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Objectives:
    • Discuss the basic pathophysiology of benign prostatic hyperplasia (BPH).
    • List complications of BPH.
    • Describe pharmacologic and non-pharmacologic treatments of BPH.

INTRODUCTION
Benign prostatic hyperplasia (BPH) is a non-cancer-

ous enlargement of the prostate gland that often results in 
male urinary dysfunction. BPH is the most common benign 
neoplasm that occurs in American men.1 Reports indicate 
that more than half of men in their sixties and close to 90% 
of men in their nineties will develop clinical BPH. Studies 
have demonstrated that an estimated 90% of men ages 45 
to 80 develop lower urinary tract symptoms (LUTS), which 
include disturbances in the storage and voiding of urine.2, 3 

 Normal Prostate Physiology
The prostate is a small gland that surrounds the 

urethra that weighs about 15-20 grams from the conclusion 
of puberty until males are approximately 40 years old. The 
prostate then begins to grow and can continue to grow for 
the rest of the man’s life, reaching greater than four times 
its previous size.1 The prostate is composed of three types of 
tissue: epithelial tissue, stromal tissue, and the capsule. The 
epithelial tissue, or glandular tissue, is responsible for pros-
tatic secretions, which are delivered to the urethra during 
ejaculation. Androgens control the growth of epithelial tis-
sue and are also responsible for the function of the prostate.1 
Testosterone, the predominant androgen, is metabolized to 
dihydrotestosterone (DHT) by the enzyme 5-alpha reduc-
tase. DHT is the active form of testosterone in the prostate 
and is responsible for normal and increased growth.4 There 
are two isozymes of 5-alpha reductase, type I and type II; 
however, type II is the main isozyme found in the prostate.5 
Stromal tissue, or smooth muscle tissue, in the prostate 
contains alpha-1 adrenergic receptors. When stimulated by 
norepinephrine, the smooth muscle contracts and results in 
the compression of the urethra and a decrease in the empty-
ing of the bladder. There is twice as much stromal tissue as 
epithelial tissue normally, but in a patient with BPH, there 
can be five times as much stromal tissue as epithelial tissue.1 
Estrogen, which is produced by the peripheral metabolism 
of testosterone and androstenedione, is thought to stimu-
late the growth of stromal tissue. The capsule is made up of 
fibrous connective tissue and smooth muscle that also con-
tains alpha one receptors that when stimulated also contract 
around the urethra.1   

Pathophysiology
The exact mechanism causing BPH is unknown, 

but the involvement of DHT and 5-alpha reductase is evi-
denced by the fact that castration before puberty prevents 
the development of BPH.1 Castration causes an enlarged 
prostate to shrink, and patients with type II 5-alpha reduc-
tase deficiency do not develop BPH.1, 5 The enlarged prostate 
contributes to LUTS via static and dynamic factors. The 
static component of BPH involves direct obstruction of 
urine flow from the bladder by physically blocking the blad-
der neck.1, 2 The physical enlargement of the gland is related 

to DHT stimulation of the epithelial tissue and estrogen 
stimulation of stromal tissue. Dynamic components of BPH 
involve the increase in the alpha-adrenergic tone of the stro-
mal tissue, which causes the prostate to contract around the 
urethra. Symptoms from BPH depend on the presence of 
static factors, dynamic factors, or both. Patients with a pros-
tate of normal size but experiencing LUTS are most likely 
experiencing dynamic factors. Patients that have an enlarged 
prostate are most likely experiencing static and dynamic fac-
tors as the severity of symptoms are typically related to the 
increasing size of the prostate. Any physiologic event such as 
stress, fear, or pain that increases adrenergic tone will worsen 
symptoms, as there is an increase in norepinephrine acting at 
the alpha-receptors in the prostate.1  
 
