
Prognostic Value of Residual SYNTAX Score Combined with ACEF Score 
in Acute Coronary Syndrome Patient After Percutaneous Coronary 
Intervention in Saiful Anwar Hospital, Malang. 
Adhika Prastya1*, Mohammad Saifur Rohman2, Novi Kurnianingsih2, Sasmojo Widito2, Ardian Rizal2 

A R T I C L E I N F O A B S T R A C T

1. Introduction

https://doi.org/10.21776/ub.hsj.2022.003.01.4
Received 9 August 2021; Received in revised form 30 November 2021; Accepted 15 December 2021

*Corresponding author at: Brawijaya Cardiovascular Research Center, Department of Cardiology and Vascular Medicine, Faculty of Medicine, 
Universitas Brawijaya, Malang, Indonesia.
E-mail address: adhikapw@gmail.com (A.Prasetya).

Available online 1 January 2022

Heart Science Journal
Contents list available at www.heartscience.ub.ac.id

Heart Sci J 2022; 3(1): 21-27

Journal Homepage : www.heartscience.ub.ac.id

Background : Percutaneous coronary intervention (PCI) is one of the revascularization options in patients with 
the clinical acute coronary syndrome (ACS) who often have multiple and complex vascular lesions. So, the 
decision to complete revascularization is still a widely explored topic to reduce the rate of rehospitalization and 
reinfarction.  
Objectives : This study aims to determine the predictor value of rehospitalization and reinfarction events used in 
ACS patients undergoing PCI using coronary angiography parameters with residual SYNTAX scores and clinical 
parameters using ACEF scores
Methods : The study was a prospective cohort with the inclusion criteria being all ACS patients who underwent 
PCI in RSUD Dr. Saiful Anwar Malang from January 2017 to July 2021. All patients underwent PCI and 
underwent coronary angiography evaluation after PCI with a residual SYNTAX score (rSS) and divided into 
categories into rSS≤8 and rSS>8. All patients underwent laboratory examination of serum creatinine and 
post-PCI echocardiography, and an ACEF score was obtained (ACEF score = age/left ventricular ejection fraction 
+ 1 [if serum creatinine >2 mg/dl]). Research subjects will be followed up for at least one year related to the 
incidence of post-PCI rehospitalization and reinfarction. 
Results : From a total sample of 209 patients, it was found that the residual SYNTAX score data had the most 
significant predictive factor for the occurrence of rehospitalization at 1 year after PCI (OR = 6.14; 95%CI = 1.92 
– 19.67; p = 0.002). At the value of rSS > 8, (AUC 0.750; 95%CI = 0.682 - 0.818; p = 0.001) has a good 
predictive value for the occurrence of rehospitalization. However, combining with clinical parameters using the 
ACEF score provides a better predictive value. This study shows that the combination of rSS>8 and ACEF score 
>1.2 provides a better predictive value (AUC = 0.884; 95%CI = 0.832-0.936; p = 0.001) for the incidence of 
rehospitalization in post-PCI ACS patients. 
Conclusion : Acute coronary syndrome patients with residual SYNTAX scores >8 and ACEF scores >1.2 had a 
strong predictive value for rehospitalization events one year after PCI. The use of the combination of these two 
scores is expected to be a clinical guide to obtain the degree of completeness of revascularization in ACS patients.
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 Coronary heart disease (CHD) is the number one cause of 
death globally. Data in 2017 showed that 17.8 million people in the 
world died from cardiovascular disease and of all deaths from cardio-
vascular disease, 35.6 million people were found to be disabled due to 
cardiovascular disease.1 It is predicted that by 2030, deaths from 
cardiovascular disease will reach 24.2 million, which is 32.5% of all 
deaths that year.2 In developing countries from 1990 to 2020, the 
mortality rate from CHD will increase by 137% in men and 120% in 

women, while in developed countries, the increase is lower at 48% in 
men and 29% in women.3 Based on the 2018 Riset Kesehatan Dasar 
(Riskesdas), the highest prevalence of cardiovascular disease in 
Indonesia is CHD. According to age group, CHD is most common in the 
age group 75 years and over (4.7%), followed by the age group 65-74 
years (4.6%), the age group 55-64 years (3.9%), and the age group 
45-54 years (2.4%).4  Acute coronary syndrome (ACS) is an acute 
manifestation of torn atheromatous plaques due to changes in plaque 
composition and thinning of fibrous tissue in CHD patients. Classifica-
tion of ACS can be divided into ST-segment elevation myocardial 
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infarction (STEMI), non-ST-segment elevation myocardial infarction 
(NSTEMI), and unstable angina pectoris (UAP).5 ACS patients often 
have multivessel coronary artery lesions obtained after percutaneous 
coronary intervention (PCI). In these conditions, it is necessary to 
assess whether complete revascularization is necessary to reduce the 
number of recurrent infarctions or repeated hospitalizations due to 
myocardial infarction. The incidence of rehospitalization in STEMI 
patients undergoing PCI has decreased significantly compared to 
patients receiving only fibrinolytic (4.8% and 9.6%) within one year.6

