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Abstrak 
 

Menentukan rerata kadar Protein C-Reaktif sensitivitas tinggi (hs-CRP) pada penyakit jantung koroner, hubungan antara kadar hs-CRP 

dengan luas lesi koroner dan fungsi sistolik jantung. Telah dilakukan penelitian observasional dengan disain potong lintang terhadap 106 

pasien penyakit jantung koroner yang meliputi  90 angina pektoris stabil, 11 angina pektoris tidak stabil dan 5 infark miokard akut. 

Dilakukan pemeriksaan kadar kuantitatif hs-CRP, angiografi koroner untuk menentukan luas lesi koroner dan ejection fraction. Rerata 

kadar hs-CRP pada luas lesi koroner SVD 5,5 ± 7,6 mg/L, DVD 6,6 ± 21,7 mg/L dan TVD 5,5 ± 8,0 mg/L dengan p=0,056. Tidak 

didapatkan hubungan bermakna antara kadar hs-CRP dengan luas lesi koroner. Fungsi sistolik jantung mempunyai korelasi negatif 

dengan kadar hs-CRP (p=0,015, r = -0,235). Penelitian ini menunjukkan bahwa kadar hs-CRP tidak dapat menggambarkan luas lesi 

koroner, kadar hs-CRP mempunyai korelasi negatif dengan fungsi sistolik jantung. (Med J Indones 2003; 12: 201-6) 

 

 

Abstract 
 

To determine the mean value of high sensitivity C-Reactive Protein (hs-CRP), association between plasma level of hs-CRP with extent 

of disease and systolic function. A cross sectional study had been conducted to 106 coronary artery disease patients (90 stable angina 

pectoris, 11 unstable angina pectoris and 5 acute myocardial infarction). Plasma quantitative level of hs-CRP with cor angiography to 

determine extent of disease and ejection fraction were measured. The mean of hs-CRP levels in patients with SVD were 5,5  7,6 

mg/L, DVD were 6,6 ± 21,7 mg/L and TVD were 5,5 ± 8,0 mg/L and p=0,056, respectively. There were no significant association 

between hs- CRP levels with extent of disease. Systolic function had negative correlation with levels of hs-CRP (p=0,015, r=-0,235). 

This study showed that plasma level of hs-CRP cannot reflect the extent of disease, and it had negative correlation with systolic 

function. (Med J Indones 2003; 12: 201-6) 
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Coronary heart disease is currently still the chief 

cause of death in developed nations and several 

developing nations such as Indonesia. However, 

several studies demonstrate that many patients come 

with acute coronary syndrome, which is an emergency 

condition in coronary heart disease, despite having 

none of the known risk factors.
1-6 

 

Since it has now been found that increased C-reactive 

protein levels can be used to predict future 

cardiovascular events, the question on whether this 

inflammatory marker could be used to illustrate the 

extent and severity of atherosclerosis by establishing 

the extent of coronary lesion.
3,7,8 

 

Most previous studies that researched the correlation 

between C-reactive protein levels and the extent of 

coronary lesion have found no statistically significant 

correlation, but the population and methods used by 

the different studies vary greatly. In this study, the 

population covers all patients with coronary heart 

disease, from stable angina pectoris, unstable angina 
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pectoris, and acute myocardial infarct, to hopefully 

illustrate coronary heart disease in general.
9-14 

 

A way to determine the consequences of such 

coronary lesion on cardiac systolic function, be it 

through an indirect mechanism, should then be 

contemplated.
9 

 
 
METHODS 

 

This study is an observational cross-sectional study 

using medical records, conducted at Medistra Hospital 

Jakarta, from April to August 2002. The population of 

the study is patients with coronary heart disease, from 

stable angina pectoris, unstable angina pectoris, and 

acute myocardial infarct who are treated and 

hospitalized at Medistra Hospital, Jakarta. The 

sampling was done consecutively. 

 

The inclusive criteria were as follows: (1) patients 

with coronary heart disease, including stable angina 

pectoris, unstable angina pectoris, and acute 

myocardial infarction; (2) patients with coronary heart 

disease who have undergone history taking, physical 

examination, basic laboratory assessment, cardiac 

enzyme assessment, high sensitivity reactive C-

protein levels at arrival, coronary angiography, and 

left ventriculography. The exclusion criteria were as 

follows: (1) acute infection in the last 2 weeks; (2) 

tissue injury of surgical wound within the last 2 

weeks; (3) rheumatoid arthritis or other autoimmune 

disease; (4) liver or renal dysfunction. 

