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Case:

* A 70---year---old man 1s having difficulty urinating regularly.

» He urmnates several tumes daily and at night will wake up two to three times
with the need to Urinate. Regardless of how often he urinates. he still feels the
urge to ¢o.

« PMH: Allergic rhinitis and asthma for 55 years. Last year, he suffered from a
hip fracture and Required surgical repair. He 1s still using a walker to ambulate,
so he 15 very concerned about making it to the bathroom ““in tume.”

» Allergies: -
« Medications: Aspirin 8 1mg chewable tablet (OTC) 1 po daily
Salbutamol MDI 1---9 puffs every four to six hours as needed

Fluticasone MDI 999mcg 9puffs i the morning and evening

Diphenhydramine 25mg
Capsule (OTC) 1po daily at bedtime

Tramadol 50mg tablet 1 po every four hours as needed for hip pain




* Physical Exam: Wt 76K g

Ht 71

T 08.6°F

BP 119/78

Sitting HR 78

RR 99

SCr 1.1

PSA 49

» Urinalysis: reveals no signs of urinary tract infection.
* On physical exam. the prostate 1s enlarged (45g) and benign.
* Diagnosis of benign prostatic hypertrophy (BPH).

* His symptoms are moderate

* So his physician would like to start a medication to improve symptoms and quality
of life.

Which medication class would be the best option for this patient?



Benign prostatic hyperplasia

- Benign prostatic hyperplasia (BPH) is a common disorder
that presents in men and increases in incidence with age.
It Is characterized by the nonmalignant growth of the
prostate gland that occurs in most men >40 years of age.
The prevalence of BPH, as seen in several autopsy
studies around the world, Is estimated to be
approximately 20% for men in their 40s, up to 60% for
men in their 60s, and up to 90% for men in their 70s and
80s.

- Symptoms typically appear slowly and progress gradually
over a period of years. Even without therapy, many men
will experience stabilization or improvement in symptoms
over time
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Bladder

Prostate

Bladder

Prostate

Normal Prostate

Enlarged Prostate (BPH)
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All Men
> 40 yrs

Histologic

BPH
BPE

Enlargement

BOO

Obstruction



When need to refer

- When to refer to urologist — Patients who develop
complications of bladder outlet obstruction may require
iInvasive therapy and should be referred to a urologist [5].
These complications include upper tract injury such as
hydronephrosis or renal insufficiency or lower tract injury
such as urinary retention, recurrent infection, or bladder
decompensation (eg, low-pressure detrusor contractions;
postvoid residuals of >25 percent of total bladder volume)


https://www.lib.utdo.ir/contents/medical-treatment-of-benign-prostatic-hyperplasia/abstract/5

When need to refer

In addition to bladder outlet obstruction, there are several other
situations in which patients should be referred to a urologist for
evaluation prior to the initiation of medical therapy:

eSymptoms in the setting of autonomic or severe peripheral
neuropathy

eSymptoms following invasive treatment of the urethra or
prostate

eMen <45 years old

eAbnormality on prostate exam (nodule, induration, or
asymmetry)

ePresence of hematuria in the absence of infection
e Men with incontinence
eSevere symptoms (IPSS =20)



American Urological Association {AUA) urinary symptom score/International Prostate Symptom Score (IPSS)

