International Journal of Current Research and Applied Studies, (IJCRAS)

.é_: ’ UCRAS ISSN: 2583-6781

A multidisciplinary journal

available at https://ijcras.com/
Volume 1 Issue 4 September-October 2022

Page 18-26

PATHOPHYSIOLOGY AND MANAGEMENT OF BENIGN PROSTATIC HYPERPLASIA

Gudisa Bereda

Department of Pharmacy, Negelle Health Science College, Guji, Ethiopia

ABSTRACT

Benign prostatic hyperplasia can be arising in the periurethral and transition zones of the prostatic gland
and represents an inescapable phenomenon for the ageing male population. Benign prostatic hyperplasia
can be described as a common and age-related disease as it is estimated that about 50% of men over the
age of 50, and 80% of those older than 70 suffer from it. The risk factors for benign prostatic hyperplasia
involve metabolic syndrome, diabetes, obesity, hypertension, diet and sex hormone levels. The
histopathology of benign prostatic hyperplasia characteristically involves of a dual hyperplasia of the
epithelial and stromal compartment of the transitional zone of the prostate. The medical managements
broadly used today for treatment of benign prostatic hyperplasia are targeted to diminishing bladder
outlet obstruction in order to decrease prostate volume and relax prostate smooth muscle tension. Alpha-
1-blockers are considered as the first-line treatment and are used in the presence of moderate-to-severe
symptomatology. Terazosin and doxazosin are non-specific alpha-1 receptor blockers confirmed for
hypertension, as well as benign prostatic hyperplasia.
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INTRODUCTION

Benign prostatic hyperplasia (BPH) can be characterizes a proliferative process of the cellular elements
of the prostate, an enlarged prostate, or the voiding dysfunction resulting from prostatic enlargement and
bladder outlet obstruction [1, 2]. BPH can be histologically explains a proliferative process of both the
stromal and epithelial elements of the prostate gland. BPH arises in the periurethral and transition zones
of the prostate [3]. The prostatic enlargements perhaps elevate urination, involving frequent urination,
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weak stream, or loss of urination control [4]. Aggravation of lower urinary tract symptoms can influence
to chronic kidney problems, bladder stones, and urinary tract infections [5]. The severity of clinical BPH
can be staged accordingly as stage | which means no significant obstruction and no bothersome symptoms;
stage Il which means no significant obstruction but has bothersome symptoms; stage 111 means significant
obstruction regardless of symptoms; and stage IV means complications of clinical BPH such as retention
of urine, recurrent haematuria, urinary tract infection, and bladder stones [6, 7].

Risk factors

BPH is a common and age-related disease as it is estimated that about 50% of men over the age of 50, and
80% of those older than 70 suffer from it [8]. BPH occurs in 30-40% of men in their fourth decade of life,
and the occurrence of BPH elevates to 70-80% in men above 80 yrs of age [9]. High-fat diet is intrinsically
correlated with BPH by stimulating inflammation and oxidative stress [10]. The risk factors of BPH
involve metabolic syndrome, diabetes, obesity, hypertension, diet and sex hormone levels. Metabolic
syndrome (metabolic syndrome involves hypertension, dyslipidaemia, glucose intolerance, central obesity
and insulin resistance with compensatory hyperinsulinaem). Obesity is elevated levels of adipose tissue
have been revealed to be associated with greater prostate volume [11-14].