 

In this study, the criteria for stable angina pectoris 

was based on the Canadian Cardiovascular Society 

Classification System as follows: patients with known 

coronary arterial disease where regular daily activity 

does not causes angina. Unstable angina pectoris is in 

line with the Braunwald classification, of specific 

chest pain accompanied by one of the following 

clinical findings: (1) Angina at rest, usually of over 20 

minutes in duration within the last week; (2) new 

onset angina of at least class III or IV in the CCSC 

classification system in the last 2 months; (3) angina 

that has aggravated since the time of diagnosis, 

becoming more often, having longer duration of 

episodes, or a reduced threshold. While the definition 

of acute myocardial infarction is based on the 1979 

WHO diagnosis, which is when 2 of 3 of the 

following symptoms are found: (1) infarct-specific 
chest pain: longer (over 30 minutes) and more severe, 

usually not alleviated by nitrates, and often requiring 

morphines/opioids; (2) Electrocardiographic abnormalities 

and specific evolution; (3) increased blood cardiac 

enzymes (CK, CK-MB, Troponin T/I) of at least twice 

the normal upper limit. 

 

Quantitative assessment of C-reactive protein level 

was performed using the enzymatic immunometric 

assay or chemiluminescence assay, which has a high 

sensitivity with a 97.5 percentile level of 11 mg/L and 

could detect inflammatory processes down to a 

minimum level of 0.01 mg/dL. 

 

The extent of coronary lesion is determined based on 

cardiac angiography and based on a clinical scoring, 

stated as single vessel disease, double-vessel disease, 

and three-vessel disease. Quantitative cardiac angio-

graphy illustrates the extent of coronary lesion using a 

scoring system, as the number of blood vessels with 

significant stenosis (lumen diameter reduction of 70% 

or more). Scores range from 0 to 3. The score 

according to AHA/ACC is called the extent score, 

measuring the involvement of coronary blood vessel 

segments. Evaluation of cardiac systolic function is 

performed as an ejection fraction calculated from the 

left ventriculography and stated in percentages.
15,16

 

 

The data was arranged and analyzed using a statistical 

computer program. Univariate analysis was portrayed 

in the form of mean, median, standard deviation, 

minimum and maximum values. Bivariate analysis 

was performed using correlation tests between numeric 

variables and using the non-parametric Kruskal-Wallis 

test for categorical variables. Correlation tests between 

numeric variables were performed using the Spearman 

test, and the Mann Whitney test was used to establish 

the difference between two averages and medians. 

 

This study did not encounter ethical problems, as 

samples were obtained from retrospective medical 

record data. The authors ensured secrecy of the 

medical record data in line with medical ethics. 

 

 

RESULTS 

 

The subjects that participated in the study consisted of 

106 coronary heart disease patients with the following 

characteristics distribution: most patients were male 

(87 patients, 82.1%), while only 19 were female 

(17.9%); the most common clinical indication was 

stable angina pectoris (90 respondents, 84.9%), 

followed by unstable angina pectoris in 11 patients 
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(10.4%) and acute myocardial infarct in only 5 

patients (9%); the most common extent of coronary 

heart lesion among the respondents in this study was 

single vessel disease, found in 56 subjects (52.8%), 

even though the frequency was not much different 

with those with double-vessel disease (41 subject, 

38.7%), with only 9 subjects with three-vessel disease 

(8.5%). Based on the risk factor, 76 subjects (71.7%) 

were found with hypercholesterolemia. Other quite 

dominant risk factors included hypertension, found in 

60 subjects (56.6%), and acute myocardial infarction 

in 58 subjects (54.7%). From the subjects included in 

this study, there were almost as many patients for 

whom smoking was a risk factor compared to those 

for whom it was not (51 and 55 patients – 48.1% and 

51.9% respectively). 

 

The mean respondent age in this study was 58 years, 

with the youngest being 34 years and  the oldest  82  

years of age. The mean high sensitivity C-reactive 

protein in this study was 5.9 mg/L  14.1, with a 

minimum level of 0.2 mg/L and a highest level of 

132.0 mg/L. Based on sex, the mean CRP level for 

males was higher than the mean CRP level for 

females, 13.2 mg/L and 4.4 mg/L respectively. The 

mean ejection fraction was 65.4%, with a minimum 

EF of 29% and a maximum of 80%. 

 

Figure 1 demonstrates the distribution of mean C-

reactive protein level among the study sample, with 

several extreme values from this mean value. Table 2 

demonstrates the correlation between high sensitivity 

C-reactive protein and clinical indication, where the 

mean high sensitivity CRP level in stable angina 

pectoris of 5.4 mg/L is increased to 9.3 mg/L in 

unstable angina pectoris, but reduces to 8.2 mg/L in 

acute myocardial infarct. Statistically, the differences 

between these means were not found to be significant. 

