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ABSTRACT

Introduction: Cardiovascular diseases account for approximately 75% of the deaths that occur in patients with diabetes. People
with diabetes have an increased prevalence of atherosclerosis and coronary arterydisease and experience higher morbidity and
mortality after acute coronary syndrome and myocardial infarction. The aim of this paper to compare the diagnostic accuracy of
exercise treadmill test in the detection of significant and severe coronary artery disease as determined by coronary angiography
between diabetics and non diabetics.

Materials and Methods: This comparative study had been carried out in the department of Cardiology, GMKMC Hospital,
Salem in patients with 50 number of CAD with diabetes and 50 number of CAD without diabetes during the period of August
2015toMay 2017.

Results: Based on the study protocol of study patients were divided as more significant coronary artery lesion and positive
exercise treadmill test in diabetic patients were grouped as Group A(N=50) and those without diabetes were grouped as Group B
(N=50) for statistical analysis. There is close relationship between the METS, ST Segment Shifts, TMT respondents and CAG with
respect to the diabetic patients.

Conclusion: In the present study, there is strong correlation between positive exercise treadmill test and coronary angiographic
profile in patients with diabetes and non-diabetes. It is shown that in our study that there is positive treadmill testin METS less than
5 predicts an increased likelihood of TVD (18%) and LMS (3%) LMCA disease involvement, Complex lesion, lesion like Bifurcation
(14%) and Calcification (33 %) was significantly higher in diabetics.

Introduction:

Coronary artery disease remains the leading cause of mortality and
morbidity'. Diabetes mellitus (DM) is a global health issue and
burden. The population of DM patient is rapidly increasing in India,
following the westernization of life the Indian style. Diabetes is the
7" leading cause of death in India, with much of that mortality a
result of cardiovascular disease’. Ultimately atherosclerosis
accounts for 65-80 % of all deaths among south Indian patients
with diabetes’.

Because the clinical signs of coronary artery disease in diabetic
patients are hard to detect and routine screening is costly, it would
be of great benefit to try to either prevent CAD from occurring or
to detect it early and provide optimal care by using a resting 12 lead
ECG, exercise Treadmill testand Coronary angiography.

Exercise Treadmill test is non-invasive relatively inexpensive and
widely used in the clinical setting. Four major clinical uses of
exercise testing relating to diagnosis, prognosis and functional
assessment and therapeutic prescription Coronary angiography
(CAG) s presently the gold standard investigation in the evaluation
of coronary artery disease. In our study, its correlation with positive
exercise Treadmill test in patients with diabetes and without
diabetes is assessed.

Materials and Methods:

We have selected 50 number of CAD patients with diabetes were
randomly selected for study (Group A) and results were compared
with control of 50 CAD patients without diabetes (Group B). They
were men and women ranging in the age from 30 to 65 years with
a mean of 48 years. All patients were evaluated with detailed
history, examination and laboratory investigation including fasting
blood sugar, post prondial blood sugar, lipid profile, 12 leads ECG
exercise treadmill test with Bruce protocol and coronary
angiography. They were included in the study after adhering to
study protocol.

We have taken the blood pressure, height and weight of the each
patient. All the blood tests were done after 12 hours of overnight
fasting by Calorimetry Diabetes mellitus was diagnosed to be
present if a patient had a definite history of diabetes with records
of treatment or fasting plasma glucose more or equal to 126 mg/d|
or also two hour past load glucose more or equal to 200 mg/dl,

based on the guidelines of the American Diabetes Association
2015. Angina class of each patient was defined according to CCB
classification’.

All the patients were exercised in the Treadmill according to the
Bruce and modified Bruce protocol under Cardiologist’s
supervision. The exercise test procedure was explained to them
and each patient’s consent was obtained. The patients were
exercised according protocol using the graded multistage treadmill
test. Patients were encouraged to their maximum. Those who are
in decompensated heart failure, advanced AV block and high risk
unstable Angina are excluded from the study. Metabolic
equivalents, (METS) was used to express the estimated work load1.
The positive exercise ECG was determined by conventional criteria
more or equal to 1 mm of horizontal or down slopping ST segment
depression at 80 m sec after the end of the QRS complex (from J
point)in three consecutive beats.

The Coronary angiograms were done in Toshiba standalone cath
lab in our hospital. Coronary angiograms were done through (R)
radial (or) right femoral artery approach after getting patient’s
consent. CAD was defined as the presence of more or equal to
50% stenosisin the Coronary arteries.

