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APO B/APO A-I RATIO IN PATIENTS WITH STENOSIS CORONARY
HEART DISEASE GREATER OR LESS THAN 70%

(Rasio Apo B/Apo A-I di Pasien Penyakit Jantung Koroner dengan Stenosis Lebih
Besar atau Kecil 70%)

Dedi Ansyari!, Tapisari Tambunan!, Harris Hasan?

ABSTRAK

Penyakit kardiovaskular adalah salah satu penyebab terbesar kematian di dunia, termasuk di Indonesia. Salah satunya adalah
penyakit jantung koroner yang disebabkan adanya aterosklerosis. Perlu adanya petanda pengganti proses aterosklerosis sebagai faktor
kebahayaan dan sebagai peramal aterosklerosis dan PJK. Apo B dan rasio Apo B/Apo A-I dianggap sebagai petanda yang terbaik. Tujuan
penelitian untuk mengetahui rasio Apo B/Apo A-I di pasien PJK dengan stenosis lebih besar atau sama dengan 70% dan lebih kecil 70%.
Metode penelitian dengan potong lintang di 69 pasien PJK, yaitu 46 pasien PJK dengan stenosis lebih besar atau sama dengan 70% dan
23 pasien PJK dengan stenosis lebih kecil 70% di Departemen Kardiologi FK. USU/RSUP H. Adam Malik Medan bekerja sama dengan
Departemen Patologi Klinik FK. USU/RSUP. H Adam Malik Medan masa waktu Juli 2015 sampai dengan November 2015. Hasil telitian
didapatkan kadar Apo B di pasien PJK dengan stenosis lebih besar atau sama dengan 70% adalah 115,63=30,96 dan pasien PJK dengan
stenosis lebih kecil 70% adalah 96,43+25,62 dengan nilai p=0,013. Kadar Apo A-I di pasien PJK dengan stenosis lebih besar atau sama
dengan 70% adalah 148,30+26,80 dan pasien PJK dengan stenosis lebih kecil 70% adalah 173,74+32,33 dengan nilai p=0,001. Rasio
Apo B/Apo A-I di pasien PJK dengan stenosis lebih besar atau sama dengan 70% adalah 0,79+0,20, rasio Apo B/Apo A-I di pasien
PJK dengan stenosis lebih kecil 70% adalah 0,55+0,14 dengan nilai p=0,0001. Dari hasil telitian dapat disimpulkan, bahwa terdapat
perbedaan bermakna kadar Apo B, Apo A-I serta rasio Apo B/Apo A-I di pasien PJK dengan stenosis lebih besar atau sama dengan 70%
dan pasien PJK dengan stenosis lebih kecil 70%.

Kata kunci: Apo B, Apo A-I, rasio Apo B/Apo A-I, penyakit jantung koroner, stenosis lebih besar atau sama dengan 70%, stenosis
lebih kecil 70%

ABSTRACT

Cardiovascular disease is one of the main causes of death in the world, including in Indonesia. One is coronary heart disease
caused by atherosclerosis. It needs a surrogate marker of atherosclerosis as a risk factor and as a predictor factor of atherosclerosis
and CHD. Apo B and ratio of Apo B/Apo A-I is regarded as the best marker. The aim of this research was to determine Apo B/Apo
A-Iratio in CHD patients with stenosis greater or less than 70%. The method of the study was conducted by cross-sectional method
in 69 patients with CHD, 46 CHD patients with stenosis greater or equal to 70% and 23 CHD patients with stenosis less than 70% in
the Department of Cardiology, Medical Faculty Sumatera Utara University/H. Adam Malik General Hospital in collaboration with the
Department of Clinical Pathology, Medical Faculty Sumatera Utara University/H. Adam Malik General Hospital, during July 2015
until November 2015. Results showed that, Apo B levels in CHD patients with stenosis greater or equal to 70% were 115.63+30.96
and CHD patients with stenosis less than 70% was 96.43+25.62 with p=0.013. Apo A-I levels in CHD patients with stenosis greater
or equal to 70% were 148.30+26.80 and CHD patients with stenosis less than 70% was 173.74+32.33, with p=0.001. Apo B/Apo A-I
ratio in CHD patients with stenosis greater or equal to 70% were 0.79+0:20, Apo B/Apo A-I ratio in CHD patients with stenosis less
than 70% is 0:55+0:14 with a value of p=0.0001. Based on this research it can conclued that there were significant differences in
the levels of Apo B, Apo A-I as well apo B/Apo A-I ratio in CHD patients with stenosis greater or equal to 70% and less than 70%.

