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Abstract About 40% of diabetic patients with asymp-

tomatic coronary artery disease (CAD) are missed on the

basis of the current screening guidelines. Erectile Dys-

function (ED) is a powerful marker of asymptomatic CAD.

Aim of the study is to evaluate whether ED can improve

the effectiveness of the current guidelines for the screening

of CAD in diabetes. From among 299 consecutive men

with newly diagnosed type 2 diabetes without any apparent

vascular complication, 293 (mean age 56.6 ± 5.9 years)

were enrolled. Among them, 219 did not have myocardial

ischemia (NO CAD group) and 74 men had a coronary

stenosis angiographically proven (CAD group). Five risk

factors (RFs) of the current screening guidelines (hyper-

tension, dyslipidemia, family history for CAD, smoking e

micro/macroalbuminuria) and ED were assessed. ED was

significantly more prevalent in the CAD than in the NO

CAD group (37.8 versus 15.1%; P \ 0.001) and was a

predictor of asymptomatic CAD (OR: 4.4; 95%CI: 2.1–9.0;

P \ 0.001). If ED is added to the list of RFs, it can increase

the sensitivity of the current guidelines from 62 to 89%,

without a significant variation in specificity (from 60 to

57%). The negative predictive value can increase from 82

to 94%. ED can reduce from 37.84 to 10.81% the per-

centage of patients with silent CAD missed at the screen-

ing. This study first shows that ED can improve the

effectiveness in discriminating diabetic men to screen for

asymptomatic CAD, when it is added to the list of RFs of

the current screening guidelines.
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Introduction

The prognosis of diabetes mellitus is severely driven by

cardiovascular complications, in particular by coronary

artery disease (CAD) [1, 2]. CAD occurs more frequently

and is more severe in diabetic than in nondiabetic subjects

[1, 2]. Death results from cardiovascular disease in about

75% of diabetic patients [1, 2]. In patients with diabetes

early stage of CAD is often undetected and CAD is fre-

quently diagnosed in advanced stage [1, 2]. In addition, in

diabetic patients myocardial ischemia is often silent [3, 4].

Silent myocardial ischemia seems to be characterized by a

poor prognosis, with a three- to fourfold increase in the risk

for cardiovascular events [3, 4]. An early identification and

treatment of asymptomatic CAD patients may significantly

improve their cardiovascular prognosis [3, 4]. Some lon-

gitudinal studies have shown that erectile dysfunction (ED)

can predict CAD in both diabetic and nondiabetic subjects

[5–10]. Moreover, ED is strongly associated with sub-

clinical atherosclerosis [11] and asymptomatic CAD angi-

ographically documented in type 2 diabetic patients [12].

This has suggested that ED should be even considered as

an ‘‘atypical’’ sign of CAD [13] or as a CAD risk equiv-

alent [14]. Current guidelines suggest to perform screening

for CAD in diabetic patients with some clinical conditions

or in asymptomatic subjects with at least two additional

risk factors (RFs) [15]. Nevertheless, recent studies have

shown that a large proportion of diabetic patients with

asymptomatic CAD can be missed on the basis of current

guidelines [16, 17]. Since ED is considered a powerful

marker of silent CAD [3–6, 11–13], in the present study we

have evaluated whether it is possible to decrease the per-

centage of diabetic patients with silent CAD missed when

ED is added to the list of RFs considered by the current

screening guidelines.

Materials and methods

A total of 299 consecutive males with newly diagnosed type

2 diabetes mellitus were evaluated to find patients with

asymptomatic CAD and to assess the presence of diabetic

complications. Patients with type 1 diabetes mellitus, known

vascular disease, with limited life-expectancy, or any clini-

cal condition which requires testing for CAD according to

the current screening guidelines [15] were excluded. In

particular, specific exclusion criteria were: age \45 or

[70 years, decreased C-peptide, positive anti-GAD anti-

bodies, history of coronary events, symptoms of coronary

events as defined by Rose questionnaire, atypical cardiac

symptoms, history of artery revascularization, heart failure,

abnormal resting ECG suggestive of myocardial ischemia or

infarction, uncontrolled hypertension ([180/100 mmHg),

atrial fibrillation or other important arrhythmias, significant

valvular diseases, cardiomyopathy, chronic or acute dis-

eases, neoplasia, previous stroke, claudicatio intermittens,

ankle brachial index\0.9, and carotid occlusive artery dis-

ease as assessed by echocolordoppler.

