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evidence report by the Agency for Healthcare Research
Qualitybsponsored University of Ottawa Evidence-bas
Practice Center (5). Erectile dysfunction may be caused

chronic diseases, such as obesity, hypertension, dyslipi
mia, and cardiovascular disease, or smoking; medicatio
psychosocial factors; and hormonal abnormalities. Th
guideline addresses only the utility of hormonal testing an
treatment of ED. Such treatments as vacuum constrictio
devices, intraurethral suppositories, intracavernosal inj
tions, and psychotherapy were not included in the eviden
review and are not addressed in this guideline.

Strength of Recommendation

Benefits Clearly Outweigh Benefits Finely Balanced
Risks and Burden OR With Risks and Burden
Risks and Burden Clearly

Outweigh Benefits

Strong Weak
Strong Weak
Strong Weak

* Adopted from the classibcation developed by the Grading of Recommendations,
METHODS Assessment, Development, and Evaluation (GRADE) workgroup.

The databases used for the literature search included
MEDLINE (1966 to May 2007), EMBASE (1980 to week
22 of 2007), Cochrane Central Register of Controlled Tri-  The objective of this guideline is to synthesize the ev-
als (second quarter of 2007), PsycINFO (1985 to Junédence for the following key questions:
2007), AMED (1985 to June 2007), and SCOPUS Key question 1: What is the clinical utility of routine
(2006). The literature search was limited to studies pubhormonal blood testsNtestosterone and prolactinNin
lished in English. Reference lists of retrieved publicationgentifying and affecting therapeutic outcomes for treatable
were scanned. The literature search was updated by seagliises of ED?
ing for articles on MEDLINE and EMBASE published Key question 2: What are the benebts of pharmaceu-
between May 2007 and April 2009. tical treatments for patients with ED?

Two persons independently reviewed abstracts and Key question 3: What are the harms of the pharma-

relevant full-text articles regarding study, study pOpUIa{:eutical treatments for patients with ED?
tion, and treatment characteristics. Disagreements were ’

discussed and resolved by consensus. The reviewers ex-
cluded reviews, pooled analysis, editorials, commentaries,
and letters. To assess the relative benebts and harmsCofiNICAL UTILITY OF ROUTINE HORMONAL
pharmacologic treatments for ED, eligible studies include®iaacnosTic TESTS
treatments in men aged 18 years or older with ED. TQgported measurement of testosterone (9937) and 10 re-
assess the clinical value of routine hormonal blood tests Jdrted measurement of prolactin (9, 10, 12, 14, 15, 20
men with ED, eligible studies were those reporting prevay, 57 2g 38). Mean age of participants ranged from 47
lence c')tfh hé/gogogaglé;n, hyperpr_olatﬁlnema, ?r thth 'tr}o 60 years. The overall quality of evidence was rated as
mlerr: er i ;T)in " nsvc?mparmr?tr (I)rinm(r)r?en :/(\?i?hmEeS low because of between-study variability in study popula-
aione o co ation versus contro © 'tiops, varying hormone measurement methods, and preva-
For adverse events, data abstracted included the number 0 o

. ) . lence rates of hormonal abnormalities.
patients with any adverse event, specibc adverse events

withdrawals due to adverse events, serious adverse ev%n S 5). low free testosterone levels (21, 29), and hyper
and serious cardiovascular adverse events. To assess ! ’ ’ yp

risks for nonarteritic anterior ischemic optic neuropathyP'lactinemia (14, 27, 28) in men with ED varied widely
(NAION) in men receiving phosphodiesterase-5 (PDE_5)across st_udles. The_ prevalence of low testosterone levels
inhibitors, eligible studies included RCTs; nonrandom-(dePned in the studies 88 ng/dL [<9.9 nmol/L] or

ized, controlled trials; and observational studies. Treafs9-0 P9/mL [£31.2 pmoliL]) in men with ED varied
ments not generally prescribed by primary care physiciad&m 12.5% to 35% (20, 21, 31). This variability may be
such as vacuum constriction devices, intraurethral suppdue to between-study differences in study population char-

itories, intracavernosal injections, or psychotherapy, wed&teristics, hormonal measurement methods, diagnostic
considered beyond the scope of this guideline. criteria for ED or hormonal abnormalities, or a combina-

