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INTRODUCTION 
The overwhelming evidence of a connection 
between lower urinary tract symptoms (LUTS) 
and erectile dysfunction (ED) comes from 
numerous major epidemiological research. 
Clinical evidence suggests that several 
common pathophysiological mechanisms lead 

to the development of ED, LUTS, and metabolic 
syndrome. 
OBJECTIVE 
To determine the association between ED and 
metabolic syndrome in patients presenting with 
LUTS due to BPE 
MATERIAL AND METHODS 

ABSTRACT 
The overwhelming evidence of a connection between lower urinary tract symptoms (LUTS) and 
erectile dysfunction (ED) comes from numerous major epidemiological research. Clinical data 
indicates that the development of ED, LUTS, and metabolic syndrome is caused by a number of 
shared pathophysiological pathways. The association between ED and metabolic syndrome in 
patients presenting with LUTS due to BPE was conducted at the Department of Urology, Saveetha 
Medical College. The study comprised 100 patients, whose ages ranged from 45 to 84 years old, 
with a mean age of 63.8 years. The physical attributes and laboratory results of the patients were 
tabulated. Based on the IPSS classification of patients' LUTS, 15%, 46% and 39% were found in 
the mild, moderate and severe LUTS patient groups. It was found that the severity of LUTS 
increased as people aged, but statistically insignificant(p>0.05). Regarding the severity of LUTS, 
there was no discernible difference in LUTS between the groups with mild/no ED and 
moderate/severe ED (p=0.314). 25% had diabetes mellitus, 48% had central obesity, 40% had 
increased triglycerides, 65% had lower HDL cholesterol, and 24% had systemic hypertension. Out 
of 100 patients, 36 patients satisfied three out of the five criteria and were diagnosed with metabolic 
syndrome. 11% had no ED, whereas 58% had mild ED, 23% had moderate ED, and 8% had severe 
ED. An increase in ED severity was noted with increasing age(p=0.01). There was a significant 
difference in the presence of metabolic syndrome between the groups with mild/no ED and 
moderate/severe ED (p=0.029). It was discovered that there was no correlation between the severity 
of LUTS and the existence of metabolic syndrome (p=0.152). Regarding the occurrence of metabolic 
syndrome, there is a substantial difference between the groups with mild or no ED and those with 
moderate or severe ED. A BPE patient was more likely to have ED than a patient without metabolic 
syndrome if they also had an additional diagnosis of this condition. In a patient with BPE, the 
existence of ED may be a predictor of metabolic syndrome. 
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This study was conducted at the Department of 
Urology, Saveetha Medical College, between 
November 2022 and October 2023. Inclusion 
criteria included patients with a clinical 
diagnosis of BPE (Benign Prostatic 
Enlargement). A clinical diagnosis of BPE was 
made with the following criteria - males aged 45 
years and above with voiding or storage LUTS 
or acute urinary retention, low Qmax on 
uroflowmetry. Exclusion criteria included males 
with LUTS already on medical treatment or 
previous surgical treatment like TURP, visual 
internal urethrotomy, etc., males with LUTS due 
to causes other than BPE such as urinary tract 
calculus, urinary tract cancer, urethral stricture, 
prostatic abscess, urtehritis, etc. 100 
consecutive patients with BPE related LUTS 
qualified for the study. The following data such 
as age, blood pressure, plasma fasting glucose 
level, serum HDL cholesterol level, serum 
triglyceride level, waist circumference, prostate 
volume (measured by ultrasonogram 
abdomen), uroflowmetry and post void residual 
urine volume were obtainerd. The National 
Cholesterol Education program -Adult 
Treatment Panel III (NCEP ATP III) defined 
three or more of the following clinical criteria for 
a diagnosis of metabolic syndrome: waist 
circumference (men >102 cm, women > 88 cm), 
fasting blood triglyceride level ≥150 mg/dL, 
HDL-cholesterol (men <40 mg/dL, women <50 
mg/dL), fasting blood glucose ≥110 mg/dL, and 
blood pressure ≥130/85 mmHg. The 
International Prostate Symptom Score (IPSS) 
was used to stratify the patients' LUTS, and the 
International Index for Erectile Dysfunction 
Index-5 (IIEF-5) was used to stratify their 
erectile dysfunction. According to IPSS, we had 
three groups such as mild LUTS (<8 points), 
moderate LUTS (8-18) points and severe LUTS 
(>19 points). Patients with IIEF-5 scores 
ranging from 6 to 25 were classified as having 
mild or no ED, and patients with IIEF scores 
ranging from 26 to 30 were classified as 
moderate/severe ED group. The following tests 
were run using SPSS (Statistical Package for 
the Social Sciences) v11.0 for statistical 
evaluation: Pearson correlation analysis, 
ANOVA, Chi-square, and Student's t test. The 
accepted threshold for a statistically significant 
difference was p<0.05. 
RESULTS 
The study included 100 patients, with a mean 
age of 63.8 years and ages ranging from 45 to 
84. The physical attributes and laboratory 
results of the patients were tabulated (Table 1). 
Based on the IPSS classification of patients' 
LUTS, 15%, 46% and 39% were found in the 
mild, moderate and severe LUTS patient 
groups (Table 2). It was found that the severity 

