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Abstract
Tamsulosin	hydrochloride,	a	selective	alpha-	adrenergic	blocking	agent	has	been	previ-
ously	associated	with	priapism.	Priapism	is	a	medically	serious	condition	that,	if	not	
intervened,	can	cause	permanent	erectile	dysfunction.	This	study	was	conducted	to	
investigate	whether	the	association	of	tamsulosin	and	priapism	is	causal.	All	currently	
available	evidence	such	as	experimental,	biological,	toxicological,	published	studies,	
and	safety	data	mined	from	the	WHO	global	pharmacovigilance	database	was	sys-
tematically	organized	into	the	Austin	Bradford	Hill	causality	assessment	framework.	
In	the	international	pharmacovigilance	database,	a	strong	association	between	tam-
sulosin and priapism (IC025 =	4.1;	PRR025 = 19.9; ROR025 = 20) was observed. There 
were 122 cases of priapism associated with tamsulosin submitted to the database 
from	23	countries.	In	87.7%	of	the	cases,	tamsulosin	was	reported	as	a	‘sole	suspect,’	
and	in	50.8%,	it	was	the	only	drug	administered.	In	several	patients,	priapism	resolved	
following	discontinuation	of	tamsulosin	and	recurred	after	its	reintroduction.	Both	in	
the	published	and	unpublished	data,	for	majority	of	the	cases,	the	time	to	onset	of	
priapism	was	within	few	days	following	the	first	intake	of	tamsulosin.	Cases	of	pria-
pism,	particularly	those	published,	were	consistent	in	their	clinical	features	with	pa-
tients	experiencing	prolonged	painful	erection	that	required	aspiration	of	cavernosal	
blood,	 irrigation	of	the	corpora	cavernosa,	and	treatment	with	vasopressors.	Other	
alpha-	adrenergic	blocking	agents	that	are	structurally	analogous	with	tamsulosin	have	
also	been	associated	with	priapism.	In	several	cases,	tamsulosin	was	used	off-	label,	
for	 the	 treatment	of	ureteral	calculi	expulsion.	Eight	patients	experienced	priapism	
that ended up with serious complications such as ejaculation disorders and erectile 
dysfunction. The currently available totality of evidence suggests that the association 
of	tamsulosin	and	priapism	is	causal.	Healthcare	professionals	are	therefore	recom-
mended to cautiously prescribe tamsulosin and ensure that consumers are aware of 
the	potential	risk	of	priapism.
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1  |  INTRODUC TION

Tamsulosin	hydrochloride,	a	selective	alpha-	1A	and	alpha-	1B	adre-
noceptor	antagonist,	has	been	previously	associated	with	priapism	
or	prolonged	and	painful	erection.	Priapism	is	a	pathological	condi-
tion	of	penile	erection	that	persists	for	more	than	4	h,	which	is	not	
associated	with	sexual	desire	or	stimulation.1	If	not	intervened,	pri-
apism could be medically serious and can cause permanent erectile 
dysfunction.2	 In	 the	medical	 literature,	 there	were	 only	 published	
single	case	reports	except	for	one	article	that	documents	two	cases	
associating tamsulosin and priapism.3– 15 The association might be 
attributed to the previously published case reports as there were no 
published epidemiological studies.

According	to	the	summary	of	product	characteristics	(SmPC)	of	
tamsulosin,	priapism	associated	with	the	drug	has	been	reported	as	
‘very	rare’;	occurring	in	frequencies	between	less	than	1	in	50	00016 
and 1 in 10 000 users.17 Tamsulosin is indicated for the treatment 
of	signs	and	symptoms	of	lower	urinary	tract	symptoms	(LUTS)	as-
sociated	with	benign	prostatic	hyperplasia	(BPH).	The	general	back-
ground	incidence	rate	of	priapism,	that	occurs	in	all	age	groups,	was	
estimated	to	be	0.5	to	0.9	cases	per	100	000	person-	years.1	Although	
idiopathic	cases	of	priapism	are	the	most	 frequent,	accounting	for	
nearly	50%	of	 all	 reported	 cases,	 drug-	induced	priapism	occurs	 in	
30%	of	reported	cases,	rendering	it	common	as	well.18	Associations	
between one or more variables are usually made based on temporal-
ity,	causality	at	the	individual	level,	expert	judgment,	and/or	statisti-
cal	inferences.	Thus,	further	investigations	are	required	to	explore	if	
the reported association can be causal.