This guideline rates the evidence and recommenddion of these factorBecause evidence was insufbcient to
tions by using the American College of PhysiciansO guidtetermine whether men with ED had a higher preva-
line grading system, which is a slightly modibed version ¢¢nce of hypogonadism or hyperprolactinemia than men
the Grading of Recommendations, Assessment, Developithout ED (31, 32), the value of routine hormonal
ment, and Evaluation (GRADE) systéFable). testing for the evaluation of ED is unclear.

‘The prevalence of low total testosterone levels (12, 23,
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PDE-5 Inhibitor Versus Non-PDE-5 Inhibitor
Oral PDE-5 Inhibitors Sildenabl was more effective than nonBPDE-5 in-
Evidence was gathered from 130 RCTs that evaluatdgjbitor treatments, such as sublingual apomorphine,
oral PDE-5 inhibitors, alone or combination (72 RCTs of PSychotherapy, continuous positive airway pressure,
sildenapbl [39D107], 27 RCTs of vardenabpl [13, 108 133phentolamine, and alfuzosin, in improving erectile func-
28 RCTs of tadalabl [134D161], 2 RCTs of mirodenapiion (170D174), frequency of penile penetration or erec-
[156, 157], and 1 RCT of udenabl [162]), and 4 RCTs tion maintenance, and percentage of successful inter-
with head-to-head comparisons of PDE-5 inhibitors (163£50Urse attempts (1750179).
166). Treatment duration for most trials was 12 months,
and 85% of the trials did not report treatment allocation ppg.5 inhibitor Plus Non—PDE-5 Inhibitor Versus
concealment. PDE-5 Inhibitor
Sildenabl combined with other ED therapies (such as
psychotherapy, dihydroergotamine, cabergoline, atorvasta-
PDE-5 Inhibitor Versus Placebo tin, quinapril, and alfuzosin) resulted in greater improve-
Successful Sexual Intercodigh-quality evidence Ments in erectile function and frequency of penile penetra-
from RCTs showed that PDE-5 inhibitors improved suc-1ion or maintenance of erection than did sildenabl alone
cessful sexual intercourse. The weighted mean percentéb@g- 175, 179D185).
of successful sexual intercourse attempts was 69% (range,
52% to 85%) for sildenabl versus 35.5% (range, 19% tQpg.5 jnhibitor Versus PDE-5 Inhibitor

