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Optimal management of clinically significant local-
ized prostate cancer centres on the achievement 
of the prostate cancer “trifecta” : (1) cure of malig-

nancy; (2) preservation of erectile function; and (3) main-
tenance of voiding function and continence.1 Although in 
use since the mid-1990s, high-intensity focused ultrasound 
(HIFU) as an ablative source to treat prostate cancer has 
not been clearly demonstrated to be advantageous in any 
of these parameters compared to already established ther-
apies, including surgical (radical prostatectomy) and radia-
tion (brachytherapy) options. Interestingly, the lack of robust 
clinical evidence showing a benefit, or even equivalence, 
of HIFU in comparison to standard therapies is the primary 
reason why the European Association of Urology,2 the 
American Urologic Association,3 National Comprehensive 
Cancer Network,4 the UK National Health Service based 
National Institute for Health and Clinical Excellence Prostate 
Cancer guidelines5 and the US Federal Drug Administration 
do not currently recommend HIFU as a standard option 
for the initial management of clinically localized prostate 
cancer.

	 Recently four different systematic reviews assessing 
the role of HIFU in prostate cancer have been published.6-10 
As emphasized in these reviews, the level of evidence assess-
ing efficacy outcomes of HIFU is “very low” with “serious 
limitations” in data analysis.6-10 Efficacy analyses are lim-
ited since all published studies to date are observational 
series; there are no phase II or III clinical trials that have 
been published comparing HIFU with radical prostatectomy, 
radiotherapy (either brachytherapy or external beam) or 
active surveillance. Hence, there is no evidence to show 
that HIFU improves or provides equivalent oncologic out-
comes, whether in reference to progression-free survival, 
biochemical-free survival or overall survival. Accordingly, 
there is a lack of evidence to demonstrate that HIFU offers 

an improved side effect profile compared to surgery or radia-
tion. Unfortunately, most HIFU series have short follow-
up, and although over 20 observational series have been 
reported, most have been performed by a small number of 
different study groups suggesting the possibility of publica-
tion bias.9

Several study confounders also limit the usefulness of 
HIFU literature making efficacy analyses and side effect 
profile comparisons between HIFU and other modalities 
challenging. Studies have used two different HIFU tech-
nologies (Sonoblate, Focus Surgery Inc., Indianapolis, IN 
and Ablatherm, EDAP TMS SA, Vaulx-enVelin, France) that 
have different methodologies, treatment protocols and inclu-
sion/exclusion criteria.9 Although retreatment rates have 
been reported in HIFU series ranging from 7.7% to 43%, 
these traditionally have not been defined in HIFU literature 
as “treatment failures.”11 This exclusion complicates any 
attempt to compare endpoints, such as biochemical failure 
and progression-free survival, with other modalities that trad-
itionally includes retreatment of any form as a treatment fail-
ure. In fact, there is little evidence to define the indications 
or contraindications of retreatment and sparse data revealing 
the safe limits of retreatments. Making endpoint comparison 
between modalities even more difficult is the heterogeneous 
definition of biochemical failure within the HIFU literature, 
with some series using radiation-validated prostate-specific 
antigen failure criteria (Phoenix and ASTRO criteria) and 
others reporting criteria specifically developed, but not yet 
validated, for HIFU (Stuttgart definition).12-14

Until a validated definition of biochemical failure is 
defined, HIFU treated patients must be followed with post-
treatment transrectal ultrasound-guided prostate biopsy.15 
Results from HIFU series reveal post-treatment positive biop-
sy rates that range from 4.9% to 65%.6-10 Even more worri-
some is the growing trend of apical sparing HIFU treatments 
to reduce damage to the external sphincter.15-18 Recently, 
reports by Boutier and colleagues analyzing the location of 
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tumours in HIFU-treatment failures showed that apical-spar-
ing techniques may be associated with higher rates of apical 
failure.15 Routine post-treatment biopsy in 99 consecutive 
patients found malignancy in 36%, with 60% of tumours 
found in the apex. In addition, 21% of patients developed 
tumours in locations that were negative pre-treatment, rais-
ing concerns for any type of prostate-sparing treatments 
using pre-treatment biopsy to guide template determination.

