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Purpose: Many patients admitted for acute myocardial infarction (AMI) have chronic renal insufficiency and erectile dysfunction
(ED). This study aimed to evaluate the relationship between ED and the glomerular filtration rate (GFR) in patients with coronary
artery disease.

Materials and Methods: We studied 183 patients undergoing coronary angiography owing to AMI. The GFR was calculated and
the International Index of Erectile Function-5 (IIEF-5) was used to evaluate ED. The relations between erectile function, GFR, and
the number of occluded coronary arteries were evaluated.

Results: Of 183 patients with a mean age of 55.2+11.16 years who underwent coronary angiography owing to AMI, 100 (54.64%)
had ED. The ED rate was 45.36% (44/97) in patients with single-vessel disease, 64.5% (31/48) in patients with two-vessel disease,
and 65.7% (25/38) in patients with three-vessel disease. The ED rate in patients with single-vessel disease was significantly lower
than in the other groups (p<0.001). The mean IIEF scores were 24.2+4.3, 20.4+4.9, and 20.5+4.2 in the three groups, respectively
(p<0.001). Mean GFRs were similar in patients with single-vessel disease, two-vessel disease, and three-vessel disease (128.2+46.8,
130.8+70.9, and 110.8+44.6, respectively, p=0.171). The GFR was significantly lower in the presence of ED only for single-vessel
disease (p=0.001).

Conclusions: This study confirmed that the presence and severity of ED are linked to the number of occluded vessels as docu-
mented by coronary angiography. The presence of ED and reduced GFR are associated with single-vessel coronary artery disease.
This relationship can be used to predict the likelihood of coronary artery disease.
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INTRODUCTION

Erectile dysfunction (ED) is defined as the consistent
inability to obtain and maintain an erection satisfactory
for sexual activity [1]. ED and cardiovascular diseases

share common risk factors such as cigarette smoking,
obesity, metabolic syndrome, and a sedentary way of
life. Also, we know that coronary artery disease (CAD)
is the leading cause of death in the Western world,
causing serious morbidity [2]. Epidemiological surveys
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have highlighted the relationship between cardiovascular
disease risk factors and sexual dysfunction in men [3] ED
occurs after various pathophysiological mechanisms and
has been associated with a high component of endothelial
dysfunction, such as CAD, idiopathic systemic arterial
hypertension, and chronic kidney disease (CKD) [4].
Moreover, endothelial dysfunction is an early marker of
CAD and has also been reported to occur in CKD patients
[6]. Recently, CKD has also gained attention as a risk
factor for ED. After all is said and done, ED and CKD
are recognized as potential independent risk factors or
predictors of CAD. The aim of this study was to evaluate
the association between the glomerular filtration rate
(GFR), the severity of ED, and the severity of CAD in
patients with a diagnosis of myocardial infarction (MI) by
coronary angiography.

MATERIALS AND METHODS

A total of 183 consecutive men who underwent
coronary angiography because of acute MI from November
2009 to May 2011 were included in the study. The study
protocol was designed in adherence to the Declaration of
Helsinki and written informed consent was obtained from
each patient. The local ethics committee approved the
study. During the angiography, CAD was defined as an
occlusion greater than 50% in the main coronary artery
or an occlusion greater than 70% in any of the other
coronary arteries, and the number of occluded arteries was
noted [6].

All patients who stabilized after MI were evaluated
by the erectile function domain of the International
Index of Erectile Function (ITEF), a validated 15-item self-
administered questionnaire that was validated in Turkish
[7]. An IIEF-5 score below 22 was considered as ED [8] The
GFR was calculated by using the Cockeroft-Gault equation

Table 1. Demographic characteristics of the groups

Renal, erectile function, coronary artery disease

(9}

In order to determine both cardiovascular and ED risk
factors, all male patients who underwent angiography
were evaluated with regard to parameters such as age,
cigarette smoking (patients who smoked more than 10
cigarettes a day were considered smokers, and patients
who ceased smoking more than 2 years ago were
considered nonsmokers), waist circumference, levels of
total cholesterol, low-density lipoprotein, high-density
lipoprotein, and triglyceride. Hypertension and diabetes
mellitus were evaluated according to the Seventh Report
of the Joint National Committee [10]

The drugs used by the patients (beta-blockers,
angiotensin-converting enzyme [ACE] inhibitors, calcium
channel blockers, diuretics, nitrates, insulin, oral
antidiabetic agents, statins, and acetyl salicylic acid) were
noted. Patients with other chronic drug use were not
included in the study. The other exclusion criteria were
as follows: previous MI; coronary artery bypass grafting
surgery or percutaneous coronary angioplasty; renal
replacement therapy; known endocrinologic, neurologic, or
psychiatric disease; and history of pelvic-urethral-prostatic
surgery. Furthermore, patients who were undergoing a
treatment because of ED were not included in our study.

