ISSN: 2091-2331 (Print) 2091-234X (Online)

Journal of Nobel Medical College

Volume 09, Number 01, Issue 16, January-June 2020, 56-60

Original Article

The Influencing Role of Diabetes Mellitus and Hypertension in the Establishment of
Benign Prostatic Hyperplasia
Ram Sagar Shah*'and Rabindra Tamang’®

'Department of Urology, Nobel Medical College Teaching Hospital, Biratnagar, Nepal.
*Department of General Surgery, Koshi Zonal Hospital, Biratnagar, Nepal.

Article Received: 28" April, 2020; Accepted: 24" June, 2020; Published: 30" June, 2020
DOI: http://dx.doi.org/10.3126/jonmc.v9i1.29543

Abstract

Background

Benign prostatic hyperplasia is regarded as non-malignant growth of prostatic tissue. It is the most
common benign tumor in men, and the incidence is age related. In men aged more than 50 years, it is
the fourth most prevalent disease. This study aim to determine the association of benign prostatic
hyperplasia with diabetes mellitus and/or hypertension and this may help to bring out new dimensions
in management of benign prostatic hyperplasia.

Materials and Methods

Five hundred forty patients, diagnosed as benign enlargement of prostate with control group 270 at
Urology out patient door between May 2018 to February 2019 with approval of Institutional review
committee, were included. Patient with history of prostate cancer, neurogenic bladder, those who had
undergone surgical intervention for prostate, not willing to take part in study were excluded.

Results

Age range in cases and control were from 41-94 years. Diabetes was presentin 14.63% of cases and
11.85% of controls. The positive association was established between prostatic hyperplasia and
Diabetes (P-0.27). Hypertension was present in 37.96% of cases and 29.63% of controls (P-0.019).
Diabetes and Hypertension were presentin 56.48% in cases and 43.33% in control (P-0.001).

Conclusion
Study suggests that benign prostatic hyperplasia is associated with diabetes mellitus and
hypertension and may help to bring out new dimensions in management of benign prostatic
hyperplasia.
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Introduction

Benign prostatic hyperplasia (BPH) is regarded
as non-malignant growth of prostatic tissue [1]. In
men aged more than 50 years, it is the fourth most
prevalent disease [2]. BPH has substantial
adverse effects on the public health. Its prevalen-
ce is anticipated to grow abruptly in the coming
years [3]. Health-related quality of life including
work productivity, social and family relationships,
mental health and sleep quality are affected by
BPH [4, 5]. Increased risks of prostate enlarge-
ment and clinical BPH are associated with
diabetes [6]. Approximately 25-35% of all men
over 60 years of age have concomitant BPH and
hypertension. The reason implicated in their
development is increased sympathetic activity
[7]. However, a study demonstrated that much
lower urinary tract symptoms (LUTS) and large
prostate volume are present in men with hyper-
tension (HTN) than without HTN [8].

Altered serum levels of androgenic and estroge-
nic steroid hormones among smokers play role in
the induction and maintenance of BPH [9]. Astudy
hypothesized that sustained smoking resulting in
elevations in intra-prostatic androgens, mainly
dihydrotestosterone, may be associated with
prostate enlargement [10]. Another study conclu-
ded that irritative symptoms have positive
correlation with the number of cigarettes smoked
per day [11]. In study done by fu Y in 2016 showed
DM and HTN was related to increased risk of BPH
[12]. Body mass index (BMI) and fasting blood
glucose were positively correlated with total
prostate volume [13].

Several modifiable, age-related metabolic abe-
rrations like diabetes and obesity were important
determinants in both the development and the
progression of BPH [14]. In addition, Nandy and
Saha established positive association between
prostate volume with raised blood pressure and
fasting blood glucose [15]. Likewise hypertension
was also not associated with BPH in the studies
carried out by Guess and Zucchetto [16, 17].
There is no study done regarding the association
of BPH with DM and/or HTN in Nepal as far as
best of our literature search. This study is
conducted with an aim to determine the
association of BPH with diabetes mellitus (DM)
and/or HTN. This may help to bring out new
dimensions in management of BPH.