Currently,	published	studies	that	explored	whether	this	associ-
ation could be causal are not available. There are only single case 
reports recorded for this association. Triggered by a single locally 
reported	case	 that	ended	up	with	erectile	dysfunction,	 this	 inves-
tigation	was	carried	out	by	 the	Eritrean	Pharmacovigilance	Centre	
to	assess	the	causal	link	between	tamsulosin	and	priapism.	The	as-
sessment	of	causality	was	guided	by	the	Austin	Bradford	Hill	criteria	
using	the	publicly	available	information	including	preclinical,	clinical,	
and	 epidemiological	 data	 as	well	 as	 by	 analyzing	 the	WHO	global	
pharmacovigilance database.19

2  |  MATERIAL S AND METHODS

2.1  |  Study design

This	 was	 a	 descriptive	 analysis	 that	 evaluated	 the	 likelihood	 of	
the causal relationship between tamsulosin and priapism using 
Austin	Bradford	Hill	criteria	or	guidelines.	Hill's	criteria	are	a	cau-
sality	 assessment	 framework	 developed	 in	 196520 and adopted 

for application in pharmacovigilance and pharmacoepidemiology 
in 2002.21	 All	 available	 published	 and	 unpublished	 data	were	 in-
corporated	 into	 this	 causality	 assessment	 framework	 to	 enable	
that the evaluators assess causality at the population level based 
on the totality of evidence available in the medical literature. The 
Bradford	Hill	criteria	used	for	judging	the	evidence	of	causality	in-
clude	strength	of	association,	temporal	relationship,	consistency	of	
the	association,	plausibility	 (biological,	pathological	or	pharmaco-
logical	mechanism),	dose–	response	relationship,	experimental	evi-
dence	(including	positive	dechallenge	and	rechallenge	information),	
specificity	of	the	cases,	coherence,	and	analogy.	Cases	that	were	
suspected	 to	 have	 other	 alternative	 explanations	 such	 as	 poten-
tial confounders were not included into the causality assessment 
framework.

2.2  |  Exposure and outcome definition

The	main	exposure	of	 interest	 in	 this	 study	was	 tamsulosin	 tablet	
used at varying doses with or without other concomitant drugs. The 
primary	outcome	measure	was	the	development	of	priapism,	which	
is	 defined	 as	 a	 painful	 penile	 erection	 that	 is	 unrelated	 to	 sexual	
stimulation and lasts for at least 4 h.1

2.3  |  Literature search and labelling

Available	 unpublished	 and	 published	 information	 such	 as	 preclini-
cal,	clinical,	epidemiological,	biological,	and	toxicological	data	were	
explored	 and	 organized	 into	 the	 causality	 assessment	 framework	
to	decide	based	on	the	totality	of	evidence.	Literature	search	was	
made	in	Google	Scholar,	Scopus,	Embase,	Opengrey	and	PubMed/
Medline	 using	 the	 following	 search	 terms:	 "priapism"	 or	 “painful	
penile	erection”	or	“prolonged	erection”	or	“induced	priapism”	and	
"tamsulosin".	The	search	was	performed	by	YF	and	MR	in	the	first	
week	of	November,	2020.	Relevant	articles	 from	 the	bibliographi-
cal list of available studies that meet the eligibility criteria were in-
cluded.	All	articles	that	directly	associated	tamsulosin	with	priapism	
were	 included	 in	 this	 study,	whereas	 studies	 that	 described	other	
possible	alternative	explanations	or	confounders	for	the	occurrence	
of	priapism	were	excluded.	Selection	of	the	eligible	articles	and	their	
analysis	was	carried	out	by	all	 authors.	Summary	of	product	char-
acteristics and prescribing information of tamsulosin approved by 
major	regulatory	authorities	were	also	reviewed	to	check	whether	
the causal association of priapism and tamsulosin was documented. 
Furthermore,	 online	 adverse	 drug	 reaction	 databases	 such	 as	
Martindale:	 the	 complete	 drug	 reference,22	 SIDER	 side	 effect	 re-
source,23	and	Drugdex24	were	also	explored.

K E Y W O R D S
association,	Austin	Bradford	Hill	criteria,	causation,	priapism,	tamsulosin
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2.4  |  Data mining approach