68%) for placebo (41, 43, 44, 47, 48, 57, 66, 69, 78, 83,  gyccessful Sexual Interchumseguality studies com-
84, 90, 93, 100, 102, 103), 68% (range, 50% to 88%) for paring tadalabl and sildenabl provided insufbcient evi-
vardenabl versus 35% (range, 20% to 40%) for placebgence to determine whether 1 treatment was more effective
(13, 108, 110, 112, 115, 116, 121, 123, 124, 126, 127, than the other (163).
130, 132), and 69% (range, 50% to 85%) for tadalaPl  |mprovement in Erectidsidence from 2 low-quality
versus 33% (range, 23% to 52%) for placebo (136, 137RCTs comparing tadalabl and sildenabl was insufbcient to
139D141, 143, 144, 147, 149, 153D157, 159). In trialsdetermine the effectiveness of 1 drug over the other (163,
enrolling men with a wide spectrum of diseases, corré-66).
sponding values were 69% versus 36% (41, 43, 44, 47, 4§|,orm°nal Treatments
57, 66, 69, 78, 83, 84, 90, 93, 100, 102, 103, 108), 68%
versus 35% (13, 110, 112, 115, 116, 121, 123, 124, 126
127, 130D132), and 69% versus 33% (136, 137, 139
141, 143, 144, 147, 149, 153D157, 159).
Improvement in Erectiodgh-quality evidence indi-
cated that all 5 agents (sildenapl, vardenaPpl, tadalabl, mi-
rodenaPbl, and udenaPbl) improved erections (range, 73% tprmonal Therapy Versus Placebo
88%) compared with placebo (range, 26% to 32%) (13, Successful Sexual Interchomseguality evidence was
40D 43, 47D 49, 51, 54D58, 60, 62, 64, 66, 69D71, 74nsufbcient to show whether testosterone was more effec-
77D 80, 82D 84, 91, 95, 99, 100, 106, 109P113, 115, 11djve than placebo (193, 200). In 1 low-quality trial, gel
118, 120, 122D124, 130, 132, 136D144, 146, 147, 149testosterone (50 to 100 mg) but not patch testosterone
153D157, 161, 162, 167, 168). Men assigned to PDE-gnodestly improved the frequency of successful sexual in-
inhibitors experienced improved erections compared witiercourse compared with placebo (187).
placebo recipients in trials limited to patients with specipc ~Improvement in Erectiohsw-quality evidence was
medical conditions, such as diabetes (42, 53, 54, 58, 6@]suﬂ:_>C|ent to determine whether testosterone was more
104, 107, 109, 126, 127, 146, 161), depression (40, 52pﬁectlve than placebo (186, 189, 191, 193, 195, 197).
66, 91, 122), cardiovascular disease (45, 61, 64, 74, 80, 82,
95, 120, 133), prostate cancer (73, 96, 101, 111, 131, 142y6monal Therapy Plus PDE-5 Inhibitor Versus PDE-5 Inhibitor
158, 169), multiple sclerosis (62, 106), colorectal cancer syccessful Sexual Interchomseyuality evidence was
(71), schizophrenia (92), liver failure (63), and renal failurgnsufpcient to determine whether testosterone plus a
(89, 128). PDE-5 inhibitor (sildenabl) was more effective than a
Doselmprovement in erectile function was related to PDE-5 inhibitor (sildenabl) and placebo in improving fre-
higher dose for sildenabl (50 mg vs. 25 mg but not 100 mguency or percentage of successful sexual intercourse at-
vs. 50 mg) and vardenabl (20 mg vs. 10 mg vs. 5 mg) buémpts (188, 190).
not tadalabl (20 mg vs. 10 mg vs. 5 mg) (53, 57, 74, 77, Improvement in Erectiohsw-quality evidence was
109, 113, 114, 116, 118, 127, 161, 162, 167, 168). insufbcient to determine whether testosterone plus a
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Evidence was gathered from 15 RCTs that evaluated
he efpcacy of hormonal therapy (oral, intramuscular, gel,
ream, or patch testosterone) on ED outcomes in hypogo-

nadal men (186D200).
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PDE-5 inhibitor (sildenabl) was more effective than anitrate) is acontraindication for oral PDE-5 inhibitor
PDE-5 inhibitor (sildenabl) and placebo (188, 190, 194).therapy.

Hormonal Treatments

HarRMS OF PHARMACOLOGIC TREATMENT Hormonal Therapy Versus Placebo
Oral PDE-5 Inhibitors Very-low-quality evidence showed that adverse events
PDE-5 Inhibitor Versus Placebo did not differ between oral or gel testosterone and placebo

High-quality evidence showed that men receiving(187, 193, 200). Prostate-speciPc antigen levels were sim-
PDE-5 inhibitors are more likely to have at least 1 advergkar in testosterone and placebo groups in 3 trials reporting
event compared with placebo recipients. However, the ithese data (189, 198, 199).
cidence for more serious adverse events was less than 2%,
with no difference between PDE-5 inhibitors and placebo, . o
The most common adverse effects were headache, rg)ushifﬁta'monal Therapy Plus PDE-5 Inhibitor Versus PDE-5 Inhibitor

rhinitis, and dyspepsia. Less common adverse effects were Low-qutahty eV||dence jhdc_)(\;ved ttrégftftheblr][udencglgf ad;3|
visual disturbances, myalgia, nausea, diarrhea, vomitin rse events was low and did not ditter between siidena

dizziness, and chest pain. bne versus sildenabl plus pa’_[ch, gel', or oral testosterone
P (188, 190, 194). Prostate-specibc antigen levels were not
signibcantly higher in the sildenabl plus testosterone

