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Backgraumd: Now a days coronary artery disease (CAD) becomes major cause of death. One among
7 deaths in Amenca caused by CAD. CAD is an atherosclerosis process, which progresively develops
into plague that will lead 1o stenosis of coronary artery lumen. Severn] studies found that high serom
fibrinogen level 1s an independent and sipmficamt Lo the severity of afery coronary stenvsis. Serum
fibrinogen level determined by genetic factor. Polymorphism of fibrinogen gene # -455 G/A seem plays
an important role in plasma fibrinogen level. Although some studics showed a significant correlation
between polymorphism and cardiovascular diseases, bul some other studies report inversely, Aim, To
cvaluate the correlation between the polymorphism of  fibrinogen gene [ -455 G/A and serum fibrinogen
level with the severity of artery coronary stenosis. Method: This is an analytic correlative study with
prospective approach without companison. Coronary angiography was performed i catheterization
labor in the department of intermal medicine, while DNA analysis and PCR done.in the department of
mierobiology in General Hospital dr Muhammad Husin Palembang- Indonesioa, since July 2015 umil
Agustus 2016, Samples are CAD patient who undergo for coronary ungiography and fulfield the criterias,
The severity of stenosis in coronary artery determined by Gensini seore. This study included 31 patiem

Resulis, Among 31 CAD patients, this study [ound severe sienosis of coronary artery in 17 patients
{53.1%). moderate in 5 paticnts (15,6%) and mild in 10 patients (31,2%). Genelic analysis showed that
serum fibrinogen level was controlled by polymorphism of fibrinogen gene #4355 G/A, concecutively by
genotipe AA I 15 patients (48.4%), genotipe UA 1n 12 patient (38.7%) and by genotipe GG 4 patients
(12,9%), Chi Square test showed o significant correlation between pol GBH'I'I gene fibrinogen ff
435 G/A ond serum  fibrinogen level (p=0.039), Spearman’s rho lcsd:ruf no significant correlation
between serum hbrmogen level and severty of coronary artery stenosis based on Gensini score (=0,142;
p=0.447). And also this study found no sigmificant correlation between polvmorphism gene fibrinogen ff
-455 G/A with the severity of stenosis in coronary artery (p=0.512), Cenclusion. Although this study
succeded to prove that serum fibrinogen level was determined by polymorphism fibrinogen gene f§ -455
Gi/'A, but there are no significant correlations between polymorphism fibrinogen pene ff =455 G/A and
serum librinogen level with severity of coronary artery stenosis in CAD patients. This study suggest to
study other candidate gene to look for other cardiac nisk beside this fibrmogen.
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Introduction CAD s a heart disease caused by the narrowing of the

Coronary artery disease (CAD) is still being serious
health problem caused by high morbidity and
mortality rate. In 2008 there were 17,3 million death
caused by cardiovascular diseases. More than 3
million of them died before the age of 60, therefore

coronary arteries due to the process of atherosclerosis
or spasm or & combination of both. Atherosclerosis is
a chronic inflammatory progression disease. These
interactions include pathological processes such
as endothelial dysfunction, monocyte recruitment,

it can be prevented, Prevalence of CAD in Indonesia  inflammation,  smooth  muscle  proliferation,
at 2013 was (1,5% or estimated 883.447 patients.”  accumulaton and Llipid oxidation, necrosis,
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calcification and thrembosis 3¢

Fibrinogen is & glycoprotein synthesized in the
liver, present in platelets alpha granules and soluble
in plasma. In addition to being a very important
cemponent of the clotting process, fibrinegen is an
acute phase of proteins in which levels will increase
in response to infection, inflammation, stress,
surgery, rauma, necrotic tissue, as a result of elevated
levels of fibrinogen will cause plasma viscosity and
ntense platelet aggregation. and also erythroeyte
aggregation.’™

