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ABSRACT 

Background 

The management of patients with coronary artery disease (CAD) is complex. There is no study from India showing 

clinical outcomes in angiographically documented coronary artery disease in ACS and stable coronary artery 

disease   in the current era. In most of previous studies only stable CAD patients were enrolled . Therefore the study 

is planned in view of above points to assess the outcome in patients with angiographically proven CAD on optimal medical 

therapy. 

Methods 

We conducted Hospital based observational descriptive prospective study involving 106 patients who had objective 

evidence of myocardial ischemia and significant coronary artery disease in at least one major epicardial vessel and not 

willing for either CABG or PCI, presenting to department of Cardiology, SMS Medical College from march 2013 to nov. 

2013 and one year follow up was done till nov.2014. The clinical outcomes were recorded at six month and 12 months 

follow up.  

Results 

Most of the patients were male with a mean age of total patients’ 58.93±11.49 years (range 32 to 83 years). Of these patients, 

72 had diagnosis of previously stabilized ACS and 34 had stable coronary artery disease. The baseline characteristics of the 

patients were similar in the two groups. 45.28% of patients were symptomatic due to angina at 6 months. At 12 months, 

only 24.46% of patients had angina. There were no significant differences between the stabilized ACS group and non-ACS 

group in death (overall death 6.6%; 8.3% vs. 2.9%; P = 0.52); hospitalization for acute coronary syndrome (19.4% vs. 

11.8%; P = 0.48); or myocardial infarction (overall MI 10.4%; 11.1% vs. 8.8%; P = 0.98), overall hospitalization rates 

(27.7%vs. 11.8% P=0.09). 
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Conclusions 

Previously stabilized ACS as well as patients with stable coronary artery disease had similar outcomes with OMT so an 

initial management approach; optimal medical therapy can be implemented safely in the patients with previously Stabilized 

ACS as in patients with stable coronary artery disease.  

KEY WORDS :ACS,Angiographically documented coronary artery disease,Non-ACSandOptimal medical therapy, 

INTRODUCTION 

Coronary artery disease (CAD) is the most important 

cause of mortality, but its age-standardized mortality has 

decreased by more than 40% during the last two decades
1,2

. 

Due to the decresed incidence in major risk factors and 

advance medical treatment technology.
3

 Major prognostic 

factors  of  CAD were Advanced age, left-ventricular 

function, and the extent of coronary stenosis as assessed at 

the time of diagnostic coronary angiography and the 

presence or absence of more extensive atherosclerosis in 

other vascular beds.  

Single-, double-, triple-, and left main CAD classification  

is also a major prognostic indicator during long-term 

follow-up of angiography studies[4][5]. 

The management of patients with coronary artery disease 

(CAD) is complex. In high-risk patients with acute 

coronary syndromes (ACS, with or without ST-segment 

elevation) a routine invasive strategy with 

revascularization in most patients provides the best 

outcome with a significant reduction in death and MI 

compared with an initial conservative strategy
6-9

. But 

similar benefit has not been shown in patients with stable 

coronary artery disease.[10][11][12] 

As compared to medical therapy, percutaneous coronary 

interventions still carry a significant risk of acute 

periprocedural complications and follow-up reinterventions 

due to restenosis. The risk factor modification, like 

smoking cessation, exercise, diabetes mellitus 

management, lipid lowering, antianginal, and 

antihypertensive therapies play a major role in 

management of stable angina
13

. From advanced therapies 

like (PCI ) and optimal medical therapy (OMT), it is not 

clear that which one carries better prognostic advantage, so 

further innovation in the field of pharmacologic and 

revascularization and PCI needed for betterment in the 

management of stable angina patients. 

There is no study from India showing clinical 

outcomes in angiographically documented coronary 

artery disease in ACS and stable coronary artery 

disease   in the current era. In most of previous studies 

only stable CAD patients were enrolled so no previous 

studies included both ACS and STABLE ANGINA 

patients. Several of previous trials were conducted in the 

time period before the availability of various newer 

antianginal drugs like Ivabradine
14-16

and Ranolazine
17-18

 in 

clinical practice. 

Therefore the study is planned in view of above points to 

assess the outcome in patients with angiographically 

proven CAD on optimal medical therapy. 

