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Abstract
Efficacy and safety of oral sildenafil citrate use in
hemodialysis patients is not very well documented. We
undertookastudytoevaluatetheefficacyandsafetyoforal
sildenafil in treating erectile dysfunction in hemodialysis
patients. A total of 50malehemodialysis patients (mean
age 49.2 years) with ED were recruited for this double-
blind, placebo-controlled prospective study. Patientswere
randomized into two groups of 25 patients and received
either a placebo or sildenafil. Patients in sildenafil group
werestartedona50-mgdose,andthedosewasincreased
to100mgiftherewasnoresponseafter2doses.Patients
wereaskedtocompletetheInternationalIndexofErectile
Function(IIEF)andagloballife-satisfactionquestionnaire
beforeandaftereachdose.
Improvementwasobservedin76%ofthesildenafilpatients
compared with 12% of placebo patients using IIEF and
globalassessmentquestionnaire.Sildenafilwasassociated
withimprovementintheIIEFscoreinalldomainsexcept
those related to sexual desire. Sildenafil use resulted
in normal EF scores in 36% of sildenafil patients. No
correlationwasfoundbetweensildenafilfailureandpatient
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age,durationofEDandthedurationandetiologyofrenal
failure.Sildenafilwaswelltolerated.Sideeffectswererare
butoccurredequallyinbothgroups.
Conclusions:Sildenafil is a safe and satisfactorydrug for
improvingerectilefunctioninpatientswithESRDwithout
contraindicationsforthisdrug.Pretreatmentscoresonthe
IIEFmaybeusefulinpredictingthesuccessofthetreatment.

Keywords:  

sildenafil,kidneyfailure,hemodialysis,erectiledysfunction.

Ethics and Conflict of Interest
This study was approved by the hospital Scientific and
EthicsCommitteeandinformedconsentwasobtainedfrom
allpatients.Theauthorsdidnotreceiveanytypeofsupport
fromthesildenafil(Pfizer,France).

Introduction
Sexualdysfunctionisafrequentdisorderinmenwithend
stagerenaldisease(ESRD)(1).Erectiledysfunctionisthe
mostcommondisorderofsexualdysfunction that impairs
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the quality of life of such patients, with a prevalence
range of 17–82% among dialysis and transplant patients
(2,3). Several methods (vacuum devices, intracavernosal
injections, transurethral instillation of PGE1 and penile
prostheses) have been recommended for treating these
patients.Butmostofthemarerejectedbythepatientsdue
tolackofsatisfaction(1).
Sinceitsintroductionin1998,sildenafilcitratehasbecome
themaintoolforthetreatmentofED.However,theevidence
aboutefficacyofsildenafilinpatientswithESRDislimited
(4).
Only a few other studies have reported the benefits of
using sildenafil in hemodialysis (HD) patients (5-7).  To
our knowledge, there is only one double-blind, placebo-
controlled study looking at efficacy and merit of using
sildenafilinHDpatients(5).Wedesignedthisrandomized,
double-blind,placebo-controlledtoconfirmtheefficacyand
safetyofsildenafilinpatientswithendstagerenaldisease
(ESRD).

Materials and Methods
This was a randomized, double-blind, prospective study
whereH.Dpatientswererandomizedtoreceiveeitheroral
sildenafil citrate or placebo. Patients were then followed
for oneweek.The studywas started inMarch 2005 and
endedinMay2008.Weincludedpatientsagedmorethan
20 years,whowere onHD for aminimumof 6months,
whoreportedEDformorethan6monthsandhadastable
relationshipwithafemalepartnerformorethanayear.We
excluded patients older than 70 years age and thosewith
penile anatomic abnormalities, history of penile surgery(
except circumcision), cirrhosis, diabetes, angina (history
of precordial pain), severe anemia (hematocrit lower that
21%),patientsonnitratetreatmentorwithahistoryofrecent
cerebrovascular accident or myocardial infarction(within
past6months).Inaddition,patientscurrentlybeingtreated
forEDbysildenafilwereexcluded.

The qualified patients were asked to complete the 15
questionsoftheInternationalIndexofErectileDysfunction
(IIEF), a self-administered questionnaire,which has been
validated in several languages (8), including French (9).
This questionnaire was also professionally translated to
Arabic and revalidated through a local epidemiological
study(Prevaptstudy)publishedin2007)(10).Patientswith
ascoreof26orhigherontheerectilefunctiondomainwere
consideredasnothavingEDandwereexcluded.

Atotalof50hemodialysispatientsparticipatedinourstudy.

The targetpopulation includedpatients fromfourdialysis
unitsinthestateofJendouba(WesternTunisia).Allselected
patientsansweredadetailedmedicalandsexualhistoryand
had a complete physical examination and psychological
assessment.Clinicalefficacyofsildenafilwasassessedby
theIIEF.

