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Abstract: Background: Silent myocardial ischemia is a major component of the total ischemic burden for patients with
ischemic heart disease. The disease is more prevalent in diabetic patients than their peers, and early detection of the high-risk
group would play an integral role in the prevention of sudden cardiovascular accidents that are common in these patients.
Methods: A prospective cohort study including asymptomatic 53 diabetic patients with diabetic retinopathy who suffer no
ischemic cardiac symptoms was conducted. The presence and degree of diabetic retinopathy were evidenced using fundus
examination and optical coherence tomography. All the enrolled patients underwent stress-resting 99mTc SestaMIBI
myocardial perfusion scintigraphy to detect the ischemic burden. The relation between diabetic retinopathy and silent
myocardial ischemia was stratified using statistical analysis. Results: A total of 13 diabetic patients (24.5%) have silent
myocardial ischemia in the form of regional myocardial perfusion abnormalities. The strongest predictors of abnormal tests
were the presence of moderate to severe retinopathy, comorbid hypertension and diabetic duration for more than 10 years.
Conclusion: Silent myocardial ischemia affects one in four asymptomatic diabetic patients suffering from diabetic retinopathy.
The presence of comorbid risk factors such as high-grade retinopathy, hypertension and/or long diabetic duration surge the
incidence and considered additional predictors of the disease.

Keywords: Diabetic Retinopathy, Silent Myocardial Ischemia, Optical Coherence Tomography,
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diagnosis of the disease.

Earlier studies have shown that diabetic retinopathy
predicts cardiovascular mortality and morbidity in both Type
1 [8-11] and Type 2 [12-16] diabetic populations.
Furthermore, the findings of recent studies also suggest that
retinopathy is an early sign of other vascular complications
and is strongly associated with the development of CAD [1,
5, 17]. Additional studies reported that diabetic patients have
a higher prevalence of silent myocardial ischemia and
asymptomatic coronary heart disease [18, 19]. However,
information on the impact of the degree of diabetic
retinopathy on the incidence of silent myocardial ischemia in
diabetic populations is limited, especially with respect to the
impact of other relevant comorbid risk factors such as age,
sex, hypertension, and duration of diabetes.

1. Introduction

Coronary heart disease (CHD) is a leading cause of
mortality in individuals with diabetes [1, 2]. While the
macrovascular disease is the primary pathogenic mechanism
underlying CHD in the general population, the microvascular
disecase may play a prominent role in CHD development in
diabetic individuals [3-5]. Myocardial ischemia in patients
with diabetes is often asymptomatic and frequently in an
advanced stage when it becomes clinically manifest [6, 7].
Once CAD is symptomatic in diabetes, morbidity and
mortality are high and significantly worse than patients
without diabetes, which -in turn- highlights the significance
of allocation of the high-risk group and subsequent early
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In this regard, an interesting question, that arises from a
clinical perspective, is whether screening for silent
myocardial ischemia should be conducted for asymptomatic
patients with diabetic retinopathy, and how to allocate a
specific subset of high-risk patients via certain pertinent risk
factors so that the screening process becomes clinically and
economically possible. But up until now, no guidelines have
been established. Our present cohort study aims to
investigate the relationship between the presence and degree
of DR and silent myocardial ischemia in a diabetic
population using myocardial perfusion imaging of single-
photon emission computed tomography (SPECT — MPI).

2. Methods

A total of 53 patients were included in a prospective cohort
to define the relation between the presence and degree of
diabetic retinopathy, as an independent predictor, to silent
myocardial ischemia in diabetic patients. The inclusion criteria
included diabetic patients with evidence of diabetic retinopathy
on fundus examination, age between 30 and 65 years, and
absence of ischemic symptoms like chest pain or other anginal
equivalents according to Rose questionnaire [20].

2.1. Study Design

After an initial fundoscopic examination in mydriasis
using slit-lamp biomicroscopy to detect signs of diabetic
retinopathy, all enrolled patients underwent full history
taking including age, residency, other comorbid diseases
especially hypertension, family history of CAD, history of
hypercholesterolemia, history of coronary artery disease or
anginal pain, and the onset of diabetes mellitus. Then, the
participants went through a clinical examination, cardiac
auscultation for any abnormality, resting ECG, and OCT
examination to confirm the degree of retinopathy (the worse
eye was used for the evaluation) and detect additional
comorbid significant diabetic macular edema (DME).
Afterward, the participants were divided into two groups:

1. Mild DR group which includes patients with mild non-
proliferative diabetic retinopathy (NPDR), wherein the
signs of retinal affection are few microaneurysms and
exudate.