METHODS 

Study population 

This  Hospital based observational descriptive study  was 

conducted at Cardiology department, SMS  Hospital, 

Jaipur  from march 2013 to nov.2014.patients were 

enrolled from march 2013 to nov 2013 and one year follow 

up was done till nov.2014. Entry criteria included patients 

having diagnosis of CSAP,UA,NSTEMI AND STEMI 

with 70% stenosis in at least one proximal epicardial 

coronary artery and objective evidence of myocardial 

ischemia (substantial changes in ST-segment depression or 

T-wave inversion on the resting electrocardiogram or 

inducible ischemia with either exercise or pharmacologic 

vasodilator stress) or at least one coronary stenosis of at 

least 80% and classic angina without provocative testing. 

Exclusion criteria included patients with previously 

documented PCI,previously diagnosed all  heart failure 

patients(decompensated  and compensated heart failure) 

,known Hepatic and renal failure patients, patients with 

significant valvular heart disease, inability or unwillingness 

to consent, cross over from medical to PCI group during 

follow up. All eligible patients fulfilling inclusion criteria 

were explained about the nature and purpose of the study 

after taking their informed written consent. Clinical 

characteristics of these patients, baseline investigations, 

ECG, echocardiographic findings and treatment modality 

were recorded on a predescribedprorforma.All patients 

were assessed by use of a structured questionnaire 

regarding main risk factors and medical history. All 

patients were a detailed cardiac examination, and standard 

laboratory tests(HBA1C, CBC ,Blood urea , S Cretinine, B 

Sugar, Lipid profile) 

Treatment 

Allpatients received antiplatelet therapy with aspirin at a 

dose of 81 to 325 mg per day or 75 mg of clopidogrel per 

day, if aspirin intolerance was present. Diet,  exercise and  

Medical antiischemic therapy included 

longactingmetoprolol, 

isosorbidemononitrate,ranolazine,nikorandil, trimetazidine 

and ivabradine alone or in combination with maximum 

tolerated doses, along with either remipril or losartan  with 

maximum tolerated doses as standard secondary 

prevention. All patients received aggressive therapy to 

lower low-density lipoprotein (LDL) cholesterol levels 

according to guidelines. After achieving the LDL 

cholesterol target, next in  order to increase  high-density 

lipoprotein (HDL) cholesterol >40 mg per deciliter  and 

lower triglyceride <150 mg per deciliter with the help of 

exercise, drugs ( statins, extended-release niacin, or 

fibrates) alone or in combination. Blood pressure and blood 

sugar in diabetic patients were controlled according the 

guidelines.  
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Clinical outcomes 

Clinical outcomes were recorded at six and 12 month 

follow up. Six month and one year follow-up were made by 

personal or telephone contact to these patients and patients 

were called for clinical reassessment and clinical events (if 

any) during follow up period. Ischemia was documented 

by either exercise stress testing or the typical stable angina 

assessment of the Canadian Cardiovascular Society 

(CCS).Outcomes were recorded at six month and one year 

follow up in terms ofclinical symptoms, like worsening 

angina with objective evidence resulting in hospitalization, 

acuteLVF,acute myocardial infarction,CABG and PCI 

during follow up, anddeath. 

Statistical analysis:Sample size was calculated by 

assuming fifty four percent of patients with 

angiographically documented coronary artery disease 

having angina inspite of optimal medical therapy as per the 

result of previous studies, sample size required for present 

study was calculated to 82 patients at relative allowable 

error of 20% and 95% confidence interval.This was 

enhanced and rounded off to 90 patient assuming 10% 

attrition/drop out . So in this study we included 

106Patients with angiographically documented lesions in 

at least one major epicardial vessel (defined as diameter 

stenosis >70%) with documented ischemia (substantial 

changes in ST-segment depression or T-wave inversion on 

the resting electrocardiogram or inducible ischemia with 

either exercise or pharmacologic vasodilator stress) or at 

least one coronary stenosis of at least 80% and classic 

angina without provocative testing and not willing for 

either CABG or PCI. 

All data collected will be entered in excel sheet. 

Continuous variables were assessed by students T 

test.Categorical variables were assessed by chi –square 

test.Results were presented as mean and median with 

corresponding values (SD and inter-quartile ranges, 

respectively) and as percent.P value ≤ 0.05 was considered 

as significant. Outcomes were compared by dividing the 

patients in two groups as previously stabilized 

ACS(patients having UA,NSTEMI and STEMI previously 

with angiographically documented CAD) and non ACS 

group. 

RESULTS 

Baseline Characteristics and Angiographic Data 

Between march 2013 and November 2014,we 

enrolled 106 patients with angiographically documented 

lesions in at least one major epicardial vessel (defined as 

diameter stenosis >70%) with documented ischemia. 

