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Abstract - Background: Ischemic heart disease (IHD) is the leading cause of death worldwide based on WHO. PCI is the most 
common management used to treat IHD. The result of PCI for STEMI and NSTEMI management is satisfying. The prevalence 
of complication of PCI, however, was 17.2% for mortality and 42% for Major Adverse Cardiovascular Events (MACE). There 
are several risk-stratification score that is employed to predict the outcome of patients undergoing PCI. NMCRS is one of the 
most well-known scoring system worldwide. Anemia is prevalent among patients diagnosed with ACS. Previous studies had 
shown that anemia was independently associated with adverse outcome after PCI. Therefore, the objective of this study is to 
evaluate the association of anemia with NCMRS scoring system as predictor of in-hospital mortality and MACE after PCI. 
Methods: The design of this study is a cross-sectional study. Between August 1st, 2013 and August 31st, 2014, 119 patients 
diagnosed with acute coronary syndrome (ACS) from CiptoMangunkusumo Hospital– supspecialistic-level hospital and 
center of national referral – met our inclusion and exclusion criteria. For statistical analysis, Mann-Whitney test was used to 
evaluate the NMCRS mortality and MACE score difference between two groups. Results: There were 119 subjects included in 
this study. The median age of the subjects was 59 years (33 – 82). Among all subjects, 81.5% were male and 18.5% were 
female. The number of patients diagnosed with anemia was 36.1%. Among these patients, 26.1% patient was diagnosed with 
UAP, 31.1% was diagnosed with NSTEMI, and 42.9% was diagnosed with STEMI. The NMCRS mortality and MACE score 
were higher significantly in patients with anemia compared to without anemia with a p-value of 0.002 and 0.001 consecutively. 
Conclusion: In conclusion, anemia is associated with increase both NMCRS score in mortality and MACE which possibly 
correlated with incidence of actual in-hospital mortality and MACE rate. Our study emphasized the importance of anemia as 
risk predictor and suggest the inclusion of hemoglobin parameter in the risk-stratification for PCI. 
 
Keywords - Acute coronary syndrome, anemia, New Mayo Clinic risk score, percutaneous coronary intervention 
 
I. INTRODUCTION 
 
Based on data from World Health Organization 
(WHO), in 2015, ischemic heart disease (IHD) is the 
leading cause of mortality worldwide. 1 It is estimated 
that seven million deaths caused by IHD every year. 
Patient with IHD, moreover, will suffer from disabling 
conditions.  Roughly 129 million of disability 
-adjusted life years (DALYs) are caused by IHD.2 
The most common management of IHD at the present 
is percutaneous coronary intervention (PCI). In united 
states, the PCI use rate from 1990 – 2004 is increasing 
58% and the CABG rate is decreasing.3 At the present 
time, PCI has been the standard management of 
ST-Elevation Myocardial Infarction (STEMI) and 
other indicated subsets of IHD. It has been concluded 
that PCI improve the survival rates of patient with 
STEMI. Furthermore, PCI has been shown to increase 
the long-term survival of patients with Non-ST 
Elevation MI (NSTEMI).4  
 
Despite the success rate of PCI, the prevalence of 
complications after PCI was 17.2% for mortality and 
42% of Major Adverse Cardiovascular Events 
(MACE).5,6 There are several risk-stratification score 
made to predict the outcome of patients undergoing 
PCI. One of the most well-known scoring system is 
New Mayo Clinic Risk Score (NMCRS). NMCRS 
comprises of seven parameters, i.e. age, creatinine 

value, left ventricular ejection fraction, preprocedural 
shock, the onset of myocardial infarction (under 24 
hours), heart failure on presentation, and the presence 
of peripheral artery disease. This scoring system has 
good internal validation and been used worldwide.7 
Anemia is prevalent among patients with acute 
coronary syndrome (ACS).8 It was easily diagnosed by 
using simple laboratory examination. McKechnie et 
al9 studied the effect of preprocedural anemia and the 
in-hospital outcome after PCI. It was concluded that 
anemia was an independent factor of in-hospital 
mortality and MACE. Therefore, the objective of this 
study is to evaluate the association of anemia with 
NMCRS score as predictor of in-hospital mortality 
and MACE after PCI. 
 