The	WHO	global	database	of	ICSRs,	VigiBase,	was	used	as	one	data	
source.	 VigiBase	 is	 the	 world's	 largest	 pharmacovigilance	 database,	
which	is	developed	and	maintained	by	the	Uppsala	Monitoring	Centre	
on	behalf	of	the	WHO.19 The database has been pooling safety data of 
medical	products	from	different	countries	since	1968,	and	during	data	
mining	(Nov	01,	2020),	it	had	over	23.5	million	ICSRs.	The	main	reason	
for the data mining was to capture information on the temporal rela-
tionship,	strength	of	association,	consistency	of	the	cases,	dechallenge	
and	rechallenge,	dose–	response	relationship,	and	the	causal	relation-
ship	of	tamsulosin	and	priapism	at	individual	level.	‘Tamsulosin’	as	an	
active	 ingredient	and	 ‘priapism’	as	MedDRA	 (Medical	Dictionary	 for	
Regulatory	Activities)	preferred	reaction	term	were	used	as	search	cri-
teria	in	VigiLyze,	a	data	mining	and	analysis	tool	of	VigiBase.	Based	on	
the	search	criteria,	both	qualitative	and	quantitative	information	was	
retrieved.	During	data	mining,	the	database	was	set	at	 ‘de-	duplicate’	
to automatically remove all suspected/potential duplicates from the 
analysis.	From	the	quantitative	analysis,	measures	of	strength	of	as-
sociation	 such	as	 reporting	odds	 ratio	 (ROR),	proportional	 reporting	
ratio	(PRR)	and/or	information	component	(IC	value)	as	well	as	cases	
with	single	suspect,	number	of	 reporting	countries,	cases	with	posi-
tive	dechallenge	and	rechallenge,	etc.,	were	obtained.	ROR,	PRR,	and	
IC	values	are	measures	of	association	in	the	database.	The	qualitative	
data	was	exported	 to	excel	 spreadsheets	 for	descriptive	analysis.	 In	
the	excel	spreadsheet,	time	to	reaction	onset	(calculated	as	the	differ-
ence	between	date	priapism	occurred	and	date	of	tamsulosin	 intake	
started),	cases	of	priapism	encountered	with	the	sole	administration	
of	 tamsulosin,	 outcome	 of	 priapism,	 median	 age,	 etc.,	 were	 identi-
fied.	 Furthermore,	 efforts	were	made	 to	 identify	 cases	 having	 best	
evidence	of	causality	(probable	or	certain),	such	as	those	that	occurred	
following	the	sole	intake	of	tamsulosin,	had	no	alternative	explanation,	
recovered	with	withdrawal	of	tamsulosin	and	experienced	the	reaction	
after	re-	introduction	of	the	drug.

2.5  |  Case assessment

The causal relationship of all published case reports of tamsulosin 
and priapism were also assessed using the Naranjo adverse drug re-
action probability scale.25	After	exploring	the	totality	of	evidence,	
based	on	both	published	and	unpublished	data,	causality	at	the	ag-
gregate	level	was	carried	out	using	Austin	Bradford	Hill	causality	as-
sessment	framework.21

3  |  RESULTS

3.1  |  Literature search and labelling

Literature	search,	in	the	abovementioned	databases,	was	performed	
in	the	first	week	of	November,	2020.	The	search	found	13	published	
case reports that associate tamsulosin with priapism.3– 15 One article 

was,	however,	excluded	as	the	case	could	be	explained	by	another	
alternative cause (had a potential confounder). The rest 12 published 
papers comprising 13 single case reports were hence subjected to 
further	evaluation	(Table	1).	In	the	literature	analysis,	six	of	the	13	
case	 reports	 demonstrate	 that	 tamsulosin	 was	 taken	 for	 benign	
prostatic	hyperplasia.	In	the	rest	seven	cases,	tamsulosin	was	used	
off-	label:	for	the	management	of	renal	calculi	in	four	cases,	for	ob-
structive	voiding	symptoms	in	two	cases,	and	for	unspecified	lower	
urinary	tract	symptoms	in	one	case.	In	all	cases,	tamsulosin	was	used	
within	the	recommended	dose.	The	time	to	reaction	onset,	for	cases	
where	it	was	documented,	was	within	a	few	days	following	the	com-
mencement	of	tamsulosin,	and	in	one	case,	it	was	manifested	after	
2	years.	The	duration	of	priapism,	from	onset	to	recovery,	was	re-
ported to be from 6 h to 72 h. Outcome was documented in all case 
reports,	and	it	was	reported	that	all	patients	had	recovered,	except	
in one case that failed to resolve even with surgical intervention.