Statistical analyses were performed by using the
Statistical Package for the IBM SPSS Statistics ver.
19.0 IBM Co., Armonk, NY, USA). The analyses were
performed by use of the Kolmogorov-Smirnov test, analysis
of variance and t-test, Kruskal-Wallis test, Mann-Whitney
U test, chi-square test, and Fischer test. Categorical data
were studied by Pearson correlation analysis, whereas
discrete data were evaluated by Spearman correlation
analysis. In all statistical analyses, a p-value less than 0.05
was accepted to be statistically significant.

Characteristic Group 1 (n=97) Group 2 (n=48) Group 3 (n=38) p-value
Age (y) 53.14+11.98 55.04+11.38 57.42+10.13 0.143
Waist circumference (cm) 95.06+7.00 94.88+7.27 95.47+9.42 0.574
Total cholesterol 194.2+46.9 194.5+42.8 198.7+45.9 0.870
Low-density lipoprotein 123.4433.7 127.9+43.1 126.0+38.3 0.781
High-density lipoprotein 39.9+8.3 38.2+8.2 40.9+12.8 0.389
Triglyceride 166.2+191.9 152.4+69.9 161.8+£87.2 0.558
Diabetes mellitus 14 (14.4) 5(10.4) 9(23.7) 0.223
Hypertension 27 (27.8) 23 (47.9) 18 (47.4) 0.021
Cigarette smoking 70(72.2) 33(68.8) 30(78.9) 0.566

Values are presented as meanzstandard deviation or number (%).

Group 1, single-vessel occlusion; group 2, two-vessel occlusion; group 3, three-vessel occlusion.
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RESULTS

The 183 patients who underwent coronary angiography
were categorized in three groups: single-vessel occlusion
(group 1), two-vessel occlusion (group 2), and three-vessel
occlusion (group 3). Group 1 had 97 patients, group 2 had
48 patients, and group 3 had 38 patients. The demographic
characteristics of the groups are shown in Table 1.

There were no statistically significant differences
between the groups with respect to age, waist circum-
ference, serum cholesterol and triglyceride concentrations,
smoking status, or the number of patients with diabetes.
Only the rate of hypertension was significantly higher in
the two-vessel and three-vessel occlusion groups than in
the single-vessel occlusion group.

The use of drugs that could affect erectile function is
shown in detail in Table 2. Only the use of ACE inhibitors
and oral antidiabetics was significantly higher in group 3.

Of the 183 patients diagnosed with AMI, 100 (54.64%)
had various degrees of ED. Rates of ED were 45.36% (44/97)
for group 1, 64.5% (31/48) for group 2, and 65.7% (25/38) for
group 3. The ED rate in group 1 was significantly lower
than that in groups 2 and 3 (p<0.001). The mean ITEF-
5 scores were 24.2+4.3 in group 1, 204449 in group 2, and
20.56+4.2 in group 3 (p<0.001). There was no significant

Table 2. Situations of chronic drug use before MI
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difference between groups 2 and 3 with regard to IIEF-5
scores (Fig. 1).

When renal function was examined, mean GFRs were
similar in patients with single-vessel disease, two-vessel
disease, and three-vessel disease (1282+46.8, 130.8+70.9, and
110.8+44.6, respectively, p=0.171). The GFRs of the groups
in the presence and absence of ED are shown in Table 3.
The GFR was significantly lower in the presence of ED
for single-vessel disease only. The GFR was not associated
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Fig. 1. Relationship between International Index of Erectile Function-5
(IIEF-5) scores and number of occluded vessels. Group 1, single-vessel
occlusion; group 2, two-vessel occlusion; group 3, three-vessel occlu-
sion.

Variable Group 1 Group 2 Group 3 p-value
Beta blocker 13(13.4) 8(16.7) 10 (26.3) 0.198
Diuretic 1(1.0) 1(2.1) 10 (26.3) 0.651
ACE inhibitor 16 (16.5) 10 (20.8) 14 (36.8) 0.036
OAD 8(8.2) 2(4.2) 8(21.1) 0.025
Insulin 1(1.0) 2(4.2) 3(7.9) 0.121
Statin 4(4.1) 5(10.4) 5(13.2) 0.145
ASA 16 (16.5) 7(14.6) 7(18.4) 0.867
Calcium channel blocker 5(5.2) 2(4.2) 4(10.5) 0.409

Values are presented as number (%).

MI, myocardial infarction; group 1, single-vessel occlusion; group 2, two-vessel occlusion; group 3, three-vessel occlusion; ACE, angiotensin con-

verting enzyme; OAD, oral antidiabetics; ASA, acetylsalicylic acid.

Table 3. Relationship of GFR with related to ED status and coronary angiography results

Group GFR GFR with ED GFR without ED p-value
1 128.2+46.8 111.5+£37.7 142.2+49.3 0.001
2 130.8+70.9 127.3+38.4 139.7+£54.2 0.136
3 110.8+44.6 108.2+22.7 126.4+42.9 0.211
F-value 1.782
p-value 0.171

Values are presented as meanzstandard deviation.