CLINICAL PRESENTATION
 Men with BPH can present with a number of signs 
and symptoms that can broadly be categorized as lower 
urinary tract symptoms. They include “urinary frequency, 
urgency, intermittency, nocturia, decreased force of stream, 
hesitancy, and straining.”1 These symptoms can be further 
divided into two types of symptoms: obstructive and irrita-
tive. Obstructive symptoms are also referred to as “pros-
tatism or bladder outlet obstruction.”1 Dynamic or static 
factors cause the bladder to reduce how much it empties, 
resulting in a decreased urinary flow rate and a feeling that 
the bladder is always full. Obstructive symptoms include 
hesitancy, straining, and a weak urine stream.1 
 Irritative symptoms occur in approximately 50-80% 
of men with BPH and include urinary frequency, urgency, 
and nocturia. These symptoms will often arise once the dis-
ease has progressed further in its course and are a result of a 
“long-standing obstruction at the bladder neck.”1 Over time 
the bladder muscle will enlarge, or hypertrophy, in order to try 
to create a greater force to propel the urine past the obstruc-
tion. This enlargement usually results in successful emptying 
of the bladder, but these effects wear off as time progresses 
due to the decompensation that inevitably occurs. When this 
phenomenon occurs, the bladder becomes hypersensitive, so 
even small amounts of urine irritate it and trigger signals to 
promote bladder emptying. Frequent bladder emptying results, 
and patients report a decreased quality of life due to waking 
up multiple times throughout the night to void.1
 BPH is not necessarily considered a progressive dis-
ease due to the fact that symptoms fluctuate over the course 
of the disease. They may improve, worsen, or remain the 
same over time. Some patients have what is known as silent 
prostatism. This phenomenon occurs when patients present 
with the classic obstructive and/or irritative symptoms dis-
cussed above, but they are able to adapt to them to the point 
where they no longer affect their quality of life. If BPH does 
progress it can cause further complications as noted in Table 
1. Approximately one fifth of men with symptomatic BPH 
develop disease complications and require treatment.1 



WINTER 2015:  CONTINUING EDUCATION |  WWW.APARX.ORG 3

 
       TABLE 1

Complications of BPH1

  • Acute, painful urinary retention, which can lead to acute renal failure
  • Persistent gross hematuria when tissue growth exceeds its blood supply
  • Overflow urinary incontinence or unstable bladder
  • Recurrent urinary tract infection that results from urinary stasis
  • Bladder diverticula (pouches form in the bladder wall)6

  • Bladder stones (“hard masses of minerals” develop in the bladder due to  
     concentrated urine)7

  • Chronic renal failure from long-standing bladder outlet obstruction
 

The American Urological Association (AUA) has developed a symptom index (AUA-SI) for prostatism in order to 
classify the severity of the disease. The symptom index, provided in Table 2, includes seven questions such as how often a 
patient has the feeling of not being able to empty his bladder or has had a weak urinary stream over the past month. The 
patient uses the scale of “not at all” to “almost always” which corresponds to zero and five to determine the bothersomeness 
of his symptoms. 

TABLE 24

Symptom

Score

Not at 
all

< 1 in 5 
Times

< ½ 
the 

Time

= ½ 
the 

Time

> ½ 
the 

Time

Almost 
Always

1. Over the past month or so, how often 
have you had a sensation of not emptying 
your bladder completely after you finished 
urinating?

0 1 2 3 4 5

2. Over the past month or so, how often 
have you had to urinate again less than 2 
hours after you finished urinating? 0 1 2 3 4 5

3. Over the past month or so, how often 
have you found you stopped and started  
several times when you urinated?

0 1 2 3 4 5

4. Over the past month or so, how often 
have you found it difficult to postpone  
urination?

0 1 2 3 4 5

5. Over the past month or so, how often 
have you had a weak urinary stream? 0 1 2 3 4 5

6. Over the past month or so, how often 
have you had to push or strain to begin  
urination?

0 1 2 3 4 5

7. Over the past month or so, how many 
times did you most times typically get up 
to urinate from the time you went to bed at 
night until the time you got up in the  
morning?

0 
times 1 time 2 times 3 times 4 times 5 times

Once the sum of the responses is totaled, the disease severity can be determined based on the categories in Table 3.1 
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TABLE 3 

Categories of BPH Disease Severity Based on Symptoms and Signs1

Disease Severity AUA Symptom Score Typical Symptoms and Signs

Mild ≤ 7
Asymptomatic
Peak urinary flow rate < 10 mL/s
PVR urine volume > 25-50 mL

Moderate 8 – 19
All of the above signs plus obstructive 
voiding symptoms and irritative voiding 
symptoms (signs of detrusor instability)

Severe ≥ 20 All of the above plus one or more  
complications of BPH

A patient’s treatment approach is based on his disease severity as well as clinical evaluation and diagnostic tests. The AUA 
symptom index allows for physicians to assess the baseline symptom severity, monitor the disease progression over time, and 
assess effectiveness of therapies.4

Before any laboratory tests are performed, it’s important to obtain the patient’s complete medication history since 
some medications in fact can cause or worsen BPH symptoms. Common medications that can cause or exacerbate BPH 
symptoms and their mechanisms are detailed in Table 4.1, 8