Priapism	was	 first	 associated	with	 tamsulosin	 in	 a	 case	 report	
that was published in 2003 by Dodds et al.9 The reaction was nev-
ertheless previously associated with prazosin26	 as	 well	 as	 doxaz-
osin	 and	 terazosin,27 which lie within the same therapeutic class 
as	 tamsulosin.	 Apart	 from	 these	 case	 reports,	 there	were	 no	 epi-
demiological,	clinical,	and	preclinical	studies	that	associate	priapism	
with	 tamsulosin.	 Moreover,	 the	 association	 was	 not	 documented	
in	 online	 adverse	 effect	 databases—	Martindale,	 SIDER	 side	 effect	
resources,	and	Drugdex.	It	was,	however,	documented	in	the	sum-
mary of product characteristics or in the prescribing information 
of	tamsulosin	approved	by	the	Medicines	and	Healthcare	Products	
Regulatory	 Agency	 (MHRA)/European	 Medicines	 Agency	 (EMA),	
and	US-	FDA.16,17

3.2  |  Results of causality assessment

In	 nine	 cases,	 priapism	 resolved	 following	discontinuation	of	 tam-
sulosin	(positive	dechallenge),	and	in	one	case,	it	recurred	after	re-
introduction	 of	 the	 product	 (positive	 rechallenge)	 (Table	 1).	 Upon	
causality	 assessment,	 priapism	was	 found	 to	 be	 ‘probably	 related’	
in	11	cases,	 ‘possibly	related’	 in	one	case,	and	 ‘certainly	related’	 in	
another case.

3.3  |  Reports in the WHO global database of 
individual case safety reports, VigiBase

Since	1998,	 a	 total	of	122	cases	of	priapism	associated	with	 tam-
sulosin	were	 submitted	 from	23	 countries	 to	 the	 global	 database,	
VigiBase.	 The	 cases	 were	 mainly	 reported	 from	 the	 US,	 the	 UK,	
Canada,	 Spain,	 France,	 and	 the	 Netherlands.	 Of	 the	 cases	 with	
documented	 source	 of	 primary	 reporters	 (101/122),	 63%	 were	
reported	 by	 physicians	 and	 17.8%	were	 from	non-	healthcare	 pro-
fessionals.	 The	 rest,	 17.5%,	 were	 submitted	 by	 pharmacists	 and	
other healthcare professionals. The disproportionality measures 
or the measures of association between tamsulosin and priapism in 



4 of 8  |     RUSSOM et al.

TA
B

LE
 1
 
Su
m
m
ar
y	
of
	th
e	
pu
bl
is
he
d	
ca
se
	re
po
rt
s	
of
	ta
m
su
lo
si
n	
as
so
ci
at
ed
	w
ith
	p
ria
pi
sm
	a
s	
of
	N
ov
em
be
r	1
,	2
02
0

C
as

e 
re

po
rt

A
ge

 
(y

ea
rs

)
Co

nc
om

ita
nt

 m
ed

ic
in

es

D
ai

ly
 

do
se

 
(m

g)
D

ur
at

io
n

In
di

ca
tio

ns
Ti

m
e 

to
 

on
se

t
A

ct
io

n 
ta

ke
n

D
ec

ha
lle

ng
e/

Re
ch

al
le

ng
e

O
ut

co
m

e

M
ar
co
ni
	e
t	a
l.	

(2
01

9)
3

45
Ke
to
ro
la
c

0.
4

6 
h

Re
na

l c
ol

ic
2 

da
ys

Ph
en
yl
ep
hr
in
e	
in
je
ct
ed
	d
ire
ct
ly
	in
to
	c
av
er
no
sa

+
/U
K

Re
co

ve
re

d

Pr
ih
ad
i	e
t	a
l.	

(2
02

0)
4

57
AC
E	
in
hi
bi
to
rs
,	b
et
a	

bl
oc
ke
rs
	&
	s
ta
tin
s

0.
4

72
 h

LU
TS

—
 

D
is

ta
l a

sp
ira

tio
n 

an
d 

irr
ig

at
io

n 
pr

oc
ed

ur
e

+
/U
K

Re
co

ve
re

d

Sp
ag
nu
l	e
t	a
l.	

(2
01

1)
6

32
N

on
e

0.
4

40
 h

U
rin
ar
y	
ur
ge
nc
y	

an
d 

en
la

rg
ed

 
pr

os
ta

te

1 
da

y
A
sp
ira
tio
n	
of
	th
e	
co
rp
or
a	
an
d	
in
tr
ac
av
er
no
sa
l	

in
je

ct
io

n 
of

 1
:1

00
0 

ad
re

na
lin

 s
ol

ut
io

n
+
/U
K

Re
co

ve
rin

g

Pa
hu
ga
	e
t	a
l.	

(2
00

4)
7

56
N

on
e

0.
4

28
 h

BP
H

2	
w
ee
ks

A
sp
ira
tio
n	
an
d	
in
tr
ac
av
er
no
sa
l	i
rr
ig
at
io
n	
of
	ic
ed
	

sa
lin

e 
an

d 
va

so
co

ns
tr

ic
tiv

e 
ag

en
t. 

