
ABSTRACT

Objective: Various chronic diseases, including hypertension (HT), diabetes mellitus (DM), and coronary artery disease (CAD), together with 
the medications used in the treatment of these conditions, are considered a part of the erectile dysfunction (ED) etiology. The neutrophil-
to-lymphocyte ratio (NLR) and the platelet-to-lymphocyte ratio (PLR) provide information about many diseases. The NLR and PLR increase in 
systemic inflammation, certain gynecological and gastrointestinal cancers, CAD, various oncological diseases, and especially in acute coronary 
syndromes. In this study, the relationship between PLR, NLR, and ED severity were examined in patients with ED.

Methods: All data from patients were screened retrospectively. Body mass index, the International Index of Erectile Function-5 (IIEF-5) scores, 
age, fasting blood glucose, whole blood count, lipid, and hormone profile values were measured. The PLR and NLR values from both the patient 
and control groups were evaluated. The IIEF-5 questionnaire was used to measure the quality of erection in all the groups. A total of 131 patients 
with ED were divided into four groups: severe (34 patients), moderate (32 patients), mild-to-moderate (36 patients), and mild ED (29 patients). In 
addition, a control group was formed with 26 healthy men.

Results: No statistically significant difference was observed between the groups in terms of the mean age, hypertension, smoking status, 
alcohol use, DM, CAD, and cholesterol and triglycerides levels. The mean PLR values were 125.3±41.4, 120.6 ±36.1, 118.2±50.4, 104.9±3.2, and 
107.5±37.4 in the severe, moderate, mild-to-moderate, mild ED, and control groups, respectively. There was no significant difference in the PLR 
ratio among the ED groups and controls (p>0.05). The mean NLR values were 2.40±1.22, 2.34±0.88, 2.26±1.22, 2.1±0.87, and 1.76±0.7 in the 
severe, moderate, mild-to-moderate, mild ED, and control groups, respectively. Compared with the control group, this value was statistically 
significant for patients with all ED groups (p<0.05).

Conclusion: The NLR value was found to be higher in patients with ED. The NLR value may be related to ED, and it can give valuable information 
in patients with ED.
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INTRODUCTION

Erectile dysfunction (ED) is the most frequently treated sexual 

malfunction. It is described as not being able to establish neces-

sary erection for a satisfying sexual intercourse or to sustain it 

(1). The most frequent reasons underlying ED etiology are hyper-

tension (HT), diabetes mellitus (DM), and coronary artery disease 

(CAD); and drugs used for these diseases have negative effects 

(2). The common mechanism underlying these diseases can be 

the endothelial dysfunction resulting in degenerative changes 

(3). ED in males having endothelial dysfunction but lacking ath-

erosclerosis evidence is considered as an early indicator for CAD 

(4). The relationship between ED and increased risk of cardiovas-

cular events can be explained by underlying endothelial dysfunc-

tion. Endothelial dysfunction is usually defined as impaired nitric 

oxide bioavailability, decreased vasodilatation, and worsened 

inflammation prior to atherosclerotic lesions (5). Recent studies 

have shown that atherosclerosis is an active inflammatory period 

rather than a passive vascular damage caused by lipid infiltration 

(6, 7).

Neutrophil/lymphocyte ratio (NLR), which is suggested as a bio-

marker for subclinical inflammation, has been shown to be in 

relation with prognosis both in CAD and cardiac failure (8, 9). 

Again, thrombocyte/lymphocyte ratio (TLR) has been detected 

as an important marker for inflammation. Recent studies have 
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shown the strong relation of TLR with important cardiovascular 
unfavorable consequences and atherosclerosis (10, 11). NLR and 
TLR increase in systemic inflammation, specific gynecologic and 
gastrointestinal cancers and cardiovascular diseases (12, 13). 
Low-grade subclinical inflammation can affect endothelial func-
tion, and can induce prothrombotic events. In many studies, the 
start and strength of ED have been shown to be in close asso-
ciation with increased levels of inflammation biomarkers (14, 15). 
This study investigated the relation between ED and NLR and 
TLR levels.

METHODS

After obtaining approval from the local ethics committee, data 
of 131 patients who were referred with ED were screened; and 
the cases were grouped into four: strong ED (34 cases), moder-
ate ED (32 cases), mild-moderate ED (36 cases), and mild ED 
(29 cases). Also, the control group was consisted of 26 healthy 
males.

All patients had ED complaints in their sexual intercourses 
within the last six days. The data of the ED cases were obtained 
from our urology clinic, while the control group was formed by 
the data of healthy individuals. All patients’ erection functions 
were determined according to International Index of Erectile 
Function (IIEF-5) (16). The participants were grouped as 5–7, 
8–11, 12–16, 17–21, and 22–25 for strong ED, moderate ED, 
mild-moderate, mild, and the control group, respectively. All 
participants were sexually active, and they had completed the 
IIEF-5 questions based on their sexual activity in the last six 
months.