Less than Less than More than
. . ] . Almost Your
Questions to be answered Notatall | 1timein half the About half the time half the
. ) always score
5 time time
1. Qver the past month, how often have you had a sensation of not emptying your 0 1 2 3 4 5
bladder completely after you finished urinating?
2. Qver the past month, how often have you had to urinate again less than 2 hours after | 0 1 2 3 4 5
you finished urinating?
3. Qver the past month, how often have you found you stopped and started again 0 1 2 3 4 5
several times when you urinated?
4, Qver the past month, how often have you found it difficult to postpone urination? 0 1 2 3 4 5
5. Qver the past month, how often have you had a weak urinary stream? 0 1 2 3 4 5
6. Qver the past month, how often have you had to push or strain to begin urination? 0 1 2 3 4 5
7. Qver the past month, how many times did you maost typically get up to urinate from 0 (none) 1 (1 time) 2 (2 times) 3 (3 times) 4 (4 times) 5{50r
the time you went to bed at night until the time you got up in the morning? maore times)
Sum of numbers (AUA symptom score):
Total score:
0 to 7: Mild symptoms
8 to 19: Moderate symptoms
20 to 35: Severe symptoms
Mixed - about equall
lity of life due to uri t Delighted | Pleased Mostly tisfied ?1 y Mostly 1 ynn Terribl
uall of life due o urina symptoms ell e ease . satisried an . . nna erriple
Q ¥ ry symp 9 satisfied - dissatisfied pPY
unsatisfied
If you were to spend the rest of your life with your urinary condition the way it is now, 0 1 2 3 4 5 6

how would you feel about that?

Patients who have persistent or progressive symptoms despite
combination therapy for 12 to 24 months should be considered for

surgical management.



e
evaluation

- The evaluation of Ilower wurinary tract symptoms
(LUTS)/benign prostatic hyperplasia (BPH) should include
a detailled medical history and focused physical
examination, which should include a brief neurologic
screen, abdominal examination, and genitourinary
examination including digital rectal examination (DRE). A
small number of laboratory tests are needed to exclude

other etiologies.



-
history

- The history should include evaluation of storage (irritative)
symptoms (frequency, urgency, and nocturia) and voiding
symptoms (slow or decreased force urinary stream,
straining to void, intermittency, hesitancy, splitting of the

voiding stream), and post-void dribbling.



historical features to elicit include

eHistory of urethral trauma, urethritis, or urethral instrumentation that could lead to
urethral stricture

eGross hematuria or pain in the bladder region, which may be suggestive of a
bladder calculi or cancer

eUnderlying neurologic disease, which might indicate a neurogenic bladder
eCigarette smoking, which is a risk factor for bladder cancer

e Treatment with drugs or over-the-counter agents that can impair bladder
contractility (eg, anticholinergic agents) or increase outflow resistance (eg,
sympathomimetic agents)

e The temporal relationship between the onset and severity of LUTS and medication
use (ie, diuretics for hypertension or congestive heart failure)



Serum creatinine:

IS not needed unless
there Is evidence to
suggest renal impairment

(le, high post-void
residual [PVR])

A urine culture:

IS not needed unless
there 1s other evidence to
suggest a urinary tract
Infection



-
Prostate-specific antigen (PSA):

- Is not needed for diagnosis but can be used as a proxy for
prostate volume when considering the use of a 5-alpha
reductase inhibitor (5ARI). These medications are only
useful in men whose prostates are above 35 grams,
which correlates with a PSA >1.5 ng/dL.

- In addition, a PSA should be measured prior to initiation
of treatment with 5ARI, as such treatment may lower PSA
levels (typically by 0.5 ng/dL) and influence future

prostate cancer screenin



Benign causes for an elevated PSA

Benign prostatic hyperplasia

Acute prostatitis

Subclinical inflammation

Prostate biopsy

Cystoscopy

TURP

Urinary retention

Ejaculation

Perineal trauma

Prostatic infarction

PSA: prostate-specific antigen; TURP: transurethral resection of the prostate.



PSA and prediction of cancer

-Average-risk men — We suggest
Initlating discussion of screening
for prostate cancer at age 50
years for average-risk men as long
as life expectancy Is at least 10
years



DRE(digital rectal exam) +
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Digital Rectal Exam

* A physical examination
* DRE
* Neurologic examination
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Bladder

Cystoscope

Cystoscopy (sis-TOS-kuh-pee) is a procedure that allows your doctor to
examine the lining of your bladder and the tube that carries urine out of your
body (urethra). A hollow tube (cystoscope) equipped with a lens is inserted
into your urethra and slowly advanced into your bladder.

Diagnose an enlarged prostate.