.Most of the patients were male with a mean age of total 

patients 58.93±11.49 years. Of these patients, 72 had 

diagnosis of ACS and 34 had stable coronary artery 

disease. Out of 72, 36 patients have STEMI,16 have 

NSTEMI and 20 have diagnosis of USAP. The baseline 

characteristics of the patients were similar in the two 

groups (Table 1). A total of 89 patients (83.9%) had 

objective evidence of myocardial ischemia, whereas in 

remaining 17 patients, exercise test was negative. 85% of 

the patients had multivessel coronary artery disease. LAD 

was involvement in around 86% of patients.STdepressions 

were found in 18 (16.9%) patients. T wave inversions were 

found in 63(59.4%) patients and Qwaves were found in 38 

(35.8%) patients in resting ECG.In ECHO, 53(50%) 

patients had RWMA and 24(22.6%) patients had diastolic 

dysfunction. 

Medication used during follow-up 

Patients had a high rate of receiving multiple, evidence-

based therapies during follow-up, in both study groups 

(Table 2).combination of Aspirin andclopidogrel was used 

only inpreviously stabilized ACS group. Clopidogrel was 

used in 5 patients of NON-ACS group as alternative to 

aspirin. Most commonly used antianginal drug was 

nitrates. Other antianginals likeNikorandil,Trimetazidine, 

Ranolazine and Ivabradine were used in 74.5%,46.2%,32% 

and 16% respectively. Most of the patients were taking two 

or more antianginal drugs durings follow up.   

Clinical outcomes during follow up 

angina status of patients was assessed according to the 

CCS classification during each visit.45.28% of patients 

were symptomatic due to angina at 6 months. At 12 

months, only 24.46% of patients had angina. There was a 

substantial reduction in the prevalence of angina in both 

groups during follow-up. Statistically significant difference 

for angina was not found inpreviously stabilized ACS and 

NON-ACS groups throughout most of the follow-up period 

(Table 3). At 1 year, 83% of patients in NON-ACS group 

and 75% of those in thepreviously stabilized ACS group 

were free from angina. 6 patients were hospitalized due to 

acute heart failure,all these patients had previous ACS as 

compared to Non ACS group.(P=0.519NS) . Seven 

patients were hospitalized due to new episode of ACS. 

Overall hospitalization rate due to acute coronary 

syndromes and LVF was 27.7% in thepreviously stabilized 

ACS group and 11.8% in NON-ACS group on optimal 

medical-therapy (P=.48).Out of 106 patients, 7(6.6%) 

patients died during follow up(Table 3). In the NON-ACS 

group,3(8.8%) patients subsequently underwent CABG, as 

compared with 2(2.8%) patients in thepreviously stabilized 

ACS group. Revascularization was performed for angina 

that was unresponsive to maximal medical therapy or 

when there was objective evidence of worsening ischemia 

and having new episode of ACS. 11(10.4%) patients had 

STEMI during 1 year follow up. Out of these, death was 

occurred in 3 patients. The rates of myocardial infarction 

were 11.1% in thepreviously stabilized ACS group and 

8.8% in NON-ACS group on optimal medical-therapy. 

Subgroup analyses 

Strong influences of syntax score and LM disease was 

found on clinical outcomes Meansyntax score was 

22.34±12.64 with half of patients had syntax score of 

<22.Mean syntax score was comparable in bothpreviously 

stabilized ACS and NON-ACS group(p=.20).Clinical 

outcomes progressively increased across syntax score 

tertiles but difference was not statistically significant.LM 

disease had more adverse clinical outcomes in comparison 

to Multivessels and single vessels coronary artery disease    
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DISCUSSION 

In our study it was found that all clinical outcomes at 1 

year follow up  showed  no significant differences between 

the previously stabilized ACS and  NON-ACS groups on 

optimal medical  therapy because age, left-ventricular 

function, and the extent of coronary stenosis as assessed at 

the time of diagnostic coronary angiography and the 

presence or absence of more extensive atherosclerosis in 

other vascular beds are the most important prognostic 

factors in patients with established CAD and these factors 

were comparable in both the groups, but the rates of 

hospitalization and episodes of new  acute coronary 

syndromes were more in  previously stabilized ACS group 

in comparison to NON-ACS group( overall hospitalization 

rate 27.7% v/s 11.8% p=0.48). Ourfindings may be 

explained, in part, by differences in atherosclerotic plaque 

morphology and vascular remodelling associated with 

acute coronary syndromes, as compared with stable 

coronary artery disease. Vulnerable plaques (precursors of 

acute coronary syndromes) tend to have thin fibrous caps, 

large lipid cores, fewer smooth muscle cells, more 

macrophages, and less collagen, as compared with stable 

plaques, and are associated with outward (expansive) 