The study protocol is depicted in Fig. 1. Among the 299

patients, 283 of them underwent an exercise stress testing,

as previously described [8, 18–20]. Subjects were reques-

ted to discontinue any antihypertensive drug with antiis-

chemic properties, including b-blockers and calcium

channel blockers [8, 18–20]. An exercise ECG test was

considered positive if there was a ST segment depression

equal to or greater than 1 mm which was planar or

STUDY POPULATION 
(n=299) 

ECHOSTRESS                                                                                                                    EXERCISE ECG 
     (n=16+6)                                                                                                                                 (n=283) 

                                                                        UNCONCLUSIVE 
                                                                                   (n=6) 

                                                       NEGATIVE                 POSITIVE                           HIGHLY POSITIVE 
                                                           (n=201)                       (n=65)                                       (n=11) 

                      SCINTIGRAPHY 
                                (n=65) 

                  NEGATIVE         POSITIVE 
                        (n=4)                   (n=61)  

POSITIVE                                  NEGATIVE 
    (n=8)                                            (n=14) 

CONTROLS (NO CAD GROUP) 
                           (n=219)

                              ANGIOGRAPHY 
                                      (n=80) 

 REFUSED POSITIVE (CAD GROUP)
 (n=5) (n=74)

NEGATIVE 

(n=1)

Fig. 1 The study protocol
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downsloping and persisted for at least 80 ms after the J

point (n = 65). A test was considered negative when the

patient reached 90% of the maximal predicted exercise

heart rate for age without symptoms and significant ST

segment change (n = 201). When an exercise ECG test

was highly positive (ST depression in 5 or more leads;

[2 mm maximum ST depression; a positive test with a

heart rate \120; hypotension during exercise; exercise

capacity \5 min) the suspicion of CAD was considered

strong (n = 11). In 6 patients ECG stress testing was

inconclusive and therefore a dipiridamole stress testing

was performed. In the other 65 patients with a positive

exercise ECG test an exercise stress thallium scintigraphy

was performed, as previously described [8, 18–20]. In

particular, initial imaging was made within 5 min after

intravenous injection of thallium-201. Four hours later,

cardiac imaging was repeated. Five regions of the left

ventricle were defined: anterior, apical, septal, inferior,

and postero-lateral. The scintigraphy was considered

positive for CAD when the thallium scan exhibited fixed

or transient uptake defects. In patients with any condition

which did not permit maximal exercise testing (e.g.,

traumatic amputation, foot wound, and severe obesity) or

its interpretation (bundle branch block), and in those with

an unconclusive stressing test a dypiridamole echostress

was performed (n = 22), as previously described [8, 20].

Real time two dimensional echocardiografic examinations

were performed before and after dypiridamole adminis-

tration. The simultaneous comparison of the echocardio-

grams at rest and post-dypiridamole using a quad screen

format was performed to identify regional wall motion

abnormalities. The echo-stress was considered negative if

no regional wall motion abnormalities were observed. In

patients with highly positive ECG (n = 11), in those with

a positive scintigraphy (n = 61) and in those with a

positive dipiridamole stress testing (n = 8) a diagnostic

coronary angiography was recommended and performed

as previously reported [21]. An atherosclerotic lesion was

considered significant when a stenosis C50% of the lumen

in at least one major vessel was documented. Coronary

angiography was performed in 75 subjects, since 5 patients

refused. Among them, in 74 patients a significant

asymptomatic CAD (CAD group) was documented. The

NO CAD group (n = 219) included all the patients with

negative non invasive testing: 201 with negative ECG

stress testing, 61 with negative stress scintigraphy, and 14

with negative dypiridamole echostress.

Criteria to establish the diagnosis or the presence of

diabetes, micro and macroalbuminuria, smoking habits,

family history of CAD, and autonomic neuropathy were

reported elsewhere [8, 12, 20]. Hypertension and dyslipi-

demia were defined according to the screening guidelines

criteria [15] or in presence of a specific treatment.