TheIIEFisaninstrumentusedfortheclinicalassessmentof
EDandtreatmentoutcomesinclinicalstudies.Itevaluates
severalaspectsofsexualperformance.ThetotalIIEFscore
wascomputedasthesumofthefinalscoreofeachdomain
(8).Thetotalscorerangesfrom5to75.Treatmentefficacy
was evaluated through the scores for the five separate
response domains of male sexual function of the IIEF:
erectilefunction(questions1to5and15, totalscore1to
30), overall satisfaction (questions 13 and 14, total score
2 to 10), intercourse satisfaction (questions 6 to 8, total
score0to15),orgasmicfunction(questions9and10,total
score0to10),andsexualdesire(questions11and12,total
score2to10)(8).Theerectilefunctiondomainscores(11)
werealsousedtoclassifypatientsaccordingtoEDseverity
levels:absenceofED(score26orhigher),mild(score22to
25),mildtomoderate(score17to21),moderate(score11
to16),orsevere(score6to10).

Both the placebo and sildenafil were placed in identical
capsules. Each patient was given 6 capsules of either
placeboor sildenafil.Patientswere instructed to takeone
capsuleanhourbeforesexualactivity, two to threehours
afterameal.Theprotocolinvolvedincreasingthedoseto
twocapsulesnextdayiftherewasaninadequateresponse
butnotexceedingtwocapsulesperday.Theusewasallowed
onlyonnon-dialysisdays.Thepatientswereinstructedto
record their sexual activity as well as any adverse effect
before and after each dose and were required to fill out
an IIEFquestionnaire oneweek after thefirst evaluation.
The questionnaire also required reporting the number of
capsulesusedbyeachpatientduringthetreatmentperiod.
Afterusingmedication an erectile function scoreof≥26
indicated restored erectile function. Patients with post-
treatment improvement of at least 10 points for the total
IIEF score were considered as responders. Medical and
epidemiologicdataofourpatientswereobtainedforeach
patientfromthemonthlydialysisrecordsandincludedage
(years),timeondialysis(months)andetiologyofESRD.

Statistical Analyses
Paired t-test andwilcoxon testwere used to compare the
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parametricandnonparametricdata,respectivelyinplacebo
andsildenafilgroups.Meanandstandarddeviation(S.D)
was calculated for each IIEF question and domain.The
p-value<0.05wasconsideredtoindicatesignificance.

Results
The studypatients (n=50)had following characteristics:
meanageof49.2years(22-70),meandurationofEDof
34.2months(6-102)andthemeandurationofhemodialysis
of 50months (6 - 180). Renal failurewas attributed to
nephrolithiasis (n=31,62%),hypertension(n=8,16%),
glomerulonephritis(n=6,12%),urinarytuberculosis(n=
3,6%),andotherrareetiologiesin2patients.Theetiology
of EDwasmultifactorial (age, drugs, psychological).A
total of 37 patientswere on antihypertensives including
α-blockers, β-blockers, calcium channel blockers and

angiotensinconvertingenzymeinhibitors.

The baseline characteristics of patients in placebo vs.
sildenafilgroupareshowninTable1.Therewere25patients
ineachgroup.Nodifferencewasfoundbetweenthegroups
intermsofage,timeondialysis,EDduration,hematocrit
andurealevelsbeforeandaftertreatment.

TheinitialE.DIIEFscoredidnotdifferbetweenpatientsin
theplaceboandsildenafilgroupinanydomain(p=0.24).
Oneweekpost treatment,asignificantnumberofpatients
in sildenafil group reported an improvement in erectile
function (total IIEFscore>10)versus thepatients in the
placebogroup(19outof25,[76%])versus3of25[12%],
p<0.001)(Table2).  In sildenafilgroup,5patientsnoticed
improvement with the use of 50 mg dose whereas 14

Table1.Baselineparametersintheplaceboandsildenafilgroups(mean±SD)

Parameters
Sildenafil
(n = 25)

Placebo
(n = 25)

P value
Demographic features
Age
Alcohol
Cigarette smoking, years > 20
Nephrectomy
Mean time on dialysis (mo) 
Mean duration of ED 
Haemoglobin (g/L)    
Urea (mg/dl) 

52.9±8.2
28%(5)
28%(7)
8%(2)
57.36
25

8.3±1.4
149±31

47.6±10.4
24%(6)
56%(14)
12%(3)
42.46
19.8

9.7±2.5
154±30

0.51
1

0.085
1

0.74
0.78
0.86
0.75

Table2.ChangeinEDseverityusingIIEFscoresinplacebovs.sildenafilgroup

Parameters
Sildenafil
(n = 25)

Placebo
(n = 25)