of LUTS increased as people aged, but 
statistically insignificant(p>0.05). Regarding the 
severity of LUTS, there was no discernible 
difference in LUTS between the groups with 
mild/no ED and moderate/severe ED 
(p=0.314). 25% had diabetes mellitus, 48% had 
central obesity, 40% had increased 
triglycerides, 65% had lower HDL cholesterol, 
and 24% had hypertension. Out of 100 patients, 
36 patients satisfied three out of the five criteria 
and were diagnosed with metabolic syndrome. 
11% had no erectile dysfunction, 58% had mild 
erectile dysfunction, 23% had moderate erectile 
dysfunction, and 8% had severe erectile 
dysfunction (Table 3). An increase in ED 
severity was noted with increasing age 
(p=0.01). There was a significant difference in 
the presence of metabolic syndrome between 
the groups with mild/no ED and 
moderate/severe ED (p=0.029). The degree of 
LUTS was not observed to be correlated with 
the existence of metabolic syndrome (p=0.152) 
(Table 4) 
TABLE 1: PHYSICAL ATTRIBUTES AND 
LABARATORY RESULTS 

DEMOGRAPHIC DATA MEAN 

Age (year) 63.8 

Plasma fasting glucose (mg/dl) 102.19 

High Density lipoprotein- cholesterol 
(mg/dl) 

40.07 

Volume of the prostate (ml) 38.71 
 

Serum triglyceride level (mg/dl) 
 

154.38 

Maximal urine flow rate (ml/sec) 14.37 
 

Residual urine voluime after voiding (ml) 
 

98.69 

International Index for Erectile Dysfunction 
Index-5 scores 

18.58 
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International Prostate Symptom Score 10.76 5.31 

TABLE 2: CORRELATION BETWEEN 
LOWER URINARY TRACT SYMPTOMS AND 
ERECTILE DYSFUNCTION 

SEVERITY OF LUTS  MILD/NO ERECTILE 
DYSFUNCTION 
n=69 

MODERATE/SEVERE 
ERECTILE DYSFUNCTION 
n=31 

p value 

Mild (n=15) 27% 9% 0.314 

Moderate (n=46) 31% 17% 

Severe (n=39) 11% 5% 

TABLE 3: CORRELATION BETWEEN 
ERECTILE DYSFUNCTION AND 
METABOLIC SYNDROME 

SEVERITY OF ERECTILE 
DYSFUNCTION 

METABOLIC SYNDROME 
PRESENT n=36 

METABOLIC SYNDROME 
ABSENT n=64 

p Value 

Mild/No ED (IIEF 6-11) 
n=69 

21% 58% 0.029 

Moderate/Severe ED (IIEF 17-30) n=31 15% 6%  

TABLE 4: CORRELATION BETWEEN 
LOWER URINARY TRACT SYMPTOMS AND 
METABO SYNDROME 

SEVERITY OF LUTS METABOLIC SYNDROME 
PRESENT n=36 

METABOLIC SYNDROME 
ABSENT n=64 

p Value 

Mild n=15 6% 9% 0.152 

Moderate n=46 16% 30% 

Severe n=39 14% 15% 

DISCUSSION 
Male aging patients frequently experience 
erectile dysfunction (ED) and lower urinary tract 
symptoms (LUTS) (1). Although research has 
shown an association between LUTS and ED 
that is unrelated to advanced age, advanced 
age is a significant component in the 

