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Prevalence of Abnormal Myocardial Perfusion SPECT Imaging and All Cause
Mortality, among Asymptomatic Diabetic and Non-diabetic
Blacks and Hispanicsin an Inner-city Hospital
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Abstract: Diabetesis a Coronary Artery Disease (CAD) equivalent. Diabetics have extensive CAD, frequent
silent ischemia and myocardia infarctions. Mortality in asymtomatic diabetics unergoing SPECT Tc99m-
MIBI Myocardial Perfusion Imaging (MPI) is unknown. Performing MPI in asymptomatic diabetics may
identify higher proportions of silent CAD. Revirwed 231 MPIs of asymptomatic diabetics (N=75) and
non-diabetics (N=156), in Blacks and Hispanics who were referred for evaluation of CAD with no H/O CAD,
PAD, MI, angina pectoris, revascularization,cardiomyopathy and valvular heart disease. All-cause mortality
from Socia Security Death Index was searched, giving at least 36 months of follow up. Diabetics were
significantly older, more hypertensives and less likely to be smokers but there were no differences with regards
to gender, postmenopausa status, hyperlipedimia, obesity, F/H/O premature CAD, occurrence of chest pain
at peak stress and stress EKG abnormalities. Proportion of abnormal MPIs (ischemiaonly, scar only, ischemia
and scar only, separately or all combined together) among both were similar (20%). Gated EF% was significantly
lower among diabetics (47.5+18.4 vs. 53.8+14.4, p=0.009). Diabetics had significantaly higher all-cause mortality
(25.65 vs. 5.7%, p=0.0002). On multivariate logistic regression analysis only diabetes (OR=7.45) and age
(OR=1.05) were significant predictors of mortality. Asymptomatic diabetics compared to non-diabetics had
lower EF, similar prevalence of abnormal stress EKG and MPI. However, al-cause mortaliy among diabetics was
four fold higher compared to non-diabetics. Our findings suggest that all diabetics still be treated with
aggressive risk factor modification, irrespective of their MPI results, to prevent the development and
progression of CAD and reduce mortality.
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INTRODUCTION Reports of the prevalence of abnormal MPI in

asymptomatic diabetic patients are varied™*. and it is

The incidence of diabetes is increasing in epidemic
proportions*?, Adult Treatment Panel Il guidelines
consider diabetes as a CAD equivalent and CAD is the
leading cause of death in patients with diabetes®.
Diabetic patients compared with non-diabetics, have more
extensive CAD and more frequent silent ischemia and
myocardial infarctions®®. The American Diabetes
Association (ADA) guidelines recommend stress testing
and/or Myocardia Perfusion Imaging (MPI), when two or
more additional CAD risk factors are present™. The
specific value of stress testing with or without MPI in
asymptomatic diabetic patients remains unclear and isthe
subject of ongoing investigations. However, performing
MPI in asymptomatic diabetics may identify higher
proportions of silent CAD earlier and this may result in
prevention of cardiac events, better healthcare and lower
healthcare cost.

uncertain whether it is higher compared to non-diabetic
patients. Diabetes is an important predictor for myocardial
infarction and death in patients with known CAD and
even with normal MPI"®, Blacks and Hispanics have not
been adequately included in previous studies; hence
there is a paucity of data among these race/ethnicities.
This study was undertaken to compare the prevalence of
abnormal MPIs and all cause mortality in asymptomatic
patients with and without diabetes among Blacks and
Hispanics.

MATERIAL AND METHODS

This study was approved by the institutional review
board of Bronx Lebanon Hospital Center of Bronx, New
york. This was a retrospective study with the population
selected from 934 consecutive patients who were referred
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for evaluation of CAD. Medica history including
guestionnaire for angina and focused cardiology
examination were performed by a cardiologist before
performing the stress test. Patients for this study wre
selected as follows. First: patients with CAD, peripheral
arterial disease, myocardial infarctions, revascularization,
cardiomyopathy and valvular heart disease were excluded.
Second: Based on the angina questionnaire, chest pain
was subdivided in four subgruops. angina pectoris,
atypical angina pectoris, atypical chest pain and
asymptomatic for chest pain. Third: only those patients
(N=231), determined to be asymptomatic for chest pain,
first by their own referring physicians and then by the
cardiologist who reinterviewed the patient and confirmed
the referring physician’s impression, prior to performing
a stress test were included in this study. Reasons for
referral for stress test in these asymptomatic patients
were: to detect CAD, risk stratification and evaluation of
ischemia as a pre-operative evaluation and the reasons
for referra were similar among diabetics and non-
diabetics. In the absence of chest pain, among both
diabetics and non-diabetics, patients with other multiple
conventional cardiac risk factors, such as age,
hypertension, smoking, hyperlipedimia and positive family
history of premature CAD, are neverthelesss routinely
sent for stress testing at our institution. This practice
results from the high prevalence of hyppertension and
diabetes among Black and Hispanic patients. Patients on
lipid lowering, antihypertension,and antidiabetic treatment
a the time of study were defined as having
hyperlipedimia, hypertension and diabetes, respectively.
Patients who reported smoking $1 cigarettes per day