Th
en

 
w

in
te

r p
ro

ce
du

re
 p

er
fo

rm
ed

 b
ut

 a
ll 

fa
ile

d 
an

d 
pr

ia
pi

sm
 p

er
si

st
ed

.

U
K
/U
K

N
ot

 y
et

 
re

co
ve

re
d

C
os

en
tin

o 
et

 a
l. 

(2
01

4)
5

67
N

on
e

0.
4

12
 h

BP
H

3–
	4	
w
ee
ks

In
tr

ac
av

er
no

sa
l i

nj
ec

tio
n 

of
 v

as
oc

on
st

ric
to

r w
as

 
pe

rf
or

m
ed

 a
nd

 u
lti

m
at

el
y 

irr
ig

at
io

n 
co

rp
or

a 
ca

ve
rn

os
a 

w
ith

 s
al

in
e 

so
lu

tio
n

+
/U
K

Re
co

ve
re

d

K
ili
ni
c	
et
	a
l.	

(2
00

8)
8

59
N

on
e

0.
4

2 
da

ys
LU
TS

2 
da

ys
Ir

rig
at

io
n 

of
 th

e 
co

rp
us

 c
av

er
no

su
m

 a
nd

 a
 

pr
ox
im
al
	c
or
pu
s	
ca
ve
rn
os
al
–	s
po
ng
io
su
m
	

sh
un

t p
er

fo
rm

ed
.

U
K
/U
K

Re
co

ve
re

d

D
od

ds
 e

t a
l. 

(2
00

3)
9

58
H
yd
ro
ch
lo
ro
th
ia
zi
de

0.
4

7 
h

O
bs

tr
uc

tiv
e 

vo
id

in
g 

sy
m

pt
om

s

4 
da

ys
C

or
po

re
al

 ir
rig

at
io

n 
w

ith
 s

al
in

e 
an

d 
ph

en
yl

ep
hr

in
e.

+
/+

Re
co

ve
re

d

Ve
ny
o	
et
	a
l.	

(2
01

0)
10

35
D
ic
lo
fe
na
c,
	p
ar
ac
et
am
ol
	

an
d 

tr
am

ad
ol

0.
4

7 
h

U
re
te
ric
	c
ol
ic
	o
r	

re
na

l c
al

cu
li

1 
da

y
Bl
oo
d	
as
pi
ra
te
d	
fr
om
	h
is
	c
or
po
ra
	c
av
er
no
sa

+
/U
K

Re
co

ve
re

d

H
am
m
on
d	

et
 a

l. 
(2

01
4)

11

44
XX

0.
4

3 
da

ys
BP
H

9 
da

ys
U
ns
uc
ce
ss
fu
l	a
tt
em
pt
s	
w
er
e	
m
ad
e	
to
	ir
rig
at
e	

an
d 

in
je

ct
 w

ith
 p

he
ny

le
ph

rin
e 

to
 a

ch
ie

ve
 

de
tu

m
es

ce
nc

e

+
/U
K

Re
co

ve
rin

g

K
ha
te
r	e
t	a
l.	

20
20

12
61

N
on

e
0.

8
18

 h
LU
TS

1 
da

y
A
sp
ira
tio
n,
	ir
rig
at
io
n,
	a
nd
	p
he
ny
le
ph
rin
e	

in
je

ct
io

n
U
K
/U
K

Re
co

ve
re

d

24
Pr
op
of
ol

0.
4

7 
da

ys
Re

na
l o

r u
re

te
ra

l 
st

on
e

8 
h

A
sp
ira
tio
n	
an
d	
irr
ig
at
io
n	
w
ith
	in
tr
ac
or
po
re
al
	

in
je

ct
io

ns
 o

f p
he

ny
le

ph
rin

e
+
/U
K

Re
co

ve
re

d 
w

ith
 

se
qu
al
e

D
e 

br
ui

n 
D

 e
t a

l. 
(2

00
8)

14

47
M
is
si
ng

0.
4

M
is
si
ng

U
re
te
ra
l	s
to
ne

—
 

U
K
/U
K

U
nk
no
w
n

K
ar
iy
an
na
	

(2
01

5)
15

71
A
sp
iri
n,
	ti
ca
gr
el
or
,	s
ta
tin
s,
	

en
al
ap
ril
,	n
itr
og
ly
ce
rin
,	

in
su

lin
 a

nd
 m

et
fo

rm
in

0.
8

16
 h

BP
H

—
 

Ph
en
yl
ep
hr
in
e	
in
je
ct
io
n

+
/U
K

Re
co

ve
re

d

A
bb
re
vi
at
io
ns
:	+
,	P
os
iti
ve
;	L
U
TS
,	L
ow
er
	U
rin
ar
y	
Tr
ac
t	S
ym
pt
om
;	U
K
,	U
nk
no
w
n;
	X
X
,	E
fa
vi
re
nz
/e
m
tr
ic
ita
bi
ne
/t
en
of
ov
ir	
di
so
pr
ox
il,
	b
oc
ep
re
vi
r,	
pe
gi
nt
er
fe
ro
n	
al
fa
-	2
b,
	ri
ba
vi
rin
,	d
ox
az
os
in
,	t
am
su
lo
si
n,
	