 
TABLE 4 

Medications that Can Cause or Worsen BPH Symptoms and their Mechanisms

Medication Class Mechanism

Anticholinergics Decrease urinary bladder detrusor muscle contractility

Antihistamines Decrease parasympathetic tone

Beta Agonists Relax the bladder detrusor muscle, preventing the bladder 
from emptying

Decongestants Increase sphincter tone via alpha-adrenergic receptor  
stimulation

Diuretics Increase urine production, resulting in increased urinary  
frequency

Opiates Impaired bladder contractility

After assessing symptom severity and obtaining a complete medication history a provider can perform several diagnostic tests 
and interpret their results to help guide therapy selections. 

DIAGNOSTIC TESTS AND CLINICAL FINDINGS
 Once a patient presents with symptoms characteristic of BPH, he should undergo certain diagnostic procedures in 
order to rule out other potential causes and confirm the diagnosis. The main procedural measures include a urine analysis, 
a digital rectal examination (DRE), and a prostate-specific antigen (PSA) level analysis.1,4 The results of these analyses and 
examination are often used to guide initial therapy recommendations.
 
Urine Analysis
 A urine analysis is an important diagnostic tool since it has the ability to screen for differential diagnoses such as 
infections, bladder stones, and bladder cancer. Since a digital rectal examination has the capability of altering the results of a 
urine analysis, a urine sample should be taken before the DRE is performed. Upon examination of the prostate gland, pros-
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tatic secretions are expelled, which can get into the urethra 
and contaminate the urine specimen. This contamination 
makes it difficult to determine the infection’s origin. The 
presence of white blood cells, bacteria, or blood in a urine 
sample requires a further workup for a potential infection.4
 
Digital Rectal Examination 
 Physicians are able to look for abnormalities in a 
patient’s prostate by performing a digital rectal examina-
tion. The “size, shape, symmetry, quality, nodularity, and 
consistency” of the prostate gland is evaluated when per-
forming this examination.8 BPH results in a prostate that’s 
enlarged, asymmetric, and soft. A patient can have the 
slightest enlargement of the prostate gland and still suffer 
from the typical BPH symptoms. In some cases, the pros-
tate gland grows into the urinary bladder, which results in 
a blockage of the bladder neck. This type of enlargement of 
the prostate gland is referred to as intravesical enlargement 
and is not palpable on a DRE.1 Some abnormal findings 
that could suggest possible prostate cancer include the pres-
ence of “firm-to-hard nodules, irregularities, induration, or a 
stony, hard prostate.4” Further examination with a transrec-
tal ultrasound (TRUS) is suggested if the aforementioned 
abnormalities are found to determine the prostate gland’s 
volume and assess for the presence of prostate cancer.4 

Prostate-Specific Antigen 
 The prostate gland produces and secretes a protein 
that’s referred to as prostate-specific antigen for the purpose 
of helping liquefy semen. The amount of PSA that the pros-
tate secretes correlates to the size of the gland. By checking 
a patient’s PSA level in his blood, a physician is able to cor-
roborate with the patient’s symptoms to diagnose BPH. The 
prostate gland enlarges as a man ages, so the PSA upper 
limits in Table 5 have been adjusted for age.4 

TABLE 5

Age Range (years) PSA Upper Limit (ng/
mL)

40 – 49 2.5

50 – 59 3.5

60 – 69 4.5

70 – 79 6.5

Men with higher PSA levels with no evidence of prostate 
cancer are at a higher “risk of future growth of the prostate, 
symptom and flow rate deterioration, acute urinary retention 
(AUR) and surgery.8” Not only to they estimate a patient’s 
risk for developing BPH complications, but PSA also is a 
measure to assess the efficacy of some therapies.1 