remodelling of the coronary-artery wall, causing less 

stenosis of the coronary lumen.
19

 As a result, vulnerable 

plaques do not usually cause significant stenosis before 

rupture and the precipitation of an acute coronary 

syndrome.
19

 By contrast, stable plaques tend to have thick 

fibrous caps, small lipid cores, more smooth muscle cells, 

fewer macrophages, and more collagen and are ultimately 

associated with inward (constrictive) remodelling that 

narrows the coronary lumen. These lesions produce 

ischemia and anginal symptoms and are easily detected by 

coronary angiography but are less likely to result in an 

acute coronary syndrome[20][21] Furthermore, our lower 

event rate than to COURAGE TRIAL[22]10.3% v/s12.3 

%)  with optimal medical-therapy  may be explained by 

newer systemic therapy that reduced plaque vulnerability 

through aggressive intervention for multiple risk factors 

and evidence-based use of medication. 

In our study, the rates of angina were similar in 

thepreviously stabilized ACS and NON-ACS group during 

follow-up, and rates of subsequent revascularization were 

likewise also similar. However, there was a substantial 

increase  in freedom from angina at 6 month in comparison 

to RITA-2TRIAL[23](58% V/S 42%) and at 12 month  in 

comparison to COURAGE TRIAL[22]76% v/s 67 %) with 

optimal medical therapy, most of which had taken place at 

1 year but with a further improvement at 5 years. This 

finding reflects a benefit of specific antianginal medications 

(e.g., nitrates and beta blockers) or a favourable effect of 

therapies such as statins on endothelial function and 

atherosclerosis. 

There was no significant difference in Mortality and 

myocardial infarction during 1 year follow in thepreviously 

stabilized ACS and NON-ACS group. The overall 

mortality rate was 6.6% of patients in our study which is 

comparable to COURAGE TRIAL
22

and reported in recent 

trials.
24-25

Similarily the rates of myocardial infarction were 

10.3% which is also comparable to COURAGE 

TRIAL[22]and reported in recent trials.[24][25] These 

results are also concordant with a metaanalysis of all 

previous trials involving PCI versus medical 

management.
26

 

In our study, Clinical outcomes progressively increased 

across syntax score tertiles but difference was not 

statistically significant. We studied the role of syntax score 

for prognosis in previously stabilized ACS and NON ACS 

patients treated with OMT but in SYNTAX trial[27] it was 

used in patients treated with PCI and CABG. These results 

of our study can make the SS an effective stratification tool 

when deciding the OMT in different syntax score tertiles in 

multivessels coronary artery disease. 

Limitations of the study: The preponderance of male 

patients (83%) is a limitation of our study .One year follow 

up is very short compared to published trials. The number of 

patients in our study is very small compared to published 

trials so it is not large enough to detect small differences in 

outcomes. Our data is only from one center; hence our 

results are not generalizable. We enrolled both ACS and 

NON-ACS patients in study but in majority of previous trials, 

only NON-ACS patients were enrolled so no data available 

for comparisons.   

CONCLUSION 

Our findings reinforce existing clinical practice guidelines, 

which state that OMT can be safely used in patients with 

stable coronary artery disease, even in those with 

extensive, multi-vessel involvement and inducible 

ischemia, provided that intensive, multifaceted medical 

therapy is instituted and maintained. As our study results 

showed thatpreviously stabilized ACS as well as NON-

ACS patients had similar outcomes with OMT so an initial 

management approaches, optimal medical therapy can be 

implemented safely inpreviously stabilized ACSpatients. 

Butthe results of this study need to be confirmed by further 

studies with larger populations. 
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Table 1: Baseline Clinical and Angiographic Characteristics 

  
ACS(N=72) Non ACS(N=34) 

Total P Value LS 

Variables NO % NO %     

Female 14 19.44 5 14.71 19 0.74 NS 

Male 58 80.56 29 85.29 87   

Diabetes 15 20.83 14 41.18 29 0.05 NS 

Hypertension 19 26.39 13 38.24 32 0.31 NS 

Smoker 57 79.17 24 70.59 81 0.468NS 

Family History 10 13.89 4 11.76 14 0.99 NS 

Dyslipidemia 14 19.44 10 29.41 24 0.37 NS 

past history CVA 5 6.94 4 11.76 9 0.64NS 

past history PAD 6 8.33 2 5.88 8 0.95 NS 

ECHO         

RWMA 44 61.11 9 26.47 53  0.002S 

Diastolic Dysfunction 18 25.00 6 17.65 24  0.551 NS 

Syntax Score        

<22 42 58.33 11 32.35 53 0.026 S 

>32 12 16.67 13 38.24 25 

22 to32 18 25.00 10 29.41 28 

Angiographic             
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Diagnosis 