 The SYNTAX score is developed to predict the risk of acute 
myocardial infarction or death in stable coronary heart disease. The 
prognostic value of the SYNTAX score is obtained from assessing the 
severity of coronary artery obstruction and the location of the obstruc-
tion.7 Currently, the SYNTAX score has been developed for various 
clinical conditions, including in patients with single-vessel disease or 
ACS. This score has also been developed into other scores, including the 
residual SYNTAX score (rSS), which was developed to measure and 
describe the degree of complexity of the stenosis remaining after PCI. 
rSS was reported to increase the prognostic value after undergoing PCI, 
and rSS>8 was identified as the degree of incomplete revasculariza-
tion, which was strongly associated with increased mortality and 
adverse ischemic events.8 In addition, PCI has also been shown to 
improve quality of life, especially due to improvement in chest pain 
complaints. However, the rSS measurement method as a predictor to 
assess the extent to which revascularization can significantly improve 
quality of life is still not widely used.9

 Apart from the angiography results in ACS patients, the value 
of clinical parameters in patients also has a significant prognostic value 
for the incidence of repeated hospitalization. In a study that analyzed 
the PRAMI Study, the clinical presentation of patients with Killip scores 
>1, left ventricular ejection function <50%, and residual coronary 
artery stenosis >30% were strong predictors of recurrent infarction 
within 30 days post-PCI.10 This indicates the need for a comprehensive 
parameter value as a risk stratification between the values of clinical 
parameters and the angiography results in ACS patients. Risk stratifica-
tion in ACS patients has been studied previously and found in several 
clinical parameters showing significant prognostic value. TIMI and 
GRACE scores have been widely used as risk stratification, but their use 
is still limited only as clinical parameters and has not been used in 
conjunction with angiographic parameter values. Scores of age, serum 
creatinine values , and left ventricular ejection fraction (ACEF Score) 
have been studied significantly as risk stratification for the 30-day 
post-myocardial infarction mortality. The ACEF score of 1.2 significant-
ly indicates a high mortality rate in post-myocardial infarction patients, 
and its use has been widely used in conjunction with the SYNTAX 
score.11 This study was conducted by measuring the combined rSS score 
and ACEF scores to assess the prognostic capacity of the incidence of 
reinfarction and rehospitalization in ACS patients undergoing PCI at 
Saiful Anwar Hospital Malang.

2. Material and Methods
 
 The population in this study were patients with acute 
coronary syndrome from January 2017 until June 2020 who had 
optimal medical therapy and underwent PCI procedures at Saiful 
Anwar Hospital, Malang. The sample was selected by non-probability 
sampling, and the sampling technique used was consecutive sampling, 
where all subjects consecutively and meeting the selection criteria were 
included in the study until the required number of subjects was met. 
The inclusion criteria were patients with acute coronary syndrome, 
both with a diagnosis of STEMI and NSTEMI. They are receiving 
optimal medical therapy, have undergone a PCI procedure at Saiful 
Anwar Hospital, and have complete medical record data (laboratory 
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and echocardiography). Exclusion criteria were patients who were not 
willing to be included in this study, patients who could not be followed 
up, and patients with coronary artery angiography who decided to 
undergo coronary bypass surgery (CABG). Patients who were followed 
up did not consume optimal medication after PCI. Finally, 208 patients 
were included in this investigation according to the inclusion and 
exclusion criteria. This study was authorized by the hospital's central 
institutional review board committee. Reviewing patient medical 
records yielded clinical data. An independent core angiography 
examined all of the patients' angiograms, both pre-and post-procedure. 
Experienced technicians calculated the baseline SYNTAX score and the 
residual SYNTAX score visually. In vessels with less than 1.5 mm 
diameter, the SYNTAX score method (http://syntaxscore.com/) was 
used to score each lesion. The residual SYNTAX score of the lesions 
after the PCI operation was used to calculate the rSS. The endpoint of 
this study was 1-year rehospitalization and reinfarction after the PCI 
procedure.

 The mean, standard deviation was used to characterize 
continuous variables (SD). It was decided to use either the Student's T 
or the Mann–Whitney rank-sum test to compare two discrete variables. 
Counts and percentages were used to express categorical variables, and 
Chi-squared or Fisher's exact tests were used to compare them. rSS was 
split into two groups, with rSS 8 and rSS > 8 being the most recent 
numbers. Additionally, there are two ACEF scores: 1.2 and >1.2. The 
ACEF score is used to categorize students. Multivariable logistic regres-
sion analysis with Hosmer–Lemeshow statistics calibrated the model 
using the ACEF and rSS scores. In order to determine the predictive 
value of ACEF-rSS and other risk scores, including ACEF score, SYNTAX 
score, and combinations between rSS > 8 and ACEF score > 1.2, 
receiver operating characteristic (ROC) curves were used. The 
Kaplan–Meier method was used to compute cumulative event rates, 
and the results were compared using a log-rank test. A significance 
level of 0.05 was used in the statistical analyses conducted using IBM 
Corp.'s SPSS version 26.0.