Pharmacologic agents associated with urinary retention

Sympathomimetics (alpha-adrenergic agents) Ephedrine sulfate (Marax, Tedral)

Phenylephrine HCl (Meo-Synephrine)

FPhenylpropanclamine HCL [Conlac)
Pseudoephedrine HCIl (Sudafed, Actifed)

Sympathomimetics [(beta-adrenergic agents) Isoproterencl
Metaproterenol
Terbutaline

Antidepressants Imipramine {Tofranil)

Mortriptyline {Aventyl)
Amitripkyline {Elawil)
Daoxepin [Adapin)
Amoxepine (Asendin}
Maprotiline {(Ludiomily

Antiarrhythmics Quinidine
Procainamide
Disopyramide

Anticholinergics {selected) Atropine

Scopolamine hydrebromide

Clidinium bromide {Quarzan)

Glycopyrrolate (Robinul)
Mepenzolate bromide [Cantil)
Crooybutynin (Ditropan)
Flavoxate HCl (Urispas)

Hyoscyamine sulfate {Anaspaz)

Eelladanna

Homatropine methylbromide
Propantheline bromide (Probanthine)
Dicyclomine HC {Bankbyl)




T or

Antiparkinsonian agents Trihexyphenidyl HCI {Ardane)
Benztropine Mesylate [(Cogentin)
Amantadine HO {Symmetrel)
Levodopa [Sinemst)

Bromocri ptine Mesylate (Parladel)

Hormonal agents Progesterone
Estrogen
Testasterone

Antipsychotics Haloperidol {(Haldcl)

Thicthixene [Mavane)
Thicridizine [Mellaril)

Chlorpromazine {Thorazine)

Fluphenazine [Prolixin}

Prochlorperazine (Compazine)

Antihistamines (selected) Diphenhydramine HC| (Benadryl}
Chlorpheniramine {Chlor-Trimeton)

Broempheniramine [Dimetane])

Cypraheptadine [Periactin)

Hydroxyzine (Atarax, Vistaril)

Antihypertensives Hydralazine {Apresclineg)

Mifedipine [Procardia)

Musde relaxants Diazepam {Valium)
Baclofen (Lioresal)

Cyclobenzaprine (Flexeril}

Miscellaneous Indomethacin (Indocing

Carbamazepine {Tegretol)

Amphetamines

Cropamine

Vincristine

Morphine sulfate and other opicids
Anesthetic agents

Yoamrndrimad weth Arrenicrcien B Tiaetie FA Medam T8 Macandae 800 Acocba srmioame eabanfinn and seeio amr imeandie



Figure 1. Diagnosis of BPH

+ Initial Evaluation of BPH/LUTS *

Optional Evaluations®
Obligatory Evaluations + PSA (>1.5 ng/mL)®
= Medical history » Frequency volume charts®
* Assess sympltoms and bother + Flow rate recording

score (I-PSS and AUASI) + Residual urine
* Physlcal examination with DRE « Pressure flow studies
» Urinalysls y FEvidenceolBOO +/- o | « yitrasound
Decreased QOL « Endoscopy of lower urinary tract

Discuss Treatment
Pharmacotherapy *‘7 Opticns With Patient _+ Surgery

“ s select patients, genera rformed by nrologise,

b life :xﬁﬂ.mq{rm ;gri:r{rr ﬁ-mr?rl degﬂis can affect managernent plan, Enlarged is 1.5 nglmf.

 Usedd when nociuria is prinary symptom.

AUASE: Americarn Urological Association Sympiom Index; BPH: berigr prostase byperplasia; BOC: bladder ortles obstraction; DRE:
digital rectal examination; LUTS: loswer urinary tract sympromy; I-PSS: International Prostate Symptom Score; QOL: quality of life:
PSA: prostate-specific antigen.

Sanrce: Refercnces 2, 4.
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Medication therapy

Alpha-1-
adrenergic
antagonists

Anticholiner
gic agents

5-alpha- Phosphodie
reductase sterase-5
Inhibitors iInhibitors




-
INITIAL MEDICAL MONOTHERAPY

- In patients with mild (International Prostate Symptom Score
[IPSS] <8) to moderate (IPSS 8-19) symptoms of BPH, we
suggest 1mitial treatment with an alpha-l1-adrenergic antagonist
monotherapy

- Alpha-1-adrenergic antagonists provide immediate therapeutic benefits,
while 5-alpha-reductase inhibitors require long-term treatment for efficacy.