Materials and Methods
This Case control study was conducted from
February 2018 to March 2019 with approval by
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'Institutional Review Committee' of Nobel Medical
College and Teaching Hospital, Biratnagar. A prior
written informed and well understood consent
was taken from all eligible patients. All male
patients diagnosed as BEP were included in the
study. Patient with history of prostate cancer,
neurogenic bladder, those who had undergone
surgical intervention for prostate, not willing to
take part in study were excluded. Age matched
male population without lower urinary tract
symptoms and normal range blood pressure and
blood sugar admitted in urology in patient
department were taken as control. A sample size
was estimated on the basis of literature [6],
considering DM/HTN in normal population (P2 =
32.3%), Odds ratio (OR= 1.54), expected
proportion of diabetes/hypertension in BPH patie-
nts (P1 = 42%). With power 80% and alpha error
5% two sided and ratio of case to control (2:1), a
total of 540 cases and 270 controls was required
for the study.

A detailed clinical history with respect to LUTS,
duration of illness, past history and thorough
clinical examination were recorded in a specifi-
cally designed proforma. The diagnosis of BPH
was based on following clinical markers: LUTS
severity was measured by the American Urologi-
cal Association Symptom Index (AUA-SI) score,
and |-PSS score Prostate volume (ml) greater
than 20ml was considered enlarged, Prostatic
Serum Antigen (PSA) concentrations 4ng/ml for
BPH. The cases were then assessed for maxi-
mum urinary flow rate (Qmax) to determine the
obstructive features of BPH. IPSS score was
graded as follows: Mild: 0 — 7, Moderate: 8 — 19,
Severe: 20 — 35.Prostate volume was measured
by abdominal ultrasonography. The subjects
were instructed to fill their urinary bladder by
consuming water. The ellipsoid formula was used
to calculate the size by multiplying the largest
antero-posterior height (H), transverse width (W),
cephalo-caudal length (L) and diameters by 0.524
(HX W XL X 11/6). Prostatic volume in subjects
undergoing clinical examination was categorized
as enlarged if it's greater than 20 ml. Urine flow
rate was measured by uroflowmetry (NIDHI flow
814). Patient was advised to come with full
bladder and urinate in special toilet without
attempting to manipulate the speed or flow in any
way. BPH was defined as maximum flow rate
(Qmax) less than 15 mL/s on a voided volume of
at least 125-150 mL.Serum PSA was measured
and cut off value was 4 ng/mL. The sensitivity of
PSA more than 4ng/ml in detecting carcinoma
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prostate was 100% and the positive predictive
value for serum PSAwas 19.0%.

Control subjects were age matched and selected
from patients admitted in urology ward. They were
assessed for BPH through LUTS questionnaire
and those with |-PSS score less than 7 were
included in the study. Cases and control subjects
completed the voiding evaluation by I-PSS. The I-
PSS comprises of 7 items scored from 0 to 5,
giving maximum global score of 35 points. All the
subjects were assessed for HTN and DM. Patient
was categorized as case of HTN if blood pressure
2140/90 mmHg (According to JNC 7 classifica-
tion). Blood pressure was measured after 5
minutes rest and again 10 minutes later, also
recording the mean value. For those undiagno-
sed cases of diabetes: Fasting blood sugar was
sent after no caloric intake for at least 8 h., FPG
2126 mg/dl (7.0 mmol/l) was included in DM.
Previously diagnosed cases of DM. Data was
entered in Microsoft Excel 2010 and all analyses
were performed using the Statistical Package for
the Social Sciences (SPSS 11.5).

Results

Total patients admitted to urology department
with diagnosis of benign enlargement of prostate
were 540 among this 305 patients had diabetes
and hypertension.

Table 1: Association of Benign Prostatic Hyperplasia
with Diabetes

: o Control, OR P
Diabetes  Cases, n(%) n(%) Total ©5%Cl)  value*
Present 79(14.63%)  32(11.85%)  111(13.70%) 1.27
Not present ~ 461(85.37%)  238(88.15%)  699(86.30%)  (0.82- 0.279
Total 540(100%) 270(100%) 810(100%) 1.99)

DM was present in 14.63% of cases and 11.85%
of controls. The positive association was
established between BPH and DM but it was
statistically not significant (OR: 1.27; 95% CI:
0.82-1.99; P=0.279).