2. Moderate to severe DR group which includes patients
with moderate non-proliferative diabetic retinopathy
(NPDR), severe non-proliferative diabetic retinopathy
(NPDR), and proliferative diabetic retinopathy.
Wherein the signs of retinal affection in moderate
NPDR are cotton-wool spots as well as dot
hemorrhages, and in severe NPDR are an eye with four
quadrants with intraretinal hemorrhage, two with
venous beading or one with intraretinal microvascular
abnormalities (IrMAs), while the signs of PDR are the
presence of neovascularization of the disc (NVD) or
elsewhere (NVE) or vitreous hemorrhage [21-23].

After that, an echocardiogram was performed for all
participants who then underwent stress SPECT myocardial
perfusion imaging to assess the presence of myocardial

ischemia; wherein the patient is considered negative upon
lack of any ischemic burden or scars of the myocardial tissue,
and the patient is considered positive upon detection of total
reversible ischemia, partially reversible ischemia, and/or an
irreversible scar.

2.2. Imaging and Stress Protocols

Patients were instructed to abstain from any products
containing caffeine for 24 h before the test. Beta-blockers
and calcium-channel antagonists were terminated 48 h before
testing. Stress testing was performed with a symptom-limited
Bruce treadmill exercise protocol. Twelve lead ECG was
monitored continuously during stress testing. An ischemic
stress ECG response was defined as >1 mm horizontal or
down-sloping ST-segment depression or >1.5 mm upsloping
ST depression. The full protocols have been previously
described in the prior literature [24].

Stress ' Tl/rest **™Tc-sestamibi Protocol: Stress **'Tl-/rest
9MTc-sestamibi imaging sequence [25] was used in all
enrolled 53 patients in whom patients were injected with
IT] at peak stress. The specific weight-based dose regimen
employed was to inject 74 MBq (2 mCi) in patients < 100 Kg
and 92.5 MBq (2.5 mCi) in patients > 100 Kg. Beginning
approximately 10 min after exercise stress, a 6-min supine
stress acquisition was performed followed by a 6-min upright
acquisition. Subsequently, in the rest phase, **"Tc-sestamibi
was injected [296 MBq (8 mCi) in patients < 100 Kg and 370
MBq (10 mCi) in patients > 100 Kg], and beginning 2 min
after injection, a 4-min rest upright acquisition was
performed followed by a 4-min supine rest acquisition.

SPECT Scanner and Imaging Method: The system uses 9
tungsten collimated CZT detector columns rotating in
synchrony, each consisting of 1024 (16 x 64), 5-mm thick
CZT elements (2.46 x 2.46 mm). The size of the collimator
holes matches the dimensions of the detector elements.
Before imaging, the detector was positioned parallel to the
patient’s chest, with the heart in the center of the field of
view. A 10-sec pre-scan acquisition was performed to
identify the location of the heart and to set the angle limits of
scanning for each detector column (region-of-interest centric
scanning). Each image set was acquired with 120 projections
per detector. Transaxial images were generated from list-
mode data by the use of a proprietary reconstruction
algorithm based on the maximum likelihood expectation
maximization method. Images were then reoriented into
short-axis and vertical and horizontal long-axis slices using
standard software.

Scoring System: Using a 17-segment, five-point scoring
system (O=normal, l=equivocal, 2=moderate, 3=severe
reduction of radioisotope uptake, and 4=absence of
detectable tracer uptake) [26]; a summed stress scores were
obtained by adding the scores of the 17-segments and was
subsequently expressed as a percentage of abnormal
myocardium at stress (SSS% myo) [by dividing the summed
maximum score 68 (4 x 17) and multiplying by 100] [27].
Similarly, the percentage of ischemic myocardium (SDS%
myo) was calculated by using the summed difference score
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[SSS - summed rest score].
2.3. Statistical Analysis

Data were fed to the computer and analyzed using IBM
SPSS software package version 20.0. (Armonk, NY: IBM
Corp) Qualitative data were described using the number and
percent. The distribution pattern of metric discrete and
continuous variables was evaluated by the Kolmogorov-
Smirnov test. Metric discrete and continuous variables were
shown as the mean =+ standard deviation (SD) or median
(minimum-maximum), where applicable. The mean value
differences between groups were compared by Student’s t-
test. Nominal data were analyzed by Pearson’s chi-square or
Fisher’s exact test, where appropriate. Monte Carlo
correction was used as a correction for chi-square when more
than 20% of the cells have expected count less than 5. Odds
ratios and 95% confidence intervals for each independent
variable were also calculated. A p-value of less than 0.05 was
considered statistically significant.