GFR, glomerular filtration rate; ED, erectile dysfunction; group 1, single-vessel occlusion; group 2, two-vessel occlusion; group 3, three-vessel oc-

clusion.
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with the presence or absence of ED in patients with two-
or three-vessel disease.

DISCUSSION

Diffuse atherosclerotic processes cause major patho-
physiologic changes in cardiovascular and peripheral
arterial diseases. ED has been associated with a high
component of endothelial dysfunction, such as CAD and
CKD. In one study, most of the patients who had CAD
also had ED, and in 70% of these patients, ED was present
before anginal symptoms became evident [11]. In our study,
54.64% of 183 patients diagnosed with AMI had various
degrees of ED. The presence of ED can be an alternative
marker or an independent risk factor for CAD. Another
study showed a significant correlation between ischemic
heart disease and ED; of 417 patients with ED, 27.6% had
mild, 30% had moderate, and 42.4% had severe ED. In that
study, 26.9% of the patients were found to have various
degrees of ischemic heart disease, and the severity of
ED was observed to be significantly elevated in patients
with ischemic heart disease of high degree [12] Our study
showed that erectile function in patients with two- and
three-vessel disease was worse than that in patients with
single-vessel disease by coronary angiography. In this
way, the examination of patients with other risk factors
for the presence or severity of ED may give some clues
to the presence of prior CAD. Moreover, Billups at al. [13]
demonstrated that the small diameter of the cavernosal
arteries and the high content of endothelium per gram of
tissue may make the penile vascular bed a sensitive and
early indicator of systemic vascular disease.

CKD is also associated with inflammation and the
subsequent endothelial dysfunction [14]. Many studies
have shown a relationship between CAD and CKD
[15,16]. Nakamura at al. [17] reported that cardiovascular
events, including cardiac death and nonfatal MI, increase
significantly with declining estimated GFR.

The prevalence of ED in patients with chronic
renal failure is also known. Makarem at al. [18] demon-
strated that the prevalence of ED in men with CKD
under hemodialysis was 86.6%. In addition to the pro-
gression of atherosclerosis in chronic renal failure,
hyperprolactinemia, lowered serum testosterone levels,
drugs, increased parathyroid hormone serum levels, zinc
deficiency, and psychological factors were associated with
the development of ED in these patients. However, the
prevalence of ED is increased not only in patients with
CKD. Kopp et al. [19] concluded that patients undergoing
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radical nephrectomy had significantly higher de novo ED
than did patients undergoing partial nephrectomy.

Some studies have shown that ED and CAD are
prevalent among patients with CKD [20,21]. Only a few
studies in the literature have taken into consideration
the relationship between ED and CKD in patients with
CAD. In one study, patients presenting with chest pain
underwent an exercise stress test (EST), and EST (+)
patients underwent coronary angiography and recording
of their GFR values. The study showed that the presence
and severity of ED are related to the severity of CAD and
that lower creatinine clearance is associated with more
severe CAD [22] However, in that study, some patients
with significant coronary lesions may have been missed
because of negative results on the EST. All patients
included in our study were shown to have critically
stenotic atheromatous plaques after coronary angiography.
The rate of patients with ED was significantly lower
among patients with single-vessel disease than among
patients with two- or three-vessel disease. Also, the GFR
was lower in ED patients only for single-vessel disease.
The GFR was not associated with ED in patients with
two- or three-vessel disease. This may be explained by the
relatively small number of patients.

Vascular disease and ED have a similar pathogenic
correlation with the nitric oxide pathway, leading to
disruption of endothelium-dependent structural vascular
abnormalities [23,24]. An animal modeling study showed
that impairment of erection in chronic renal failure in
the rat is attributable to a disturbance in nitric oxide
synthase gene expression [25] Thus, perhaps in the future,
phosphodiesterase type 5 inhibitors will have potential
clinical value in the treatment of CKD with CAD and ED.

The GFR is currently considered the best overall index
of renal function. Validation studies have shown that the
Cockcroft-Gault formula is equivalent to or superior than
various other measurements of GFR (eg., clearances of
insulin, iothalamate, Cr5l-ethylenediaminetetraacetic acid,
diethylenetriaminepentaacetic acid, Mag3, iohexol) [26].
Therefore, we used the GFR to evaluate renal function
and calculated it by use of this formula.

A low serum testosterone level is known to be
associated with the severity of ED and CKD. The most
important limitation of this study may be the lack of
considered levels of testosterone. Drugs that might affect
erectile function were also shown in our study. The drug
usage of each of the groups was similar, except for ACE
inhibitors and oral antidiabetics. The GFR can be affected
by these two groups of drugs, which may be another
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limitation of our study.

CONCLUSIONS

Erectile function after acute MI was significantly more
deficient in patients with two- and three-vessel disease
than in patients with single-vessel disease. We also showed
that the GFR was significantly lower in the presence of
ED in patients with single-vessel disease. In our opinion,
the presence and severity of ED and a low GFR can be
used together to predict the likelihood of CAD. However,
large-scale and randomized studies are necessary to
determine the relationship between the severity of CAD
and the severity of ED and the GFR.
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