These positive biopsy rates show that a considerable 
number of patients will continue to harbour malignancy 
within their prostates; however, the impact of HIFU on the 
efficacy and safety of secondary salvage treatment is unclear. 
The detrimental effects of HIFU on further treatment were 
revealed in the only report of post-HIFU salvage prostatec-
tomy by Lawrentshuk and colleagues, in which 15 men, 
initially with T1C-low and intermediate risk (9 with GS 3, 
6 with GS 7) prostate cancer, were treated with non-nerve 
sparing salvage prostatectomy for HIFU failure.19 Analysis 
of prostatectomy specimens reveals that 27% had posi-
tive margins, 67% had extracapsular extension, and 53% 
had pathologic upgrading compared to pre-HIFU biopsy.19 
Within this group, two patients had biochemical failure 
within 12 months of surgery requiring androgen depriva-
tion therapy. Currently, there are no long-term published 
data from salvage external-beam series, but there are many 
reports that show that the combination of radiation and HIFU 
has a significant impact on erectile function and contin-
ence.20,21 For example, the largest series assessing salvage 
radiation therapy post-HIFU shows that erectile dysfunction 
increased from 14% pre-HIFU, to 51.9% post-HIFU, fol-
lowed by 82.3% post-salvage radiotherapy; this suggests the 
additive detrimental effects on erectile function.20 Obviously, 
further search is required to assess the efficacy and safety in 
the treatment of HIFU failures, in which a significant number 
of patients may harbour clinically significant cancers. In 
addition, patients should not receive HIFU assuming that this 
“non-invasive” treatment can be treated easily with surgery 
or radiation if the treatment fails.

Finally, there is no clear evidence that HIFU treatment 
provides improved quality of life or improves long-term mor-
bidity compared to either surgery or radiation. Yet, HIFU 
treatment centres statements such as “[t]reatment by HIFU, 
however, results in less side effects including incontinence 
and impotence…”22 and “HIFU using the Sonablate 500 
carries little risk of side effects like impotence and incontin-
ence.”23 Unfortunately, HIFU is not free of short- and long-
term side effects. Large systematic reviews reveal that side 
effects include urinary retention (1%-8.8%), erectile dysfunc-
tion (20%-77%) and urinary incontinence (10%-49.7%).6-10 
Other reported complications include urethra-rectal fistu-
lae (0-5.6%), urethral stenosis (1%-17%), urethral stricture 
(1.8%-24%) and chronic perineal pain (0.9%-13.4%).6-10

Patients deserve efficacious oncologic treatments that pro-
vide minimal impact in quality of life, as well as providing 
minimal morbidity. However, there is no clear evidence that 
HIFU provides equivalent oncologic outcomes or improves 
long-term side effect profile when compared to surgery or 
brachytherapy. High-intensity focused ultrasound treatment 
must be evaluated more thoroughly to ensure that cancer 
outcomes and long-term quality of life are not compromised. 
Thus, HIFU should remain a treatment that is used in the con-
text of a clinical trial and should not be considered a standard 
treatment option for men with localized prostate cancer.
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THERAPEUTIC CLASSIFICATION: cGMP-Specific Phosphodiesterase Type 5 Inhibitor

INDICATIONS AND CLINICAL USE
Cialis® (tadalafil) is indicated for the treatment of erectile dysfunction in men.
Cialis works only in the presence of sexual stimulation.