3. Results

From a total of 53 diabetic patients with DR; the number
of positive stress-resting 99mTc SestaMIBI myocardial

perfusion scintigraphy was 13 cases, although no participant
had wall motion abnormality on echocardiography at study
entry, while the number of negative cases who have no
significant perfusion defects using the same test was 40
participants (Table 1). The statistical analysis showed that
diabetic retinopathy (DR) has a statistically significant
relation to silent myocardial ischemia (P=0.019): wherein the
prevalence of silent myocardial ischemia in the tested
diabetic patients with diabetic retinopathy (regardless of the
degree of DR) is 24.5%.

3.1. Mild Versus Moderate to Severe DR

Moderate to severe DR is highly suggestive of SMI than
mild DR (Odds ratio=6.079 with 95% confidence). Of the
total 23 mild DR cases, 21 participants were negative for
SMI (91.3%) and only 2 patients suffer SMI (8.7%). On the
other hand; of the total 30 cases with moderate to severe DR,
11 patients suffer SMI (36.7%) and 19 patients were negative
to SMI (63.3%). Moreover; Of the total of 13 cases who
showed positive stress-resting myocardial perfusion
scintigraphy; the percentage of patients who suffer moderate
to severe DR was 84.6% in contrast to 15.4% of patients who
suffer mild DR (Tables 1 & 2).

Table 1. Describing the statistical relation between DR and SMI in the tested population.

Silent Myocardial Ischemia

Total (n=53)

DR Negative (n=40) Positive (n=13) 1 P* OR (95% C. 1)
No. % No. % No. %

Mild 23 43.4 21 52.5 2 15.4 5502 0.019 1.000

Moderate to severe 30 56.6 19 47.5 11 84.6 6.079 (1.19—31.0)

y%: Chi-square test.
*Statistically significant at p < 0.05. OR: Odds ratio. CI: Confidence interval.
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Figure 1. Showing the statistical relation between DR (according to degree) and SMI in the tested population.

Table 2. Describing the statistical relation between DR and SMI in the tested population (% of Raw).

Silent Myocardial Ischemia

Total (n=53)

DR Negative (n=40) Positive (n=13) 1 p* OR (95% C.1)
No. % No. % No. %

Mild 23 43.4 21 91.3 2 8.7 5502 0.019 1.000

Moderate to severe 30 56.6 19 63.3 11 36.7 6.079 (1.19—31.0)

y%: Chi-square test.
*Statistically significant at p < 0.05. OR: Odds ratio. CI: Confidence interval.
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Figure 2. Showing the statistical relation between DR (according to degree) and SMI in the tested population (% of Raw).

3.2. Comorbidity of Hypertension

Hypertension was a comorbid risk factor with diabetic retinopathy for silent myocardial ischemia in the tested cohort (Table
3), wherein hypertension has a strong statistically significant relation to silent myocardial ischemia in diabetic patients with
diabetic retinopathy (p<0.001).

Table 3. Describing the statistical relation between HTN and SMI in the tested population.

Silent Myocardial Ischemia

Total (n=53) - — 2
Negative (n=40) Positive (n=13) x P*
No. % No. % No. %
HTN
N 28 52.8 27 67.5 1 7.7 <0.001
© 14.083
Yes 25 47.2 13 32.5 12 92.3

%: Chi-square test.
*Statistically significant at p < 0.05.
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Figure 3. Showing the statistical relation between HTN and SMI in the tested population.

3.3. Role of Diabetic Onset

The duration of diabetes has a statistically significant relation to the presence of silent myocardial ischemia (p<0.001) in the
tested population (Tables 4 & 5), wherein the cutoff point of predicting silent myocardial ischemia in the tested cohort is 10
years or more (with 76.92% sensitivity and 92.5% specificity).
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Table 4. Describing the statistical relation between diabetic onset and SMI in the tested population.