Other Diagnostic Methods
 Additional methods of evaluating a patient who 
presents with signs and symptoms of BPH include voiding 
diaries, peak and average urinary flow rates, and post-void 

residual (PVR). Patients keeping a voiding diary should 
document details such as the number of times they void per 
day, how much they void each time, and symptoms they 
experience. After evaluating the patient’s diary for several 
days, a physician can get a better sense of the severity of the 
patient’s condition and recommend lifestyle modifications 
that may improve his symptoms. During a peak and aver-
age urinary flow rate test, a patient is instructed to drink 
enough water to give them the sensation that his bladder 
is full, and then his urinary flow rate is monitored during 
voiding. If a patient has a urinary flow rate less than 10 to 
12 mL/s, he’s considered to have a low urinary flow rate. A 
low flow rate is indicative of either the patient having diffi-
culty fully emptying his bladder or that the detrusor muscle 
is not functioning properly. The final measure that’s used to 
help diagnose BPH is referred to as post-void residual. This 
measure is assessed by performing a transabdominal ultra-
sound and refers to how well the patient’s bladder functions 
to fully empty during voiding. A normal PVR is 0 mL, and 
a high PVR is greater than 25 to 30 mL. A high PVR is 
indicative of a patient’s inability to fully empty his bladder, 
which predisposes him for urinary tract infections. These 
additional measures along with the three most-recommend-
ed tests aid physicians in the diagnosis of BPH.1 

TREATMENT
Non-Pharmacologic Treatment
 Treatment of BPH symptoms with non-pharma-
cologic options revolves around avoidance of aggravating 
medications that can worsen symptoms and lifestyle modi-
fications.9 Avoiding these medications or limiting their use 
can lead to improved symptoms. Another way of improving 
symptoms is through lifestyle changes that revolve around 
decreasing fluid intake and bathroom habits. Fluid intake 
requires avoidance of liquids that can increase the frequency 
of urination, such as caffeine and alcohol, and not consum-
ing liquids a few hours prior to bedtime. The implementa-
tion of certain bathroom habits can also reduce the urinary 
frequency. Double voiding, where a patient empties their 
bladder, waits a short period of time, and then attempts to 
urinate again to ensure the bladder is completely voided can 
result in positive improvements. The patient should be cau-
tioned against straining or trying to force out urine while 
double voiding. AUA guidelines cannot recommend any 
alternative medicines for the treatment of BPH.2 Saw pal-
metto is the most commonly studied alternative medicine. 
Current data does not strongly support clinical use, and fur-
ther studies are needed.
   Mild symptomatic patients (AUA-SI score < 8) or 
moderate to severe patients (AUA-SI score ≥ 8) who are not 
bothered by symptoms may undergo watchful waiting.1 
During this time the patient continues non-pharmacologic 
options such as avoidance of triggering liquids but no medi-
cal treatment is applied. Patients undergo reexamination 
yearly where they are evaluated based on symptoms, DRE, 
and serum PSA findings. Should findings or symptoms 
increase, the patient may then elect to undergo medical 
treatment of BPH. 
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Pharmacologic Treatment 
 Treatment of BPH is usually indicated when 
patients present with moderate symptoms indicated by their 
AUA-SI score.1,2 Selecting an appropriate agent depends on 
a number of variables such as patient specific factors (static 
versus dynamic, prostate size, PSA levels), cost, therapeutic 
onset, and other current medical conditions (e.g., erectile 
dysfunction). Alpha-adrenergic antagonist (alpha-blockers) 
and 5-alpha-reductase inhibitors (5ARIs) are the main 
agents used to treat BPH. Refer to Table 6 for specific dos-
ing and comments for individual agents within each class of 
pharmacologic agents. 
 Alfuzosin, doxazosin, tamsulosin, terazosin, and 
silodosin are the alpha blockers approved by the American 
Urological Association in the management of BPH.2 Alpha-
blockers work to reduce dynamic factors caused by excessive 
alpha-1 receptor stimulation in the prostate. There are three 
generations of alpha-blockers with the first-generation alpha-
blockers being replaced by the newer second- and third-
generation alpha-blockers.1
 Second-generation alpha-blockers including 
Uroxatral® (alfuzosin), Cardura® (doxazosin), and Hytrin® 
(terazosin) are recommended in the AUA guidelines for the 
treatment of BPH.2 Doxazosin and terazosin work to inhibit 
peripheral alpha-1 receptors resulting in decreased adrenergic 
stimulation to the prostate while once-daily, extended-release 
alfuzosin is selective for alpha receptors in the prostate.1 
Doxazosin and terazosin’s ability to antagonize peripheral 
alpha receptors makes first-dose syncope, orthostatic hypo-
tension, and dizziness common adverse effects. Starting at 
low doses and titrating to the usual maintenance dose over 
several weeks and taking the immediate-release formulations 
at bedtime can minimize these effects. Even though these 
agents can decrease blood pressure, they should not be used 
to treat hypertension, as they are not recommended first-line 
agents by current hypertension guidelines.10,11 Hypertension 
and BPH should be treated separately. Other potential 
adverse effects include tachycardia, nasal congestion, and 
ejaculatory dysfunction. Alfuzosin’s uroselectivity allows for 
starting at the recommended 10mg daily maintenance dose 
with no titration required. 
 Third-generation alpha antagonists, Rapaflo (silo-
dosin) and Flomax (tamsulosin), are selective for alpha-1a 
receptors of which 75% of the prostate alpha-receptors are 
comprised.1 As a result, cardiovascular side effects and dose 
titration are minimized. Compared with immediate release 
formulation second-generation agents, third-generation 
alpha-blockers may be taken at any time of the day, as 
orthostatic hypotension is not as common an adverse effect. 
The major disadvantage of these agents is that they are 
newer and much more expensive when compared to the sec-
ond-generation alpha-blockers.  Common side effects of the 
third-generation alpha-blockers include asthenia, anejacula-
tion, flu-like symptoms, and nasal congestion. 
 As an overall class, both second- and third-genera-
tion alpha-blockers will show therapeutic effects within one 
to six weeks.1 Alpha-1 blockade has been associated with 
floppy iris syndrome; therefore, any patients planning on 
undergoing cataract surgery should inform their doctors if 
they are currently taking an alpha blocker. These agents are 