Table 2: Association of Benign Prostatic Hyperplasia
with Hypertension

] Cases, n Controls, n OR P
Hypertension %) %) Total 5% C)  value*
Present 205(37.96%)  80(29.63%) 285(35.19%) 145
Not present 335(62.04%) 190(70.37%)  525(64.81%) (1.06- 0.019
Total 540(100%)  270(100%) 810 1.99)

HTN was presentin 37.96% of cases and 29.63%
of controls. The positive association was found
between BPH and HTN, which was statistically
significant (OR: 1.45; 95% CI: 1.06 — 1.99; P =
0.0195).

%
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Table 3: Association of Benign Prostatic Hyperplasia
with Hypertension and Diabetes Concomitant

Concomitant

hypertension Cases, n Control, n Total OR P
e (%) (%) (95%Cl)  value*
Present 21(389%)  5(1.85%)  26(321%) 214
Notpresent  519(96.11%) 265(98.15%) T784(96.79%) (0.79-  0.129
Total 540(100%)  270(100%)  810(100%)  5.75)

DM and HTN both were concomitantly present in
3.89% of cases and 1.85% of the controls. The
positive association of BPH was found with DM
and HTN but it was statistically not significant
(OR:2.14;95% CI: 0.79-5.75; P=0.1296).

Table 4: Association of Benign Prostatic Hyperplasia
with Hypertension and/or Diabetes

Hypertension

Control OR P
. ,
andlor — Cases, (k) wy) Total 950, cl) value
Present 305 17 (43.33%) 422
(56.48%) (5209%)  1.70
Notpresent 235 153 (56.67%) 388 (126-  0.000
(43.52%) @r.91%)  2.27)

Total 540 (100%) 270 (100%) 810 (100%)

DM and/or HTN was present in 56.48% in cases
and 43.33% in control. The positive association
was found between BPH and DM and/or HTN and
it was statistically significant (OR: 1.697, 95% CI:
1.26—-2.27,P=0.0004).

Table 5: Risk factors of BPH

Variables Multivariate analysis "

associated OR (95% Cl) e
Diabetes 1.61(1.02-2.54) 0.042
Hypertension 1.67 (1.20-2.31) 0.002
Concomitant diabetes , - (101-74) 0.048

and hypertension

Discussion

BPH is regarded as non-malignant growth of
periurethral transition zone of prostatic tissue [1].
It is the most common benign tumor in men, and
the incidence is age related [2]. The incidence of
BPH increases by 10 % per decade and reaches
80% at approximately 80 year of age [18]. Its
prevalence worldwide is 26.2% and in Nepal is
39.6% [19]. The mean age of presentation of the
patient with BPH is 65.2 years. LUTS which are
the most common presentation of BPH are
measured by the AUA-SI and its internationally
validated counterpart, the International Prostate
Symptom Score (I-PSS). LUTS can be classified
as mild, moderate and severe grade. Association
of LUTS with enlarged prostate (volume more
than 20 ml) along with PSA value less than 4ng/ml
can be used to diagnose BPH with higher
accuracy [20]. There are various risk factors such
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as sex steroid hormones, the metabolic syndro-
me, obesity, DM, physical activity, HTN, diet, and
inflammation which appear to potentially
influence the natural history of BPH. Though DM
and HTN which are the burning problems of
modern world have been linked to the progre-
ssion of BPH but still, the association has been
the topic of controversy. Therefore, in this study,
we have tried to find whether BPH is associated
withDMand/or HTN.

In our study, 14.63% of cases of BPH and 11.85%
of controls had DM. In study done by Rohrmanniin
405 American men in 2005, DM was present in
15.5% of cases and 9% of controls [21]. As both
DM and BPH are the diseases of elderly group of
people, they are likely to be present at the same
time. In contrast to our study, a study demons-
trated no statistical difference in BPH (defined by
IPSS score) in the group of men with DM as a risk
factor and without DM [22]. Similarly, in the
population-based Massachusetts Male Aging
Study, DM could not predict clinical BPH. In our
study, 37.96% (205) of cases and 29.63% (80) of
control had HTN. In the study done by Rohrmann,
HTN was present in 40.8% of cases and in 27.7%
of controls [21]. Similarly, in study by Chiu, HTN
was present in 62.3% of cases and 54.3% of
controls [23].