Patients who experience side effects, such as hypotension, with alpha-1-

adrenergic antagonists but still desire medical therapy for their BPH can be

switched to 5-alpha-reductase inhibitors for monotherapy. Treatment with 5-

alpha-reductase inhibitors requires 6 to 12 months before symptom

improvement.



-
INITIAL MEDICAL MONOTHERAPY

- Alternative options are available in specific populations of
patients. Anticholinergic agents can be used in men who
have predominately Irritant symptoms, and
phosphodiesterase-5 inhibitors are an option in men who

also have erectile dysfunction



- In men with severe symptoms (IPSS =20), it may

be reasonable to Initiate therapy with a
combination of an alpha-1-adrenergic antagonist

and a 5-alpha-reductase inhibitor.



Male LUTS
(without indications for surgery)

l
- symtons? Ly

e
polyuia | » yes

> 40 mL?







v
Long-term
treatment?

v

yes

.
o




Alpha-1-adrenergic antagonists

- the most commonly prescribed medication for BPH.

- They act against the dynamic component of bladder outlet
obstruction by relaxing smooth muscle in the bladder neck,

prostate capsule, and prostatic urethra.

- Terazosin, doxazosin, tamsulosin, alfuzosin, and silodosin are

long-acting alpha-l-antagonists that have been approved by
the US Food and Drug Administration (FDA) and are also

available in Europe for treatment of the symptoms of BPH


https://www.lib.utdo.ir/contents/terazosin-drug-information?search=bph&topicRef=6891&source=see_link
https://www.lib.utdo.ir/contents/doxazosin-drug-information?search=bph&topicRef=6891&source=see_link
https://www.lib.utdo.ir/contents/tamsulosin-drug-information?search=bph&topicRef=6891&source=see_link
https://www.lib.utdo.ir/contents/alfuzosin-drug-information?search=bph&topicRef=6891&source=see_link
https://www.lib.utdo.ir/contents/silodosin-drug-information?search=bph&topicRef=6891&source=see_link

- Alpha-1-adrenergic antagonists appear to be more effective
than 5-alpha-reductase inhibitors for short- and long-term

treatment of BPH.

-In a 2010 meta-analysis comparing alpha-adrenergic

antagonist monotherapy versus finasteride (a 5-alpha-

reductase Inhibitor), doxazosin and terazosin were more

effective Iin improving urinary symptoms compared with

finasteride.

- Tamsulosin and finasteride were equally effective.



https://www.lib.utdo.ir/contents/finasteride-drug-information?search=bph&topicRef=6891&source=see_link
https://www.lib.utdo.ir/contents/doxazosin-drug-information?search=bph&topicRef=6891&source=see_link
https://www.lib.utdo.ir/contents/terazosin-drug-information?search=bph&topicRef=6891&source=see_link
https://www.lib.utdo.ir/contents/tamsulosin-drug-information?search=bph&topicRef=6891&source=see_link

-
Side effect

»>More uroselective alpha-1-receptor antagonists

(alfuzosin, tamsulosin, and silodosin) may have less

hypotension associated with their use .

» Prazosin, a short-acting alpha-1-antagonist, is generally

not used for BPH due to need for frequent dosing and the

potential for more cardiovascular side effects.


https://www.lib.utdo.ir/contents/alfuzosin-drug-information?search=bph&topicRef=6891&source=see_link
https://www.lib.utdo.ir/contents/tamsulosin-drug-information?search=bph&topicRef=6891&source=see_link
https://www.lib.utdo.ir/contents/silodosin-drug-information?search=bph&topicRef=6891&source=see_link
https://www.lib.utdo.ir/contents/prazosin-drug-information?search=bph&topicRef=6891&source=see_link

Side effects

- In one study, tamsulosin decreased mean ejaculate
volume In more than 90 percent of patients, with 35
percent having no ejaculate;