II. METHODS 
 
The design of this study is a cross-sectional study, 
using one-point time approach. Data were recorded 
from Center of Medical Record, CiptoMangunkusumo 
Hospital. Between August 1st, 2013 and August 31st, 
2014, 119 patients diagnosed with acute coronary 
syndrome (ACS) from Intensive Cardiac Care Unit, 
CiptoMangunkusumo Hospital– subspecialistic-level 
hospital and center of national referral – met our 
inclusion and exclusion criteria.  The inclusion criteria 
were (1) patients diagnosed with acute coronary 
syndrome who underwent PCI, (2) patients with age 
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above 18 years old. The exclusion criteria was in 
complete data from medical record.  
Patients with ACS consisted disease spectrum from 
unstable angina (UAP), NSTEMI (Non-ST elevation 
myocardial infarction, and STEMI (ST elevation 
myocardial infarction). NMCRS mortality and major 
adverse cardiovascular event (MACE) score were 
assessed using calculator from variables, such as age, 
serum creatinine level, left ventricular ejection 
fraction, myocardial infarction within 24 hours or less, 
pre-procedural shock, chronic heart failure and 
peripheral arterial disease.7MACE was definedas one 
or more of the following(1) in-hospital death,(2) 
recurrent MI (with pathological Q wave on 
electrocardiogram), (3) urgent or emergent coronary 
arterybypass graft (CABG) operation, and (4) 
cerebrovascular disease during hospitalization. 
Anemia was defined based on WHO with a cut-off 
value of hemoglobin level of 12.0 g/dLand hematocrit 
level of 36.0 % for female, and hemoglobin level of 
13.0 g/dL and hematocrit level of 39.0 % for male.  
Sociodemographic and clinical characteristics 
baseline were described between patient group with 
and without anemia. Continuous variables were 
presented as mean ± SD or median (minimum – 
maximum) based on distribution of data. Categorical 
variables were presented as frequency (percentage). 
For statistical analysis, Mann-Whitney test was used 
to assess the NMCRS mortality and MACE score 
difference between two groups.  
 
III. RESULTS 
 
A. Sociodemographic and Clinical Characteristics 
There were 119 subjects included in this study. The 
median age of the subjects was 59 years (33 – 82). 
Among all subjects, 81.5% were male and 18.5% were 
female. The number of patients diagnosed with anemia 
was 36.1%. Among these patients, 26.1% patient was 
diagnosed with UAP, 31.1% was diagnosed with 
NSTEMI, and 42.9% was diagnosed with STEMI. 

 

 
Table 1. Sociodemographic and clinical characteristics of 

subjects 

B. NMCRS mortality and MACE predictors 
NMCRS mortality and MACE variables were age, 
serum creatinine level, left ventricular ejection 
fraction, myocardial infarction within 24 hours or less, 
pre-procedural shock, chronic heart failure and 
peripheral arterial disease. The comparison of 
NMCRS predictors were presented in Table 2. 

 

 
Table 2. Comparison of NMCRS prognostic factor between 

patients with and without anemia (N=119) 
 
C. Comparison of NMCRS score between patients 
with and without anemia 
The mean difference of NMCRS mortality score 
between two groups was2.73 (95%CI 1.13 – 4.32). 
Meanwhile, the mean difference of NMCRS MACE 
score between two groups was 2.21 (95%CI 0.86 – 
3.57). The NMCRS score was higher significantly in 
patients with anemia compared to without anemia. The 
box-and-whiskers plots were depicted in Figure 1 and 
2.  
 

 
Figure 1. Comparison of NMCRS mortality score between 

patients with and without anemia (p value = 0,002) 
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Figure 2. Comparison of NMCRS MACE score between 

patients with and without anemia (p value = 0,001) 
 

DISCUSSION 
 
Among all patients with ACS, there were 36.1% 
diagnosed with anemia. It was higher than that was 
found in the previous study. McKechnie et al8 found 
24.6% patients who diagnosed with anemia. Other 
study conducted by Mamas et al10 concluded the 
prevalence of anemia in their study was 28%.  
Result from this study showed a significant 
association between anemia and the mortality and 
MACE score. This result indicated that anemia was 
indirectly associated with in-hospital mortality and 
MACE after PCI. This finding was supported by 
several studies. Study by McKechnie RS, et al9 
showed that anemia is an independent factor of 
in-hospital mortality and MACE. Lee et al11 also 
found that anemia independently increased 30-days 
MACE. Moreover, it has been concluded from 
meta-analysis studied by Kwok CS et al12 that anemia 
was independently associated with mortality and 
MACE. 
 
The possible explanation of these relationship is that 
anemia impair the oxygen delivery leading to tissue 
hypoxia. It is supported by increased cardiac enzymes 
after PCI in patients with anemia.11 Moreover, anemia 
will increase the cardiac output, a condition which 
further deteriorate myocardial necrosis. Anemia is 
thought to increase left ventricular mass, thereby 
increasing the risk of myocardial infarction.10,11 
Despite the clear association between anemia and PCI 
adverse outcome, the role of preprocedural transfusion 
is still controversial.8 Kwok CS et al13 concluded that 
periprocedural blood transfusion is associated with 
adverse outcome. Further study is needed for 

obtaining the best approach for hemoglobin 
normalization in patient with ACS undergoing PCI. 
There were several limitations in this study. First, the 
number of subject included in this study was relatively 
small compared to other previous studies. Second, 
possible confounding factors were not excluded 
through multivariate analysis. However, previous 
study has drawn conclusion that anemia was an 
independent factor of in-hospital mortality and 
MACE. To our knowledge, this was the first study 
about anemia and its association with predictor score 
of PCI outcome in Indonesia. Further research is 
needed to know the direct association between anemia 
and PCI outcome in Indonesia with large number of 
subject. Third, in this study, we did not elaborate the 
etiology of anemia per se. 
 
CONCLUSION 
 
In conclusion, anemia is associated with increase both 
NMCRS score in mortality and MACE which possibly 
correlated with incidence of actual in-hospital 
mortality and MACE rate. Our study emphasized the 
importance of anemia as risk predictor and suggest the 
inclusion of hemoglobin parameter in the 
risk-stratification for PCI. 
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