CONTRAINDICATIONS
Cialis (tadalafil) has been shown to potentiate the hypotensive effects of nitrates. This is thought to result from the 
combined effects of nitrates and tadalafil on the nitric oxide/cGMP pathway. Therefore, administration of Cialis 
to patients who are using any form of organic nitrate (e.g., oral, sublingual, transdermal, by inhalation), 
either regularly and/or intermittently, is contraindicated, due to the risk of developing potentially life-
threatening hypotension.
Cialis should not be prescribed to patients for whom nitrates are prescribed, even though the patient may not have 
actually used the nitrate therapy. In a patient prescribed Cialis, where nitrate administration is deemed medically 
necessary in a life-threatening situation, at least 48 hours should have elapsed after the last dose of Cialis before 
nitrate administration is considered. In such circumstances, nitrates should only be administered under close 
medical supervision with appropriate hemodynamic monitoring. Cialis should not be used in patients with a known 
hypersensitivity to tadalafil or any component of the tablet.
Special Populations Use in the Elderly: No differences in safety or effectiveness were observed between elderly 
(ages 65 and over) and younger patients. No dose adjustment is required in elderly patients. Renal Impairment/
Hepatic Impairment : Daily use of Cialis 10 or 20 mg should be avoided in patients with renal or hepatic impairment. 
A starting dose of 10 mg prior to anticipated sexual activity should be considered for these patients, but no more 
frequently than on alternate days, and not exceeding 3 times a week. If the 10 mg dose is tolerated but insufficiently 
effective, the dose may be increased to 20 mg. If the 10 mg dose is not tolerated, Cialis On-Demand dosing should be 
discontinued. Cialis 5 mg for once-a-day use may be considered for patients with mild to moderate renal impairment 
and for patients with hepatic impairment. The dosage may be decreased to 2.5 mg once-a-day, based on individual 
tolerability. Pregnancy, Nursing Mothers and Use in Children: Cialis is not indicated for use in newborns, children 
or women.

WARNINGS AND PRECAUTIONS
Sexual activity carries a potential cardiac risk for patients with pre-existing cardiovascular disease. Therefore, 
treatments for erectile dysfunction, including Cialis, should not be used in men with cardiac disease for whom sexual 
activity is inadvisable. The following groups of patients with cardiovascular disease were not included in clinical trials:
• patients with a myocardial infarction within the last 90 days
• patients with unstable angina or angina occurring during sexual intercourse
• patients with New York Heart Association Class 2 or greater heart failure in the last 6 months
•  patients with uncontrolled arrhythmias, hypotension (<90/50 mm Hg), or uncontrolled hypertension (>170/100)
• patients with a stroke within the last 6 months. 
Additionally, there is no controlled clinical data on the safety or efficacy of Cialis in the following groups; if prescribed, 
this should be done with caution:
• patients with severe renal insufficiency (creatinine clearance <30 mL/min)
• patients with severe hepatic insufficiency (Child-Pugh Class C).
Patients with left ventricular outflow obstruction, (e.g., aortic stenosis and idiopathic hypertrophic subaortic stenosis) 
can be sensitive to the action of vasodilators, including PDE5 inhibitors. Priapism was not reported in clinical trials 
with Cialis. However, priapism has been reported rarely in postmarketing surveillance with PDE5 inhibitors, including 
tadalafil. The incidence of priapism may increase when PDE5 inhibitors are used in combination with intrapenile 
injections containing vasoactive agents. Patients who experience erections lasting 4 hours or more should be 
instructed to seek immediate medical assistance. If priapism is not treated immediately, penile tissue damage and 
permanent loss of potency may result. The safety and efficacy of Cialis in conjunction with other medications used for 
the treatment of ED have not been studied. Thus, the use of such combinations is not recommended.
GENERAL PRECAUTIONS
Cialis should be used with caution in patients who have conditions that might predispose them to priapism (such 
as sickle cell anemia, multiple myeloma, or leukemia); in patients with anatomical deformation of the penis (such 