Pathophysiology

The pathophysiology of bladder out let obstruction in men with BPH has been attributed to both static and
dynamic factors. The static obstruction is owing to the bulk enlargement of the prostate gradually upon
the prostatic urethra and bladder outlet, whereas the dynamic obstruction is related to the tension of
prostate smooth muscle. Prostatic alphal-adrenoceptors were more abundant than alpha2-adrenoceptors
and were reported to directly mediate the tension of prostate smooth muscle [15-18]. The histopathology
of BPH characteristically includes of a dual hyperplasia of the epithelial and stromal compartment of the
transitional zone of the prostate. Epithelial hyperplastic features involve nodules composed of variably
sized and sometimes cystically dilated prostatic glands with a retained basal cell layer, often exhibiting
corpora amylacea and/or calcifications; stromal hyperplasia includes of nodular proliferation of bland-
looking spindle cells with rounded to ovoid nuclei, commonly resembling smooth muscle cells. Several
biological factors, involving oxidative stress, inflammation, androgens, and accelerated expression of
multiple growth factors, have been associated with benign and malignant prostatic disorders [19-23].
Prostatic inflammation may be activated by bacterial or viral infections that initiate the generation of
inflammatory cytokines and growth factors, resulting in the spontaneous growth of stromal and epithelial
prostatic cells. Infection is correlated with the accelerated severity of BPH symptoms, and dysbiosis of
urine microbiota is included in the pathogenesis of BPH [24, 25]. The T/DHT-androgen receptor complex
within the nucleus of the prostate cells induces transcription of DNA and translation, with subsequent
normal advancement, growth, and hyperplasia of the prostate. BPH develops due to an imbalance between
growth and apoptosis (cellular death) in favor of growth, subsequently causing accelerate in cellular mass
[26, 27]. The pathophysiological mechanisms of metabolic factors associated with BPH are not fully
understood, but elevated sympathetic activity, pelvic ischemia, and systemic inflammation perhaps play
crucial functions in BPH [28]. The nitric oxide—cyclic GMP (cGMP) pathway is another pathway included
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in smooth muscle contractility. Phosphodiesterase type 5 (PDE5) negatively regulates smooth muscle
contraction by hydrolysing cGMP (which is essential to muscle relaxation via its effects on intracellular
calcium levels) [29, 30].

Diagnostic criteria

Prostate volume can be reliably measured using various imaging modalities involving ultrasonography,
magnetic resonance imaging, and computerized tomography. Computerized tomography and magnetic
resonance imaging are extremely costly procedures. Transrectal ultrasonography has become the standard
for quantifying the level of prostate enlargement because the procedure can be performed in the outpatient
setting [31, 32]. A digital rectal examination (DRE) is performed to assess both nodules suspicious for
cancer and prostate size; currently, additional imaging studies have been recommended for patients
considering surgical intervention [33]. A prostate-specific antigen (PSA) is generated by the prostate gland
and is found to be abnormally enhanced in conditions such as prostate cancer, BPH, infection, or
inflammation of the prostate [34].

Treatment

The medical therapies broadly used today for treatment of BPH are targeted to diminishing bladder outlet
obstruction in order to decrease prostate volume and relax prostate smooth muscle tension [35]. The
indications for treating BPH involve reversing existing signs and symptoms of the disease or inhibiting
the progression of the disease [36]. Primary treatment options for BPH involve conservative management
(watchful waiting and lifestyle modification) and use of medications (alpha blockers, 5- alpha reductase
inhibitors and currently, phosphodiesterase inhibitors) [37].

Watchful waiting: Patients with mild symptoms (IPSS of <7) and no complicating factors or those with
moderate symptoms and minimal bother can be managed with watchful waiting. Watchful waiting
involves advice about lifestyle changes that can help to ameliorate or circumvent symptoms. These
changes involve advice about volume, type and timing of liquids consumed, avoidance of caffeine (a
diuretic), and abstinence of alcohol consumption in the evening and regulation of bowel movements with
avoidance of constipation [38, 39].

Pharmacological treatment
The intention of medical therapy is to ameliorate symptoms, to mitigate BPH progression while
ameliorating LUTS, lower the risk of progression and ameliorate QOL [40].

Alpha 1-blockers: Alpha-1 blockers are considered as the first-line treatment and are used in the
availability of moderate-to-severe symptomatology. Terazosin and doxazosin are non-specific alpha-1
receptor blockers confirmed for hypertension, as well as BPH. Tamsulosin, alfuzosin, and silodosin have
lower potential for orthostatic hypotension and syncope and this category of medications is considered an
excellent choice due to the rapid onset of action. The mechanism of action of al-blockers is to prevent the
effect of norepinephrine released endogenously on smooth muscle cells of the prostate; thus, these
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decreases the tone of the prostate, the consequent urethral obstruction and relax prostate smooth muscle
tension and hormonal therapy preferentially decreases epithelial volume [41, 42]. When administering
alpha-1 blocker for the treatment of LUTS/BPH the alpha-1 blocker choice should be depending on patient
age and comorbidities and different adverse event profiles (eg, ejaculatory dysfunction, alters in blood
pressure) [43].