3. Results

 This study involved all ACS patients admitted to the 
Emergency Room RSUD dr. Saiful Anwar Malang from January 2017 to 
June 2021. All patients received PCI procedures during the treatment 
period. Three hundred twenty-two subjects met the inclusion criteria, 
then collected using medical record data and coronary angiography. 
One hundred thirteen subjects had to be excluded (12 subjects only had 
angiography or no revascularization with stent placement, 38 subjects 
had incomplete medical record data, 37 patients could not be followed 
up, and 26 patients did not continue taking the medication regularly) 
based on exclusion criteria. Therefore, a total of 209 subjects were 
analyzed in this study. This study evaluated the primary outcome 
clinical parameters using the ACEF score consisting of age, left ventric-
ular ejection fraction, and serum creatinine and angiographic parame-
ters using the SYNTAX score and the residual SYNTAX score on rehospi-
talization and reinfarction followed for at least one year after PCI.

 There were 165 (78.9%) male subjects, and 44 (21.1%) 
subjects were female. The mean age of the study population was 
58.1±11.2 years, with an age range of 26–91 years. Population anthro-
pometric data showed a mean BMI of 24.3 ± 3.4 kg/m2 (overweight 
mean). The most common risk factor was smoking (66.5%), followed 
by hypertension (48.3%). Most of the patients were diagnosed as 
STEMI, with 174 (83.2%) patients and 35 (16.2%) patients were 
diagnosed as NSTEMI. At baseline, the hemodynamic profile was 
obtained with a mean SBP of 126 ± 31.4 mmHg, DBP of 75 ± 16.2 
mmHg, and a MAP of 91.65 ± 18.6 mmHg. The laboratory profile 
showed mean hemoglobin within the normal range of 13.6 ± 2.3 g/dL 
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Table 1. Baseline characteristics.

Variable

Age (year)
Gender
     Male, %
     Female, %
BMI (kg/m2)
History Hypertension, %
History Diabetes Mellitus, %
History Smoker, %
Dyslipidemia, %
Diagnose
    STEMI, %
    NSTEMI, %
Hb (g/dl)
Creatinine serum (mg/dl)
Creatinine clearance (ml/min/1.73m2)
Troponin I (ug/L)
CKMB (ug/L)
LDL (g/dl)
HDL (g/dl)
SBP (mmHg)
DBP (mmHg)
MAP (mmHg)
Killip >II, %
LVEF (%)
LM Disease, %
Vessel disease
     1 VD, %
     2 VD, %
     3 VD, %
Femoral Access, %
Fluoro Time (min)
Target vessel
     1 vessel, %
     2 vessel, %
Stent Implantation
     1 stent, %
     2 stent, %
     3 stent, %
Direct Stent, %
Thrombosuction, %
TIMI Flow 3, %
Complication related procedure
Baseline SYNTAX Score
Residual SYNTAX Score
     rSS=0, %
     0<rSS≤8, %
     rSS>8, %
ACEF Score
     ACEF score≤1,2, %
     ACEF score>1,2, %

No rehospitalization
(n=120)

56.1 ± 12.2

93 (44.5)
27 (12.9)
25.3 ± 3.8
66 (31.6)
25 (12.0)
77 (36.8)
6 (2.9)

101(48.3)
19 (9.1)
13.7 ± 3.8
1.35 ± 1.14
77.13 ± 39.0
8.6 ± 12.7
130.2 ±143.9
127.6 ± 38.8
39.5 ± 10.1
127 ± 30.3
77 ± 15.4
94 ± 19
25 (12)
49.3 ± 9.8
13 (6.2)

30 (14.4)
32 (15.3)
58 (27.8)
118 (56.5)
13.75 ± 8.8

116 (55.5)
4 (1.9)

104 (49.3)
16 (7.7)
0
31 (14.8)
16 (7.7)
109 (52.2)
30 (14.4)

17.3 ± 11
7.05 ± 9.8
23 (11)
73 (34.9)
24 (11.5)
1.42 ± 0.65
59 (28.2)
61 (29.2)

Rehospitalization 
(n=89)

60.9 ± 9.1

72 (34.4)
17 (8.1)
25.0 ± 2.9
35 (16.7)
33 (37.1)
61 (29.2)
5 (2.4)