as angulation, cavernosal fibrosis, or Peyronie’s disease); and in patients with bleeding disorders or active peptic 
ulceration. There may be an increased risk to patients who have already experienced nonarteritic anterior ischemic 
optic neuropathy (NAION). Sudden decrease or loss of hearing has been reported in a few number of postmarketing 
and clinical trials with the use of PDE5 inhibitors, including Cialis. These events, which may be accompanied by 
tinnitus and dizziness, have been reported in temporal association to the intake of PDE5 inhibitors, including Cialis. It 
is not possible to determine whether these events are related directly to the use of PDE5 inhibitors or other factors. 
Physicians should advise patients to stop taking Cialis and seek prompt medical attention in case of sudden decrease 
or loss of hearing. Caution is advised when PDE5 inhibitors are coadministered with alpha-blockers. PDE5 inhibitors, 
including Cialis, and alpha-adrenergic- blocking agents are both vasodilators with blood-pressure-lowering effects. 
In some patients, concomitant use of these two drug classes can lower blood pressure significantly, which may lead 
to symptomatic hypotension. Patients should be stable on alpha-blocker therapy prior to initiating a PDE5 inhibitor. 
In those patients already taking an optimized dose of PDE5 inhibitor, alpha-blocker therapy should be initiated at the 
lowest dose. Stepwise increase in alpha-blocker dose may be associated with further lowering of blood pressure 
when taking a PDE5 inhibitor. Safety of combined use of PDE5 inhibitors and alpha-blockers may be affected by other 
variables, including intravascular volume depletion and other antihypertensive drugs.