Venous blood samples were taken from subjects after

fasting for 12 h. Cholesterol, HDL, and triglycerides were

measured by an automatic analyzer HITACHI 737 (Tokio-

Japan). LDL was calculated by the Friedewald’s formula

[22]. Glycated hemoglobin (HbA1c) was measured by

high-performance liquid chromatography (Biorad, Rich-

mond-CA). Albumin Excretion Rate (AER) was measured

by nephelometry (Beckmann, Milan-Italy).

ED assessment

The presence and the degree of ED were assessed by the

validated International Index Erectile Function-5 (IIEF-5)

questionnaire [23]. ED was considered present, when IIEF-

5 score was B21 [23]. All patients gave their informed

consent both to perform each test and to participate in the

study and the study protocol was approved by the institu-

tion’s human research committee.

Statistical analysis

Differences in normal variables were assessed by the Stu-

dent t-test and differences in non normal variables by the

Mann–Whitney U-test. The Pearson Chi-squared test was

used for frequency comparison. The effect of several

variables on the presence of asymptomatic CAD was tested

by the stepwise Cox regression analysis. The following

variables were tested: HbA1c, BMI, cholesterol, triglyc-

erides, LDL, HDL, hypertension, dyslipidemia, family

history of CAD, smoking, microalbuminuria/macroalbumi-

nuria, pharmacologic treatment, autonomic dysfunction,

and ED. Variable were dichotomized as previously repor-

ted [8, 12, 20]. Hypertension and dyslipidemia were

defined according to the screening guidelines criteria [15]

or in presence of a specific treatment. Odd ratios (ORs)

with their 95% Confidence Interval (95%CI) were com-

puted to identify significant predictors of asymptomatic

CAD. A multiple stepwise regression analysis was used to

predict CAD among male patients. HbA1c, BMI, choles-

terol, triglycerides, LDL, HDL, hypertension, dyslipide-

mia, family history of CAD, smoking, Albumin Excretion

Rate (AER), pharmacologic treatment, autonomic dys-

function, and IIEF-5 score were tested as potential pre-

dictors. A forward selection procedure was used. The

criterion for inclusion into the model as an independent

variable is a P-value \ 0.05, as determined with the F-test.

Sensitivity (probability that a test will be positive when the

disease is present), specificity (probability that a test will

be negative when the disease is not present), positive

predictive value (probability that the disease is present

when the test is positive), and negative predictive value

(probability that the disease is not present when the test

is negative) have been calculated for the screening of
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asymptomatic CAD. A P-value \ 0.05 was considered

statistically significant.

Results

Table 1 shows biological and clinical characteristics of the

whole study population and of the male patients subdivided

into two groups according to the presence/absence of CAD.

As shown, total cholesterol and the prevalence of smokers,

family history of CAD, micro/macroalbuminuria, and ED

were significantly higher in CAD than in NO CAD

patients. No significant differences in the prevalence of

hypertension or dyslipidemia, as defined according to the

current screening guidelines [15], were observed between

the groups.

Table 2 reports the percentages of patients with at least

two RFs of the current guidelines, of those with only one

RF and of those with two RFs, if ED is added to the list of

the criteria of the current guidelines. As shown, if current

criteria are used, the screening for CAD should be per-

formed only in 62.2% of patients with asymptomatic pro-

ven CAD. When ED is added to the list of the RFs, the

percentage of CAD patients in whom screening should be

recommended increases to 89.2% in the CAD group, but

the percentage of patients to screen in the no CAD group

only slightly would increase, from 39.2 to 42.0%. There-

fore, if ED is added to the list of the risk factors of the

current guidelines, the percentage of patients with asymp-

tomatic CAD missed to the screening decreases from 37.8

to 10.2%.

Sensitivity, specificity, and positive or negative predic-

tive values have been calculated for the screening for CAD

when current screening guidelines were used (Sensitivity:

0.62; specificity: 0.60; positive predictive value: 0.34;

negative predictive value: 0.82), and for the screening for

CAD when ED was added to the current criteria (Sensi-

tivity: 0.89; specificity: 0.57; positive predictive value:

0.41; negative predictive value: 0.94).