 

 

Table 1. Distribution of subject characteristics  

 

Subject Characteristic N (%) Mean  SD Median Minimum 

Value  

Maximum 

Value  

Sex 

     Male 

     Female 

 

87 (82.1) 

19 (17.9) 

    

Extent of coronary lesion 

     Single Vessel Disease 

     Double Vessel Disease 

     Three Vessels Disease 

 

56 (52.8) 

41 (38.7) 

9 (8.5) 

    

Clinical indication 

     Stable Angina Pectoris  

     Unstable Angina Pectoris  

     Acute myocardial infarction  

 

90 (84.9) 

11 (10.4) 

5 (4.7) 

    

Risk factor 

     Smoking 

     Diabetes Mellitus 

     Hypertension 

     Hypercholesterolemia 

     Hypertriglyceridemia 

     Old myocardial infarction  

     Post PTCA 

     Post CABG 

 

51 (48.1) 

35 (33) 

60 (56.6) 

76 (71.7) 

21 (19.8) 

58 (54.7) 

35 (33) 

7 (6.6) 

    

Age  58.7 10.6 57 34 82 

Hs-CRP (mg/L)  5.9  14.1 2.5 0.2 132.0 

hs-CRP (mg/L) level 

- Male 

- Female 

  

13.2  29.8 

4.4  6.6 

 

 

 

0.5 

0.2 

 

132.0 

36.5 

Ejection Fraction (%)  65.4  12.4 70 29 80 
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Figure 1. Distribution of subjects according to high sensitivity 

CRP levels 

 

 

Table 2.  Correlation between mean CRP and clinical indication 

 

 Stable 

Angina 

Pectoris  

Unstable 

Angina 

Pectoris  

Acute 

myocardial 

infarction 

N 

Mean CRP 

90 

5.4 

11 

9.3 

5 

8.2 

 

 

In Table 3 we could see that the mean level of high 

sensitivity C-reactive protein for each lesion extent is 

as follows: 5.5 mg/L in single-vessel disease, a little 

higher at 6.6 mg/L in double-vessel disease, but drops 

to 5.45 in three-vessel disease. After statistical 

analysis the difference between the means was not 

significant. Figure 2 demonstrates a box plot of the 

mean C-reactive protein level for each group of 

coronary lesion extent, and it shows that there are a 

large number of extreme values above the group mean 

value in the group with double-vessel disease. 

 

 
Table 3.  Correlation between mean CRP level and the extent of 

coronary lesion  

 

 SVD DVD TVD 

N 

Mean CRP 

56 

5.5 

41 

6.6 

9 

5.5 
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Figure 2. Correlation between mean CRP level and the extent 

of coronary lesion  

 

 

Table 4 demonstrates the three quantitative angiography 

scoring results, which does not demonstrate a 

statistically significant correlation with mean high 

sensitivity C-reactive protein level. Figure 3 on the 

other hand, demonstrates the correlation between the 

mean high sensitivity C-reactive protein level and 

ejection fraction, which is significant with a correlation 

coefficient of -0.235. This negative correlation is 

significant where an increased level of high sensitivity 

CRP means that there is a reduced ejection fraction. 

 
Table 4. Correlation between CRP and quantitative angiography 

 

 Extent score Vessel score Stenosis score 

p* value 0.552 0.138 0.975 

 
 

 
 

 
Figure 3. Correlation between CRP and ejection 
fraction 
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Figure 3. Correlation between CRP and ejection fraction 
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DISCUSSION 

 

One of the aims of this study is to determine the mean 

high sensitivity C-reactive protein level in patients 

with coronary heart disease, which amounts to 5.9 

mg/L  14.1, with a median of 2,5 mg/L, and a lowest 

distribution of 0.2 mg/L and a highest value of 132.0 

mg/L. After univariate statistical analysis using a 

computer program, the frequency distribution of the 

levels was found to be abnormal, so the first choice 

for analysis is by logarithmically transforming the 

CRP value (log natural). However, if this method is 

used, there will be difficulty in conducting clinical 

interpretation. Another analytical alternative is to use 

the non-parametric statistics. 

 