73 (34.9)
16 (7.6)
13.5 ± 2.9
2.29 ± 4.89
59.69 ± 30.51
13.2 ± 19.1
120.9 ± 114.7
129.9 ± 42.3
38.6 ± 10.2
124 ± 32.8
72 ± 16.9
89 ± 20.4
24 (11.2)
44.3 ± 10.3
15 (7.2)

4 (1.9)
15 (7.2)
70 (33.5)
86 (41.1)
14.98 ± 8.9

83 (39.7)
6 (2.9)

76 (35.9)
12 (5.7)
1(0.5)
14 (6.7)
6 (2.9)
75 (35.9)
32 (36)

28.47 ± 11.7
16.5 ± 10.5
3 (1.4)
18 (8.6)
68 (32.5)
1.87 ± 0.73
21 (10)
68 (32.5)

Note. Significant p value <0,05. STEMI, ST-elevation myocardial infarction; NSTEMI, Non-ST elevation myocardial infarction; BMI, Body mass 
index; SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP, mean arterial pressure; LVEF, left ventricle ejection fraction; CKMB, 
creatinine kinase-MB; HDL, high density lipoprotein; LDL, low density lipoprotein; TIMI, Thrombolysis in Myocardial Infarction; LM, left main; VD, 
vessel disease; SYNTAX, Synergy between percutaneous coronary intervention with taxus and cardiac surgery; rSS, residual SYNTAX score.

Total 
(N=209)

58.1 ± 11.2

165 (78.9)
44 (21.1)
25.2 ± 3.5
101 (48.3)
58 (27.8)
138 (66.0)
11 (5.3)

174 (83.2)
35 (16.8)
13.6 ± 2.3
1.75 ± 3.3
69.7 ± 36.6 
10.5 ± 15.9
125.9 ± 132.1
128 ± 40.2
39.1 ± 10.1
126 ± 31.4
75 ± 16.2
92 ± 19.7
49 (23.4)
47.2 ± 10.3
28 (13.4)

34 (16.3)
47 (22.5)
128 (61.2)
204 (97.6)
14.28 ± 22.4

199 (95.2)
10 (4.8)

180 (86.2)
28 (13.3)
1 (0.5)
45 (21.5)
22 (10.5)
184 (88)
62 (29.7)

22.05 ± 12.6
11.09 ± 11.1
26 (12.5)
91 (43.5)
92 (44)
1.62 ± 0.72
80 (38.3)
129 (61.7)

p

0.002*
0.671

0.459
0.036*
0.015*
0.608
1.0
0.823

0.672
0.044*
>0.001*
0.04*
0.588
0.549
0.324
0.477
0.036*
0.122
0.384
0.001*
0.290
>0.001*

0.734
0.324
0.416

0.622

0.113
0.191
0.325
0.118

>0.001*
>0.001*

>0.001*
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accompanied by a mean patient with increased troponin I level of 10.5 
± 15.9. Most of the subjects on angiographic evaluation had multives-
sel disease lesions, with only 34 patients (16.3%) having a single lesion 
in the coronary arteries, but almost 199 patients (95.2%) had revascu-
larization of one coronary artery. The number of complications during 
the procedure reached 29.7% in all patients. The results of angiograph-
ic evaluation obtained TIMI flow 3 results in as many as 184 patients 
(88%).

 Multivariate analysis of clinical and angiographic variables 
using the regression method showed that history of hypertension was a 
significant factor in the incidence of rehospitalization with p=0.12 and 
residual SYNTAX score > 8 with p=002. History of controlled 
hypertension has a value that has protection against rehospitalization 
events with an OR of 0.38 (0.17-0.81). The residual SYNTAX score has 
the most significant value, with an OR value of 6.14 (1.92 – 19.67). 

 Multivariate analysis of the ordinal regression method 
showed that only the residual SYNTAX score parameter had a signifi-
cant effect on rehospitalization in ACS patients undergoing PCI. The 
researcher categorizes the residual SYNTAX score variable into ordinal 
data by dividing the cut-off 8 and the ACEF score based on the 1.2 
cut-offs. The residual SYNTAX score with a cut-off value of >8 also 
provides an excellent prognostic value with a sensitivity of 77.5% and 
specificity of 72.5% (AUC = 0.750; 95%CI = 0.682 - 0.818, p <0.001). 
The cut-off result of ACEF score >1.2 can predict rehospitalization 
reasonably well with a sensitivity of 80.9% and a specificity of 71.7% 
(AUC = 0.763; 95%CI = 0.682-0.818, p <0.001). The results of 
combining both clinical and angiographic parameters with ACEF scores 
and residual SYNTAX scores showed the best prognostic value for the 
incidence of rehospitalization with a sensitivity value of 84.3% and a 
specificity of 92.5% (AUC = 0.884; 95%CI = 0.832 - 0.936, p = 0.001).  
In ACS patients with residual SYNTAX scores >8, 1 year after PCI, 
66.7% were free from rehospitalization. The value of the ACEF score 
>1.2 indicates the survival rate to rehospitalization of 71%. Patients 
with ACEF scores >1.2 and residual SYNTAX scores >8 had the highest 
probability of rehospitalization with a survival rate of 15.5%.