Silent Myocardial Ischemia

— %
Onset Total (n=53) Negative (n=40) Positive (n=13) ! P
Min. — Max. 3.0-17.0 3.0—-12.0 7.0—17.0
Mean + SD. 8.57+3.45 7.23+£233 12.69 +3.09 6.776" <0.001"
Median (IQR) 8.0 (6.0—10.0) 7.0 (5.50—9.0) 13.0 (11.0—15.0)

t: Student t-test.
*Statistically significant at p < 0.05.

i of onset
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SO B -

Negative Positive
Silent Myocardial Ischemia

Figure 4. Showing the statistical relation between diabetic onset and SMI in the tested population.

Table 5. Describing the agreement (sensitivity, specificity) for onset to predict silent Myocardial Ischemia.

Cut off Sensitivity Specificity PPV NPV
Onset >10 76.92 92.50 76.9 92.5
100%
80%-
£ 60%-
=
=
]
c
o
w
40%
’ Onset
20% .',-" AUC 0912.
3 p <0.001°
95% C.I 0.814 - 1.009
0% T T T T T
0% 20% 40% 60% 80% 100%
100 - Specificity

Figure 5. ROC curve for onset to predict silent Myocardial Ischemia.
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3.4. Role of Other Tested Parameters

Other parameters included in this cohort such as sex, age,
and diabetic macular edema, do not have a statistically
significant relation to silent myocardial ischemia (Tables 6-

39

presence of silent myocardial ischemia does not affect left
ventricular functional parameters: wherein the ejection

8). Additionally, the statistical analysis showed that the

Table 6. Describing the statistical relation between EF, EDV, ESV, and SMI in the tested population.

fraction, end-diastolic volume and the end-systolic volume
do not show statistically significant differences between the
negative and positive groups.

Silent Myocardial Ischemia

Total (n=53) Negative (n=40) Positive (n=13) t P
EF
Mean + SD. 64.45 +5.66 64.50 £ 5.55 64.31 £6.21 0.105 0916
Median (IQR) 66.0 (62.0-70.0) 65.50 (62.5-69.5) 67.0 (60.0-70.0) ’ ’
EDV
Mean + SD. 78.13 +£22.06 75.37 +£20.64 86.62 +24.94 1621 0111
Median (IQR) 77.0 (62.0-97.0) 74.50 (61.50-91.0) 97.0 (66.0-103.0) ’ ’
ESV
Mean + SD. 27.17 £11.71 26.0 £ 10.85 30.77 £13.90 1284 0205
Median (IQR) 26.0 (20.0-35.0) 26.0 (19.50-35.0) 31.0 (20.0—45.0) ) )
t: Student t-test.
*Statistically significant at p < 0.05.
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Figure 6. Showing the statistical relation between EF, EDV, ESV, and SMI in the tested population.
Table 7. Describing the statistical relation between age, sex, and SMI in the tested population.
Silent Myocardial Ischemia
Total (n=
otal (n=53) Negative (n=40) Positive (n=13) Test of Sig. p
No. Y% No. Y% No. Y%
Sex
Male 26 49.1 19 47.5 7 53.8 .
Female 27 50.9 21 52.5 6 46.2 €=0-158 0.691
Age (years)
Min. — Max. 37.0—-65.0 37.0—-64.0 40.0—-65.0
Mean + SD. 52.58 £ 6.76 52.0+6.33 5438 +£7.95 t=1.107 0.273
Median (IQR) 54.0 (48.0 — 58.0) 53.0 (47.50-57.0) 56.0 (50.0 — 60.0)

y: Chi-square test t: Student t-test.
*Statistically significant at p < 0.05.



40

Ehab El-Hefny et al.: The Degree of Retinopathy Correlates with the Presence of Silent Myocardial

Percentage

Mean of age (years)

Percentage

60 +

Ischemia in Diabetic Patients

i Negative

m Positive

Male

Female

Figure 7. Showing the statistical relation between gender and SMI in the tested population.
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Figure 9. Showing the statistical relation between DME and SMI in the tested population.
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Table 8. Describing the statistical relation between DME and SMI in the tested population.

Silent Myocardial Ischemia

Total (n=53)

Negative (n=40) Positive (n=13) 1 p OR (95% C. 1)
No. % No. % No. %
DME
No 16 30.2 15 37.5 1 7.7 FE._ 1.000
Yes 37 69.8 25 62.5 12 92.3 G R 7.20 (0.85 — 16.08)

y%: Chi-square test FE: Fisher Exact.
*Statistically significant at p < 0.05. OR: Odds ratio. CI: Confidence interval.