Results and Data Analysis:

Datas are expressed as mean value plus or minus standard
deviation (SD). Statistical significant analysis defined as P<0.05.
Statistical analysis was done using SPSS software system based on
the study protocol. 100 study patients were divided as those
significant Coronary artery lesion and positive exercise treadmill
test in diabetic patients were grouped as Group A (N=50) and
those without diabetes were grouped as Group B (N=50) for
statistical analysis. They were thoroughly evaluated by 12 leads
ECG, Exercise treadmill test, 2 D Mode Doppler and Tissue Doppler
Echocardiography and Coronary Angiography. The results of the
study were as follows.

The association between TMT,CAG with diabetes patients were
analyzed and the results were given in the following bivariate
table.

TMT AND DIABETES MELLITUS

|
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DM Type Total
Non Diabetic | Diabetic
T™MT Mild 28 21 49
28.0 % 21.0% | 49.0%
Moderate 16 19 35
16.0% 19.0% | 35.0%
Severe 6 10 16
6.0% 10.0% | 16.0%
Total 50 50 100
50.0% 50.0% | 100.0%
CAG* DIABETES MELLITUS
DM Type Total
Non Diabetic | Diabetic
CAG N 9 5 14
9.0% 5.0% 14.0%
SVD 12 9 21
12.0% 9.0% 21.0%
DVD 20 14 34
20.0% 14.0% 34.0%
TVD 9 19 28
9.0% 19.0% 28.0%
Left Main 0 3 3
0.0% 3.0% 3.0%
Total 50 50 100
50.0% 50.0% 100.0%

In order to find the relationship between the TMT and CAG of the
respondents and Diabetes Mellitus, a Chi-Squre test was used and
result of the test is shown in the following table:

Chi-Square Test

Value df | P Value Remark
T™MT 8.652 2 0.013 Significant
CAG 10.326 4 0.035 Significant

Itis observed from the above table that the P value is less than 0.05
or and hence, the result is significant at 5% level. From the
analysis, itis concluded that there is close relationship between the
TMT and CAG of the respondents and Diabetes Melitus.

The association between TMT and CAG in diabetics and non-
diabetics is analyzed and the results were given in the following
table.

TMT- CAG* Diabetics

Diabetic CAG Total
N | SVD | DVD TVD | Left Main
Mild 4 9 4 5 0 22
8.0%(18.0%| 8% [10.0%| 0.0% 44.0%
Moderate| 0 0 9 9 1 19
0.0%[0.0% | 18.0% |18.0% | 2.0% 38.0%
Severe 0 0 3 5 1 9
0.0%|0.0% | 6.0% [10.0%| 2.0% 18.0%
Total 4 9 16 19 2 50
8.0%(18.0%|32.0%%|38.0% | 4.0% 100.0%
TMT- CAG* Non-Diabetics
Non - CAG Total
Diabetic N SVD DVD TVD
TMT Mild 6 7 12 7 32
8.0% |14.0%| 24.0% | 14.0% | 60.0%
Moderate| 1 5 8 3 15
2.0% [10.0%| 16.0% | 6.0% | 34.0%
Severe 0 3 0 0 3
0.0% | 6.0% | 0.0% | 0.0% | 6.0%
Total 7 130..0%| 18 10 50
10.0% |30..0%40.0% %| 20.0% | 100.0%

In order to find the relationship between the TMT of the
|

respondents and CAG, a Chi-Square test was used and result of
the testis shown in the following table:

TMT - CAG - Diabetes -Chi-Square Test

Value Df P Value Remarks
Diabetic 16.715 8 0.033 Significant
Non -Diabetic| 6.810 6 0.339 Not Significant

From the analysis it is concluded that there is close relationship
between the TMT of the respondents and CAG with respect to the
diabetic patients

Discussion:

Coronary artery disease in patients with diabetes is a rising scourge
in developing and underdeveloped countries. It remains the most
common single cause of mortality and morbidity in men below 65
years of age6. For early diagnosis of CAD, before the occurrence of
major mishap like myocardial infarction, treadmill stress test
remains a chief, cost effective and widely available and applicable
approach. The advent of selective coronary arteriograpy has
enabled the clinician to correlate in vivo coronary artery anatomy
with such non-invasive tests as exercise electrocardiography.

In this study, we included all the patients with the positive exercise
treadmill test to determine how will the existences of three vessel
or LMS can be predicted among patients referred for a treadmill
exercise test with suspected CAD.