Initial Final Initial Final
ED severity:
     Absence of ED: score ≥ 26 
     Mild : score 22 - 25
     Mild to moderate: score 17 – 21
     Moderate: score 11 – 16
     Severe: score 6 - 10

0
28%(7)
12%(3)
12%(3)
48%(12)

36%(9)
44%(11)
4%(1)
8%(2)
8%(2)

0
44%(11)
4%(1)
24%(6)
28%(7)

0
40%(10)
12%(3)
28%(7)
20%(5)

P value p=0.001 p=0.69
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patientshadtouse100mgdose.Patientswhobenefittedin
thesildenafilgroupalsoreportedanincreasedfrequencyof
intercourse.9(36%)patientsinthesildenafilgroupachieved
ascoreabove26, thusachievingacompleteresolutionof
theED.6patientshadachangeofthetotalIIEFscoreof
lessthan10andstoppedtreatmentdespiteusingmaximum
alloweddose(100mg).
After treatment, patients receiving sildenafil had a better
score in 13 of 15 questions compared with the placebo
group. Only the questions related to the frequency of
sexualdesire(p=0.81),andlevelofsexualdesire(p=0.77)
didnotdiffer significantly. In the intra-group longitudinal
analysis, the placebo group showed an improved score
in only three questions (8:Howmuch have you enjoyed
sexual intercourse, 13:Howsatisfiedhaveyoubeenwith
youroverallsexlife?and14:Howsatisfiedhaveyoubeen
withyoursexualrelationshipwithyourpartner?),regarding
intercourse satisfaction and overall satisfaction (p<0.05).
Treatmentwith placebo had no significant impact on the
scores.

The initial mean score for the erectile function domain
was higher in patientswho responded than in thosewho
didnot(23.6and17.9respectively)(p=0.03).15outofthe
25patients ingroupSildenafilreportedacompletesexual
intercourse(oneormore)duringthestudyperiod.Patient’s
age, etiologyofED, thedurationand severityofEDand
thedurationandetiologyofrenalfailuredidnotpredictthe
responsetosildenafil.(Table1)
Side effects related to study drugswere reported in both
groupswithno significantdifference (p=0.38) (Table3).
Headachesandflushingwerethemostfrequentlyreported
side effects. Dyspepsia was reported by two patients in
theplacebogrouponly.Onepatientinthesildenafilgroup
complained of blurred vision. Only one patient in the
sildenafil group discontinued the drug because of intense

headache.

Discussion
Erectile dysfunction (ED) is defined as the persistent
inabilitytoachieveand/ormaintainanerectionsufficientfor
satisfactorysexualactivity(12).It isacommoncondition
in middle-aged and older men and frequently occurs in
association with various illnesses, such as cardiovascular
disease,hepaticfailureandrenalfailure(13).Theincidence
of ED among patients with renal failure is significantly
higherthanthatinthegeneralpopulation(1,2,14).Rodgeret
alfoundthat79%ofpatientsonchronicdialysiscomplained
ofsexualdysfunctionand61%reportedED(2).Othershave
reportedtheprevalenceofEDinthesepatientsinbetween
71and82%(3,15).
ThecauseofEDinrenalfailureisprimarilyorganicrelated
tomultiplefactors:Hormonaldisturbances,zincdeficiency,
medications,peripheralneuropathy,biochemicalimbalances
from dialysis, autonomic insufficiency and peripheral
vascularpathologieshavebeenallsuggestedtobeinvolved

inpathogenesisofED(1).

The psychogenic component of ED seems to arise from
chronicillnessandlifestylelimitations.PatientswithESRD
havechronicfatigue,anxietyandadeclineinself-esteem,
whichnotsurprisinglyresultinadecreaseinsexualinterest.
In our study, we excluded diabetic patients to minimize
theriskofbias(amajorindependentcauseofED).These
patientsusuallyhavehighco-morbiditiesandcomplications
and all these factors could have significantly altered the
quality of our study (heterogeneous group of patients).
Themain causeof renal failure in this studywasurinary
stones,whichisalsothemostcommoncauseofESRDin
ourpopulation.TreatmentofEDinESRDpatients inour
clinical setting typically involves optimization of dialysis

Table3:Sideeffectsinplacebovs.sildenafilgroup

Parameters
Sildenafil
(n = 25)

Placebo
(n = 25)

Patient’s number 32%(8) 24%(6)
     Headache
     Flush
     Palpitation
     Paresis
     Dyspepsia
     Visual disturbances

20%(5)
16%(4)
8%(2)
8%(2)
0%

4%(1)

20%(5)
12%(3)
0%
0%

8%(2)
0%
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dose(1),anemiacorrectionwithrecombinanterythropoietin
(16),discontinuingpossibleculpritmedications,usingoral
orinjectionformoftestosterone,applyingexternalvacuum
device(17),intracavernosalinjectionofvasoactiveagents,
transurethral delivery of alprostadil (18), implantation of
penileprosthesis(19)andvenousorarterialsurgery(20).