4. Discussion

 This study shows that the largest population of patients 
diagnosed with ACS who underwent PCI during treatment were STEMI 
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patients, with a proportion of 83.2%. Demographic data in this study 
showed that most patients were male (78.9%) with a mean age of >58 
years, and the highest risk factor was smoking. The mean BMI was 25.2 
± 3.5 kg/m2 (overweight). The results of this study are in line with the 
research by Tern et al. in 2020 involving the STEMI population in 5 
Asia-Pacific countries (Australia, Japan, Korea, Singapore, and Malay-
sia). Tern et al. showed that the highest proportion of STEMI patients 
were men (78.7%), smokers (53%), the youngest average age was 56 
years in Malaysia, and the oldest age was 67.1 years in Japan.12 Data in 
Indonesia, especially Jakarta, showed a similar pattern of the STEMI 
population, with the highest proportion being male (85%) and smoking 
as the main risk factor (61%).13

 Analysis of bivariate studies showed that the rehospitaliza-
tion rate was influenced by several factors, including clinical factors 
such as age, history of hypertension, history of diabetes mellitus, serum 
creatinine level, creatinine clearance, troponin, diastolic blood 
pressure, and left ventricular ejection fraction; and factors influenced 
by PCI measures such as patients with multivessel disease, baseline 
SYNTAX score, and residual SYNTAX score. However, a multivariate 
study showed that the most influential variables were a history of 
hypertension and a residual SNTAX score of more than 8. This 
multivariate analysis study showed that a history of hypertension is a 
protective factor for the occurrence of rehospitalization in ACS patients 
after PCI with an OR of 0.38 (95% CI, 0.17-0.81). This is consistent 
with several observational studies related to the effect of hypertension 
on the clinical outcome of patients with ACS. A study conducted by 
Erne et al. showed that of 41,771 patients diagnosed with ACS where 
24,916 patients with a history of hypertension showed a good prognos-
tic value for events in the hospital with OR = 0.82 (95% CI, 
0.73-0.93).14 This is supported by another study which showed that 
hypertensive patients diagnosed with myocardial infarction had a lower 
mortality rate. This is indicated by the data that hypertensive patients 
experienced less cardiogenic shock (4% vs 11.6%, p 0.01), atrioventric-
ular block (4.9% vs 7.4%, p=0.02), and the incidence of ventricular 
arrhythmias (2.2% vs 3.7%, p=0.04).15

 The residual SYNTAX score has a significant prognostic value 
for the rehospitalization rate in post-PCI ACS patients.

Figure 1. Graph of ROC variable ACEF score, residual SYNTAX score 
and a combination of the two on the incidence of rehospitalization in 
ACS patients after PCI.

Figure 2. Kaplan-Meier chart Free of Rehospitalization of ACS patients 
in 1 year after PCI based on ACEF scores and residual SYNTAX scores.
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Researchers used a cut-off residual SYNTAX score of more than 8 based 
on several previous studies that have been tested to show a good 
prognostic value. The study conducted by Braga et al. categorizes the 
residual SYNTAX scores into three groups, namely complete revascular-
ization (rSS=0), reasonable incomplete revascularization (0<rSS<8), 
and incomplete revascularization (rSS≥8). This study showed that 
incomplete revascularization increased the risk of death by 1.8 times 
higher than patients who underwent complete revascularization.16 
Another study with a more significant number of patients with a sample 
of 10,344 patients showed the same thing. In 2 years of observation in 
patients who had undergone revascularization with PCI procedure, this 
study showed an rSS value>8 indicating the incidence of MACE 
compared to patients who had complete revascularization (20% vs. 
8.7%, p<0.001) and after multivariate analysis showed that rSS is an 
independent predictor of the incidence of MACE in CHD patients who 
have undergone PCI.17 This is consistent with the results of our study, 
which show that the residual SYNTAX score is the only significant 
factor in the incidence of rehospitalization in ACS patients undergoing 
PCI. The proportion of patients who received complete revasculariza-
tion in this thesis was lower, with only 12.4% of patients undergoing 
complete revascularization. Most of the angiographic data obtained 
showed that the patients had multivessel disease lesions, as many as 
175 (83.7%) patients. Of course, it will be challenging to achieve a 
complete revascularization rate. Most of the interventions performed 
on patients were only targeted at single lesions, with 199 (95.2%) 
patients. In another study that assessed STEMI patients with multives-
sel disease who underwent revascularization with PCI procedure, it was 
found that from a total of 535 patients, a complete revascularization 
rate of 198 patients (37%).16