Studies by Gothenburg, NEFHS, Framingham,
PROCAM, GRIPS reported thai fibrinogen is a
risk factor for CAD occurrence and ‘théy proved
that elevated fibrinogen levels are associated with
CAD. The PROCAM (Prospective Cardiovascular
[finster) studyshowed that with an increase in
fibnnogen levels associated with LDL. choleéstezol,
the nisk of CAD became 6-fold."%4med er al
reported high fibrinogen levels as an independernit
and significant factor with the severity of coronary
artery stenosis." De Luca et al and Zhang et al report
the same with 4hmed et al 2 '
Atherosclerosis in CAD isevaluated using an invasive
examination known as coronary azngiography or
cardiac catheterization. Cardiac tatheterization
15 a technique used =5 fhe best and most accurate
techmique to detect coronary blockage.'* Coronary
artery stenosis may occur in part or total of one or
more coronary arteries and their branches. Stenosis is
significant if the stenosis is more than 50% stenosis,
and will décrease blood flow if stenosis is more than
70%. Cardiac catheterization (coronary angiography)
can see and measure the degree of coronary artery
stenosis visuallybow much percent the dfecrease
diameter compare to adjacent of normal segment.
There are several methods might measure coronary
artery stenosis, among others GRACE score and
TIMI score, but in this study using Gensini score."
Gensini. §core measurement has [EThy benefits
because it is easy and practical in examining the
degree of coronary artery by examining the degree
of coronary artery stenosis and the location of the
anatonty of the artery.

Synthesis Bchain is involved in the fibrinogen
maturation process dué to limitating of maturé
fibrinogen. Increased fibrinogen level will induce
hypercaagulability that will promete the pf3gression
of atherosclerosis. The polymorphisin of the 33

fibritegen gene contributes to fibrinogen serum

level. Substitution ef G by A at -455 gene position
13 fibrinogen seems the most responsile to determine
of fibrinogen serum level.""fmran et al. reported an
significant association between the polymorphism of

F¥nogengene with serupi fibrinogen level. Serurn

fibrinogen levels are high®fin patients with ischemig
stroke. inversely,Study of Myocardial Infarction
Leidenreported high fibrinogen is not a risk for
myocardial infarction service.®'* Also, Koch et al
reporied on relationship balotype gene chains o, 3,
and ¥ with myocardial infarction in 2 large control
case studies.™

ol now, seientific publications about the.
polymorphism of the 3-455 G/A fibrinogen gene sad
serumn fibrinogen levels and their effects on coronary
artery stenosis are not present in Palembang-
Indonesia, Based on the above description, the.
researcher 1§ interested to conduct a research betwéén
polymorphism of fibrindgen gene and fibrinogen
level on coronary disease with severity of stenosis
associzted with gensini score.

Materizls and Study Methods

This study used coreelative -anzlytic design with
prospective approach without comparing group,
was held in cardiac catheterization labomatery of
internal medicine department and in rnicrobiplogy
department of (General Hospital Muhammad Husin
(GHMH) Palembang, starting July 2015-August
2016, The population of this study are all CAD
patients undergoing eardiac catheterization and age
> 30years. This study excluded people with chronic.
kidney disease, malignancy, infection, pregnancy and
lactation, and who are taking anticoagulant drugs.
Based on the formula this study needs minimum
sample is 3lorang. The selection of samples was.
done by concecutive samplingtechnique.

Gensini score is one of f¥E scoring methods to
examine the degree of coropary artery stenosis
based om the results of coronary angiography. The.
calcutation of these scores is based on the location
of the anatomy of the arterial segment undergoing
stenosis and the degree of narrowing of the affecied
lumen of ‘the coronary artery. The degree of stenqsi's,_.
1s divided into mild stenosis (0-15), moderate steriosis
{16-30), and severe stenosis (31-72).

A 7 ml of blood sample was taken through radial
or femoral artery shortly before the initiatioh of
coronary angiography. Two cc of them was put into
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mbe comtalmmg ethyleng diamine tetm acetic wid
[EDTA) for DN A exteaction and for PCR, thon DNA
stored at -20 °C before the DMNA isolation procedure
is performed. The rest was not piven anlicoagulant
for blood chenustry including Abrinogen, Serum
fibrinogen levels were examined by ELISA (pormal
vilue: 150-150 myp /dl).