CAD severity and screening for asymptomatic CAD

Among the CAD patients submitted to coronary angiog-

raphy, 21 (28.4%) showed a single-vessel disease, 24

(32.4%) a two-vessel disease, and 29 (39.2%) a three-

vessel disease. Among the 46 of the 74 CAD patients who

satisfy current screening criteria, 8 (17.4%) had a single-

vessel disease, 15 (32.6) a two-vessel disease, and 23

(50.0%) a three-vessel disease. Among the 20 patients with

only one RF and ED, 9 (45%) showed a single-vessel

disease, 6 (30%) a two-vessel disease, and 5 (25%) a three-

vessel disease. Therefore, CAD severity was significantly

greater in CAD patients who satisfied current criteria ver-

sus those with only one RF and ED: v2: 6.208 (DF = 2);

P = 0.0450.

Table 1 Features of the whole study population and of male patients stratified by presence/absence of coronary artery disease (CAD)

All patients CAD group NO CAD group P

Number 293 74 219

Age (years) 56.6 ± 5.9 55.6 ± 4.8 57.1 ± 6.2 0.079

BMI 27.0 ± 3.6 26.5 ± 3.6 27.2 ± 3.5 0.223

HbA1c (%) 7.8 ± 1.2 8.0 ± 1.3 7.8 ± 1.1 0.093

Cholesterol (mg/dl) 205.0 ± 28.6 211.9 ± 30.2 202 ± 27.7 0.017

LDL (mgl/dl) 126.0 ± 29.4 131.2 ± 29.4 124.3 ± 29.2 0.082

HDL (mg/dl) 44.9 ± 8.7 44.5 ± 8.0 45.0 ± 9.0 0.687

Triglycerides (mg/dl) 170.7 ± 62.9 181.2 ± 70.3 167.1 ± 59.9 0.095

Dyslipidemiaa (%) 50.2 43.2 52.5 0.168

Micro/macroalbuminuria (%) 15.0 27.0 11.0 0.008

AER (mg/day) 38.6 ± 99.4 64.8 ± 148.9 29.7 ± 74.2 \0.001

Smokers (%) 24.6 55.4 14.2 \0.001

Family history of CAD (%) 20.1 32.4 16.0 0.002

Hypertensiona (%) 54.6 45.9 57.3 0.084

Autonomic neuropathy (%) 6.5 8.1 5.9 0.511

ED (%) 20.8 37.8 15.1 \0.001

IIEF-5 score 21.6 ± 6.0 18.4 ± 8.0 22.6 ± 4.6 \0.001

AER albumin excretion rate, IIEF-5 international index erectile function—5
a Defined according to the current criteria of screening guidelines or in presence of specific treatment
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Multivariate analyses

In order to evaluate the impact of each RF in predicting

asymptomatic CAD in male diabetic patients, a multivari-

ate Cox regression analysis was performed. The indepen-

dent predictors of CAD were smoking (OR: 7.8; 95%CI:

4.0–15.2; P \ 0.0001), ED (OR: 4.4; 95%CI: 2.1–9.0;

P \ 0.0001), micro/macroalbuminuria (OR: 2.8; 95%CI:

1.3–6.3; P = 0.009), and family history for CAD (OR: 2.3;

95%CI: 1.1–4.8; P = 0.017). Presence of dyslipidemia and

hypertension did not enter the regression model. Stepwise

multiple regression analysis showed that smoking, IIEF-5

score, AER, and family history of CAD were significantly

associated with silent CAD in diabetic men (Table 3).

Pharmacologic treatment

No difference in the percentage of patients treated with

antihypertensive drugs was observed between CAD and

NO CAD patients: 37.8 versus 43.8%; v2: 1.65 (DF = 1);

P = 0.1986. The percentage of patients treated with statins

was significantly lower in the CAD than in the NO CAD

group: 35.1 versus 48.9%; v2: 4.20 (DF = 1); P = 0.0404.

However, in multivariate analyses antihypertensive drugs

and statins were not independently associated with silent

CAD.

Discussion

ED is considered a strong predictor of CAD both in dia-

betic and in nondiabetic subjects [3, 5, 6], since several

longitudinal studies have documented that ED is able to

predict the future development of cardiovascular events

[7–10]. In addition, ED seems to be a powerful marker of

silent or subclinical atherosclerosis [11, 12] and therefore

has been suggested as an atypical sign of CAD [13] or as a

CAD risk equivalent [14]. Indeed, ED is an early marker of

an endothelial dysfunction due to several traditional RFs

[3, 5, 6], although several other conditions, including

hormonal factors, including hypogonadism, can affect

endothelial function [24] and cause ED [5, 6].