Key words: Apo B, Apo A-I, Ratio Apo B/Apo A-1, coronary heart disease, stenosis greater or equal to 70%, stenosis less than
70%

1 Department of Clinical Pathology, Medical Faculty Sumatera Utara University/H. Adam Malik General Hospital, Medan, Indonesia.
E-mail: dedi.ansyari@yahoo.co.id
2 Department of Cardiology, Medical Faculty Sumatera Utara University/H. Adam Malik General Hospital, Medan, Indonesia.
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INTRODUCTION

Cardiovascular disease is one of the main causes
of death in the world,"? including in Indonesia.3* In
2004, World Health Organization (WHO) reported
that Coronary Heart Disease (CHD) is the main cause
of death as many as 7.2 million people constituting
12.2% of all causes of death® and estimated that
cardiovascular disease will remain the most common
number first killer in 2020.6 In Indonesia, since the
1990’s based on the Survey Kesehatan Rumah Tangga
(Household Health Survey) and Riset Kesehatan Dasar
(Health Research Association), cardiovascular disease
became a major cause of death, while in 2008, CHD
became the second leading cause after stroke.”

Coronary heart disease is the result of an imbalance
between myocardial oxygen supply and demand and
is most often caused by the inability of atherosclerotic
coronary arteries to perfuse the heart due to total or
partial occlusion of the coronary arteries.8-1° One of
the major risk factors for Coronary Heart Disease is a
disorder of lipid-lipoproteinemia. Many studies have
examined various lipid-lipoprotein parameters to
obtain a surrogate marker of atherosclerosis process as
a risk factor and as a predictor factor of atherosclerosis
and CHD. The National Cholesterol Education
Program — Adult Treatment Panel III (NCEP — ATP III)
reported an increase in cholesterol — LDL as the major
risk factor and also recommended total cholesterol,
HDL and triglycerides as a risk factor for CHD.!!
However, recent studies have shown that levels of Apo
B, Apo B/Apo A-I ratio are a better predictor of risk of
coronary heart disease.

Several studies, such as by Sarah Parish et al.12,
concluded that Apo B/Apo A-I ratio provided more
informative information about the risk of myocardial
infarction compared to fraction of other lipids such
as LDL and HDL.!2 Fei Huang et al.!3, conducted a
research about association between apolipoproteins
and Carotid Intima-Media Thickness (CIMT) in
patients with normal glucose tolerance, they concluded
that there was a significant association between Apo
B and Apo B/Apo A-I ratio in patients with normal
glucose tolerance with elevated CIMT.!3

Coronary angiography is defined as the
radiographic visualization of the coronary vessels
after the injection of radiopaque contrast media. The
purpose of coronary angiography is to define coronary
anatomy and the degree of luminal obstruction of the
coronary arteries.'* This present study was to assess
whether there was a difference in Apo B/Apo A-I ratio

in CHD patients with stenosis greater or equal to 70%
and stenosis less than 70%.

METHODS

Ethical Clearance was obtained from the
Institutional Review Board of the Medical Faculty
Sumatera Utara University/H. Adam Malik General
Hospital (Number: 391/KOMET/FK USU/2015).
Written informed consent was obtained from each
participant before data collection.

The study was conducted by cross-sectional
method. Coronary heart disease patients aged 40 years
and older were invited to participate. The subjects of
the research underwent history taking and recording
of sex, age, history of diabetes mellitus, hypertension
and smoking, the use of antilipid drug and family
history suffering from CHD. Based on the inclusion
and exclusion criteria eventually 69 CHD patients,
were obtained 46 patients with stenosis greater or
equal to 70% and 23 patients with stenosis less than
70% from the Department of Cardiology, Medical
Faculty Sumatera Utara University/H. Adam Malik
General Hospital in collaboration with the Department
of Clinical Pathology Medical Faculty Sumatera Utara
University/H. Adam Malik General Hospital, from July
until November 2015.

Venous blood samples were collected after
angiography. Coronary angiography was performed by
an experienced cardiologist. Apo B and Apo A-I were
measured with Imunoturbidimetry method by Cobas
6000 Analyzer.

To compare Apo B/Apo A-I ratio between CHD
patients with stenosis greater than or equal to 70%
and less than 70% independent t test was used, if the
data in the two groups were normally distributed,
otherwise Mann-Whitney was used. A p value <0.05
was considered statistically significant.