generally major CYP3A4 substrates and therefore can inter-
act with CYP3A4 inducers and inhibitors. Though both of 
these classes work to reduce dynamic factors, they do not 
work to reduce prostate size or serum PSA levels and there-
fore will not resolve BPH symptoms caused by an enlarged 
prostate. The 5-alpha-reductase inhibitors can address these 
symptoms. 
 Proscar® (finasteride) and Avodart® (dutasteride) are 
5-alpha-reductase inhibitors  
(5-ARIs) that work to decrease serum and prostate DHT 
levels.1 Finasteride competitively inhibits type II 5-alpha-
reductase while dutasteride is a nonselective inhibitor for 
type I and II  
5-alpha-reductase. Dutasteride produces a larger effect on 
reduction of serum DHT with reductions up to 95% while 
finasteride reduces serum DHT by up to 70%. There is 
no clinical difference that has been shown between these 
agents.2 These agents should be used for moderate to severe 
BPH symptoms with an enlarged prostate of at least 40g 
as they have been shown to reduce prostate size by 25%, 
increase urinary flow rate by 1.6 to 2.0 mL/s, and improve 
voiding symptoms in 30% of patients treated. Clinical onset 
is slower when compared to the alpha-blockers since 5-ARIs 
can take three to six months to show their peak effects with 
reductions in PSA levels by 50% in 6 to 12 months.  

Therapy with 5-ARIs results in less improvement in 
patients’ AUA-SI scores as well as increased sexual dysfunc-
tion as compared to the alpha-blockers.1 These agents are 
also pregnancy category X. Even though these are intended 
for men, they still pose the potential for causing genetic 
defects in developing fetuses. As a result, women of child-
bearing age should use caution and avoid exposure to semen 
of a partner currently taking a 5-ARI. Avoiding broken fin-
asteride tablets and leaking dutasteride capsules is another 
important precaution for women of childbearing age. Men 
should avoid donating blood for at least one month after 
the discontinuation of finasteride and six months after the 
discontinuation of dutasteride in order to allow the medica-
tions to fully evacuate their systems.12,13

5-ARI therapy has been studied as a potential 
agent to prevent the development of prostate cancer. In the 
Prostate Cancer Prevention Trial, finasteride was assessed in 
the development of prostate cancer.1 Results showed a 25% 
reduction in prostate cancer development after 7 years but 
also an increase in high-grade prostate cancer by 27%.  This 
was originally considered a disadvantage but it has since 
been concluded that the increase was due to sampling bias 
as a result of prostate size being reduced.  In an 18-year fol-
low up on mortality and cancer development, there was no 
significant difference in survival amongst groups.14 It would 
be expected that mortality would be higher from finasteride 
use if development of high-grade prostate cancer was due 
to finasteride. Similar results were reported in a study with 
dutasteride in the reduction of prostate cancer. 

Combination therapy with an alpha blocker and 
a 5-alpha-reductase inhibitor is indicated for patients with 
severe symptoms, an enlarged prostate greater than 40g, 
and a PSA level of at least 1.4 ng/mL as these patients are 
at higher risk for disease progression.1, 2 This higher risk of 
disease progression can lead to other complications such as 
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acute urinary retention, recurrent urinary tract infections, or surgery to correct the progressed disease. More symptom relief 
was seen with combination therapy as compared to monotherapy with a 5-ARI alone at 9 months into treatment.  It has been 
proposed that discontinuing the alpha-blocker after six months is a cost-effective strategy, but this theory requires further 
clinical studies before a recommendation can be made. 