4. Discussion

In this prospective cohort study, we analyze the relation
between diabetic retinopathy and silent myocardial ischemia.
Previous studies [28-36] have established such relation,
however, in our study, we further investigate whether the
degree of retinopathy conveys additional specific risk,
besides we examine the effect of hypertension comorbidity
and duration of diabetes on patient outcome regarding silent
myocardial ischemia. The study aims to stratify a group of
specific risk factors in a subset of diabetic patients who suffer
diabetic retinopathy so that screening of said subset becomes
practical, either economically or clinically, when we consider
the 35% prevalence of diabetic retinopathy among diabetic
patients [37, 38], which accounts for tens of millions of
people in the light of the current global burden of diabetes
which is 422 million, and projected to rise to 629 million by

() ki

800

700

400
300

N 200

2045 [39]. In the light of this cohort, patient with moderate to
severe DR is at greater risk to develop silent ischemia,
especially in the presence of additional risk factor such as
hypertension and/or diabetic onset > 10 years.

The patients enrolled in this cohort study were
asymptomatic diabetic patients without any clinical reason to
suspect CAD. Angina was ruled out at the time of
recruitment into the study with a simplified questionnaire
about anginal pain or its equivalents [20] in addition to the
normal resting ECG. The patients were recruited from
diabetes and primary care clinics, and some patients were
self-referred. The patients were on contemporary medical
treatment and were under reasonable metabolic control. Yet,
13 patients (25%) had evidence of silent myocardial ischemia
in the form of myocardial perfusion defects on the
scintigraphic study.

(b)

Figure 10. Two OCT images feature diabetic retinopathy; wherein (a) shows an eye affected with mild diabetic retinopathy featuring focal areas of choroidal
thinning. (b) shows an eye affected with moderate to severe diabetic retinopathy featuring retinal thickening with cystic macular edema.
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Our results are consistent with other observations
supporting the concept that micro and macrovascular
complications of diabetes share common pathogenic
mechanisms beyond those related to the classical risk factors
[1, 40, 41]. Representative images of mild and moderate
diabetic retinopathy detected in the OCT of the enrolled
diabetic patients can be observed in Figure 10. The common
pathogenic mechanisms between micro and macrovascular
complications are uncertain but there is emerging evidence to
suggest that DR has common genetic linkages with systemic
vascular complications [42]. In addition, endothelial
dysfunction, platelet dysfunction, oxidative  stress,
inflammation, and advanced glycation end products are
pathogenic factors for both micro and macrovascular
complications in diabetic patients [40, 41]. Furthermore, DR
reflects widespread microcirculatory disease not only in the
eye but also in vital organs elsewhere in the body such as the
myocardium. Microangiopathy of the myocardium can be
characterized as subendothelial and endothelial fibrosis in the
coronary microvasculature leading to endothelial dysfunction
that impairs myocardial blood flow reserve [43]. Therefore,
retinal microvascular abnormalities may reflect an early
subclinical coronary affection and predispose the
development of clinical cardiovascular events [1].

Several studies supporting the proposition that DR is
significantly associated with silent ischemia and increased
sudden cardiovascular events [1]. Ohtomo et al concluded
that approximately 20% of diabetic patients with retinopathy
were found to have associated subclinical coronary artery
disease [30] and also that there were no significances on
other factors such as body mass index (BMI), HbAlc, eGFR,
insulin usage, type of diabetes and retinopathy severity. Also,
the findings of Klein et al support this premise wherein

(a)

carotid artery intima-media wall thickness is associated with
retinopathy, but other manifestations of atherosclerosis and
most of its risk factors are not associated with severity of
diabetic retinopathy [44]. In contrast, the severity of diabetic
retinopathy was a decisive factor in three other studies,
wherein targher et al have reported in a large cohort study
that diabetic retinopathy, especially in its more advanced
stages, is associated with an increased incidence of ischemic
heart disease independent of other known cardiovascular risk
factors [4]. Um et al concluded that the degree of diabetic
retinopathy correlates with the presence and severity of
ischemic heart disease, wherein severe retinopathy is
associated with 5-fold greater risk [36]. Also, Rong et al have
reported from coronary 64-slice multi-detector computed
tomography angiography analysis that the incidence and
progression of DR were also associated with the severity and
extent of coronary atherosclerosis [45].