In a study by Maruenda, they found that an
estimated 25% of men more than 60 years were
found to have concomitant BPH and HTN [24].
This concomitancy is credited to the fact that both
HTN and BPH are the diseases of elderly. Our
study showed that there is statistically significant
age independent positive association between
HTN and BPH (OR: 1.67; 95% CI: 1.20-2.31; p
value: 0.002). Similar to our study, a study by
Chen in 130 patients demonstrated BPH patients
on an average have 1.42 + 1.28 risk factors for
cardiovascular factors including HTN and DM
[25]. Our study showed that 3.89% of cases and
1.85% of control had concomitant HTN and DM
demonstrating positive association between BPH
and concomitant HTN and DM (OR: 2.73; 95% CI:
1.01 — 7.4; p value: 0.048) but it's not statistically
significant as the sample size is less for this
concomitancy.

As far as literature search is concerned, associa-
tion of BPH with concomitant DM and HTN has
not been studied before and hence, no compar-
ison could be done. Our study showed that
56.48% of cases and 43.33% of control had DM
and/or HTN. In addition our study demons-trated
age independent positive association between
BPH and DM and/or HTN which was statistically
significant (OR: 1.70; 95% CI: 1.26 — 2.27; p
value: 0.0004).

%

Nepal Journals Online: www.nepjol.info

Official website: www.jonmc.info

Conclusion

BPH is associated with DM, HTN, concomitant
DM and HTN and DM and/or HTN, So, prevention
of hypertension and / or diabetes can prevent
BPH and its progression. The prevention of risk
factors of DM and HTN can prevent the
progression of BPH and its related complications.

Conflicts of interests: None

References

[11  Wei JT, Calhoun E, Jacobsen SJ, Urologic diseases
in america project: benign prostatic hyperplasia, J
Urol. 179 (2008) 75-80. PMID: 15758764.

[2] Issa MM, Regan TS, Medical therapy for benign
prostatic hyperplasia--present and future impact, The
American journal of managed care. 13 ( 2007) 4-9.
PMID: 17295599.

[3] Litman HJ, Mckinlay JB, The future magnitude of
urological symptoms in the USA: projections using the
Boston Area Community Health survey, BJU
international. 100 (2007) 820-25. PMID: 17550412.

[4] Breyer BN, Shindel AW, Erickson BA., Blaschko SD,
Steers WD, Rosen RC, The association of depression,
anxiety and nocturia: a systematic review, The Journal
of urology. 190 (2013) 953-7. PMID: 23680309.

[5] Kupelian V, Mcvary KT, Kaplan SA, Hall SA, Link CL,
Aiyer LP et al, Association of lower urinary tract
symptoms and the metabolic syndrome: results from
the Boston Area Community Health Survey, J Urol.
182 (2009). PMID: 19539955.

[6] Gupta A, Gupta S, Pavuk M, Roehrborn CG,
Anthropometric and metabolic factors and risk of
benign prostatic hyperplasia: a prospective cohort
study of Air Force veterans, Urology. 68 (2006) 1198-
205. PMID: 17169643.

[71  White WB, Moon T, Treatment of benign prostatic
hyperplasia in hypertensive men, J Clin Hypertens
(Greenwich). 7 (2005) 212-7.PMID: 15860960.

[8] Hwang EC, Kim SO, Nam DH, Yu HS, Hwang I, Jung
S| et al, Men with Hypertension are More Likely to
Have Severe Lower Urinary Tract Symptoms and
Large Prostate Volume, Low Urin Tract Symptoms. 7
(2015) 32-6. PMID: 26663649.

[9]  Kupeli B, Soygur T, Aydos K, Ozdiler E, Kupeli S, The

role of cigarette smoking in prostatic enlargement,

British journal of urology. 80 (1997) 201-4. DOI:

10.5301/uro0.5000220.

Platz EA, Rimm EB, Kawachi I, Colditz GA, Stampfer

MJ, Willett WC et al, Alcohol consumption, cigarette

smoking, and risk of benign prostatic hyperplasia,

American journal of epidemiology. 149 (1999) 106-15.

PMID: 9921955.

Haidinger G, Temml C, Schatzl G, Brossner C,

Roehlich M, Schmidbauer CP, Risk factors for lower

urinary tract symptoms in elderly men, European

urology. 37 (2000) 413-20. PMID: 10765071.