RESULT AND DISCUSSION

Based on the inclusion and exclusion criteria, 69
patients were found, with the number of males 46
(66.7%) and females 23 (33.3%). 36 (78.3%) of males
with stenosis greater than or equal to 70% and 10
(21.7%) male patients with stenosis less than 70%. 10
(43.5%) of female patients with stenosis greater than
or equal to 70% and 13 (56.5%) female patients with
stenosis less than 70% with p value=0.004 (Table 1).
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Table 1. Sex characteristics of study population

Variable Angiography P
<70% (n=23) =70% (n=46)
Sex (n,%)
Male 10 (21.7%) 36 (78.3%) 0.004*
Female 13 (56.5%) 10 (43.5%)

* p value <0.05 = significant

There was no significant difference in age of CHD
patients with stenosis greater than or equal to 70% and
CHD patients with stenosis less than 70% (p=0.849).
Age of CHD patients with stenosis greater than or
equal to 70% was 56.96+6.15 (x+SD), while CHD
patients with stenosis less than 70% was 56.52+9.91
(X+SD) (Table 2).

In this study, risk factors to CHD were recorded
such as diabetes mellitus, hypertension, smoking,
family history of CHD, history of anti-lipid used. It
was found that patients who have risk factors tended
to have a more severe degrees of stenosis (=70%)
(Table 3).

There was a significant difference in the level of
Apo B in CHD patients with stenosis greater than
or equal to 70% and patients with stenosis less
than 70% (p=0.013). Apo B levels in CHD patients
with stenosis greater than or equal to 70% were
115.63+30.96 and CHD patients with stenosis less
than 70% were 96.43+25.62. Apo A-I levels in CHD
patients with stenosis greater than or equal to 70%
were 148.30+26.80 and CHD patients with stenosis
less than 70% were 173.74+32.33 with a significant
difference (p=0.001) (Table 4).

Table 2. Age characteristics of study population

Variable Angiography N (x=SD) P
Age (years) <70% 23 56.52+9.91
>70% 46 56.96+6.15 0849

* p<0.05=significant
Table 3. Characteristics of study population

Variable Angiography

<70% =70%

Hypertension (n,%) 9 (36%) 16 (64%)
Diabetes mellitus (n,%) 5 (26.3%) 14 (73.7%)
Antilipid used (n,%) 7 (36.8%) 12 (63.2%)
Smoking (n,%) 9 (22.5%) 31 (77.5%)
Family history (n,%) 6 (28.6%) 15 (71.4%)

Table 4. Apo B and Apo A-I level of study population

Angiograph
Variable glography P
<70% =70%
Apo B (mg/dL) 96.43+25.62 115.63+30.96 0.013*
Apo A-1 (mg/dL) 173.74+32.33 148.30+26.80 0.001*

Data in Mean + SD
*p < 0.05 = significant

Apo B/Apo A-I Ratio in Patients with Stenosis Coronary - Ansyari, et al.
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Table 5. Apo B/Apo A-I ratio of study population

Angiography

Variable

<70% (n=23)

>70% (n=46)

Apo B/Apo A-Iratio
(x*=SD)

0.55+0.14

0.79+0.20 0.0001*

* p<0.05 = significant

A significant difference was also found between
Apo B/Apo A-I ratio in CHD patients with stenosis
greater than or equal to 70% and CHD patients with
stenosis less than 70% (p=0.0001). Apo B/Apo A-I ratio
in CHD patients with stenosis greater than or equal to
70% is 0.79 = 0.20 and in CHD patients with stenosis
less than 70% is 0.55 =+ 0.14 (Table 5).

In this study it was found that sex in CHD patients
with stenosis greater than or equal to 70% and CHD
patients with stenosis less than 70% was statistically
significant. Sex was a risk factor that cannot be
modified (non-modifiable) for CHD.1>:16 This study
also showed that the degree of stenosis is more severe
(=70%) in CHD patients with diabetes mellitus,
hypertension, smoking and family history of CHD. This
was according to a research conducted by Fei Huang
et al.!® where it was also found that gender, age,
diabetes mellitus, hypertension, smoking, and family
history of CHD had a statistically significant association
with increased CIMT.!3

Increased blood pressure was associated with the
risk of CHD. It was associated with the occurrence of
progressive vasculopathy and stiffness of the aorta
and blood vessel elasticity.!” Nitric Oxide (NO), a free
radical, was primarily responsible for the vasodilatory
function of the endothelium. Cigarette smoking was
associated with decreased NO availability, as well
as the expression and activity of the endothelial NO
synthase enzyme. Nitric oxide also helped to regulate
inflammation, leukocyte adhesion, platelet activation
and thrombosis.!8 Clinical studies suggested that,
in diabetes mellitus, atherosclerotic lesions have a
tendency to be heavier and in the small vessels, so the
higher mortality. The pathogenesis of cardiovascular
disease in diabetes was associated with abnormalities
of macrovascular occuring through multiple pathways
mechanisms: hyperglycemia, insulin resistance,
changes in lipid and lipoprotein, increased production
of Apo B, impaired clearance of Apo B VLDL, activation
of cytokines and vasoactive hormones, which in the
end led to an increase in oxidative stress to cells and
tissues. Oxidative stress will continue to damage
the endothelium and activation of cytokines and
hemostasis disorders.!?