qu
et
ia
pi
ne
,	t
es
to
st
er
on
e	
cy
pi
on
at
e,
	o
nd
an
se
tr
on
,	e
so
m
ep
ra
zo
le
,	l
ith
iu
m
,	l
os
ar
ta
n,
	n
ap
ro
xe
n,
	a
ce
ta
m
in
op
he
n/
ox
yc
od
on
e,
	lo
pe
ra
m
id
e,
	c
od
ei
ne
/g
ua
ife
ne
si
,	c
yc
lo
be
nz
ap
rin
e.



    |  5 of 8RUSSOM et al.

VigiBase	was	found	to	be	IC025 =	4.1;	PRR025 = 19.9; ROR025 = 20. 
In	87.7%	of	the	cases,	tamsulosin	was	marked	as	a	‘sole	suspect,’	and	
in	50.8%,	it	was	reported	as	the	only	drug	administered.	In	42	cases,	
priapism resolved following the discontinuation of tamsulosin (posi-
tive	dechallenge),	while	 in	two	cases,	 it	recurred	after	the	product	
was reintroduced (positive rechallenge). Out of the 42 cases with 
positive	dechallenge,	22	cases	took	tamsulosin	only	without	other	
concomitant	drugs,	and	in	18	cases,	it	was	the	only	suspected	drug	
among	all	the	rest	received.	Of	the	cases	with	positive	rechallenge,	
tamsulosin	was	the	sole	drug	taken	 in	one	case,	and	 in	the	rest,	 it	
was a sole suspect.

Subgroup	 analysis	 was	 performed	 for	 the	 cases	 associating	
priapism with the sole administration of tamsulosin (62/122). The 
median	time	to	the	onset	of	priapism,	where	reported,	was	one	day	
(range:	1	to	6	days)	following	the	first	intake	of	tamsulosin.	In	22.5%,	
of	the	cases,	priapism	was	marked	as	‘resolved’	after	the	discontin-
uation of tamsulosin. Outcome was reported in only in 36 out of 
the	62	cases.	Of	 the	36	cases,	25	were	documented	as	 recovered	
and/or	recovering,	while	the	rest	11	cases	had	not	recovered	by	the	
time	of	reporting.	In	the	rest	of	the	cases,	outcome	of	priapism	was	
not	reported	or	documented.	In	eight	patients,	it	was	reported	that	
priapism	 had	 ended	 up	with	 serious	 complications;	 six	 ejaculation	
disorders and two erectile dysfunctions.

The	summary	results	of	each	criterion	of	the	Austin	Bradford	Hill	
causality assessment are presented in Table 2.

4  |  DISCUSSION

4.1  |  Strength of the association

The	association	of	priapism	and	tamsulosin,	based	on	the	calculated	
IC	value,	ROR	and	PRR,	was	found	to	be	very	strong.	The	IC	value	is	a	
measure of the disproportionality of a drug– adverse drug reaction pair 
in	VigiBase.28	A	positive	IC025 value (the lower border of the credible 
interval for the IC value >0)	is	“a	traditional	threshold	which	indicates	
that	a	drug-	ADR	pair	is	reported	more	often	than	expected	based	on	all	
reports	in	the	database”,	thus,	showing	a	statistical	signal.

4.2  |  Temporal relationship

The	short	time	to	onset,	within	few	days,	of	priapism	following	the	
first	intake	of	tamsulosin	both	in	the	cases	retrieved	from	the	WHO	
global database and the published case reports indicates temporal 
plausibility	of	the	association	and,	thus,	supports	causation.

4.3  |  Consistency of the association

For	the	association	to	be	consistent,	different	studies	and/or	re-
ports conducted in different places of the world should come up 

TA B L E  2 Summary	results	of	the	causality	assessment	of	tamsulosin	and	priapism	using	Hill's	criteria

Criterion Result Remarks

Was	the	association	strong? Yes IC025 =	4.1;	PRR025 = 19.9; ROR025 = 20 all suggest a strong 
association

Was	the	temporality	plausible? Yes In	cases	where	time	to	onset	is	documented,	priapism	has	
been manifested shortly following administration of 
tamsulosin; with a median of 2– 3 days.