The patients who had a neurological disease, psychogenic ED, 
urogenital, gynecological and gastrointestinal cancer history, pel-
vic trauma history, anemia, psychiatric disorder, thyroid disease, 
acute or chronic urinary system disease, or recent kidney disease 
as well as participants who used drugs within three months from 
the initiation of the project that may affect the sex hormone lev-
els and the vitamin metabolism, or who are under treatment for 
ED were excluded from the study.

Medical History and Physical Examination

All participants’ medical information, including past medical his-
tory, hypertension, smoking, alcohol consumption, sexual dys-
function duration, and age, was gathered. Physical examination 
included rectal touch, height-weight measurement, and body 
mass index (BMI). BMI was calculated by the division of weight (in 
kg) to height (in m) square (kg/m2). Cases suspected of prostate 
cancer or hypogonadism were excluded from the study.

Laboratory Analysis

Fasting blood sugar (FBS), total testosterone (TT), triglycerides 
(TG), low-density lipoprotein cholesterol (LDL), and high-density 
lipoprotein cholesterol (HDL) levels were measured. Serum tes-
tosterone level was measured by enzyme-linked immunosorbent 
assay method (Siemens Centaur XP Kit, Germany).

Neutrophil/lymphocyte ratio was calculated by dividing neutro-
phil number to lymphocyte number; and TLR was calculated by 
dividing thrombocyte number to lymphocyte number.

Statistical Analysis

The data were evaluated using the Statistical Package for Social 
Sciences version 20.0 (IBM Corp., Armonk, NY, USA) statistical 
package program. Variables mean ± standard deviation and per-
centage and frequency values ​​were used. In addition, the homo-
geneity of the variances, which is the prerequisite of the para-
metric tests, was checked by the “Levene’s test.” The assumption 
of normality was evaluated with the Shapiro–Wilk test. For the 
comparison of three and more groups, one-way analysis of vari-
ance test was used. When Tukey HSD test, multiple comparison 
test, could not be used, Kruskal-Wallis and Bonferroni–Dunn 
tests were applied.

The relationship between the two variables was evaluated 
by Pearson correlation coefficient; and when it did not meet 
the parametric test prerequisites, Spearman correlation coef-
ficient was used. The relationships between categorical vari-
ables were analyzed by Fisher’s exact test and chi-square test. 
In cases where the expected frequencies were less than 20%, 
“Monte Carlo Simulation Method” was used for the inclusion 
of these frequencies in the analysis. p<0.05 was considered sta-
tistically significant.

RESULTS

The average age of the participants were 57.8±8.6 years, 52.9±8.8 
years, 56.2±6.9 years, 51.3±8.4 years, and 53.3±8.3 years in the 
strong ED, moderate ED, mild-moderate ED, mild ED, and the 
control group, respectively. Statistically significant difference was 
not detected between the groups in terms of the average age, hy-
pertension, smoking, alcohol consumption, DM, CAD, LDL, HDL, 
total cholesterol, and TG levels. The data are shown in Table 1. 
Serum testosterone levels were detected as 438.3±148.1 ng/dL, 
458.5±155.4 ng/dL, 366.19±92.9 ng/dL, 422.8±128.1 ng/dL, and 
485.5±172.5 ng/dL in the strong ED, moderate ED, mild-moder-
ate ED, mild ED, and the control group, respectively. Between the 
groups, statistically significant difference was detected (p<0.05). 
The average TLRs were 125.3±41.4, 120.6±36.1, 118.2±50.4, 
104.9±34.2, and 107.5±37.4 in the strong ED, moderate ED, mild-
moderate ED, mild ED, and the control group, respectively. There 
was no significant difference between ED and the controls in 
terms of TLR (p>0.05). The average NLR values were 2.40±1.22, 
2.34±0.88, 2.26±1.22, 2.1±0.87, and 1.76±0.7 in the strong ED, 
moderate ED, mild-moderate ED, mild ED, and the control 
group, respectively. When compared to the control group, these 
levels were found significant in the strong ED, moderate ED, mild-
moderate ED groups; but significant difference was not detected 
between the mild RD group and the controls (p>0.05).

DISCUSSION

Erectile dysfunction is mostly a disease of vascular origin. It has 
many common risk factors with cardiovascular diseases, such as 
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CAD, age, HT, DM, obesity, smoking, and metabolic syndrome 
(5, 17). ED itself is not only a strong predictive value for CAD 
but also a predictor of deaths related to serious cardiovascular 
events in males with CVD in the future (18). Studies have shown 
that inflammation is important in the initiation and progression 
of atherosclerosis, and it plays a role in the transformation of a 
stable atherosclerotic lesion into an unstable plaque (19). Re-
cent studies have shown that the onset and severity of ED are 
closely related to highly inflammatory markers, and that these 
markers (e.g., CRP, interleukin (IL) -6, IL-10, IL-1β, and TNF-a) 
show increased production in patients (14, 15, 20). It has been 
shown that NLR, which is found to be associated with subclini-
cal inflammation, and TLR, which is an important indicator of 
inflammation, have strong relations with cardiovascular nega-
tive results and atherosclerosis (8-11). In addition, in the recent 
studies, both NLR and TLR were associated with ED (21).