 In the bivariate analysis, it was found that age, serum 
creatinine level, and left ventricular ejection fraction were significant 
variables indicating the rate of rehospitalization. The use of the ACEF 
score, where the parameters used are age, left ventricular ejection 
fraction, and serum creatinine, has been studied previously. The use of 
ACEF cut-off score in this study used a value of 1.2, where the mean 
ACEF score in patients with rehospitalization was significantly higher 
than in patients who were not rehospitalized (1.42 vs. 1.87, p> 0.001). 
In the initial study, the ACEF score in post-PCI patients used data from 
the LEADERS study. In this study, 1208 patients were determined to 
have an ACEF cut-off score of more than 1.27, indicating a significant 
value for mortality (0.7% vs. 4.5%, p=0.002) and reinfarction rate 
(2.5% vs. 6.7%, p=0.006) in 1-year post-follow-up was significant 

25

compared with a low ACEF score.18 Another multicenter study in Italy 
also showed that an ACEF score >1.25 indicated a significant MACE 
rate at 30 days post-PCI. The ACEF score can provide significant 
prognostic value in terms of the incidence of MACE, all-cause mortality, 
the incidence of myocardial infarction, and stent thrombosis.19 The 
ACEF score is a simpler clinical parameter and can provide an excellent 
prognostic value. 

 Our study emphasizes merging the two parameters, both 
clinical parameters represented by the use of ACEF scores and 
angiographic parameters using residual SYNTAX scores. In this study, 
combining the two values with an rSS value > 8 with an ACEF score > 
1.2 indicates a better prognostic value than using only a single parame-
ter both clinically and angiographically. This is consistent with recent 
studies by combining the two parameters of ACEF scores and residual 
SYNTAX scores. In 10,072 patients evaluated for the next two years, 
post-PCI using ACEF and rSS scores were better. They showed better 
prognostic scores than the use of ACEF scores alone (C-statistic = 0.835 
vs. 0.776 p<0.001). The combined use of the two scores shows better 
predictive value in the long-term evaluation of cardiac death.20

 The subset analysis of the study is more specific to patients 
with ACS who underwent PCI. This score combination has only been 
widely used recently, but in patients with stable CHD conditions under-
going PCI. This thesis study emphasizes the role of achieving complete 
revascularization with clinical parameters to assess the rehospitaliza-
tion rate. Another study conducted in India showed that the IMA-NEST 
subset of patients who underwent PCI showed that combining clinical 
and angiographic parameters using SYNTAX SCORE II (SSII) provided 
a predictive value for developing MACE that was better than 
angiographic values (SYNTAX score, SYNTAX score). And clinical 
values such as ACEF score (OR 5.72 [1.81-18.08] p=0.003).21 Patients 
with acute coronary syndromes, using the ACEF score can be a good 
and simple risk stratification tool. This was demonstrated in an 
observational study in Switzerland. The study showed that the ACEF 
score showed a good prognostic value predictive of mortality one year 
after being diagnosed with ACS. ACEF scores corresponded to 
increased mortality (HR 3.53, 95%CI [2.90-4.31], p 0.001), MACE 
incidence (HR 2.23, 95%CI [1.88-2.65], p 0.001), and reinfarction 
rates. (p 0.001) (HR 2.58, 95% CI [1.71-3.89], p 0.001).22

 Our study shows that the ACEF score > 1.2 and the residual 
SYNTAX score > 8 show a good predictive value for the incidence of 

Table 2. The results of multivariate analysis of clinical and angiographic variables on the incidence of post-PCI rehospitalization.

Variable
Age
History hypertension
History diabetes mellitus
Creatinine clearance
Creatinine clearance
Troponin I
DBP
Multivessel disease
LVEF
Baseline SYNTAX Score
Residual SYNTAX Score
ACEF Score

OR (95% CI)
1.01 (0.97-1.05)
0.38 (0.17-0.81)
1.04 (0.45-2.36)
0.92 (0.59-1.43)
0.99 (0.97-1.01)
1.01 (0.98-1.01)
0.99 (0.97-1.02)
1.19 (0.64-2.22)
0.98 (0.95-1.02)
1.79 (0.56-5.75)
6.14 (1.92-19.67)
1.20 (0.45-3.23)

p
0.606
0.012*
0.926
0.729
0.214
0.332
0.743
0.575
0.471
0.323
0.002*
0.716

Note. Significant p value <0,05; DBP, diastolic blood pressure, LVEF, left ventricle ejection fraction, SYNTAX, Synergy between percutaneous 
coronary intervention with taxus and cardiac surgery
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rehospitalization and reinfarction at one year after PCI. This shows the 
benefits of pursuing complete revascularization with a target value of 
residual SYNTAX score = 0. In this study from multivariate analysis, 
the residual SYNTAX score was the single most significant independent 
variable on the incidence of rehospitalization. A recent study based on 
the SHINANO registry in Japan showed that the use of residual 
SYNTAX scores could be strengthened by using clinical parameters in 
acute coronary syndrome patients. In 120 patients who were followed 
for the next five years and evaluated the incidence of cardiovascular 
mortality. This study showed that using the combined score showed 
that the combined value with residual SYNTAX and SSII scores had a 
good predictive value (HR 1.08, 95% CI [1.05-1.11, p<0.001). The 
incidence of death correlates well with the combined score between 
residual SYNTAX scores and clinical parameters.23