Apo B level was significantly higher in CHD
patients with stenosis greater than or equal to 70%
compared with CHD patients with stenosis less than
70%. Levels of Apo B showed the total number of
atherogenic lipoproteins, reflecting the amount of
cholesterol and the amount of particles containing
triglycerides. In most conditions, 90% or more Apo B in
the blood was found in LDL. Apo A-I levels were lower
in CHD patients with stenosis greater than or equal
to 70% compared with stenosis less than 70%. Apo
A-I was the main apolipoprotein associated with HDL
and considered as an indicator for anti-atherogenic
lipid particle. Apo A-I not only to initiated the reverse
cholesterol transport by activating LCAT, but also acted
as an antioxidant and anti-inflammation.20-2!

There were significant differences in Apo B/Apo
A-I ratio in CHD patients with stenosis greater than
or equal to 70% compared with stenosis less than
70%. This indicated the occurrence of an imbalance
between atherogenic lipoproteins with anti-atherogenic
lipoproteins. This was according to research conducted
by Sachu et al.?? who found that Apo B/Apo A-I ratio
was significantly increased in patients with CHD
both diabetes mellitus and without diabetes mellitus
compared with normal controls. They also found that
levels of Apo B were significantly higher and levels
of Apo Al were significantly lower in CHD patients
compared to normal control.2? Fei Huang et al.13 in
their study concluded that Apo B/Apo A-I ratio and
Apo B levels were associated with increased CIMT in
patients middle age and older with NGT.13

CONCLUSION AND SUGGESTION

From this research it can be summarized as follows:
Sex in CHD patients with stenosis greater than or
equal to 70% and less than 70% showed a statistically
significant difference; The degree of stenosis was more
severe (=70%) in CHD patients with risk factors such
as diabetes mellitus, hypertension, smoking and having
a family history of CHD; Apo B levels were significantly
higher in CHD patients with stenosis greater than
or equal to 70% compared with stenosis less than
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70%; Apo A-I levels were lower in CHD patients with
stenosis greater than or equal to 70% compared with
CHD patients with stenosis less than 70%; There were
significant differences in the ratio of Apo B/Apo A-Iin
CHD patients with stenosis greater than or equal to
70% compared with CHD patients with stenosis less
than 70%.

Some limitations of our present study were of
concern. Firstly, the cross-sectional design of this
study did not provide information as to whether
apolipoproteins predicted the progression of stenosis.
Secondly, the population maybe included the subjects
with dislipidemia, they might have been treated, but
adjustment was not made for the drug using history to
control the bias. Further studies in a large population
are required to establish a cut-off value to be utilized
in the clinical analysis.

REFERENCES

1. Cantus DS, Ruiz MdCS. Ischemic Heart Disease in Women.
Rev. Latino-Am, Enfermagem, 2011; 19(6): 1462-1469.

2. Gast KB, Stijnen T, Tjeerdema N, Dekkers OM, Smit JWA.
Insulin Resistance and Risk of Incident Cardiovascular Events
in Adults without Diabetes: Meta-Analysis. Plos ONE. 2012;
7(12): e52036.

3. Jomansyah MUA. Angiografi Koroner. CDK-207. 2013; 40(8):
626-628.

4. Direktorat Bina Farmasi Komunitas dan Klinik Ditjen Bina
Kefarmasian dan Alat Kesehatan DepKes RI. Pharmaceutical
Care untuk Pasien Penyakit Jantung Koroner: Focus Sindrom
Koroner Akut. Departemen Kesehatan RI. 2006; 1-4.

5. World Health Organization. The Global Burden of Disease:
2004 Update. WHO Press. Geneva, Switzerland 2008; 11-12.

6. Aboderin I, Kalache A, Ben-Shlomo Y, Lynch JW, Kuh D, Yach
D. Life Course Perspectives on Coronary Heart Disease, Stroke
and Diabetes and Implications for Policy and Research. World
Health Organization, Geneva, Switzerland, 2001; 5-10.