The present study first shows the role of ED in

increasing the percentage of diabetic males with asymp-

tomatic CAD who may benefit from the screening for

CAD. Recent large studies showed that about 40% of

patients with asymptomatic CAD can be missed on the

basis of current guidelines for the screening of CAD [16,

17]. This means that in many patients the diagnosis of

occult CAD is delayed and this can worsen their cardio-

vascular prognosis [3, 4]. A recent large randomized study

has suggested that cardiac outcomes are not significantly

reduced by systematic screening for CAD in diabetes [25],

but other studies have shown that the early identification of

diabetic patients with asymptomatic CAD can reduce car-

diovascular morbidity and mortality [20, 26–31]. This

maybe due to an early revascularization, specific inter-

ventions, and more frequent clinical evaluations [3, 4, 20,

26–31]. In particular, the BARI2D study has recently

suggested that coronary revascularization in addition to

optimal medical therapy can improve cardiovascular

prognosis [31]. However the impact of the screening for

CAD on the cardiovascular prognosis should be defini-

tively clarified by specific intervention studies [4, 20].

We enrolled newly diagnosed diabetic patients not only

to avoid some pharmacological and clinical interferences

but also for clinical purposes. In newly diagnosed patients

the interference of diabetes drugs is not present and the

interference of other treatments regarding RFs can be

limited. This is particularly true for dyslipidemia. In fact,

diabetic patients should have LDL levels\100 mg/dl [32].

This implies that virtually all diabetic patients should take

statins; thus they are considered to have dyslipidemia

according to current screening guidelines [15]. Moreover,

the enrollment of newly diagnosed patients eliminates

some important confounding factors, such as diabetes

duration and glycemic control. Lastly, in the clinical

practice the screening for CAD should be early enough to

really detect less severe CAD, thereby at diagnosis of

diabetes being the ideal timing. Our study clearly shows

that if current criteria of guidelines [15] are used, the

Table 2 Percentage of patients stratified by the number of risk fac-

tors (RFs) of the current guidelines for the screening of coronary

artery disease (CAD) and the presence of erectile dysfunction (ED) in

the CAD and NO CAD group

CAD

(n = 74)

NO CAD

(n = 213)

P-value

Only one RF 35.1 55.2 0.0027

Only one RF ? ED 27.0 2.7 \0.0001

At least 2 RFs 62.2 39.3 0.0007

At least 2 RFs,

including ED

89.2 42.0 \0.0001

Table 3 Results of a multiple regression analysis (forward selection

procedure) with presence/absence of asymptomatic CAD (coronary

artery disease) as the dependent variable

Predictor Step F to

enter

b Multiple

R2
P-

value

Smoking 1 61.0 0.37 0.17 \0.001

IIEF-5 score 2 22.4 -0.22 0.23 \0.001

AER 3 7.0 0.13 0.25 0.008

Family history of

CAD

4 4.5 0.13 0.26 0.033

IIEF-5 international index erectile function-5, AER albumin excretion

rate
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screening for CAD should be performed in 62.2% of our

patients with asymptomatic CAD. This implies that about

37.8% of the patients with occult CAD are missed, con-

firming previous studies [16, 17]. Current guidelines are

characterized both by low specificity and sensitivity (62

and 60% in our hands, respectively). When ED is added to

the list of criteria included in the current guidelines,

screening became advisable in 89.1% of our patients with

silent CAD. So, if ED is added to the list of RFs, the

percentage of the patients with CAD missing the screening

would decrease from 37.8 to 10.8%, with a concomitant

only slight increase in the number of patients to be

screened in the NO CAD group (from 39.2 to 42%). In

other words, ED seems to highly increase the sensitivity of

the current guidelines without a significant variation in

specificity. In addition, both positive and negative predic-

tive value of the screening can increase significantly, when

ED is used. In particular, the negative predictive value is

particularly high: this may imply that many tests can be

avoided in patients without CAD.