Irritative symptoms such as urinary frequency, nocturia, and urinary urgency may still exist during treatment 
with alpha-blockers or surgery.1 Anticholinergic agents are a choice for treatment of these irritative symptoms. As a result 
of antagonized muscarinic receptors, the detrusor muscle cannot contract and reduces the sense of urgency and frequency. 
Anti-muscarinics are associated with a large amount of adverse effects ranging from dry mouth and constipation. As a result, 
dosing should be started at the lowest effective dose and titrated up slowly to reduce these adverse events. A PVR should be 
less than 250 mL before initiating an anti-muscarinic agent.2 Caution should be used in the elderly, and selecting an agent 
requires careful consideration. Enablex® (darifenacin) and Vesicare® (solifenacin) are anti-muscarinic drugs that are uroselec-
tive for the M3 receptors, which can be used to help minimize adverse effects. Formulation types can also help to reduce the 
adverse effect profile of anticholinergics. Transdermal Oxytrol® (oxybutynin) and extended-release Detrol® (tolterodine) are 
examples of formulations that can reduce adverse effects.  
 Cialis® (tadalafil) is a phosphodiesterase inhibitor approved for the treatment of BPH and concomitant erectile dys-
function that can be caused by other therapies including alpha blockers, 5-alpha-reductase inhibitors, and anticholinergic 
agents.2 It is believed that phosphodiesterase inhibitors cause relaxation of the smooth muscle of the prostate and bladder 
neck by increasing amounts of cyclic GMP. This increased cyclic GMP is believed to promote relaxation of the detrusor 
muscle, which could potentially reduce irritative symptoms.1 Tadalafil showed improvement in AUA symptom score similar 
to alpha-blockers, but it did not show improvement in urinary flow rate or reduction in PVR urine volume. When combined 
with an alpha-blocker, significant improvement in all of these criteria did occur for patients. Common side effects of tadalafil 
include headache, flushing, gastroesophageal reflux, sinusitis, and back pain that was reversible and did not require stopping 
the drug. Tadalafil used with an alpha-blocker for BPH should only be used when erectile dysfunction is also involved due to 
cost and potential for blood pressure-lowering effects.  

TABLE 6

Brand (generic) Dosing
Cost for 30 Day 

Supply
Based on AWP

Comments

Alpha Adrenergic Antagonists
Class peak onset: 1 – 6 weeks 
Hytrin® (terazosin)15 Initial: 1mg HS daily 

Usual: 10mg/day

Max: 20 mg/day 

$48.11 Dose at bedtime; titrate over several 
weeks.

Cardura® (doxazosin)16 Initial: IR 1mg daily, ER 
4mg daily with breakfast

Usual: IR 4 – 8 mg/day

Max: IR/ER 8mg/day

$117.19 - $123.12 IR dosed in morning or evening; if 
therapy discontinued for several days 
for IR or ER must restart at initial; if 
switching from IR to ER, start at 4mg 
ER no matter the IR dose.1

Uroxatral® (alfuzosin)17 10mg once daily $45.00 Administer at the same time each 
day after a meal; use caution in renal 
impairment.1

Administer at the same time each day 
after a meal

Flomax® (tamsulosin)18 Initial: 0.4mg daily

Max: 0.8 mg daily

$126.41 Administer at the same time each day 
after 30 minutes after a meal; if  
therapy discontinued for several 
days must restart at initial; no dosage 
adjustments required for renal or liver 
impairment.1

Rapaflo® (silodosin)19 8mg once daily $208.25 Take with a meal; contraindicated fir 
CrCl is less than 30 mL/min; if CrCl is 
30-50 mL/min, use 4mg once daily.1
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5 Alpha-Reductase Inhibitors
Class peak onset: 3 – 6 months

Proscar® (finasteride)12 5mg once daily $81.38 - $93.80

Women of childbearing age should 
not touch or handle broken tablets; 
no dosage adjustment required for 
renal impairment; use caution in liver 
impairment.1 

Avodart® (dutasteride)13 0.5 mg once daily $183.36

Women of childbearing age should not 
handle Avodart; no dosage adjustment 
required for renal impairment; use  
caution in liver impairment.1

Anticholinergic Agents
Class peak onset: 1 – 2 weeks 

Enablex® (darifenacin)20 Initial: 7.5 mg daily
Max: 15mg daily $291.65

Selective for M3 receptors; extended-
release formulation; if on potent 
CYP3A4 inhibitor, do not exceed 
7.5mg once daily.1

Toviaz® (fesoterodine)21 Initial: 4mg daily
Max: 8mg daily $275.33

Extended-release formulation; if on 
potent CYP3A4 inhibitor, do not 
exceed 7.5mg once daily.1 If CrCl is 
less than 30mL/min, do not exceed 
4mg once daily. 