7. Badan Penelitian dan Pengembangan Kesehatan Departemen
Kesehatan RI. Laporan hasil riset kesehatan dasar (Riskesdas)
nasional 2007. URL: www. Riskesdas. Litbang. Depkes. Go. Id.
Diunduh pada Maret 2013.

8. Nomenclature and Criteria for Diagnosis of Ischemic Heart
Disease. Report of the Joint International Society and

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Federation of Cardiology/WHO Task Force on Standardization
of Clinical Nomenclature. Circulation. 1979; 59: 607-609.
Crawford MH. Current Diagnosis & Treatment Cardiology.
Third Ed., New York, McGraw-Hill, 2009; 14-71.

Fauci AS, Kasper DL, Braunwald E, Hauser SL, Jameson
JL, Longo DL, et al., editors. Harrison’s principles of
internal medicine. 17th Ed., New York, McGraw Hill, 2008;
1514-1527.

Third Report of the National Cholesterol Education Program
(NCEP) Expert Panel. Detection, Evaluation, and Treatment of
High Blood Cholesterol in Adults (Adults Treatment Panel I1I)
Final Report. Circulation. 2002; 106: 3143-3421.

Parish S, Palmer A, Peto R, Clarke R, Alison O, Lewington
S, et al. The Joint Effects of Apolipoprotein B, Apolipoprotein
A1, LDL cholesterol, and HDL cholesterol on Risk: 3510 Cases
of Acute Myocardial Infarction and 9805 Controls. European
Heart Journal 2009; 30(17): 2137-2146.

Huang F, Xu B, Yang Z, Xu M, Bi Y, Xu Y, et al. Both Serum
Apo B and the Apolipoprotein B/Apolipoprotein A-I Ratio are
Associated with Carotid Intima-Media Thickness. Plos ONE.
2013; 8(1) 2: e54628.

Scanlon PJ, Faxon DP, Audet AM, Carabello B, Dehmer
GJ, Eagle KA, et al. ACC/AHA guidelines for coronary
angiography. A Report of the American College of Cardiology/
American Heart Association Task Force on Practice Guidelines
(Committee on Coronary Angiography). J Am Coll Cardiol,
1999; 33(6): 1756-1824.

Majid A. Penyakit Jantung Koroner: Patofisiologi, Pencegahan
dan Pengobatan Terkini. 2007. USU e-Repository © 2008.
Hobbs FD, Arroll B. Cardiovascular Risk Management. USA.
Wiley-Blackwell. 2009; 1-6.

Yusuf S, Camm AJ, Cairns JA, Fallen EL, Gersh BJ. Evidence
Based Cardiology. Third Ed., USA. Wiley-Blackwell. 2010;
165-175.

Ambrose JA, Barua RS. The Pathophysiology of Cigarette
Smoking and Cardiovascular Disease: An Update. JACC. 2004;
43(10): 1731-1737.

Herminingsih S, Uddin I, Tanuwidjojo S. Patogenesis Penyakit
Kardiovaskular pada Diabetes Melitus. Semarang, Badan
Penerbit Uiversitas Dipenogoro. 2007; 245-256.

Walldius G, Jungner 1. The apolipoprotein B/Apolipoprotein
A-Iratio: A Strong, New Risk Factor for Cardiovascular Disease
and A Target for Lipid-Lowering Therapy — A Review of The
Evidence. J. Intern Med. 2006; 259: 493-519.

Schaefer EJ. High Density Lipoproteins, Dyslipidemia and
Coronary Heart Disease. USA. Springer, 2010; 1-13.

Kulkarni K, Moore L, Tiwari H, Jones S. A novel approach to
measure Apo B/Apo A-I ratio using the vertical auto profil
method. Diabetes Vasc Dis Res. 2007; 4: 266.

Apo B/Apo A-I Ratio in Patients with Stenosis Coronary - Ansyari, et al.

229



	vol 23 no 3 Juli 2017_siap cetak(5)_1-1
	vol 23 no 3 Juli 2017_siap cetak(5)_2-2
	vol 23 no 3 Juli 2017_siap cetak(5)_3-3
	vol 23 no 3 Juli 2017_siap cetak(5)_4-4
	vol 23 no 3 Juli 2017_siap cetak(5)_27-27
	vol 23 no 3 Juli 2017_siap cetak(5)_28-28
	vol 23 no 3 Juli 2017_siap cetak(5)_29-29
	vol 23 no 3 Juli 2017_siap cetak(5)_30-30
	vol 23 no 3 Juli 2017_siap cetak(5)_31-31