Was	the	association	consistent? Yes Different cases of priapism with similar clinical features have 
been reported from different parts of the world.

Was	there	a	dose-	response	relationship? No No	specific	studies	exploring	dose-	response	relationship	
were	found.	Available	evidence	is	not	sufficient	to	
conclude on this criterion.

Were	there	experimental	evidences	suggesting	the	
association?

Yes In	several	cases,	priapism	resolved	following	discontinuation	
of	tamsulosin	and	recurred	after	re-	administration	of	the	
product.

Was	the	association	specific? Yes In	majority	of	the	cases,	priapism	was	encountered	following	
sole	intake	of	tamsulosin.

Is	there	a	plausible	mechanism	for	the	association? Yes Tamsulosin,	as	a	selective	α1-	receptor	blocker,	might	cause	
priapism through inhibition of sympathetic effects which 
are	necessary	for	the	de-	tumescence	of	the	penis.

Are	there	analogies	that	explain	a	similar	association? Yes Other	alpha-	adrenergic	blocking	agents	structurally	
analogous with tamsulosin have been associated with 
priapism.

Are	the	findings	in	coherence	with	the	established	
knowledge?

Yes Alpha-	adrenergic	blocking	agents	have	been	associated	
with	penile	erection	and	thus,	priapism	might	be	an	
exaggerated	effect.

Abbreviations:	IC,	information	component;	PRR,	proportional	reporting	ratio;	ROR,	reporting	odds	ratio.
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with	 similar	 conclusions	or	observations.	As	 there	were	no	pub-
lished	 epidemiological	 studies,	 we	 only	 considered	 published	
case	 reports	 and	 ICSRs	 submitted	 to	 the	WHO	global	database,	
VigiBase.	 In	many	of	the	cases	reported	to	VigiBase,	the	time	to	
onset,	 clinical	 features	 and	 outcome	 of	 priapism	 showed	 similar	
clinical	patterns.	Several	of	the	published	case	reports	manifested	
within	 few	 days	 after	 the	 intake	 of	 tamsulosin	 and	 recovered	
shortly after 1– 3 days following its discontinuation. In the majority 
of	the	published	case	reports,	there	was	a	prolonged	painful	erec-
tion	that	required	aspiration	of	cavernosal	blood,	irrigation	of	the	
corpora	cavernosa	with	saline	solution,	and	administration	of	 in-
tracavernosal	injection	with	phenylephrine	or	adrenaline.	Besides,	
the fact that cases were reported from more than 20 countries 
indicates a geographic distribution of the problem. These re-
peated and/or consistent observations across several countries 
strengthen the causal inference.

4.4  |  Specificity of the association

Specificity	explores	how	specific	 the	exposure	and	 the	outcome	
of	interest	are.	When	a	specific	outcome	is	being	associated	with	
a	 specific	 exposure,	 we	 conclude	 that	 the	 criterion	 is	met.	 This	
means that one thing should not be associated with many things. 
Since	diseases	or	adverse	effects	can	have	multiple	etiologies	and	
therapies	can	have	multiple	effects,	specificity	is	often	inconclu-
sive	and	is	comparatively	a	weaker	criterion.	In	this	study,	the	fact	
that	 majority	 of	 the	 cases	 of	 priapism,	 both	 the	 published	 and	
those	 retrieved	 from	VigiBase,	 were	 reported	with	 the	 sole	 ad-
ministration of tamsulosin and without other possible alternative 
explanations,	reflects	that	the	association	was	specific	in	terms	of	
the	exposure	of	interest.	On	the	other	hand,	the	fact	that	a	signifi-
cant proportion of the cases report priapism as the only reaction 
suggests that the association was specific in terms of the outcome 
of interest as well.

4.5  |  Biological plausibility

A	proposed	mechanism	for	priapism	is	probably	through	the	inhibi-
tion	of	sympathetic	effects,	which	are	necessary	for	the	transduc-
tion	of	impulses	of	detumescence	of	the	penis.	Such	inhibition	may	
actually	result	from	the	blockade	of	alpha-	receptors	(especially	α1-	
receptor) by drugs such as tamsulosin.4,6

Penile	 erection	 and	 detumescence	 are	 regulated	 through	 the	
relaxation	 and	 contraction	 of	 the	 smooth	 muscles	 of	 both	 the	
cavernosal sinus spaces and the arteriolar tree within the penis. 
Because	of	the	contraction	of	the	sinuses	and	arterial	branches,	the	
resistance to blood flow into the penis is generally high in the flac-
cid	state.	Tamsulosin	as	a	selective	alpha-	blocker	with	the	effect	on	
prostate and corporal smooth muscle can cause the smooth mus-
cles	to	relax	and	minimize	resistance	to	incoming	blood	flow	into	the	
penis,	thereby	causing	penile	erection.29,30 The observation of cases 

of	priapism	 in	patients	 taking	 tamsulosin	could	 therefore	be	 inter-
preted	as	an	extreme	end	of	a	spectrum	of	manifestations	resulting	
from decreased resistance to the flow of blood into the penis. This 
is a documented effect that strongly goes in favor of the association 
between tamsulosin and priapism.