Table 2 shows that there is a significantly higher per-

centage of patients with only one RF in the NO CAD than

in the CAD group. Nevertheless, ED shows a high asso-

ciation with silent CAD and it is able to select patients with

only one RF among the CAD patients. Indeed, when ED is

added to the list of predictors, it can discriminate among

the patients with only one RF those to screen for CAD. On

the other hand, the multivariate analyses show that both ED

and IIEF-5 score are strong independent predictors of

occult CAD and that their predictive power is even greater

than that of other criteria of the current guidelines, such as

microalbuminuria and family history for CAD. This sug-

gests that ED can have an important role not only in

the individual cardiovascular risk stratification [33, 34]

but also in the decision to screen diabetic patients for

CAD.

Current guidelines seem to be mainly effective in the

identification of patients with a greater CAD severity, as

shown by the angiographic analysis. Indeed the majority of

the patients identified by the current guidelines have a

three-vessel disease. On the contrary, the majority of CAD

patients with only one RF and ED have a lower CAD

severity. This suggests that ED may improve the effec-

tiveness of the current screening guidelines in the identi-

fication of subjects with CAD at an earlier stage. This

strategy for earlier detection of CAD may lead to more

effective reduction of cardiovascular morbidity and

mortality.

In conclusion, our data suggest that to improve the

effectiveness of the screening guidelines additional pre-

dictors should be added to current criteria. Several previous

studies observed an association between silent CAD and

some predictors, such as age [60 years [35], autonomic

neuropathy [16, 36, 37], retinopathy [28], genetic risk

factors [18, 19], insulin-resistance [38], but the impact of

these RFs on the screening for CAD in diabetes remains

unclear [39]. The present study first has shown that ED is

able to increase the effectiveness of current guidelines, at

least in newly diagnosed men with type 2 diabetes.

Therefore sexual function should be routinely evaluated in

all diabetic men at the moment of the diagnosis of diabetes

by using the simple validated self-administered 5-item

questionnaires, called IIEF-5 [5, 6] and the screening for

CAD should be performed in all ED diabetic men with at

least another RF.

Conflicts of interest None.

References

1. W.B. Kannel, D.L. McGee, Diabetes and cardiovascular disease:

the Framingham study. JAMA 241, 2035–2038 (1979)

2. S.M. Grundy, I.J. Benjamin, G.L. Burke et al., Diabetes and

cardiovascular disease: a statement for healthcare professionals

from the American Heart Association. Circulation 100, 1134–

1146 (1999)

3. C. Gazzaruso, Erectile Dysfunction and Silent Myocardial

Ischemia. in Harrison’s Principles of Internal Medicine ed. by

D.L. Kasper, E. Braunwald, A.S. Fauci, S.L. Hauser, D.L. Longo,

J.L. Jameson, J. Loscalzo, 16th edn (McGraw Hill Medical, New

York, NY, 2005)

4. P. Valensi, E. Cosson, It is not yet the time to stop screening

diabetic patients for silent myocardial ischaemia. Diabetes

Metab. 36, 91–96 (2010)

5. C. Gazzaruso, A. Coppola, A. Giustina, Erectile dysfunction and

coronary artery disease in patients with diabetes. Curr. Diabetes

Rev. 7, 143–147 (2011)

6. R.A. Kloner, Assessment of cardiovascular risk in patients with

erectile dysfunction: focus on the diabetic patient. Endocrine 23,

125–129 (2004)

7. I.M. Thompson, C.M. Tangen, P.J. Goodman, J.L. Probsfield,

H.L. Moinpour, C.A. Coltman, Erectile dysfunction and sub-

sequent cardiovascular disease. JAMA 294, 2996–3002 (2005)

8. C. Gazzaruso, S.B. Solerte, A. Pujia, A. Coppola et al., Erectile

dysfunction as a predictor of cardiovascular events and death in

diabetic patients with asymptomatic coronary artery disease an-

giographically proven. A potential protective role for statins and

5-phosphodiesterase inhibitors. J. Am. Coll. Cardiol. 51,

2040–2044 (2008)

9. R.C. Ma, W.Y. So, X. Yang et al., Erectile dysfunction predicts

coronary artery disease in type 2 diabetes. J. Am. Coll. Cardiol.

51, 2045–2050 (2008)

10. G.D. Batty, L. Qiang, S. Czernichow et al., On behalf of the

ADVANCE Collaborative Group. Erectile dysfunction and later

cardiovascular disease in men with type 2 diabetes. J. Am. Coll.