Alpha-1-receptor antagonist for BPH*

Dose titration schedule to reduce orthostatic effects[1]

Terazosin standard [(appropriate for most patients)

Days 1 to 3 1 mg
Days 4 to 14 2 mg
Weeks 2 to 6 5 mg
Weeks 7 and thereafter 10 mg
Terazosin rapid (for selected patients)
Days 1 to 3 1 mg
Days 4 to 14 < mg
Weeks 2t 3 5 mg
Weeks 4 and thereafter 10 mg

Doxazosin {immediate release}

Days 1to 3 1 mg
Days 4 to 14 2 mg
Weeks 2to 6 4 mg
Weels 7 and thereafter 8 mg

Doxazosin (extended release preparation only)

Days 1to 21 4 mg
Weelk 4 and thereafter 8 mg

Uroselective alpha-1 receptor antagonists 1021

Alfuzosin

Initial and maintenance 10 mg
Tamsulosin

Initial and maintenance 0.4 mg

If inadequate response after two to four weeks 0.8 mg
Siladosin

Initial and maintenance g mg

Ol haminm rrmskabie koemarmlasia



Interaction with phosphodiesterase-5
inhibitors

- The hypotensive effects of (erazosin and doxazosin can

be potentiated by concomitant use of the

phosphodiesterase(PDE)5inhibitors sildenafil or vardenafil

- The risks with tadalafil are less clear.

- Tamsulosin at a dose of 0.4 mg/day does not appear to

significantly potentiate the hypotensive effects of sildenafi


https://www.lib.utdo.ir/contents/terazosin-drug-information?search=bph&topicRef=6891&source=see_link
https://www.lib.utdo.ir/contents/doxazosin-drug-information?search=bph&topicRef=6891&source=see_link
https://www.lib.utdo.ir/contents/sildenafil-drug-information?search=bph&topicRef=6891&source=see_link
https://www.lib.utdo.ir/contents/vardenafil-drug-information?search=bph&topicRef=6891&source=see_link
https://www.lib.utdo.ir/contents/tadalafil-drug-information?search=bph&topicRef=6891&source=see_link
https://www.lib.utdo.ir/contents/tamsulosin-drug-information?search=bph&topicRef=6891&source=see_link
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5-alpha-reductase inhibitors

- In patients who desire medical therapy but cannot
tolerate alpha-l-adrenergic antagonists and do not
have predominately irritant symptoms or concomitant
erectile dysfunction, treatment with a 5-alpha-

reductase inhibitor is reasonable.

- Patients should understand that treatment for 6 to 12
months is generally needed before prostate size is

sufficiently reduced to improve symptoms.



e
Mechanism

- The type 2 form of 5-alphareductase catalyzes the
conversion of testosterone to dihydrotestosterone in the
prostate, hair follicles, and other androgen-sensitive

tissues.

- 5-alpha-reductase inhibitors act by reducing the size of
the prostate gland and have demonstrated the potential
for long-term reduction in prostate volume and need for

prostate surgery



Starting dose

- Finasteride can be initiated and maintained at 5 mg once
daily.

- In contrast to the alpha-1-adrenergic antagonists, 5-alpha-
reductase inhibitors do not require titration



-
during a partner’s pregnancy

- To our knowledge, there are not reports in humans of
abnormal development of external genitalia related to

men using finasteride or dutasteride.

- Nonetheless, we think that the safest way to prevent a
fetal effect from these medications is for men also to avoid
finasteride and dutasteride while trying to conceive and
during a partner's pregnancy because it is likely that

these drugs are present in the seminal fluid in men

who take them.
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5 mg once daily : Finasteride .\

0.5 mg once daily Dutasteride .v
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Anticholinergic agents

- Anticholinergic agents are an alternative monotherapy for

patients with  predominately irritative  symptoms
(frequency, urgency, and Iincontinence) related to
overactive Dbladder and without elevated postvoid
residuals



Side effects

» Side effects may be minimized 59 using a low
dose of short—-acting medications (eg,
tolterodine 1 mg twice c!ailg).