FuY, Zhou Z, Yang B, Zhang K, He L, Zhang X, The

relationship between the clinical progression of benign

prostatic hyperplasia and metabolic syndrome: a

prospective study, Urologia Internationalis. 97 (2016)

330-5. DOI: 0org/10.1159/000448484.

Yin Z, Yang JR, Rao JM, Song W, Zhou KQ,

Association between benign prostatic hyperplasia,

body mass index, and metabolic syndrome in Chinese

Journal of Nobel Medical College 59
Vol. 9, No. 1, Issue 16, January-June 2020

(10]

(1]

(12]

(13]




Original Article

Ram Sagar Shah et.al.

[14]

[15]

[16]

[17]

(18]

[19]

(20]

men, Asian journal of andrology.
PMID: 25677137.

Vignozzi L, Gacci M, Maggi M, Lower urinary tract
symptoms, benign prostatic hyperplasia and
metabolic syndrome, Nature Reviews Urology. 13
(2016) 108-19. PMID: 26754190.

Nandy P, Saha S, Association between components
of metabolic syndrome and prostatic enlargement: An
Indian perspective, Medical Journal Armed Forces
India. 72 (2016) 350-5. DOI: 10.1016/j.mjafi.
2016.07.005

Guess HA, Benign prostatic hyperplasia: antecedents
and natural history, Epidemiologic reviews. 14 (1992)
131-53. DOI: 10.1001/archinte.1995.004300500
53006.

Zucchetto A, Tavani A, Dal Maso L, Gallus S, Negri E,
Talamini R et al, History of weight and obesity through
life and risk of benign prostatic hyperplasia,
International journal of obesity. 29 ( 2005) 798-803.
PMID: 15917855.

Irani J, Brown CT, Van Der Meulen J, Emberton M, A
review of guidelines on benign prostatic hyperplasia
and lower urinary tract symptoms: are all guidelines
the same, BJU Int. 92( 2003) 937-42. PMID:
14632851.

Shakya YL, Shrestha B, Aacharya R, Gupta S,
Disease patterns among the elderly people coming in
Tribhuwan University Teaching Hospital, Kathmandu,
Nepal, Journal of Institute of Medicine. 2(2017) 39.
DOI: 10.33314/jnhrc.v17i3.1758

Jacobsen SJ, Jacobson DJ, Girman CJ, Roberts RO,

17( 2015) 826.

Nepal Journals Online: www.nepjol.info

Official website: www.jonmc.info

(21]

[22]

(23]

[24]

(25]

Rhodes T, Guess HA et al, Treatment for benign
prostatic hyperplasia among community dwelling
men: the Olmsted County study of urinary symptoms
and health status, The Journal of urology. 162 (1999)
1301-6. PMID: 10492184.

Rohrmann S, Crespo CJ, Weber JR, Smit E,
Giovannucci E, Platz EA, Association of cigarette
smoking, alcohol consumption and physical activity
with lower urinary tract symptoms in older American
men: findings from the third National Health And
Nutrition Examination Survey, BJU international. 96
(2005) 77-82. PMID: 15963125.

Gibbons EP, Colen J, Nelson JB, Benoit RM,
Correlation between risk factors for vascular disease
and the American Urological Association Symptom
Score, BJU international. 99 (2007) 97-100. PMID:
17227495.

ChiuY, Kao S, Lin H, Liu S, Huang C, Benign prostatic
enlargement is not associated with diabetes: a
population based study, Andrology. 3 (2015) 933-6.
DOI: doi.org/10.1111/andr.12069.

Maruenda J, Bhatnagar V, Lowenthal DT,
Hypertension in the elderly with coexisting benign
prostatic hyperplasia, Urology. 53 (1999) 7-13. DOI:
10.1016/s0090-4295 (98) 00533-0.

Chen IH, Tsai YS, Tong YC, Correlations among
cardiovascular risk factors, prostate blood flow, and
prostate volume in patients with clinical benign
prostatic hyperplasia, Urology. 79 (2012) 409-14.
PMID: 22137544.

Journal of Nobel Medical College

Vol. 9, No. 1, Issue 16, January-June 2020




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