Our current results are supportive of DR as a risk factor for
silent myocardial ischemia, wherein 1 in each 4 tested
participants had silent ischemia (SMI) with positive stress-
resting #mTe SestaMIBI myocardial perfusion scintigraphy.
Representative images of normal myocardial perfusion
SPECT, mild and moderate perfusion defects detected in the
enrolled diabetic patients can be observed in Figures 11 &
12. Moreover, the degree of DR is significantly related to the
incidence of affection (P=0.019), wherein moderate to severe
DR is highly suggestive of SMI than mild DR (Odds
ratio=6). Of the total 23 mild DR cases, 21 participants were
negative for SMI (91.3%) and only 2 patients suffer SMI
(8.7%). On the other hand; of the total 30 cases with
moderate to severe DR, 11 patients suffer SMI (36.7%) and
19 patients were negative to SMI (63.3%).

(b)

Figure 11. Two SPECT MPI (Bull's Eye View), wherein (a) showing negative Tc-99m SestaMIBI scintigraphy with normal perfusion. (b) shows a positive test
with mild ischemia at the anterobasal and anterolateral segments that show reversibility at rest.

Also, it is noteworthy that Ohtomo et al used different
modalities to identify silent ischemia in the enrolled group

[30]. They performed Thallium myocardial scintigraphy on
only 13 cases (which account for only 7% of the enrolled 165
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participants) from whom 4 was positive (30%). They used
the less sensitive exercise treadmill test to test 132
participants (80% of the enrolled population). However, the
primary endpoint of their study to identify silent ischemia
was the golden standard coronary angiography, but the
enrollment for this CAG is still problematic due to using
multiple techniques with different sensitivity. Likewise, the
study performed by Klein et al was a retrospective historic
cross-sectional study with regards to CAD, wherein the
authors correlated the degree of diabetic retinopathy with a
history of coronary artery disease and previous strokes [44].

Our findings also highlight the role of hypertension and
the duration of diabetes as additional risk factors that surge
the incidence of silent ischemia in patients with diabetic
retinopathy. The onset of DM had a statistically significant
relation to silent myocardial ischemia in the tested
participants (P<0.001). Whereas the cutoff point of
predicting silent ischemia is 10 years or more (with 76.92%
sensitivity and 92.5% specificity). Also, hypertension is a
comorbid risk factor as it has a strong, statically significant
relation to silent myocardial ischemia in patients with
diabetic retinopathy (P<0.001).

(a)

(b)

Figure 12. Two SPECT MPI (Splash View), wherein (a) showing negative Tc-99m SestaMIBI scintigraphy with normal perfusion. (b) shows a positive test with

mild ischemia at the apex, antero-apical and infero-apical segments.

We also investigated the effect of silent ischemia on the
functional parameters of the left ventricle such as ejection
fraction, end-diastolic and end-systolic volumes. The relation
was statistically insignificant (P=0.916, 0.111 and 0.205
respectively), besides the mean values of these functional
parameters were within the normal ranges, and without a
considerable difference, in both positive and negative stress-
resting 9mTe SestaMIBI myocardial perfusion scintigraphy
(the mean EF=64.50 £ 5.55 in negative participants and 64.31
+ 6.21 in positive participants, the mean EDV=75.37 &+ 20.64
in negative participants, and 86.62 + 24.94 in positive
participants, the mean ESV=26.0 + 10.85 in negative
participants, and 30.77 + 13.90 in positive participants). Hence,
the presence of silent myocardial ischemia does not affect the
left ventricular function in the tested cohort. With regards to
other variables such as gender and age; they show insignificant
relation to silent ischemia (P=0.691 and 0.273 respectively).
Also, DME did not represent a significant risk factor for silent
ischemia in the tested participants (Prz=0.079), in contrast
with the degree of retinopathy, which is consistent with the
assumption of Wong et al that diabetic patients may develop
diabetic macular edema at any stage of retinopathy [46] and
suggests different pathogenesis.

Nevertheless, there is a clear need for evidence-based
guidelines for the early detection of coronary artery disease

in the population with diabetes mellitus that depend on
investigative data rather than clinical judgment. Our study
indicates the important role that can be played by stress MPI
in detecting silent ischemia in asymptomatic diabetic
patients. Although cost-effectiveness studies are still needed;
it is undeniable that diabetic patients could benefit from the
identification of silent myocardial ischemia. In fact, a normal
stress MPI has a very high negative predictive value for
myocardial infarction or cardiac death [47]. And subjecting
diabetic population with abnormal stress MPI to medical and
interventional treatment after early detection of silent
ischemia will essentially lead to favorable outcomes and
decrease the incidence of drastic sudden cardiac events.
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