DA isolation was performed by E¥ing Chelex-100
DMNA exmaction mwthod using Phosphate Buffer
Saline (FBS) pH 7.4 0.5% Safonin in PBS; and
chelex 20% m dd H2O pH 105, Detection of gene
polymorphism by entting the primmer PCR product
by using the restrictive cazyme Moelll (MBI, Glen
Bumie, MB, USAY}, where the 10 z| f-fibrinogen gene
{amplicon) product is inserted into a digestve tbe
containing 0.2 4| enzyme Haelll in 1.2:0 1/10 buffer
| buffer buffer solution, then pure water (fdH2IO)
uncil the mixed volurse in the whe reaches 12 gl, and
then incubsated &t 37 °C in watar bath for 4 hours. To
dutermine whether the restriction process is working
properly or nat, it is also used in the internal control
of PCR products from wdividual samples known 1o
have pelymeorphism. Afler incubation the restriction
was sepataled electrophoresis in 2% agarose gel.
Primmer for PCR is intended to idenuFy the fullowing
fragments: Gefff -fibrinogen -455G/A
ForwardGAA CAT TIT ACC TTA TGT GAA TTA
AGE and

ReverseGAA GCT CUA AGA AAL CAT CC.

The ampiicon length for the Hibrinogen -455G7A
gene is 669 bp, The amplicon fragments was cut with
the FMaelll retrictive enzyme (New England Biclabs,
tpswich MA, LUSA}

Processing and dota unplysis wing SP55 for nindow'y
propram. Data are presented in tables und praphs,
The dam is tested whesher the distibution {F8hrmat
ar aot, if the normal distribution then used Pegrvon
correfation test, it the dotp distnbutton is not narmal
Spéarman corielation test JERS.

Ethical Clearunce: This study was approved by
cthics Committee of University of Sriwijaya
indunesia,

Besulis

A correlative analytic study with a non-comparisen
proffsictive approach to se¢ the oomelation between
the polymorphism of the fibrinogen P chain gene with
serum fibrinogen level with the severity of coronary
hean disease stenosis on 31 patients was obtained as
follows.
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Table. 1. Baselize Characteristics

Characteristic n=3l
Sex. n (%}
*  |ale 20 (64, 343}
+  Femake 11 {35,5%)
Aye, yearmean + S0 36,52 + 8,70

Age gmti;‘s;. n (%)

= MH-39va 2 (65%)

= 449 yo 2 {55%)

& S0-59yn 14 [45,2%)]

= Zhltya 1A (41,5%)
Smoking habits, n {%)

s Smoking 13 31 B

= Notsmaking 18 (58,1%)
Body Mass Indey, n (%)

#  lnderweigh 1{3.2%)

«  Nomuweiph! 11 (354%)

*  Owerweighl 1961,4%7
Disbetes Melitus

*Yes 4 [12.9%]

+ No 2787 %)
Hypertension

s Yes 11 (35.3%)

r Mo 20 (64,5
The CAD subjects in this study were morg
mule  [A4.%%5) with epe  asbove SO vewrs
(B7%). Neatly halt of them were smokers
(41.9%) ood about BL3Y were averweight

By using Shapro-Witk nommality west, the probability
vilue ol scrum Abrincgen level and gensini score
warlh05 which mesns the data was not narmarlly
dismritarted, and so then caleularion conntinmed 1o see
the Mean vaiue of bath veriable.

Table 2. Bistrlbution of serym fibrloogen level
and Gensini score

INTedlinn

Correlation N (mln- max) Mean £ SD

S ¢crum .
fbrinopenlevel i) 288-111 420,16 + 10065
Gensini sguee 31 2.5-59 303 k£ 26,72

Elcceroporesis resut of Gern §  Flbriaogen
promoler- 455G f A

Fragmenis generaled frem  electrophoresis are
genotype  -455  GfG  homozygote resalting  in
fragmens 488 and 181 bp, heterszygote -45505/A
yields fragments 66Y, 483, 181 bp. Homozygole -455
AA produces fragments 669 hp (uncut) (Agure, |
below)
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Gen B-Fg -455G/A Uncut

Figure, 1. Ampliconof Gen [-Fg-4550G/A with size about
670 bp Homozygote

wildtype G/G. M is a Murker, No 1. 2 and 3 are sample
numbers.