were considered to be smokers. Patients underwent rest
and stress Technetium-Tc99m Sestamibi  Single-Photon
Emission-Computed Tomography (SPECT) MPI with
treadmill exercise or pharmacological stress testing (i.e.
adenosine, dipyridimole or dobutamine) performed in
accordance with standards of the American Society of
Nuclear Cardiology™. Correction softwares for scatter,
attenuation and motion were used in the image
reconstruction to reduce artifacts. The left ventricular
gjection fraction was derived from ECG-gated images™.
MPIs were reviewed by one of the two independent
cardiologists blinded to patients histories. The
interpretation of the scan was semiquantitatively
performed by visua analysis assisted by bullseye
(Autoquant, Cedar Sinai, Los Angeles, CA.) anaysis.
Stress and rest MPI abnormalities were described as
revesible (ischemia), fixed (scar only) or mixed (scar with
ischemia) and were categorized as small, moderate or large
on the basis of quantification. All cause mortality was
determined by searching the socia security death index
database with average follow up of 36 months. Follow up
information was available for al the subjects. Patients
were divided in two groups, diabetics (N=75) and non-
diabetics (N=156) and all comparisons are between them.

Statistical analyses. Datawere first analyzed in bivariate
mode with either categorical (chi-square or Fisher’s exact)
tests or analysis of variance for continuous data. At the
bivariate level, p#0.05 was considered statistically
significant. Multivariate logistic regression analysis was
then performed on all variables with a bivariate significant
level of # 0.10.

Table 1: Clinical, stress test and MPI variables and all cause mortality among asymptomatic diabetic and non-diabetic patients

Diabetics (N=75) Non- Diabetics (N=156) Pvalue
Clinica variables
Age (years) 66 £10.9 62.5+13.0 0.045
Female 46 (61 %) 97 (62 %) 0.91
Postmenopausal 35 (76 %) 59 (61 %) 0.07
Hypertension 69 (92 %) 105 (67 %) 0.00005
Hyperlipedimia 25 (33 %) 38 (24 %) 0.15
Smoking 9 (12 %) 36 (23 %) 0.04
Stress Test Variables
Treadmill Exercise stress test 16% 42% 0.0001
MPI Variables
MPI normal 60 (80 %) 125 (80 %) 0.98
MPI ischemia 4 (5.3 %) 15 (9.6 %) 0.14
MPI scar only 5 (6.7 %) 6 (3.9 %) 0.35
MPI scar with ischemia 6 (8.0 %) 10 (6.5 %) 0.52
TID 1.05+ 0.07 1.04+0.15 0.29
LHR 0.314 + 0.06 0.312 + 0.06 0.86
Gated EF% 475+ 184 53.8+14.4 0.009
All-Cause mortality over 36 months
Overall 25.6 % 57 % 0.00002
MPI normal 24.0% 31% 0.0008
MPI abnormal 28.0 % 6.3 % 0.016

Values are mean + SD or numbers (%) of subjects

MPI = Myocardia Perfusion Imaging

TID = Transient Ischemic Dilation of Left Ventricular Cavity
LHR = Lung Heart Ratio

EF = Ejection Fraction
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RESULTS

The clinical characteristics and MPI results of
patients with and without diabetes are shown inthe
( Table 1) The study cohort consisted of 95% Blacks and
Hispanics, 62% females, 34% undergoing treadmill
exercise. Patients with diabetes were significantly older,
more likely to be hypertensive, less likely to be smokers
and less likely to undergo exercise treadmill stress test
compared to non-diabetics. There were no differences in
gender distribution, proportion of postmenopausal
females, hyperlipedimia, obesity and family history of
premature CAD.

Proportions of abnormal MPIs (20%) were similar
among patients with and without diabetes. Proportions of
MPIs with ischemia, scar only and scar with ischemia as
well as locations, severities and sizes of scan
abnormalities were similar in both groups. However, the
mean left ventircular gjection fraction (47.5£18.4% vs.
53.8+14.4%, p= 0.009), even though within normal limits,
was significantly lower among patients with diabetes.
Occurrence of chest pain at peak stress, stress EKG
abnormalities, transient ischemic dilatation of the left
ventricular cavity and lung heart ratios were similar in
both groups.

Over a mean follow up period of 36 months, there
were a total of 29 (12.6%) deaths in the whole group.
However, diabetics had significantly higher death rate
overal (25.6% vs. 5.7%, p=0.00002), in patients with
norma MPI (24% vs. 3.1%, p=0.0008) and in patients with
abnormal MPI (28% vs. 6.3%, p=0.016). On multivriate
logistic regression analyses only diabetes (odds ratio =
7.45, p=# 0.00001) and age (oddsratio = 1.05, p = 0.023)
were significantly associated with mortality whereas other
variables such as (gender, proportion of postmenopausal
females, hyperlipedimia, obesity and family history of
premature CAD, occurrence of chest pain at peak stress,
stress EKG abnormalities, transient ischemic dilatation of
the left ventricular cavity and lung heart ratios,
proportions of MPIs with ischemia, scar only and scar
withischemiaaswell as locations, severities and sizes of
scan abnormalities) were not associated with mortality.