SVD 14 19.44 2 5.88 16  0.126 NS 

DVD 27 37.50 6 17.65 33  0.06NS 

TVD 24 33.33 22 64.71 46  0.005S 

LM 7 9.72 4 11.76 11  0.985NS 

ECG        

ST Depression 12 16.67 6 17.65 18 o.879NS 

T Wave inversion 53 73.61 10 29.41 63 <0.001 S 

Q Wave 33 45.83 5 14.71 38 <0.004 S 

  Mean SD Mean SD Mean±SD P Value LS 

 Positive Stress test  59 81.94% 30 88.24%  0.58NS 

Age(Range 32 -83 yrs) 57.78  11.55  61.38  11.15   58.93±11.49  .13 

LVEF  48.33  11.23 46.44  11.33  47.73 ±11.24  .42 

Syntax score  23.41 13.06  20.09  11.57  22.34 ±12.64  .20 

SVD-Single vessel disease, DVD- Double vessel disease, TVD-Triple vessel disease, LM- Left main disease, 

RWMA-Regional wall motion abnormality, LVEF- Left ventricular ejection fraction 

Table 2:MEDICATIONS USED DURING FOLLOW UP 

  TOTAL ACS(72) 

  

Non ACS(34) 

  

  

MEDICATION No NO % NO %  P value 

ASPIRIN 101 72 100 29 85.29         0.004 S 

CLOPIDOGREL 69 64 88.89 5 14.71 <0.001S 

STATIN 98 69 95.83 29 85.29 0.128NS 

BETA BLOCKERS 104 71 98.61 33 97.06 0.82NS 

NITRATES 105 71 98.61 34 100.00 0.7NS 

ACE INHIBITORS/ARB 61 46 63.89 15 44.12 0.08NS 

NIKORANDIL 79 46 63.89 33 97.06 <0.001S 

IVABRADINE 17 11 15.28 6 17.64 0.979 NS 

RANOLAZINE 34 21 29.17 13 38.24 0.477NS 

TRIMETAZIDINE 49 29 40.28 20 58.82 0.114NS 

Table 3:CLINICAL OUTCOMES DURING FOLLOW-UP 

  ACS(72) Non ACS(34) Total P Value LS 

SYMPTOMATIC NO % NO %     

Baseline(N=106) 
64 88.89 34 100.00 98 0.104 NS 

First follow up(N=106) 
30 41.67 18 52.94 48 0.75NS 

Second Follow 

Up(N=94) 

16 25.00 7 16.67 23 0.44NS 

HOSPITALIZATION       

DUE TO ACS 14 19.4 4 11.8 7 0.48NS 

DUE TO LVF 6 8.33 0  6 0.20NS 

MI 8 11.11 3 8.82 11  0.98NS 

Fatal MI 3 4.17 0 0.00                  3 0.56NS 

Non Fatal MI 5 6.94 3 8.82                  8  0.95NS 



International Journal of Medicine & Health Research 

IJMHR 46|Volume 1|Issue 2|2015 | 
 

8 

 

CABG 2 2.78 3 8.82 5  0.37NS 

DEATH 6 8.33 1 2.94 7 0.519NS 

Non cardiac             

hepatitis B 1 1.39 0 0.00 1  0.7NS 

Cardiac       

CVA 0 0.00 1 2.94 1  0.7NS 

LVF 1 1.39 0 0.00 1 0.7NS 

MI 3 4.17 0 0.00 3 0.56NS 

VT 1 1.39 0 0.00 1  0.7NS 

ACS- Acute coronary syndrome, LVF-Left ventricular failure, CVA-Cerebrovascular accident 

Table 4:CLINICAL OUTCOMES DURING FOLLOW-UP ACCORDING TO SYNTAX SCORE 

 

Figure 1 
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ACS

Non ACS

SYNTAX SCORE Total Death CABG MI 

  No No % No % No % 

<22 53 2 3.77 2 3.77 3 5.66 

22 to32 28 1 3.57 1 3.57 3 10.71 

>32 25 4 16.00 2 8.00 5 20.0 

Total 106 7 6.60 5 4.72 11 10.37 

P Value LS   0.09 NS 

  

0.675NS 0.153 NS 