PDE-5 Inhibitor Versus Non-PDE-5 Inhibitor groups than the sildenabl groups in 2 trials reporting these
Sildenabl was associated with fewer adverse evegisa (190, 194).

than nonbPDE-5 inhibitors (170D179).

PDE-5 Inhibitor Plus Non-PDE-5 Inhibitor Versus SUMMARY , N
PDE-5 Inhibitor The evidence regarding the utility of hormonal blood

Sildenabl was associated with fewer adverse evd§gts in identifying and affecting therapeutic outcomes for

than PDE-5 inhibitors combined with nonDPDE-5 inhib- {reatable causes of ED was inconclusive. The evidence
itors (169, 175, 179, 181D185). demonstrated clinical benebt associated with the use of

PDE-5 inhibitors regardless of the cause (such as diabetes,
depression, or prostate cancer) or baseline severity of ED.
PDE-5 Inhibitor Versus PDE-5 Inhibitor The magnitude of benept increased with severity of ED.
~ Very-low-quality evidence showed that adverse evenifgher doses of sildenabl and vardenabl were associated
Q|d not statistically signibcantly differ among men receivyit, 5 modestly greater magnitude of benebt with respect
ing sildenapl, tadalapl, and vardenabl (163D166). to erectile function; however, this was not true for tadalabl.
NAION Overall, PDE-5 inhibitors were relatively well tolerated
Nonarteritic anterior ischemic optic neuropathy is de-and were associated with mild or moderate adverse events.
Pned as ischemic optic neuropathy in the absence of terhhe incidence of adverse events did not signiPcantly differ
poral arteritis and polymyalgia rheumatica, and Opossibledong the various PDE-5 inhibitors. Evidence was insuf-
NAION is debned as papillitis, optic neuritis, or both in Pcient to determine whether PDE-5 inhibitors are associ-
the absence of temporal arteritis, polymyalgia rheumaticated with an increased risk for NAION.
and previous optic neuropathies. Very-low-quality evi-
dence evaluating the association of NAION with the use of
PDE-5 inhibitors showed that among 4 million veteransFUTURE RESEARCH
aged 50 years or older, PDE-5 inhibitors were not associ- The quality of reporting primary studies should be
ated with an increased risk for NAION (absolute risk, 4.6improved. Authors reporting trials in journals that publish
cases per 10 000 men per year; relative risk, 1.02 [95% JfD-related research should consider using the CONSORT
0.92 to 1.12]); however, PDE-5 inhibitors were associatetConsolidated Standards of Reporting Trials) Statement
with an increased risk for possible NAION (absolute risk@s a reporting guide. Some studies evaluated the doseb

2.4 cases per 10 000 men per year; relative risk, 1.34 [OEesponse effect of PDE-5 inhibitors with respect to efpcacy
1.17 to 1.55]) (201). and harms; however, more high-quality studies are needed.