When we analyzed the relationship of CAG with TMT, we found
that there was statistically significant correlation between CAD
and TMT. In diabetics and non-diabetics (P = 0.000 highly
significant) from our study. TMT correlation with normal epicardial
coronary arteries was 14%, whereas for single vessel disease,
double vessel disease & TVD and left main disease were 21.0%,
34% 28% and 3% respectively.

Our findings were similar to that of Roitmanetal finding13, in their
study, they found that strong correlation between positive exercise
treadmill test and CAG. Proudfit etal21 reported METS in an
independent predictor of the exercise of TVD or LMS When we
analysedthe relationship between METS and diabetes mellitus, we
found that METS <5 was 9.8% in diabetic and only 3% in non-
diabetic, and we also noted that METS >7 was 18% in diabetic and
31.5% in non-diabetic. Our findings were similar to that of Bartel
AG eal11 who reported a positive relationship between workload
and existence of TVD or LMS in diabetics and non-diabetics. We
also noted that METS <5 was 22.5% in TVD and 16% in DVD and
3% in LMS in diabetic patient but only 12% in TVD, 6% in DVD
and 9.5% in SVD in non-diabetics.

Saeed Sadegan MD etal8 reported that workload equal to or less
than 7 METS indicated on 8.3% chance of detecting LMS
confirmed by angiographic findings. In our study, there is 5%
chance of detecting LMS which was confirmed by CAG. In
contrast, when the workload was raised to greater than 7 METS,
this chance decreased to 0%.

When analyzing the relationship between ST shifts and CAG, we
found that there is close relationship between ST segment shift of
the respondents and CAG with respect to the diabetic group
(P=0.004). From our study, we noted that ST segment > 2 mm in
CAD patients with diabetes, was 11% in DVD, 8.5% in TVD and
6% inLMS.

Whereas in non-diabetics 5% in SVD, 6% in DVD, 7.5% in TVD
and 0% in LMS. Our findings were similar to that of Alan G.Bartel
etal11 who reported that the degree of ST Segment depression
was related to the severity of CAG. They found the patients having
ST Segment depression greater than 2.00 mm were much likely to
have TVD, than those with less severe ST depression. These
findings correlate with our study.

Among diabetic patients, 9(9.5%) had chronic total occlusion
involving SVD and 12 (16%) had DVD, 19 (19.5%) had TVD
chronic total occlusion. The corresponding values in non-diabetics

-| www.worldwidejournals.com |

| 63 [



PARIPEX - INDIAN JOURNAL OF RESEARCH

Volume-6 | Issue-10 | October-2017 | ISSN - 2250-1991 | IF : 5.761 | IC Value : 79.96

was 15 (15.0%), 18 (20.0%) and 10 (10.0%) respectively
(P=0.035). When we analyzing diffuse lesion in diabetic patients it
was 36 (82%) and 26 (45%) in non-diabetics. Our findings
correlated with that of Jaishankar etal findings5 in their study, they
were observed diffuse lesion were present in 47 % in diabetics and
24% in non-diabetics. Bagchi Saumati etal7 also demonstrated
that significantly higher incidence of severe disease (DVD, TVD)
was found in CAD patients with diabetes. (P <0.05).

From our study, we have observed that the pattern of vessel
involvement was similar in both groups with mostly commonly
involved was left anterior descending artery. Our findings correlate
with Girish etal observation®.

When we are analyzing LMCA involvement in patients with CAD
with diabetes and non-diabetes, we found that LMCA
involvement was higher in diabetes patient (3.0%) versus none in
non-diabetics patients (P=0.000). This finding correlated with that
of Girish etal study, in their study they demonstrated that LMCA
involvement was higher in diabetic patients (P<0.001).

When we are analyzing bifurcation lesion in both groups, we
found that Bifurcation lesion was higher in diabetics (14%) and in
non-diabetics, it was only 3%. We also noted that calcified lesions
were 33% in diabetics and 14% in non-diabetics. Our findings
correlates with that of Laxman Dubey etal study”, in their study,
they observed that calcified lesions were 56% in diabetics and
29% in non- diabetics.