 Therefore, a prospective and multicenter study is needed to 
assess the correlation between ACEF scores and residual SYNTAX 
scores in post-PCI ACS patients. The use of these two scores is expected 
as good risk stratification and a simpler way to determine the next 
choice of therapy, whether to perform complete or adequate revascu-
larization with optimal medical treatment in ACS patients with 
multiple coronary artery lesions. A significant reduction in rehospital-
ization rates will reduce mortality in the long term and a cumulative 
reduction in costs for ACS patients.

5. Conclusion

 ACEF scores and residual SYNTAX scores showed good 
predictive value for rehospitalization and reinfarction events one year 
after acute coronary syndrome patients after percutaneous coronary 
intervention. The combination of the ACEF score and residual SYNTAX 
score showed a better predictive value than the single parameter on the 
incidence of rehospitalization and reinfarction in acute coronary 
syndrome patients one year after percutaneous coronary intervention.

6. Declarations

6.1. Ethics Approval and Consent to participate 
Not applicable.

6.2. Consent for publication
Not applicable.

6.3. Availability of data and materials
Data used in our study were presented in the main text.

6.4. Competing interests
Not applicable.

6.5. Funding source
Not applicable.

6.6. Authors contributions 

 Idea/concept: AP, MSR. Design: AP. Control/supervision: 
MSR, NK, SW, AR. Data collection/processing: AP, MSR. Analysis/inter-
pretation: AP, MSR. Literature review: HA, NAN. Writing the article: 
MDHQ, HA, NAN. Critical review: MDHQ, HA, NAN. All authors have 
critically reviewed and approved the final draft and are responsible for 
the content and similarity index of the manuscript.

6.7 Acknowledgements
We thank to Kediri District Hospital.

Perhimpunan Dokter Spesialis Kardiovaskular Indonesia. Pedoman 
tata laksana sindrom koroner akut. Edisi ke-4. Jakarta: PERKI; 
2018.

Bohula E, Morrow D. ST-elevation myocardial infarction: manage-
ment. Dalam: Zipes DP, Libby P, Bonow RO, editors. Braunwald’s 
Heart Disease: A Textbook of Cardiovascular Medicine. 11th 
Edition. Philadelphia, PA: Elsevier; 2018.

Mishra A, Prajapati J, Dubey G, Patel I, Mahla M, Bishnoi S, dkk. 
Characteristics of ST-elevation myocardial infarction with failed 
thrombolysis. Asian Cardiovasc Thorac Ann. 2020;28(5):266-72.

Zhang Y, Huo Y. Early reperfusion strategy for acute myocardial 
infarction: a need for clinical implementation. J Zhejiang Univ Sci 
B. 2011;12(8):629-32.

Perhimpunan Dokter Spesialis Kardiovaskular Indonesia. Pedoman 
Tata Laksana Sindrom Koroner Akut. Jakarta. 2018.

French JK, Burgess S, Chew DP. Re-infarction after primary percuta-
neous coronary intervention. Current opinion in cardiology. 2015 
Jul 1;30(4):354-8.

al MGe. 2013 ESC guidelines on the management of stable coronary 
artery disease. European Heart Journal. 2013; 34(38):2949-3003. 

Piccolo R, Giustino G, Mehran R, et al. Stable coronary artery 
disease: revascularisation and invasive strategies. The Lancet. 
2015;386(9994):702-713.

Garcia S, Sandoval Y, Roukoz H, et al. Outcomes after complete 
versus incomplete revascularization of patients with multivessel 
coronary artery disease: a meta-analysis of 89,883 patients enrolled 
in randomized clinical trials and observational studies. Journal of 
the American College of Cardiology. 2013;62(16):1421-1431.

Song Y, Gao Z, Tang X, Jiang P, Xu J, Yao Y, Li J, Zhao X, Qiao S, 
Yang Y, Gao R. Impact of residual SYNTAX score on clinical 
outcomes after incomplete revascularisation percutaneous coronary 
intervention: a large single-centre study. EuroIntervention: journal 
of EuroPCR in collaboration with the Working Group on Interven-
tional Cardiology of the European Society of Cardiology. 2017 
Nov;13(10):1185-93.

Mann DL, Zipes DP, Libby P, Bonow RO. Braunwald's heart disease: 
a textbook of cardiovascular medicine. Elsevier Health Sciences; 
2014.