Bivariate analysis between the mean C-reactive 

protein level and extent of coronary lesion was 

performed using the Kruskal Wallis test, with a result 

of p=0.056. This means that that statistically, the 

mean C-reactive protein level and extent of coronary 

lesion portrayed as single-vessel disease, double-

vessel disease, and three-vessel disease does not show 

a significant correlation. The results is not far from 

previous studies, seen from the mean CRP levels for 

each group of lesion extent, as follows: 5.5 mg/L in 

single vessel disease (SVD), 6.6 mg/L in double-

vessel disease (DVD), and 5.5 mg/L in triple-vessel 

disease (TVD).
12 

The lower CRP level in TVD lesions 

compared to DVD lesions may be due to the fact that 

CRP illustrates an ongoing inflammatory process, 

while coronary angiography demonstrates stenosis in 

coronary blood vessels. The lesion may be minimal 

(such as a less than 70% stenosis of only one blood 

vessel), but if the CRP level is high, references state 

that there is a greater risk of cardiovascular event such 

as acute myocardial infarct or sudden death due to 

cardiac causes compared to in patients without 

increased CRP levels. Based on the results of the 

analysis of mean CRP level for each clinical 

condition, the mean CRP level among patients with 

stable angina pectoris was 5.4 mg/L, a higher 9.3 

mg/L in unstable angina pectoris, and then reduced 

again at 8.2 mg/L for acute myocardial infarct. Even 

though the differences in these mean averages were 

not significant for each clinical indication, with such 

mean averages, we must continue to be alert for the 

possibility.
17 

 

For the mean CRP levels obtained in this study, the 

interpretation should be in line with the method and 

the kit used by the laboratory to examine the C-

reactive protein. The kit stated <11 mg/L as the 

normal level, while several studies state the normal 

level as 3.0 mg/L. 

 

Another problem that occurs in the interpretation of 

CRP results is the lack of a cutoff point, or percentile, 

quartile, quantile, and other terms as used in several 

references, for the Indonesian population. The values 

based on foreign references cannot be used 

completely, since there needs to be a large scale study 

in Indonesia to determine the normal range for 

Indonesians. In this study, the normal level used was 

11 mg/L, and seeing the mean C-reactive protein level 

of 5.9 mg/L, there were not many subjects with a high 

range of C-reactive protein level, but there is a 

tendency for it to increase to 5.4 mg/L in stable 

angina pectoris, 9.3 mg/L in unstable angina pectoris, 

and 8.2 mg/L in acute myocardial infarct. Sano et al 

found that among patients within 6 hours of acute 

myocardial infarction that underwent CK-MB, 

troponine T, and C-reactive protein, the data 

demonstrates no difference in CK-MB and troponine 

T levels during admission, while C-reactive protein 

levels are already elevated. This demonstrates that 

CRP levels demonstrate previous coronary lesion 

prior to plaque rupture, and does not demonstrate 

myocardial necrosis. Plaque rupture usually occurs in 

areas where the fibrous cap is thin and infiltrated by 

macrophages. 

 

Still in relation to the correlation between CRP and 

the extent of the current coronary lesion, scoring 

using scoring systems to determine extent, vessel, and 

stenosis scores was performed , with the goal of 

achieving more accurate results, since coronary 

angiography results are measured quantitatively in 

accordance with calculations of each scoring system. 

Nevertheless, no significant correlation was found 

between the scores and high sensitivity C-reactive 

protein. Such finding is in line with results from 

previous researchers such as Auer J et al, who also 

studied the correlation between CRP levels and the 

manifestation, extent, and severity of coronary heart 

disease, evaluated based on coronary angiography. 

The researchers state that CRP level only demonstrates 

the presence or absence of atherosclerosis, but is not 

correlated with the severity or extent of the coronary 

heart disease itself.
12 

 

The next aim of the study is to discover the 

correlation between CRP and heart systolic function, 

where there was a statistically significant negative 

correlation between cardiac systolic function 

demonstrated in the form of ejection fraction and CRP 
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level (p < 0.015, correlation coefficient -0.235). This 

negative correlation is significant where increased 

CRP levels mean lower ejection fractions. There have 

not been many studies that directly correlate cardiac 

systolic function and C-reactive protein levels. Berton 

G et al stated that a high CRP level during acute 

myocardial infarction is associated with a high 

mortality rate and incident of cardiac failure. This 

study found C-reactive protein level as a very strong 

independent predictor of progress towards cardiac 

failure (p < 0.0001) and ejection fraction (p < 0.0001). 

 

As with other cross sectional studies, where all 

measurements and the assessment of variables is 

performed only once, there is of course limitations to 

this study. In addition, since the data used in this study 

is secondary data from medical records, there are of 

course areas of limited discourse due to data limitations. 

 

 

CONCLUSION 

 
1. The male patients in this study had a higher mean 

C-reactive protein level compared to the females. 

2. The mean C-reactive protein level in the 

population of the study respondents was not too 

high compared to the level determined by the 

laboratory assessing the C-reactive protein level. 

3. High sensitivity C-reactive protein levels are not 

correlated with the extent or severity of coronary 

lesion in patients with coronary heart disease. 

4. High sensitivity C-reactive protein level has a 

statistically significant negative correlation with 

cardiac systolic function. 

 

Suggestion 

 

There needs to be a better large-scale prospective 

study to obtain the mean value and normal range of 

high sensitivity C-reactive protein levels in Indonesia. 
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