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The Relationship between the Metabolic Syndrome and
the Risk of Benign Prostatic Hyperplasia: a Hospital-
Based Study from a Health Screening Population

Nam Sung Kwon, Moon Ki Jo, Kwanjin Park

From the Department of Urology, Korea Cancer Center Hospital, Seoul, Korea

Purpose: This case-control study was designed to investigate the possible
association of the metabolic syndrome (MS) with benign prostatic hyper-

plasia (BPH) in healthy males.

Materials and Methods: We reviewed the data of 702 men who had a
general health check-up without significant evidence of disease. The data-
base for health check-ups included demographic, anthropometric, ser-
um-related and prostate-related data. The presence of the MS was deter-
mined according to the NCEP-ATPIII criteria. We compared prostate-
related data between the MS and the non-MS group. Testing for linear
trends and logistic regression were performed to determine whether the
presence of the MS was associated with an increased risk for BPH.

Results: The MS was identified in 166 men (23.6%). There was an increased
prevalence of both the MS and BPH along with increasing age. There was
a tendency for the total prostate volume and the PSA to increase along
with the an increasing number of factors related to the metabolic syn-
drome. In a comparison between the MS and non-MS group, there were
no differences in the prostate-related variables. However, subgroup analy-
sis in men less than 50 showed significant differences in the PSA, total
volume and calculated annual growth rate. In addition, only in this group
was the presence of the MS a significant risk factor for BPH (odd ratio;

OR=2.21, 95% confidence interval, CI 1.28-4.75).

Conclusions: The results of this study showed a weak but significant
relationship between the MS and BPH, especially in men less than 50.
Further longitudinal studies with a larger patient population are required
to confirm our findings. (Korean J Urol 2007;48:1016-1021)
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Fig. 1. Metabolic syndrome (MS) and benign prostatic hyperplasia
(BPH) distribution by age. Trend for linearity revealed statistical
significance (p <0.05, one way ANOVA).
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WA ST AT 2k ARA 3
sto] Bk wfl IPSS, A4 A7A &4, PSA, A7
SollA o8k Aol & HolA] gkgkrl (Table 1). HEdF
Tl A A B A FeF AR B A3
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o] #Qlxlo] digd 9] A5 HAslr] 93l 504
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Table 1. Comparison of prostate related parameters between those
who had the metabolic syndrome and those who did not

Mean (SD)
Indices p-value*
MS (n=166) Control (n=536)

Age 52.4 (8.6) 52.1(8.1) 0.66
PSA (ng/ml) 1.18 (0.93) 1.05 (0.72) 0.105
IPSS 7.1(6.2) 6.47 (5.5) 0.39
Prostate volume (ml) 27.1(11.9) 26.1 (7.8) 0.21
Annual growth rate o 01 1 60 076(1.8) 075

(ml/year)

SD: standard deviation, MS: metabolic syndrome, PSA: prostate-
specific antigen, IPSS: International Prostate Symptom Score, *:
Student’s t-test

oA tASE T2 EAE= unconditional logistic regression
743} adjusted odds ratio 2.21 (95% CI, £3HE AHAu|t)Z
o] ¥ 2v) o4 F7FAIZ T (Table 4).

Table 3. Comparison of clinical and metabolic parameters in men
less than 50

Mean (SD)
Indices p-value*
MS (n=57)  Control (n=201)
Age 44.8 (3.4) 453 (3.2) 0.23
PSA (ng/ml) 1.26 (0.7) 0.93 (0.4) 0.01
PSS 7.7 (7.0) 6.1 (5.4) 0.07
Prostate volume (ml)  25.2(5.1) 23.5(5.8) 0.02
Annual growth rate o5 07 117004 003

(ml/year)

SD: standard deviation, MS: metabolic syndrome, PSA: prostate-
specific antigen, IPSS: International Prostate Symptom Score, *:
Student’s t-test
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Fig. 2. Association of metabolic score with prostate-specific anti-
gen (PSA) and prostate volume in men less than 50. The trend for
linearity revealed statistical significance (p <0.05, one way ANOVA).

Table 2. Correlation between the metabolic components and BPH-related indices

Age BMI WHR HDL TG Fasting glucose
Prostate volume r 0.261 0.123 0.071 023 0.19 0.07
p-value 0.002 0.08 0.03 0.14 0.22 0.45
pSA r* 0.173 -0.49 0.025 021 -0.37 -0.28
p-value 0.001 0.194 0.13 0.54 0.32 0.45
r 0.08 0.06 -0.96 0.261 047 -0.62
Annual growth rate (mljyear) o 0.04 0.11 0.07 0.46 021 0.10
Svimmtom score r* 0.12 0.05 031 -0.03 0.15 0.06
ymp p-value 0.04 0.34 0.08 0.96 0.09 0.48

BPH: benign prostatic hyperplasia, BMI: body mass index, WHR: waist hip ratio, HDL: high density lipoprotein cholesterol, TG:
triglyceride, PSA: prostate-specific antigen, *: Pearson correlation coefficient
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Table 4. Age adjusted association between the metabolic syndrome
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and the risk of benign prostatic hyperplasia
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BPH non-BPH aOR (95% CI)*
Everyone
MS (+) 49 133 1.26 (0.78-2.75)
MS () 117 403 1.00
Age<50
MS (+) 20 37 2.21(1.28-3.85)
MS (-) 34 167 1.00
Age>50
MS (+) 29 96 0.97 (0.54-1.65)
MS (+) 73 236 1.00

MS: metabolic syndrome, BPH: benign prostatic hyperplasia, aOR:
age adjusted odds ratio, CL: confidence interval, *: logistic re-

gression
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Table 5. Summary of published studies for the metabolic syndrome and benign prostatic hyperplasia

Investigators Study design Population (No.) Result
. MS+BPH: 38 .. . .
Ozden et al’ retrospective Positive correlation between MS and prostatic growth rate
Control: 40
Hammarsten et al'® retrospective BPH: 250 Positive c?,orrelatior.l between fast growing BPH with diabetes,
hypertension, obesity, low HDL
Hammarsten o al'!  retrospective LUTS+MS: 128 Positive correlation between BPH with diabetes, hypertension, obesity,
P LUTS+MS (-): 30 low HDL, high insulin
MS:
Kim et al’ retrospective S: 90 Positive correlation between MS with prostate volume and IPSS
Control: 33
13 . BPH: 623 .
Gupta et al prospective Control: 583 No correlation between MS and BPH
. BPH: 1369 . . .
Zucchetto et al'* retrospective Inverse relation between overweight with BPH
Control: 1451
Burke et al’® prospective BPH: 475 No correlaion between BMI and WHR with IPSS, Qmax and prostate
volume
Meigs et al'® rospective follow-up: 1019 No correlation between BPH development with BMI, WHR,
§ prosp BPH develop: 19.4%  hypertension, diabetes
. 17 . BPH: 165 . . .
Seitter et al prospective Control: 764 No correlation between BPH with obesity
. BPH: 320 . . .
Gann et al' retrospective No correlation between BPH with obesity and androgen level
Control: 320
6 . MS: 128 .. . .
Sohn et al retrospective Positive relation between MS with prostate volume
Control: 427
7 . BPH+MS: 68 No differences in IPSS and prostate volume between BPH patients
Park et al retrospective

BPH+MS (-): 112

with MS and without MS

MS: metabolic syndrome, BPH: benign prostatic hyperplasia, HDL: high density lipoprotein cholesterol, LUTS:

symptom, BMI: body mass index, WHR: waist hip ratio, IPSS: International Prostate Symptom Score, Qmax: maximum flow rate
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