4.6  |  Experimental evidence

Animal	studies,	clinical	 trial	experiences,	and	reported	 information	
on positive dechallenge and rechallenge were considered for evalu-
ation	 of	 this	 criterion.	 Experimental	 evidence,	 where	 available,	 is	
among	the	most	compelling	evidence	for	causation.	Even	though	ev-
idence	from	animal	studies	was	lacking	in	this	case,	several	published	
and unpublished cases demonstrated that priapism resolved follow-
ing discontinuation of tamsulosin and recurred after readministra-
tion	of	the	product,	which	supports	the	causation.	This	is	technically	
and	logically	a	sort	of	unintended	experimentation.

4.7  |  Dose– response relationship

So	far,	there	are	no	studies	that	explored	the	dose–	response	relation-
ship	of	tamsulosin	and	priapism.	Besides,	in	all	of	the	cases	including	
both	 the	 retrieved	 and	 published	 ones,	where	 dose	 of	 tamsulosin	
was	reported,	there	was	no	issues	of	overdose	except	in	one	case.	
Thus,	more	information	is	required	to	conclude	on	this	criterion.

4.8  |  Analogy

According	to	the	modified	Hill's	viewpoints,	products	that	are	struc-
turally	analogous	are	expected	to	exert	similar	effects.	In	our	case,	
other	alpha-	adrenergic	blocking	agents	such	as	prazosin,	terazosin,	
doxazosin,	and	alfuzosin,	which	are	drugs	of	the	same	class	and	are	
structurally	analogous	with	 tamsulosin,	have	been	associated	with	
priapism,	which	supports	the	association.27,31

4.9  |  Coherence

Alpha-	adrenergic	blocking	agents	are	expected	to	cause	normal	pe-
nile	erection,32	and	priapism	is	just	one	extreme	within	the	spectrum	
of	the	expected	effects.

4.10  |  Weighing the overall evidence

In	summary,	the	strong	association	observed,	the	plausible	temporal	
relationship,	the	repeated	observation	of	clinically	similar	cases	from	
several	countries,	the	suggested	biological	mechanism,	occurrence	
of	majority	of	the	cases	with	the	sole	administration	of	tamsulosin,	
having several cases with positive dechallenge and rechallenge as 
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well	as	the	existing	analogy	and	coherence	together	support	a	pos-
sible causal relationship between tamsulosin and priapism (Table 2). 
This	causal	inference,	however,	is	tentative,	and	judgments	are	made	
on	the	basis	of	the	available	evidence.	In	Hill's	criteria,	temporal	re-
lationship	 is	 the	only	 absolutely	 essential	 criterion,	 and	 the	 great-
est	weight	are	then	given	to	biological	plausibility,	consistency,	and	
the dose– response relationship.33	 In	 our	 study,	 except	 the	 dose-	
response	relationship,	all	other	criteria	were	fulfilled,	and	the	likeli-
hood of the causal relationship is heightened as the overall available 
evidence lead to the same conclusion.

The strength of this study is that the possibility of causation was 
systematically	examined	using	the	viewpoints	developed	by	Austin	
Bradford	Hill,	which	is	believed	to	be	rigorous	in	assessing	a	causal	
link	between	an	outcome	and	exposure.	Reversibility/outcome	and	
seriousness of priapism were not documented or reported in several 
cases,	which	requires	further	studies.

5  |  CONCLUSION

The currently available totality of evidence on the strength of asso-
ciation,	temporality,	consistency,	specificity,	experimental	evidence,	
biological	plausibility,	analogy,	and	coherence	suggests	that	the	asso-
ciation of tamsulosin and priapism is causal. This causal association is 
medically important as it has serious implication in clinical practice. 
In	many	of	the	cases,	surgical	intervention	was	required	to	manage	
the	reaction,	while	in	some	cases,	the	reaction	ended	up	with	serious	
complications such as ejaculation disorders and erectile dysfunction. 
Healthcare	professionals	are	therefore	recommended	to	cautiously	
prescribe	tamsulosin	and	ensure	that	benefits	outweigh	risks	when	
using	the	drug,	and	consumers	are	aware	on	the	associated	risk.
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