°A]tcmatives include extended-release
to‘terodinc) M»  selective érugs (eg,
darifenacin, solif:cnac:iroJ or quaternary amines

(cg) trosl:)ium>.



Significant peripheral side effects limit drug tolerability and

dose escalation.

These include inhibition of salivary secretion (dry mouth),
blockade of the ciliary muscle of the lens to cholinergic
stimulation (blurred vision for near objects), tachycardia,
drowsiness, decreased cognitive function, and inhibition

of gut motility and constipation.

Anticholinergic agents are contraindicated in patients with

gastric retention and angle closure glaucoma.
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Phosphodiesterase-5 inhibitors

It Is reasonable to consider treatment with PDE-5 inhibitors in
patients who have erectile dysfunction and mild or moderate
symptoms (IPSS <20) of BPH.

In the United States, tadalafil is approved by the FDA for use in
BPH.

Daily dosing of tadalafil should not be prescribed in men with a

creatinine clearance <30 mL/minute.

As discussed above, PDE-5 inhibitors can potentiate the

hypotensive effects of alpha-1-adrenergic antagonists.



PDE-5 Inhibitors were not superior to
alpha-blockers, and there was no benefit of
adding PDE-5 Inhibitors to therapy with
either alpha-blockers or 5-alpha reductase
Inhibitors

Decreased efficacy of tadalafil in older men
(75 years of age or older compared with
<75 years of age).
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COMBINATION THERAPY

For patients with severe symptoms of BPH (International
Prostate Symptom Score [IPSS] = 20) (table 2) or who do
not have adequate response to maximal monotherapy
with an alpha-adrenergic antagonist, we suggest
combination treatment with an alpha-adrenergic

antagonist and 5-alpha-reductase inhibitor.



COMBINATION THERAPY

For men with low postvoid residual urine volumes and
Irritative symptoms (eg, frequency, urgency) that persist
during treatment with an alpha-adrenergic antagonist, we
suggest combination treatment with an anticholinergic
agent. For men who have persistent symptoms with
anticholinergic monotherapy, we suggest combination

treatment with an alpha-adrenergic antagonist.



B -
COMBINATION THERAPY

- For men with moderate symptoms of BPH and erectile
dysfunction, treatment with daily tadalafil (5 mg/day) alone
or in combination with tamsulosin (0.4 mg/day) can be

considered.



Table 1. Pharmacologic Treatment Options for BPH

Dally Dose
Class MOA Drug (Brand) (Oral) Adverse Effects®
Alpha- Relax tension in the Alfuzosin (Uroxatral) 10 mg Erectile dysfunction,
blockers prostate smooth Doxazosin (Cardura) 1-8 mg abnormal ejaculation,
muscle by targeling Tamsulosin (Flomax)  0.4-0.8 mg dizziness, headache,
alpha-receptors Terazosin (Hytrin) 1-10 mg orthostatic hypotension,
Silodosin (Rapaflo) 8mg fatique, infection, QT
interval prolongation,
polydipsia, IFIS
5ARIs Block the growth of Dutasteride (Avodarl) 0.5 mg Libido impairment,
prostate cells by targeling Finasteride (Proscar) S5mg abnormal ejaculation,
the 5-alpha-reductase erectile dysfunction,
enzyme and decreasing mastalgia, gynecomastia
concentrations of DHT
MRAs Decrease bladder smooth Tolterodine (Detrol) 1-2 mg lwice daily  Xerostomia (dry mouth)
muscle cell contractions by  Tolterodine (Detrol LA) 4 mg
inhibiting muscarinic receplors  Fesoterodine (Toviaz) 4-8mg
POES Decrease detrusor, prostate,  Tadalafil (Cialis) Smg Back pain, dyspepsia,
inhibitors  and urethra smooth muscle flushing, headache,
tone via increase of infection, myalgia,
intracellutar cGMP nausea, pharyngitis
Combination Combined MOA from 5ARI Dutasteride- 0.5 mg/0.4 mg See monotherapy
product and alpha-blocker (see above) tamsulosin (Jalyn) agents above
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