Tern PJW, Ho AKH, Sultana R, Ahn Y, Almahmeed W, Brieger D, 
dkk. Comparative overview of ST-elevation myocardial infarction 
(STEMI) epidemiology, demographics, management and outcome 
in 5 Asia-Pacific countries – a meta-analysis. Eur Heart J Qual Care 
Clin Outcomes. 2020 (accepted manuscript).

Dharma S, Andriantoro H, Purnawan I, Dakota I, Basalamah F, 
Hartono B, dkk. Characteristics, treatment and in-hospital outcomes 
of patients with STEMI in a metropolitan area of developing 
country: an initial report of the extended Jakarta Acute Coronary 
Syndrome registry. BMJ Open. 2016;6:e012193

Erne P, Radovanovic D, Schoenenberger AW, et al. Impact of 
hypertension on the outcome of patients admitted with acute 
coronary syndrome. J Hypertens. 2015;33:860‐867.

Abrignani M, Dominguez L, Biondo G, et al. In‐hospital complica-
tions of acute myocardial infarction in hypertensive subjects. Am J 
Hypertens. 2005;18:165‐170.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

References



A. Prastya, et al. Heart Sci J 2022; 3(1): 21-27

27

Braga CG, Cid-Alvarez AB, Diéguez AR, Alvarez BA, Otero DL, 
Sánchez RO, Pena XS, Salvado VG, Trillo-Nouche R, González-Jua-
natey JR. Prognostic impact of residual SYNTAX score in patients 
with ST-elevation myocardial infarction and multivessel disease: 
analysis of an 8-year all-comers registry. International journal of 
cardiology. 2017 Sep 15;243:21-6.

Song Y, Gao Z, Tang X, Jiang P, Xu J, Yao Y, Li J, Zhao X, Qiao S, 
Yang Y, Gao R. Impact of residual SYNTAX score on clinical 
outcomes after incomplete revascularisation percutaneous coronary 
intervention: a large single-centre study. EuroIntervention: journal 
of EuroPCR in collaboration with the Working Group on Interven-
tional Cardiology of the European Society of Cardiology. 2017 Nov 
1;13(10):1185-93.

Wykrzykowska JJ, Garg S, Onuma Y, de Vries T, Goedhart D, Morel 
MA, van Es GA, Buszman P, Linke A, Ischinger T, Klauss V. Value of 
age, creatinine, and ejection fraction (ACEF score) in assessing risk 
in patients undergoing percutaneous coronary interventions in the 
‘all-comers' leaders trial. Circulation: Cardiovascular Interventions. 
2011 Feb;4(1):47-56.

Biondi-Zoccai G, Romagnoli E, Castagno D, Sheiban I, De Servi S, 
Tamburino C, Colombo A, Burzotta F, Presbitero P, Bolognese L, 
Paloscia L. Simplifying clinical risk prediction for percutaneous 
coronary intervention of bifurcation lesions: the case for the ACEF 
(age, creatinine, ejection fraction) score. EuroIntervention: journal 
of EuroPCR in collaboration with the Working Group on Interven-
tional Cardiology of the European Society of Cardiology. 2012 Jul 
1;8(3):359-67.

Gao G, Zhang D, Song C, Xu H, Yin D, Guan C, Yang Y, Xu B, Dou K. 
Integrating the residual SYNTAX score to improve the predictive 
ability of the age, creatinine, and ejection fraction (ACEF) score for 
cardiac mortality in percutaneous coronary intervention patients. 
Catheterization and Cardiovascular Interventions. 2020 
Feb;95:534-41.

Sebastian G, Pillai V, Manzil A, Damodara R, Kalra I, Abdul Z, 
Mathew O. Comparison of multiple risk scores in assessing 
medium-to long-term clinical outcomes in unstable 
angina/non-ST-elevation myocardial infarction patients undergoing 
multi vessel percutaneous coronary intervention: An observational, 
registry-based study in India. Indian Heart Journal. 2021 Aug 5.

Stähli BE, Wischnewsky MB, Jakob P, Klingenberg R, Obeid S, Heg 
D, Räber L, Windecker S, Roffi M, Mach F, Gencer B. Predictive 
value of the age, creatinine, and ejection fraction (ACEF) score in 
patients with acute coronary syndromes. International journal of 
cardiology. 2018 Nov 1;270:7-13.

Kashiwagi D, Ebisawa S, Yui H, Maruyama S, Nagae A, Sakai T, 
Kato T, Saigusa T, Okada A, Motoki H, Kuwahara K. Prognostic 
usefulness of residual SYNTAX score combined with clinical factors 
for patients with acute coronary syndrome who underwent percuta-
neous coronary intervention from the SHINANO Registry. Heart 
and Vessels. 2021 Feb;36(2):170-9.
 

16.

17.

18.

19.

20.

21.

22.

23.