Conclusion:

In the present study, there is strong correlations between positive
exercise treadmill test and coronary angiographic profile in
patients with diabetes and non-diabetes. METS is an independent
predictor of the existence of the Three Vessel or Left Main Disease.
It is shown that in our study that there is positive treadmill test in
METS less than 5 predicts an increased likelihood of TVD (18%)
and LMS (3%) in patient with diabetes. Our study confirmed that
there is a positive relationship between workload and existence of
TVD or LMS. This study shows that the degree of ST segment
depression correlates well with the angiographic degree of the
stenosis. ST segment depression >2.00 mm has significant
correlation in predict TVD (8.5% ) and LMS (6%). Diabetes
Mellitus results in a higher incidence of chronic total occlusion and
more proximal and more diffuse coronary lesion (80%). Chronic
total occlusion involving TVD in diabetic (19.5%) is more than in
patients without diabetes (10%). Complex lesion like Bifurcation
(14%) and calcification (33%) was significantly higher in diabetics.
It is shown that in our study that there is LMCA disease
involvement was higher in diabetics, when compared with non-
diabetics. i.e.3% in diabetics.

REFERENCES

. EugeneBraunwald. Heart Diseases-10th Edition.

Pick up Text Book of Diabetes

Joslin Text Book of Diabetes

Seshaiah Text Book of Diabetes

Jaishankar etal — A comparative study of coronary angiographic data between

diabetics and non-diabetics. InT.J. DIAB. DEV.Countries (1995) Vol.15

Wood Kl., SamentaA.Burden AC, Diabetics as risk factor for acute myocardial

infarction in Asians and Europeans. Br.Heart Journal 1989-62:118-22

7. BagchiSoumitaetal — Comparision of clinical and angiographic profile in ischaemic
heart disease in patients with and without diabetics. JAPI December
2003;Vol51;68

8. Saeed Sadeghianetal using work load to predict left main coronary artery stenosis
in candidates for coronary angiography. J.TehUniv.Heat Ctr.3(2007)145-150

9.  Leslee).Shaw. Use of a prognostic treadmill score in identifying diagnostic coronary
disease subgroups. Circulation 1998; 98; 1623-1630

10. Polizos G. etal. The severity of myocardial ischaemia can be predicted by exercise
electrocardiogram. Cardiology 2005; 104;215-220

11. Bartel AG etal Graded exercise stress tests in angiographically documented
coronary artery disease. Circulation 1974,;49;348-356

12. Carrol M. Martin and David R.Mcconahay. Maximal treadmill exercise Electro
cardiography; Correlation with coronary angiography and cardiac hemodynamics.
Circulatin 1972; 46;956-962

13.  RoitmanD.Jones WB, Sheffield TC| comparison of sub maximal exercise ECG test
with coronary angiogram. Ann Internal medicine 72; 641;1970

14. DemanyM.A.Torobe.Aimmerman Has Correlation between coronary
arteriography and the post exercise electrocardiograph Amer.
J.Cardio.19:516;1967

15. McHenry PI. LISA CP.Krochel SB; correlation of treadmill exercise
electrocardiogram with arteriographic location of coronary disease. AmerJ.Cardiol.
26;649,1970

16.  Ascoop LA, Simoons ML. etal, Exercise Test, history and serum lipid level in patient

ahWN =

o

20.

21.

22.

23.

with chest pain and normal electrocardiogram at rest. Comparison of findings at
coronary arteriography. Amer. Heart J82; 609, 1971

Kansol S, Roitman D. Sheffield I.T, Stress testing with ST segment depression at
rest. An angiographic correlation. Circulation 1976;54;636-639.

Likoff W. Kasparinetal. coronary arteriography. correlation with
electrocardiography response to measured exercise. Am. J.Cardiol. 18;160,1966
Girish K Sonwalkeretal, coronary angiographic profile in diabetics and non-
diabetics- A comparative study. Indian Heart ) 2005;37; 381-425

Mark DB, Hlatky MA etal Localizing coronary artery obstruction with exercise tread
milltest AnlIntern med.1987;106;53-55.

Proudfit. W, shiray EK; Selective cine coronary arteriography; correlation with
clinical finding in 1000 patients; circulation 33;901,1966.

Victor F. Froelicher JR etal. The correlation of coronary angiography and the
electrocardiographic response to maximal treadmill testing in 76 asymptomatic
men. Circulation1973;48;557-6. .

Relationship between type2 diabetes mellitus and coronary artey lesion
characteristics;a single center study Laxman Dubey et al NHJ Volume10
November2013

ey

I www.worldwidejournals.com |»



	Page 1
	Page 2
	Page 3