. The evidence regarding the incidence of adverse events was
Priapism

Trial luated for thi ideline did not Cori limited and inconclusive, and more high-quality head-to-
rais evaiuated for this guiaeline did not report pria-p o 54 trig|s are needed to explore differences in adverse

]P'Sm' P{IOI%ng?d erecttlon kar;d prlaplsr_r|1| were ;%gorted Mevents, especially severe adverse events. The evidence
requently during postmarketing surveillance (202). regarding the utility of routine hormonal blood tests

Contraindications was inconclusive, given the limited number of studies
Concurrent use, regularly or intermittently, of nitratesand various methodological issues, and needs to be fur-
in any form (for example, nitroglycerin and isosorbide dither developed.
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i The American Cllegeof hysiins geine onhomnal esing and phamacologe eatmentof st dysuncion.
ACPClinicol Practice’

American College of Physicians

GUIDELINES

Summary of the American College of Physicians Guideline on
Hormonal Testing and Pharmacologic Treatment of Erectile Dysfunction

Disease/condition Erectile dysfunction

Target audience Internists, family physicians, other clinicians

Target patient Men with erectile dysfunction

population

Interventions Hormonal testing; oral PDE-5 inhibitors; hormonal therapy
Outcomes Successful sexual intercourse and improvement in erections

Recommendations Recommendation 1: The American College of Physicians recommends that clinicians initiate therapy with a PDE-5 inhibitor
in men who seek treatment for erectile dysfunction and who do not have a contraindication to PDE-5 inhibitor use (Grade:
strong recommendation; high-quality evidence).

Recommendation 2: The American College of Physicians recommends that clinicians base the choice of a specific PDE-5
inhibitor on the individual preferences of men with erectile dysfunction, including ease of use, cost of medication, and
adverse effects profile (Grade: weak recommendation; low-quality evidence).

Recommendation 3: The American College of Physicians does not recommend for or against routine use of hormonal blood
tests or hormonal treatment in the management of patients with erectile dysfunction (Grade: insufficient evidence to
determine net benefits and harms).

Clinical This guideline refers to patients with erectile dysfunction. There may be other reasons to perform hormonal testing.

considerations
Clinicians should be aware of the cautions related to PDE-5 inhibitor use when prescribing these agents.

Nonpharmacologic treatment of erectile dysfunction is beyond the scope of this guideline.

PDE-5 = phosphodiesterase-5.

available. Therefore, individual preferences, ease of use,

Recommendation 1: The American College of Phgsid cost of medication are reasonable criteria to help select
cians recommends that clinicians initiate therapy witta &eatment.

PDE-5 inhibitor in men who seek treatment for erectile  Recommendation 3: The American College of Physicians

dysfunction and who do not have a contraindicationdges not recommend for or against routine use of hormona

PDE-5 inhibitor use (Grade: strong recommendatitflpod tests or hormonal treatment in the management of pa-

high-quality evidence). o tients with erectile dysfunction (Grade: insufbcient evidence tc
Treatment with an oral PDE-S5 inhibitor demonstrated getermine net benebts and harms).

statistically signibcant and clinically relevant improvements
in sexual intercourse and erectile function in patients witI1

. . . 2.
ED. Improvement in erectile function was related to
higher doses for sildenabl and vardenabl. However, hig

The prevalence of low testosterone varies from
5% to 36% in studies of men with ED. However,
QP evidence is inconclusive about the effectiveness of

doses were associated with a greater risk for an adv émonal f[reatment N Fhe management of patients W.'th
effect. Nitrate therapy is a contraindication for treatment=": €V€N in patients with low testosterone levels. Trials
with oral PDE-5 inhibitors. comparing testosterone (in oral, injection, gel, patch,

Recommendation 2: The American College of Physi@gfscream forms) with placebo in hypogonadal men
recommends that clinicians base the choice of a specipc PiEED were small, were of low quality, or reported
inhibitor on the individual preferences of men with eredffigonsistent effects on erectile function. Clinicians
dysfunction, including ease of use, cost of medications@dld individualize decisions to measure hormone lev-
adverse effects proble (Grade: weak recommendation€l®wn the basis of the clinical presentation (for exam-
quality evidence). ple, decreased libido, premature ejaculation, and fa-

The evidence is insufbcient to compare the efpcadigue) and physical Pndings (for example, testicular
and adverse effects of different PDE-5 inhibitors for thetrophy and muscle atrophy) that suggest hormonal
treatment of ED because only few head-to-head trials aebnormality.
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