concomitancy between LUTS and ED (2). 
These complaints have a complex aetiology; 
changes in neuroregulatory variables including 
nitric oxide and RhoA kinase, as well as 
innervation of the lower urinary tract. Comorbid 
diseases including metabolic syndrome, 
diabetes, and hypogonadism that impact these 
neuroregulatory systems can also be held 
accountable for the onset of these issues in 
addition to aging. The significance of this 
specific neural circuit is demonstrated by the 
beneficial effects of widely used medications on 
the previously stated neural pathways (2,3). 
Metabolic syndrome can cause abnormalities in 
neuroregulatory circuits related to the lower 
urinary system, which can result in problems 
with ejaculatory, erectile, and urine storage (2). 
In our investigation, 36% of the patients had 
metabolic syndrome. The rates of metabolic 
syndrome were reported to be 14 and 15%, 
respectively, in our patients with severe LUTS 
and ED. Our study's findings regarding the 
frequencies of metabolic syndrome in patients 
with severe LUTS and ED were consistent with 
previous research, which lends credence to the 
theory that the aforementioned symptoms 
could arise through comparable mechanisms. 
A complex illness associated with insulin 
resistance, metabolic syndrome has an unclear 
underlying cause. Prostate volume growth each 
year, LUTS, and components of metabolic 
syndrome have all been shown to significantly 
correlate (4). It was shown in an animal 
experiment that long-term exposure to 
hyperglycemia causes neuronal cells to 
undergo apoptosis. Ultimately, this has a 
significant effect on the parasympathetic 
nervous system, which causes autonomic 
hyperactivity that may contribute to the 
development of LUTS (5). Endothelial 
dysfunction, associated with metabolic 
syndrome and resulting from many etiological 
causes, can also give rise to ED. In a study 
looking at ED and endothelial dysfunction as 
indicators of impaired endothelial function, 
proinflammatory cytokines were detected more 
often in men who were obese than in men who 
were not obese. Moreover, male patients with 
ED had greater CRP levels than non-ED 
patients (6). Bal et al.'s research on 393 
patients between the ages of 40 and 70 
revealed a prevalence of 39.9% for metabolic 
syndrome and 79.8% for ED. They found a 
substantial association between blood 
pressure, ED, fasting blood glucose, and waist 
circumference in their investigation (7). 
However, none of the etiological indicators for 
ED—higher trigyceride levels, lower HDL 
values, and ED rates—showed a significant 
association in our investigation. In addition, 
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there was no discernible relationship between 
IIEF scores and waist circumference. The 
incidence of ED was shown to be 6.2 times 
higher in cases of severe LUTS and 4.4 times 
higher in cases of mild LUTS in a Turkish 
patient group with LUTS (8). 83% of LUTS 
patients were still able to engage in sexual 
activity, 48.7% had some erectile impairment, 
and 10% had no erectile dysfunction as all, 
according to the MSAM-7 research (9). No 
significant association between LUTS, diabetes 
mellitus, hypertension, and abdominal obesity 
could be found by Demir et al. (10). In their 
study, the frequency of lower urinary tract 
symptoms was substantially higher in those 
with hypertriglyceridemia (28.8% vs. 53.8%). 
Temml et al. examined the role of metabolic 
syndrome in 2371 males and discovered that 
33.8% of the patients had it (11). Nevertheless, 
no meaningful association was discovered 
between metabolic syndrome and an IPSS 
score higher than 7. In our investigation, there 
was no significant difference in the incidence of 
LUTS between those with and without 
metabolic syndrome. Severe LUTS cases 
made up 39% of the study group. In individuals 
with overactive bladder, Dagdeviren et al. 
discovered a correlation between serum nerve 
growth factor levels and metabolic syndrome 
(12).  De Nunzio et al. observed that patients 
with benign prostatic enlargement who had 
metabolic syndrome were more likely to 
experience storage symptoms (13). Dogan Y et 
al. measured the correlation of LUTS/BPH, 
metabolic syndrome incidence and severe ED. 
They observed a negative link between age and 
IIEF scores, erectile dysfunction IIEF scores 
declined with aging, and metabolic syndrome 
criteria—aside from triglyceride level—did not 
correspond with IPSS (14). In their investigation 
of the connection between metabolic syndrome 
and overactive bladder (OAB), Lai et al. found 
that there was a positive correlation between 
the incidence of urge urine incontinence and 
waist circumference. The incidence of nocturia 
and overactive bladder was positively linked 
with waist circumference (15). Mitsui et al. used 
metabolomics to determine that male LUTS 
was related with increased glutamate and 
decreased levels of arginine, asparagines, and 
inosine monophosphate (16). Papaefstathiou et 
al. examined the effects of diabetes mellitus on 
LUTS in both males and females. They found 
that while moderate-to-severe LUTS was more 
common in women with diabetes mellitus, there 
was no statistically significant association 
between LUTS and males with diabetes 
mellitus (17). Park et al. examined the 
relationship between the metabolic syndrome 
and LUTS and BPE in Asian males. They found 

that the metabolic syndrome characteristics 
were highly correlated with LUTS and that 
lowering LDL-C and fat mass levels might stop 
the development of BPE in healthy Korean guys 
in five years (18). Plata et al. published that 
metabolic syndrome correlated with LUTS but 
not with erectile dysfunction, but a possitive 
correlation between diabetes mellitus with 
LUTS and erectile dysfunction (19). The effect 
of insulin resistance on LUTS was studied by 
Russo et al., who noted that insulin resistance 
accounted for a higher incidence of LUTS and 
that severe LUTS was independently predicted 
by insulin resistance (20). Zhao et al. in his 
study found out a positive correlation between 
metabolic syndrome and severity of LUTS. 
Additionally, he demonstrated how each 
component of the metabolic syndrome stood 
alone as a risk factor for severe LUTS (21). 
Zorba et al. published that in patients with 
metabolic syndrome, prostate volume, serum 
PSA (Prostate Specific Antigen) and residual 
urine voluime after voiding were significantly 
higher (22). Additionally, Li et al. found a strong 
correlation between metabolic syndrome and 
increased prostate volume and annual growth 
rate (23). He discovered no connection 
between IPSS/IPSS subgroups and metabolic 
syndrome. As opposed to our finding, he found 
a positive correlation between metabolic 
syndrome and uroflowmetry parameters such 
as reduced Vmax and increased post void 
residue. 
CONCLUSION 
Regarding the occurrence of metabolic 
syndrome, there is a substantial difference 
between the groups with mild or no ED and 
those with moderate or severe ED. A BPE 
patient was more likely to have ED than a 
patient without metabolic syndrome if they also 
had a additional diagnosis of this condition. In a 
patient with BPE, the existence of ED may be a 
predictor of metabolic syndrome. 
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