In Figure 2 genotypes fFg-455G/A genotypes were
cut with restrichive enzyme Haelll resulted n A/A
mutant Homozygote fragments of 490 bp and 180 bp
(sample no 1). Fragments Heterozygote G/A 670 bp,
490 bp and 180 bp (samples no 2 and 3),

—_

670 bp
LT —

180 bp

Gen [3["-'_] A455GIA

Figure 2, Amplicon Gen [IFe-d3530G/A ik cut with the
restrietion enzyme Hoelll, M is the Maorker.

Serum fibrinogen levels in this population wene
determined by genotype AA, GA and GG
respectively. CAD patients with elevated fibrinogen
levels are most commonly found in the AA genotype
(48.4%), see lable below,

Table 3. Distribution of Fibrinogen B
Polymorphism Promoter -455G/A

Serum fibrinogen
level

Characteristic Tuotal
Increase  Normal
Genolype
o AA 12 3 15
o (A 4 8 12
e GGG 3 1 4
Total 19 12 3l

Study Result Analvsis

Analysis of the results of the s@§[if begins by looking
for comelations between the polymorphism of the
fibrinogen [} chain gene W serum fibrinogen
levels. Using Chi-Sguare test. there was a significant
comelation between the two variablesp=0.039. (see
table 4.4),

fple 4. The betweem  the
polymorphism of the fibrinogen [} chain gene with
serum fibrinogen levels

correlation

Serum fibrinogen

Characteristic level Total  p value
Inerease Normal
annt}'pn
. AN 12 3
™ i 4 B 12
. GG 3 | 4 0,039
Total 19 12 3l

The analysis then continued to look for comrelation of
serum fibrinogen level with degree of coronary artery
stenosis based on gensini score of CAD patients, the
results can be seen m table. 45 below .t 15 already
known that serum fibrinogen levels and Gensini
score m this siudy were not normally distributed,
s0 then the analvsis is continued using Spearman
/ s rho test, The results of the analysis were found
no significant correlation between serum Abrinogen
level and coromary artery stenosis degree based on
gensini seore (p = 0,447), see table below.

Table 5. Correlation of serum fibrinogen levels
with Gensini score

: . : Median ] .
Correlation N (Min-Max) Mean£SD  p
Serum , g 420,16 + +
fibrinogen 5k bR 100,65 M7
g o 3203 4

Ciemsini score 31 21.5-90 26,72

*Lifi Spearman s rho

The effect of serum fibrmogen level on gensmi score
was then analyzed by linear regression lest fo see any
correlation between the two variables, found that the
effect of serum fibrinogen level on gens scorc was
only 4%,

In Chi Square test there was no significant correlation
between polymorphism of fbnnogen [} chain gene
with degree of coronary artery stenosis (p = 0,312)
(see tahle 4.6).
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Tuble 6. Coerrelation between B Fibrinogen Chain
(ere polymocphism with Gensini scone

Charsctertstic Degres of Stenosds Totl pvadue
Severe Moderate Wit

Genotype
. AA L] 3 [ 15
- GaA 7 1 4 12 4512
. 14 3 1 0 4

Total i 5 1 3l
Discussion

This stndy was aimed to eveloatr the correlation
between polymorphism o} Abrinogen gene and
serim fibrinogen level with severity of coronary anery
seangis in CAD patents who underpnng sorogary
angiography at GHMH Palembang Todonesia.

Meither the Gensini score nor the serum fibrinogen
levels were found 1o be abnammally distribuked, Tnihis
study the average score of (Gensmi is 32.03 = 26.72
i p.ranpe of 2.5 to 30. A votal of 17 people (53.1%)
obtained with severe stenosis degree, this number is
mare then those with mild degrees af stenosis and
mild ie cachk of 5 people (15.6%) and 10 peopic
(31,2%). In this study averzge serum fibrinogen
level of CAD patients was 420.16 £ 100.65 mgidt.
Results of satistical analysis showed no significamt
correlation betwesn scrum  fibrinogen  Jevel and
coronary amery stenosis degree based on Oensini
goote {p = 0.45). Uinlike the study resufts of 4hneder

of (2014} ihat repotted a sigeificant independent.

gssocialion between serum fibninogen levels and
the degme of coranary artery stenosis, and that the
higher serum fibrinogen lovels, the frs severs the
caronary aniery stenpsis, This study included onty
31 people. unlike Ahmed of of whe recraited 210
samples and divided thewn into 3 groups: fibrinogen
levels <48 mgfdi, 400-600 mp/| and=600 mpAl. In
this study there was ooty 1 person with levels of 711
oig/d] (600 mp/dl) and indecd with severe sicnosis
ofthe coronary mreries.'!