ADVERSE REACTION SERIOUSNESS AND INCIDENCE (see full listing)
Cialis (tadalafil) was administered to over 4,000 subjects (aged 19 to 86 years) during clinical trials worldwide. Over 
230 patients were treated for longer than one year and over 720 patients were treated for over 6 months. In controlled 
Phase 2/3 clinical trials for on-demand dosing, the discontinuation rate due to adverse events in Cialis-treated patients 
(1.7%) was not significantly different from that in placebo-treated patients (1.1%). The discontinuation rate due to 
adverse events in clinical trials with Cialis for once-a-day use was also not significantly different between Cialis- and 
placebo-treated patients (3.2% vs. 2.8%). In these studies, the adverse events reported with Cialis were generally mild 
or moderate, tra nsient, and decreased with continued dosing.
Drug Interactions: Cialis is not expected to cause clinically significant inhibition or induction of the clearance of 
drugs metabolized by CYP450 isoforms. Studies have confirmed that tadalafil does not inhibit or induce CYP450 
isoforms, including CYP1A2, CYP3A4, CYP2C9, CYP2C19, CYP2D6, and CYP2E1. CYP1A2 substrate–Cialis 10 mg 
had no clinically significant effect on the pharmacokinetics of theophylline. When Cialis 10 mg was administered to 
subjects taking theophylline, a small augmentation (3 beats per minute) of the increase in heart rate associated with 
theophylline was observed. CYP3A4 substrates–Cialis 10 or 20 mg had no clinically significant effect on exposure 
(AUC) to midazolam or lovastatin. CYP2C9 substrate–Cialis 10 and 20 mg doses had no clinically significant effect 
on exposure (AUC) to S-warfarin or R-warfarin, nor did Cialis affect changes in prothrombin time induced by warfarin. 
Cialis is a substrate of and principally metabolized by CYP3A4. Studies have shown that drugs that inhibit or induce 
CYP3A4 can alter tadalafil exposure. CYP3A4 inhibitor–Ketoconazole (400 mg daily), a selective and potent inhibitor 
of CYP3A4, increased tadalafil AUC by 312% and Cmax by 22% following a Cialis 20 mg dose. Ketoconazole (200 mg 
daily) increased tadalafil AUC by 107% and Cmax by 15% following a Cialis 10 mg dose. HIV protease inhibitor –  
Ritonavir (200 mg twice daily), an inhibitor of CYP3A4, CYP2C9, CYP2C19, and CYP2D6, increased tadalafil AUC by 
124%, with no change in Cmax, following a Cialis 20 mg dose. Daily use of Cialis 10 or 20 mg should be avoided in 
patients taking protease inhibitors (e.g., ritonavir) or other potent CYP3A4 inhibitors (e.g., ketoconazole). A starting 
dose of 10 mg prior to anticipated sexual activity should be considered for these patients, but no more frequently than 
on alternate days, and not exceeding 3 times a week. If the 10 mg dose is tolerated but insufficiently effective, the 
dose may be increased to 20 mg. If the 10 mg dose is not tolerated, Cialis On-Demand dosing should be discontinued. 
Cialis 5 mg for once-a-day use may be considered for these patients. The dosage may be decreased to 2.5 mg 
once-a-day, based on individual tolerability. Grapefruit juice, being a weak inhibitor of CYP3A4 gut wall metabolism, 
may give rise to modest increases in plasma levels of tadalafil. CYP3A4 inducer–Rifampin (600 mg daily), a selective 
CYP3A4 inducer, reduced tadalafil AUC by 88% and Cmax by 46% following a Cialis 10 mg dose. 
Antihypertensive Agents: In clinical pharmacology studies, the potential for Cialis 10 or 20 mg to augment 
the hypotensive effects of antihypertensive agents was examined. Major classes of antihypertensive agents 
were studied, including calcium channel blockers (amlodipine), angiotensin converting enzyme (ACE) inhibitors 
(enalapril), beta-adrenergic receptor blockers (metoprolol), thiazide diuretics (bendrofluazide), and angiotensin II 
receptor blockers (various types and doses, alone or in combination with thiazides, calcium channel blockers, beta-
blockers, and/or alpha-blockers). Cialis had no clinically significant interaction with any of these classes. Analysis 
of Phase 3 clinical trial data also showed no difference in adverse events in patients taking Cialis with or without 
antihypertensive medications.
Alpha-Adrenergic Receptor-Blocking Agents: Consistent with the vasodilatory effects of alpha-blockers and PDE5 
inhibitors, the concomitant use of Cialis with nonselective alpha-blockers may lead to symptomatic hypotension in 
some patients. Patients should be stable on alpha-blocker therapy prior to initiating a PDE5 inhibitor. No significant 
decreases in blood pressure were observed when Cialis 10 or 20 mg doses were administered to subjects taking 
the selective alpha[1]-adrenergic blocker, alfuzosin, or the selective alpha[1A]-adrenergic blocker, tamsulosin. Cialis 
may be administered with selective alpha[1 or 1A]-blockers such as alfuzosin or tamsulosin. When Cialis 20 mg was 
administered to healthy subjects taking the recommended dose (4 mg or 8 mg daily) of the alpha[1]-adrenergic 
blocker, doxazosin, there was an augmentation of the blood-pressure-lowering effect of doxazosin. Caution 
should be exercised when prescribing Cialis to patients who are taking alpha[1]-blockers such as doxazosin, as 
simultaneous administration may lead to symptomatic hypotension in some patients. Prior to prescribing Cialis, 
physicians should carefully consider whether their patients with certain underlying conditions could be adversely 
affected by vasodilatory effects, especially in combination with sexual activity. Patients with increased susceptibility 
to vasodilators include those with left ventricular outflow obstruction (e.g., aortic stenosis, hypertrophic obstructive 
cardiomyopathy), or those with the rare syndrome of multiple system atrophy, manifesting as severely impaired 
autonomic control of blood pressure.
Alcohol: Cialis did not affect alcohol concentrations, and alcohol did not affect tadalafil concentrations. At high 
doses of alcohol (0.7 g/kg, mean maximum blood concentration 0.08%), the addition of Cialis 10 or 20 mg did not 
induce statistically significant mean blood pressure decreases. In some subjects, postural dizziness and orthostatic
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