DISCUSSION

The prevaence of abnormal MPIs in asymptomatic
diabetics in our study is somewhat higher than the 6-9%
observed in the two large-scale screening studies
performed in Italy and a smaller study in Francé*,
However, these studies consisted of  younger
patients,"*¥ relatively healthier patients (retinopathy or
nephropathy patients excluded)™ and used less sensitive
imaging technique such as planar rather than SPECT
imaging™>*. In our study, patients were relatively older
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(63.8£12.6 vs. 54.2+6, years), patients with diabetic
complications were included and we used SPECT imaging
with Technetium-Tc99m sestamibi. CAD is considered to
beamagjor problemin postmenausal women and diabetes
further reduces the female coronary advantage®®®,
Additionaly, diabetes has stronger effect on the risk of
CAD™ and cardiovascular deaths®? in women compared
to men. Our study included 63% women (age 65 + 12.3
years) of whom two-third were post-menaupausal. Our
results are consistent with previously reported prevaence
of silent ischemia in asymptomatic diabetic patients,
15.7% by Janand DB. et al,™@ 26% by DeLorenzo A.
et al,™ and recently reported 22% by Wackers FJT
et al.,”™ However, these three studies did not include a
control group of asymptomatic non-diabetic patients.
Contrary to our expectations, proportions of abnormal
MPIs (20%) were similar among patients with and without
diabetes. In agreement with our conclusion, Caracciolo E.
et al.™ found similar prevalence of asymptomatic
ischemia in patients with and without diabetes during
exercise treadmill testing and ambulatory ischemia
monitoring. Nesto RW et al ™ have reported that among
patients with positive exercise thallium scintagraphy,
during exercise treadmill testing, angina occurred more
frequently in diabetic compared to non-diabetic patients.
However, the prevalence of angina during stress test in
our study was similar among diabetic and non-diabetic
patients. In our study, diabetics compared to non-
diabetics were older (66 vs. 62.5 years) and this may have
contributed to a higher prevalence of hypertension in
diabetics. Relatively higher prevalence (75%) of
hypertension overall among both groups combined in our
study is consistent with previously reported data that
Blacks® and Hispanics have a higher prevalence of
hypertension, especialy in diabetics.

Even though, in our study the proportion of
abnormal MPIswas similar in asymptomatic patients with
and without diabetes, patients with diabetes had
significantly higher mortality overall and in subgroups
with and without abnormal MPIs. Hachamovitch R. et al,
reported that diabetes is a major determinant for events
such as myocardial infarction and death even in patients
with  normal  MPI"™@. Our results and those of
others#* suggest that all diabetics should still be
treated with aggressive risk factor modification,
irrespective of their MPI results, to prevent the
development and progression of CAD. Even though, we
did not have cause of death, it is highly likely that most of
the death were related to cardiovascular diseases as it is
the leading cause of death in patients with diabetes®?.

In diabetics, myocardial ischemia from small vessel
diseasd™ may cause left ventricular dysfunction in the
absence of the epicardial coronary narrowing or abnormal
MPI. This may partly explain significantly reduced gated
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left ventricular gection fractions (even though within
normal limits) among patients with diabetes.

Most importantly, to our knowledge, no data exist
regarding the prevalence of abnormal MPIs and all
cause mortality in asymptomatic Blacks and Hispanics
diabetics.

Diabetic patients may be unable to complete
symptom-limited treadmill exercise test because of
obesity, peripheral vascular disease and peripheral
neuropathy. Consistent with these findings , diabetic
patients in our study were lesslikely to undergo treadmill
exercise test.

In this study, patients came from a population
referred to nuclear laboratory for evaluation of possible
CAD; therefore the findings may not be applicable to a
broader population. However, patients had no chest pain,
myocardial infarction  or revascularization, hence
represent a population with true diagnostic challange.
Due to the retrospective nature of the study we could not
assess duration of diabetes.

Magjor strengths of this study include: first of itskind
study to include large numbers of Blacks, Hispanics and
females, comparison of asymptomatic diabetics with non-
diabetics, inclusion of patients with diabetic
complications, use of Technetium-Tc99m Sestamibi
radiotracer, SPECT MPI technique, use of correction
softwares for scatter, attenuation and motion in the image
reconstruction so as to reduce artifacts.

CONCLUSIONS

Asymptomatic diabetic patients compared to
asymptomatic non-diabetics, have similar prevalence of
abnormal stress EKG and MPIs and have significantly
lower gection fractions. In this study, routine screening
for CAD in asymptomatic diabetic patients did not detect
more CAD compared to non-diabetic patients. However,
diabetics had higher all cause mortality. Therefore, our
findings suggest that all diabetics should still be treated
with aggressive risk factor modification, irrespective of
their MPI results, to prevent the development and
progression of CAD and reduce mortality. It remainsto be
determined whether these findings would be replicated in
non-minority populations. Accordingly, a randomized,
large scale multicenter, multi-ethnic and racial, prospective
study iswarranted.
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