Ditropan® (oxybutynin)22

Initial: IR: 5mg twice to 
three times daily; ER 5 to 

10mg once daily.

Max: IR 5mg four times 
daily; ER 30mg once 

daily

IR: $18.59
ER: $98.52 - $101.09

Available as an extended-release tablet 
(Ditropan XL) and transdermal patch 
(Oxytrol); Oxytrol is dosed twice 
weekly

Vesicare® (solifenacin)23
Initial: 5mg once daily

Max: 10mg once daily
$291.68

Selective for M3 receptors; if CrCl is 
less than 30mL/min or moderate  
hepatic impairment, do not exceed 
5mg once daily.1 If on potent CYP3A4 
inhibitor, do not exceed 5mg daily.

Detrol® (tolterodine)24

Initial: IR 2 mg twice 
daily; ER 4mg once daily

Max: IR 2mg twice daily; 
4mg once daily

IR: $99.28 - $101.90
ER: $241.07

Available as an extended-release  
formulation; selective for muscarinic 
bladder receptors in animal models 

Sanctura® (trospium)25 

Initial: IR 20mg twice 
daily; ER 60mg once 

daily

Max: 20mg twice daily; 
ER 60mg once daily  

IR: $170.26
ER: $202.10

Available as an extended-release  
formulation; do not consume alcohol 
for 2 hours after dosing.1 Use caution 
in moderate-severe hepatic impairment. 
CrCl less than 30 mL/min, use 20mg 
IR formulation once daily. 

Phosphodiesterase Inhibitors
Class peak onset: 4 weeks 

Cialis® (tadalafil)26 5mg once daily $256.32

Limit or avoid grapefruit juice;  
contraindicated with nitrate use – do 
not administer nitrate within 48 hours 
of Cialis use. Do not use if CrCl is less 
than 30mL/min.1 Use 2.5mg once daily 
if CrCl is 30-50mL/min.

Future Pharmacologic Targets
 Cialis (tadalafil) was the last approved agent for the treatment of BPH in 2011; however, there are currently no new 
agents within the known classes of agents or new potential targets in development.27 A recent article has posed the theory 
for a potential new therapeutic target for the treatment of BPH. High mobility group box 1 (HMGB1) has been known to 
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play a role in the late stages of inflammation. BPH linked to 
inflammation has been proposed for some time; however, the 
mechanism still remains unclear although 43% of men with 
BPH have shown chronic inflammatory infiltrate. A theory 
is that by blocking the action of HMGB1, a reduction in the 
inflammatory process may occur and development of BPH 
may be hindered.  

Surgical Options
 Surgical intervention is indicated as an alterna-
tive therapy for moderate-to-severe symptomatic patients.2 
Medical therapy will generally have been attempted prior to 
electing to undergo minimally invasive surgery or prostatec-
tomy, but the patient may elect to undergo surgery before 
attempting medication therapy. AUA does recommend 
surgery for patients who have renal insufficiency, recurrent 
UTIs, bladder stones or gross hematuria due to BPH, or 
those who have LUTS refractory to other therapies. Surgical 
examples include transurethral resection of the prostate, pho-
toselective vaporization of the prostate, and holmium laser 
resection of the prostate. Each surgery type is different and 
has many different advantages and disadvantages. For exam-
ple, transurethral resection of the prostate is an outpatient 
procedure, but a common adverse effect is retrograde ejacula-
tion, which occurs in 75% of procedures.1   

PROSTATE CANCER
Other than skin cancers, prostate cancer is the most 

common cancer in men. While BPH is not a risk factor for 
prostate cancer, LUTS are similar and some of the tests for 
diagnosis are the same. Other symptoms of prostate cancer 
include hematuria, erectile dysfunction, pain in the hips, 
back, or chest, weakness or numbness in the legs or feet, and 
loss of bladder and bowel control. Risk factors include:28

•	 Age:  The chance of having prostate cancer increases 
dramatically after age 50.  Around 60% of prostate 
cancer is found in men over the age of 65.