Lately, the well-known relationship between atherosclerosis 
and ED as well as the significant association of cardiac diseases 
with TLR and NLR has led to the investigation of TLR and NLR 
in patients with ED. In a recent study by Sambel et al. (21), both 
NLR and TLR values were significantly higher in patients with 

ED compared to those in the control group. In that study, how-
ever, NLR and TLR values were not correlated with ED severity. 
Again in a study by Akbaş et al. (22), TLR value was higher in 
patients with ED compared to that in the control group. Also, 
in that study, the correlation of TLR value with ED severity was 
determined. However, in our study, the NLR ratio was found 
to be higher in patients with ED compared to that in the con-
trol group, but there was no significant difference in the TLR 
values within the two groups. This significant difference in the 
NLR values can only be explained by its close association with 
atherosclerosis. Kalay et al. (23) reported that NLR was higher 
in patients with atherosclerosis, and Demirkol et al. (24) found 
that NLR was significantly higher in patients with cardiac syn-
drome X and CAD. In many studies, TLR has been reported 
to be in close association with inflammation (25), and a tight 
association of TLR with major adverse cardiovascular outcomes 
and atherosclerosis have been shown (11, 26). Also, in cases 
of inflammation, increased platelet count can be seen in pa-
tients with active atherosclerosis, and it has been found to be 
correlated with the severity of atherosclerosis (25). Although 
there was no significant difference between the TLR values in 

	 Severe ED	 Moderate ED	Mild-moderate ED	 Mild ED	 Control	

Groups	 n=34	 n=32	 n=36	 n=29	 n=26	 p

Clinical data

Age (year)	 57.8±8.6	 52.9±8.8	 56.2±6.9	 51.3±8.4	 53.3±8.3	 0.329

BMI (kg/m2)	 26.0±3.1	 25.5±2.7	 26.3±2.3	 24.9±2.1	 27.3±2.2	 0.254

DM (%)	 21.6	 24.3	 13.5	 18.9	 21.6	 0.568

HT (%)	 22.2	 14.8	 25.9	 18.5	 18.5	 0.882

Alcohol consumption (%)	 26	 22	 16.7	 17	 18.3	 0.38

Smoking (%)	 20.7	 27.6	 27.6	 13.8	 10.3	 0.38

IIEF-5	 6.17±0.6	 9.1±0.7	 12.7±1.4	 18.3±1.5	 24.2±1.12	 0.001

CAD (%)	 33.3	 20.8	 16.7	 16.7	 12.5	 0.603

Biochemical data

FBS (mg/dL)	 111.2±50.9	 103.7±29.1	 106.9±25.1	 99.2±29.5	 91.7±30.0	 0.07

TT (ng dL-1)	 438.3±148.1	 458.5±155.4	 366.2±92.9	 422.8±128.1	 485.5±172.5	 0.015

Total cholesterol (mg/dL)	 192.8±53.1	 190.1±32.9	 193.9±33.1	 205.7±28	 218.3±28.1	 0.415

TG	 184.24±63.72	 171.8±62.1	 181.1±68.5	 181.8±76.8	 155.9±58.6	 0.387

HDL	 40.9±6.7	 41.3±11.0	 41.6±7.9	 40.2±10.2	 41.8±8.2	 0.717

LDL	 115.6±35.1	 123.1±30.1	 117.3±27.2	 131.4±30.2	 126±35.5	 0.419

NLR	 2.4±1.22	 2.34±0.88	 2.26±1.22	 2.08±0.87	 1.76±0.7	 0.044

PLR	 125.3±41.4	 120.6±36.1	 118.2±50.4	 104.9±34.2	 107.5±37.4	 0.130

BMI: body mass index; DM: diabetes mellitus; HT: hypertension; CAD: coronary artery disease; IIEF-5: International Index of Erectile Function-5; FBS: fasting blood 

sugar; NLR: neutrophil lymphocyte ratio; PLR: platelet lymphocyte ratio; TG: triglyceride; TT: total testosterone; LDL: low-density lipoprotein cholesterol; HDL: high-

density lipoprotein cholesterol

Table 1. Clinical data and fasting endocrine values of the participants
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our study, the mean TLR values ​​were higher in the severe, mod-
erate, and mild-moderate ED group compared to those in the 
control group.

Our findings suggest that NLR and TLR may support the diag-
nosis of atherosclerosis in ED etiology. We believe that in the 
evaluation of ED, NLR is more valuable than TLR. The limita-
tion of our study was the absence of penile Doppler ultraso-
nography in the small participant groups and patients with 
ED.

CONCLUSION

There is a need for comprehensive and multicenter studies in the 
use of NLR and TLR for the evaluation of ED from vascular origin 
in patients with ED.
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