strat
egy for man ag ing acute priapism is a sig nifi  cant gap in evi dence 
based med i cal care.

Conclusion
Priapism is an underreported and underrecognized seri ous com
pli ca tion of SCD among males of all  ages, with no evi dence
based pri mary and sec ond ary pre ven tion. While efforts are 
ongo ing to iden tify effec tive sec ond ary pre ven tion strat e gies, 
prompt rec og ni tion by both cli ni cians and patients is required 
to reduce the like li hood of poten tially cat a strophic sequelae of 
erec tile dys func tion and improve the affected indi vid u als’ qual
ity of life.
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also been discussed in the article.
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