More recently, sildenafil, a selective inhibitor of
phosphodiesterasetype-5(anisozymethatinactivatescyclic
guanosinemonophosphate[cGMP]),hasbeenshowntobe
aneffective,oral,first-line,well-toleratedtreatmentfornon-
uremicmenwithED(21).Itsuseresultsinincreasednitric
oxidesynthesiswhichcausessmoothmusclerelaxationand
increasedbloodflowinthecorpuscavernosum,improving
erection. Although sildenafil has been used for over 10
years, thereareonlyfewstudiesspecifically investigating
its use in HD patients.  Data on the use of sildenafil in
patients on dialysis are limited. To our knowledge, only
one randomized, double-blind, placebo-controlled study
involvingdialysispopulationhasbeenreported(5).

Rosas et al. (22) conducteda4weekopen-label study in
which 15 dialysis patients were treated with sildenafil.
UsingtheglobalefficacyquestionoftheIIEF,thoseauthors
reportedan improvederectionwithsildenafil in66.7%of
thepatients.Türketal(15)treated20HDpatientswithED,
andtheresponseratewas60%.Chenetal. (4) treated34
HDpatientsina6-moopen-labelstudyandtreatmentwas
effectivein80%ofthepatients,aresultthatiscomparable
withourownexperience.

Sildenafilpharmacokineticsdoesnotappeartobeinfluenced
bymildtomoderaterenalimpairment,althoughclearanceis
significantlyreducedwithsevererenalimpairment.Inour
study,astartingdoseof50mgwasadministeredtoallof
ourpatientswithESRDbutahigherdoseof100mgwas
allowed since all study patientswere on regular dialysis,
andsildenafilisclearedduringdialysis(23).

Mohamed et al (24) have recommended that sildenafil
be used on non dialysis days to prevent intradialytic
hypotension.Fatigueisalsoacommonsymptominpatients
afterHD (25).Fluid and electrolyte imbalance causedby
theHD,medicationsanddepressionare reported reasons.
This was our reason of allowing use of sildenafil in this
studyonlyonnondialysisaswell.

Theresponseratetosildenafilwas76%inthisstudywhich
wasbetter than reported in fewpreviousstudies (15,22).

Takingsildenafilonnon-dialysisdayscouldhaveresulted
inimprovedefficacyandthisshouldbeassessedinafurther
study.

Aside fromour study,onlyoneotherdouble-blinded trial
(5) has reported an improvement in sexual functionwith
sildenafil in dialysis patients. The authors in that study
reported an efficacy of 85%, the results similar to our
findingsaswell,despiteareportedgreaterdegreeofEDin
theSeibelstudy).Juergensenetal (26) reported thatonly
2outof6(33%)peritonealdialysisreportedasatisfactory
response with sildenafil. However, the small number of
patientscompletingthatstudymakesitdifficulttocompare
resultswithotherstudies.

Theresponseratetosildenafilinourstudyhoweverconcurs
withthosereportedinmostotherstudies(21).Ourresults
confirmthatsildenafilisaneffectiveandsafetreatmentfor
selectedESRDpatientswithED.Treatmentwasassociated
withsignificantincreasesinmeanscoresfortheIIEFdomains
and global assessment question that assessed the ability
to achieve and maintain erections for sexual intercourse,
althoughsexualdesirewasnotimproved.Theseresultsare
in aggrement with previously reported studies. Sildenafil
improveserectileresponsetosexualstimulation,butitdoes
nothaveaneffectintheabsenceofsuchstimulation(21).
Moreover,sildenafilimprovesthequalityoflifeofpatients
withEDandvarious comorbiddiseases, includingESRD
(4,9,15,22,26).

As reported by YeniçerioGlu et al (27), it seems that
pretreatmentscoresontheIIEFmaybeusefulinpredicting
thesuccessoftreatment.Thehigherthepretreatmentscore,
the higher is the chance of treatment efficacy.This is an
important consideration for starting sildenafil in patient
withEDmuchearlier.

Most of the reported adverse effects of sildenafil are
considered mild and rarely result in discontinuation of
treatment (15,28). The severity and frequency of the
adverse effects of sildenafil in patients with ESRD are
similar to those reported in the general population (3,21,
27).Headacheandflushingarethemostcommonadverse
effectsinnon-uremicpatients(21).Ingeneral,moststudies
suggestgoodtolerabilitytosildenafilinHDpatients.

Conclusions
Sildenafil is an effective and safe treatment for ED in
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selectedHDpatients.Werecommendittobetakenonnon-
hemodialysisdays.PretreatmentscoresontheIIEFmaybe
useful in predicting the success of the treatment. Further
largestudieswouldbehelpfultoconfirmourresults.
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