Sa-reductase inhibitors: The mechanism of action of Sa-reductase inhibitors category of medications is
depending on the blockade of the enzyme Sa-reductase, which converts testosterone (T) into
dihydrotestosterone (DHT), the hormone that mediates the effects of androgens on the prostate. Two 5a-
RIs are available for clinical use: finasteride and dutasteride. The former selectively prevents Sa-reductase
type 2, while the latter prevents both Sa-reductase type 1 and 2. 5a- RIs initiate apoptosis of prostate
epithelial cells influencing to a reduction in prostate size by approximately 18-28% and reduce serum
PSA levels by approximately 50% after six-twelve months of treatment. 5a-RI treatment should be
recommended for patients with moderate-to-severe LUTS and enlarged prostate (>40 ml). Differently
from al-blockers, Sa- RI can inhibit prostate enlargement and the appearance of acute urinary retention
[44, 45].

Muscarinic receptor antagonists: Muscarinic receptor antagonists act by blocking the muscarinic
receptors present on smooth muscle cells, thereby decreasing irritative LUTS (urgency, frequency, or urge
incontinence) and modulation of detrusor contractility; prevention of muscarinic receptors decreases
smooth muscle tone and relieves symptoms. Muscarinic receptor antagonist’s drugs elevate the volume of
the bladder at the first contraction of the detrusor and the maximum cytometric capacity and reduce the
contractility index of the bladder [45, 46]. Available agents involve non-selective antagonists, such as
oxybutynin, and selective antagonists, such as solifenacin and tolterodine. Solifenacin is more selective
for the muscarinic-3 receptor than the muscarinic-2 receptor. Tolterodine exhibits selectivity for the
urinary bladder over salivary glands. For individuals who have a poor response to anti-muscarinic
medicines or who have previously experienced adverse effects with these drugs, agonism of the B3-
adrenoceptor might be an alternative treatment option [47, 48].

PDES inhibitors: PDES5 inhibitors they elevate the intracellular cyclic guanosine monophosphate, thus
decreasing the regular muscle tone of the detrusor, prostate, and urethra and ameliorating blood perfusion
and oxygenation in the lower urinary tract [49]. PDES5 prevention possibly accelerates tissue perfusion,
modulates autonomic nervous system activity and prevents the prostatic inflammatory process, all of
which lead to an improvement in voiding symptom. PDE5 inhibitor tadalafil is use to reduces detrusor
pressure without profoundly changing Qmax [50, 51].

Transurethral microwave thermotherapy: Transurethral microwave thermotherapy (TUMT) uses
microwave-induced heat to ablate prostatic tissue and is designed to have fewer major complications than
TURP. Transurethral resection of the prostate (TURP), considered the “gold standard” treatment for
patients with smaller prostate volumes (greater than 90 g). The patient is treated in an outpatient setting
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under local anesthesia. The treatment catheter is then placed within the urethra, approved by the return of
sterile water and transabdominal or transrectal ultrasound, and the balloon is inflated. The distal port
contains the bladder balloon, permitting for urine drainage and cooling. A rectal probe perhaps inserted to
monitor the rectal temperature [52-54].

CONCLUSION

Benign prostatic hyperplasia can be characterizes a proliferative process of both stomal and epithelial
elements of the prostate. High-fat diet is intrinsically correlated with BPH by stimulating inflammation
and oxidative stress. Prostatic alpha-1 adrenoceptors were more predominant than alpha-2 adrenoceptors
and were reported to directly mediate the tension of prostate smooth muscle. Primary treatment options
for BPH involve conservative management (watchful waiting and lifestyle modification) and use of
medications (alpha blockers, 5- alpha reductase inhibitors, and, recently, phosphodiesterase inhibitors).
Alpha blockers relax prostate smooth muscle tension and hormonal therapy preferentially decreases
epithelial volume.
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