Fibrinogen
coriposed of 1482 amino acids with molecule
weight (MW of 34D} kDe, 2 carbohydrate clusters
with BNEJ! kD, and sevewl Ca+ bonds with high
atfinity. Fibrinogen plays a rolc in physiopathological
pracesses (o the body, incloding inflammation,
athemogenesis and thrombogenssis. Low fibrinogen
levels can cause hemostasis disorders such as
bleeding, while high levels affect the function of
hemerewntogi. In athemtrombogenesis, fibrinogen
infiltration intg the walls of blood vessels, increases
blood viscosity, increnses tombocyte aggregation

T8

is 2 ptasma soluble glycoprotein

and forms frombus. Fibrinogen also acts 45 an
acute phase protein that promotes degranulation of
plateder.’! Iis levels will incroese twe to tenfold in
FEEPONSE b BEML]L

Cht Sguare vest result obtaingd cignificant
corrclation between polymorphism of fibrinogen
chain gene with serum fibrinogen fevel (p = 0,039,
The results of this study wre in sccordunce with the
research of Liv in CHEE) which proves the exislenca
of polymorphism of beta fibrinogen -455 G/A gene
with inereased lrvels af fikrinogen. Dayen & rosearch
found the same result in which there is & fibrinogen
content relationship with palymuorphism of ihrinegen
genes. Studies B5 e Muat and Behoguefound that 1he
palymorphisny-of the -43350/A fibrinopen gene led to
upn increase in fibrinogen levels on which coranary

atherosclorotic progression was based,

Folymetphism is 4 gene mutation that does nol cause
changes in protein struchuore but resalts in vataton
in the fimction of the protein. Pobymomhism can
resolt from & change of base on a promoter. &n
exan of an intron. Polymorphism does not manifost
clinically but can  detesnine  sesceplibiliy o
disease. Polymorphisms are found in pepulations
with frequencies greater then 1% Scveral sindies
have revealed the infuence of gemtic factors on
plasma Abrinogen levels, genetic influcnces varying
from 20% toffl5% on plasma fibrinogen levels. The
influence of genelic control supports the view that
high plasma fibrinogen levels ore a primery risk factor
for atherothrombotic disondems, This study proved
the cxistence of polymorphisms of Fibrinogen gene
~-F55 Gia, AdAcand GAG.

This study concluded thers was no significant
tzlationship between polymuoephism of fibrinogen p
chain pens with degree of coronary artery srenocsis
which obtzined p =0.512 (p> 0,05}, Dagen s reszarch
found tEJsame Lhing where there is bo influence
between polymorphism of fibrincgen gencs and the
risk of myocacdialinfarchion. o contrasita the fesetto
etudy showing thiat the polymorphasis of the -455
Ci/A pene represents an indfial risk of stherosclerosts
geen in carotid anery plaque.Bozdemiir proved that
the betz-fibribogen gene polymorphism -43550/A
pliys a rale i the occureenee of 0 atril thrombus
and sponianeeus echo contras.Similz results with
this study also found in the Blake study, mutations
of the fibrinogen gene have no effact 8a Hsk fBoom
for cacdiovascular disease, Kochk study found ne
association of varialions in fibrinogenic genes Blith
myocardial infarction. Several other risk factors play
a role as risk factors for corbnary heart disease. This
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is the case in Hasiuti et al., And-quaghg'_ghi-k- siudy
thatrisk factors suchas age, sex, lipid pi;uﬁle, smokers
and diabetes play a greater role than fibrinogen.
Caonclusign

Although thiy study succeded to prove that serum
fibrinogen level was determined by pelymorphisme
fibrinogen gene P -~455 G/A, but there are no
significant correlations between polymorphisme
fibrinogen gene B -455 G/A and serum fibrinogen
lavel with severity of coronary artery stenosis in
CAD patients. This study suggest to study other
candidate gene to look for other cardiac risk beside
this fibrinogen.
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