Cardiol. 56, 1908–1913 (2010)

11. E. Chiurlia, R. D’Amico, C. Ratti, A.R. Granata, R. Romagnoli,

M.G. Modena, Subclinical coronary artery atherosclerosis in

patients with erectile dysfunction. J. Am. Coll. Cardiol. 46,

1503–1506 (2005)

12. C. Gazzaruso, S. Giordanetti, E. De Amici et al., Relationship

between erectile dysfunction and silent myocardial ischemia in

apparently uncomplicated type 2 diabetic patients. Circulation

110, 22–26 (2004)

278 Endocrine (2011) 40:273–279

123



13. S. Stern, Symptoms other than chest pain may be important in the

diagnosis of ‘‘silent ischemia’’, or ‘‘the sounds of silence’’. Cir-

culation 111, e435–e437 (2005)

14. H.L. Lee, R. Ngengwe, P. Jones, F. Tang, J.H. O’Keefe, Erectile

dysfunction as a coronary artery disease risk equivalent. J Nucl

Cardiol 15, 800–803 (2008)

15. American Diabetes Association, Consensus development con-

ference on the diagnosis of coronary heart disease in people with

diabetes. Diabetes Care 21, 1551–1559 (1998)

16. F.J. Wackers, L.H. Young, S.E. Inzucchi et al., Detection of

Ischemia in asymptomatic diabetics investigators. Detection of

Ischemia in asymptomatic diabetics investigators. Detection

of silent myocardial ischemia in asymptomatic diabetic subjects:

the DIAD study. Diabetes Care 27, 1954–1961 (2004)

17. R. Scognamiglio, C. Negut, A. Ramondo, A. Tiengo, A. Avogaro,

Detection of coronary artery disease in asymptomatic patients

with type 2 diabetes mellitus. J. Am. Coll. Cardiol. 47, 65–71

(2006)

18. C. Gazzaruso, A. Garzaniti, S. Giordanetti et al., Assessment of

asymptomatic coronary artery disease in apparently uncompli-

cated type 2 diabetic patients: a role for lipoprotein(a) and apo-

lipoprotein(a) polymorphism. Diabetes Care 25, 1418–1424

(2002)

19. C. Gazzaruso, A. Garzaniti, S. Giordanetti, C. Falcone, P. Fratino,

Silent coronary artery disease in type 2 diabetes mellitus: the role

of lipoprotein(a), homocysteine and apo(a) polymorphism. Car-

diovasc. Diabetol. 1, 5 (2002)

20. C. Gazzaruso, A. Coppola, T. Montalcini et al., Screening for

asymptomatic coronary artery disease can reduce mortality and

morbidity in type 2 diabetic patients. Intern. Emerg. Med. (2011).

doi: 10.1007/s11739-011-0527-5

21. C. Gazzaruso, A. Pujia, S.B. Solerte et al., Erectile dysfunction

and angiographic extent of coronary artery disease in type II

diabetic patients. Int. J. Impot. Res. 18, 311–315 (2006)

22. W.T. Friedewald, R.I. Levy, D.S. Fredrickson, Estimation of the

concentration of low-density lipoprotein cholesterol in plasma,

without use of the preparative ultracentrifuge. Clin. Chem. 18,

499–502 (1972)

23. R.C. Rosen, J.C. Cappelleri, M.D. Smith, J. Lipsky, B.M. Pena,

Development and evaluation of an abridged, 5-item version of the

international index of erectile function (IIEF-5) as a diagnostic

tool for erectile dysfunction. Int. J. Impot. Res. 11, 319–326

(1999)

24. K. Saltiki, G. Papageorgiou, P. Voidonikola et al., Endogenous

estrogen levels are associated with endothelial function in males

independently of lipid levels. Endocrine 37, 329–335 (2010)

25. L.H. Young, F.J. Wackers, D.A. Chyun et al., DIAD Investiga-

tors. Cardiac outcomes after screening for asymptomatic coro-

nary artery disease in patients with type 2 diabetes. The DIAD

study: a randomized controlled trial. JAMA 301, 1547–1555

(2009)

26. P. Sorajja, P. Chareonthaitawee, N. Rajagopalan et al., Improved

survival in asymptomatic diabetic patients with high-risk spect

imaging treated with coronary artery bypass grafting. Circulation

112, I311–I316 (2005)

27. E. Faglia, M. Mantero, A. Quarantiello et al., Risk reduction of

cardiac events by screening of unknown asymptomatic coronary

artery disease in subjects with type 2 diabetes mellitus at high

cardiovascular risk: an open-label randomized pilot study. Am.