•	 Race:  African-American men are more likely to devel-
op prostate cancer than other races.

•	 Family History:  Men are twice as likely to develop 
prostate cancer if they have a brother or father with 
prostate cancer.

•	 Other factors that seem to increase the risk  
slightly28:

o Geography
	Most common in North America, north-

western Europe, Australia, and Caribbean 
islands

o Diet
	The role of diet in prostate cancer is not 

clear, but diets high in red meat and high-
fat dairy products increase the chance of 
prostate cancer slightly

o Prostatitis
	The link between the two is unclear, but 

inflammation is often seen in prostate tissue 
that also contains cancer

o Sexually transmitted infections (STI’s)
	 Studies are unclear on if STI’s such as chla-

mydia or gonorrhea may lead to prostate 

cancer, but because they lead to inflamma-
tion, there may be a link.

o Vasectomy
	 Studies are controversial on whether or not 

vasectomies can lead to prostate cancer, but 
further research is being conducted to see if 
a link exists.

Most cancer develops from the epithelial tissue of 
the prostate and is called adenocarcinoma. Most forms of 
prostate cancer grow slowly and in many cases go undetected 
and do not affect a man’s life. There are two main tests that 
are used to screen for prostate cancer: the PSA blood test and 
the DRE. When a patient develops prostate cancer, the PSA 
level is typically elevated above 4 ng/mL.  Men with a PSA 
level between 4 and 10 ng/mL have a 25% chance of having 
prostate cancer, and a PSA level above 10 ng/mL results in a 
50% chance of having prostate cancer.28 Additional factors 
that can affect PSA levels besides cancer are listed in Table 
7.28 

TABLE 7

Factors that Increase 
PSA

Factors that Decrease 
PSA

BPH
Older Age
Prostatitis

Ejaculation
Riding a bicycle
Certain urologic  

procedures
Testosterone

5-alpha reductase  
inhibitors

Herbal mixtures
Obesity
Aspirin
Statins

Thiazide diuretics

The DRE is less effective than the PSA blood test for detect-
ing cancer. When performing a DRE the physician is look-
ing for any bumps or hard areas on the prostate that may be 
cancerous. This test is useful to detect cancers in men with 
normal PSA levels.28   

Screening
 Although the American Cancer Society does not 
have firm screening recommendations, they do have general 
guidelines that male patients should consider. Patients who 
are 50 years old or older at normal risk should make an 
informed decision with their physician about being screened. 
African American males and males with a first-degree relative 
diagnosed with prostate cancer prior to age 65 should con-
sider being screened beginning at age 45. Patients with more 
than one first degree relative with prostate cancer should 
consider getting screened beginning at age 40. If PSA levels 
are less than 2.5 ng/mL, patients should be tested every 2 
years. If levels are 2.5 ng/mL or greater, patients should be 
tested annually.28 The AUA has slightly different recommen-
dations for screening. The AUA recommends against screen-
ing for patients under age 40. They recommend patients 
from 40-55 consider getting screened if they are African 
American or if they have a first degree relative diagnosed 
with prostate cancer. For men ages 55-69 they strongly rec-
ommend making an informed decision with physicians on 
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getting screened. The AUA recommends that men 70 and older not be routinely screened but recognize that men in this age 
group that are in excellent health could consider screening. The recommend screening interval is every 2 years.28 

CONCLUSION
BPH is a common disorder that affects the qualities of life of men as they age. The main symptoms associated with 

BPH are lower urinary tract symptoms, which include disturbances in the storage and voiding of urine. Men experience 
urinary frequency, urgency, nocturia, hesitancy, straining, and a weak urine stream. The prostate is enlarged due to DHT 
stimulation, and an increase in alpha-adrenergic tone causes the prostate to contract around the urethra, causing many of the 
symptoms. A DRE and PSA analysis are useful to determine and guide therapy for patients with BPH. The two mainstays 
of treatment for BPH are alpha-blockers and 5-ARIs. Alpha-blockers are useful to reduce the dynamic factors; however, they 
will not reduce prostate size or PSA levels. 5-ARIs are the recommended treatment for controlling patients’ symptoms. When 
a physician determines a patient’s optimal therapy by combining the right medications, symptoms can be vastly reduced, and 
quality of life can be improved.   
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