Heart J. 149, e1–e6 (2005)

28. E. Faglia, F. Favales, P. Calia et al., Cardiac events in 735 type 2

diabetic patients who underwent screening for unknown asymp-

tomatic coronary artery disease. 5-years follow-up report from

the Milan study on atherosclerosis and diabetes (MiSAD). Dia-

betes Care 25, 2032–2036 (2002)

29. E.K. Choi, B.K. Koo, H.S. Kim et al., Prognostic significance of

asymptomatic coronary artery disease in patients with diabetes

and need for early revascularization therapy. Diabetic Med. 24,

1003–1011 (2007)

30. B.R. Chaitman, R.M. Hardison, D. Adler et al., Bypass angio-

plasty revascularization investigation 2 diabetes (BARI 2D) study

group. The bypass angioplasty revascularization investigation 2

diabetes randomized trial of different treatment strategies in type

2 diabetes mellitus with stable ischemic heart disease: impact of

treatment strategy on cardiac mortality and myocardial infarction.

Circulation 120, 2529–2540 (2009)

31. G.R. Dagenais, J. Lu, D.P. Faxon et al., Effects of optimal

medical treatment with or without coronary revascularization on

angina and subsequent revascularization in patients with type 2

diabetes mellitus and stable ischemic heart disease. Circulation

123, 1492–1500 (2011)

32. J.H. Martin, S. Mangiafico, D.J. Kelly, Role of statins in diabetes

complications. Curr. Diabetes Rev. 5, 165–170 (2009)

33. J.B. Kostis, G. Jackson, R. Rosen et al., Sexual dysfunction and

cardiac risk (the second Princeton consensus conference). Am.

J. Cardiol. 96, 85M–93M (2005)

34. G. Jackson, N. Boon, I. Eardley et al., Erectile dysfunction and

coronary artery disease prediction: evidence-based guidance and

consensus. Int. J. Clin. Pract. 64, 848–857 (2010)

35. P. Valensi, J. Paries, V.T. Brulport-Cerisier et al., Predictive

value of silent myocardial ischemia for cardiac events in diabetic

patients. Influence of age in a French multicenter study. Diabetes

Care 28, 2722–2727 (2005)

36. A. Chico, A. Tomas, A. Novials, Silent myocardial ischemia is

associated with autonomic neuropathy and other cardiovascular

risk factors in type 1 and type 2 diabetic subjects, especially in

those with microalbuminuria. Endocrine 27, 213–217 (2005)

37. D.C. Burgess, D. Hunt, L.P. Li, D. Zannino et al., Incidence and

predictors of silent myocardial infarction in type 2 diabetes and

the effect of fenofibrate: an analysis from the fenifibrate inter-

vention and event lowering in diabetes (FIELD) study. Eur. Heart

J. 31, 92–99 (2010)

38. C. Gazzaruso, S.B. Solerte, E. De Amici et al., Association of the

metabolic syndrome and insulin-resistance with silent myovcar-

dial ischemia in patients with type 2 diabetes mellitus. Am.

J. Cardiol. 97, 236–239 (2006)

39. J.J. Bax, L.H. Young, R.L. Frye, R.O. Bonow, H.O. Steinberg,

E.J. Barrett, for the American Diabetes Association, Screening

for coronary artery disease in patients with diabetes. Diabetes

Care 30, 2729–2736 (2007)

Endocrine (2011) 40:273–279 279

123

http://dx.doi.org/10.1007/s11739-011-0527-5

	Erectile dysfunction can improve the effectiveness of the current guidelines for the screening for asymptomatic coronary artery disease in diabetes
	Abstract
	Introduction
	Materials and methods
	ED assessment
	Statistical analysis

	Results
	CAD severity and screening for asymptomatic CAD
	Multivariate analyses
	Pharmacologic treatment

	Discussion
	Conflicts of interest
	References


