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Introduction

i5 the presence of slow flow i ona or Mare coronary
artery branching vessels thal are seen during contrast
anglographic actions. There are differences in defining
CS5FP; it has been reported that the range of events
18 1=7% in the anglographic sares and up 1o 5% in
cases of an acute corgnary syndrame (ACS) [1], [2].

There are two maethods of measuring o Flonw
phenomenon [2]. The first method is

in  myocardial  infarction ) flow grade from
cantrast scores ranging from 0 (no flow). TIMI 1

{paneiration without perfusion), TIMI 2 (flow. including
delayed filing), and TIMI 3 {normal flow, opacification
of distal vassals in <3 5). The second method (s the
corrected TIM| frame count, which is the number of
frames needed by coniras! material to reach a specific
distal coronary artery point with a standard range of 21
+ 3.5 [1], 3]

Patlents genemally exparence recument chest
pain, which occurs in resting conditions (B0%), and
around 20% require emergency restmen. This conditson

L. h

may cause arrtyythim sudden cardiac death, CSFP
Is considered o be an early phase of atherosclenosis
imvolving both small aneres and epicardial arteres, o

that manage is essential 1o prevent heart failure In
patients 2], [3]. endathelium plays a critical role in the
regulation of vascular pressure, platelst activity, smaoth

muscle prolferation vesoular, and pleys & role in the
initiation &f the farmation of athemsclerosis. Therslom,
endathelium dysfunction is believed o be one of the
causes of CSFP coronary anery haear conditions [4)

Fibrinogen s an essential component in
the coagulation cascade and affeds hemostasis,
hemorneclogy, platelet eggregation, and endothedial
function [5], [6]. §fJihe other hand, D-dimers are
inevitable products of fibrin degradation that results from
thron@f) activation: Xl activated factors and plasmin,
The presence of D-dimer in plasma is an indication
of thrombus formation. Measurement of D-dimers
markers of thrombosis and hypercoagulation, the
valug of D-dimars can be associated with the amoft
of fibrin formation [7], [B]. Fibrinogen and D-dimers ara
belleved to play a rola in the pathogenesis of coronary
heari disease (CHD), namely athercgenesis, platelet
apgregation. and platadel fermation [5], (6]
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However, nol all countries or health servioss
have highly developed anglography faciities and
sarvicas;, some other methods of measuring and
coordinating the coronary blopd flow are needed.
Thes study is expected 1o analyze the accuracy of the
fibrinogen/D-dimer ratio as a predictor for CSFP in
patients with heart diseasa.

Methods

18
Thslndyﬁasignmaﬁamn:ﬁ:iaslﬂhn.
cas-sectional design to assess fhe aocumoy of the
fibrinogen/d-dimer ratio in predcting CSFP in CHOEhe
study was conducied al Cathelerization Laboratory in Dr,
Moh Hoesiflospital, Palembang. Indanesia. Submission
of subjects was conducted from March 1, 2020, to March
30, 2020. The ethics committee approved this stedy of
the Faculty of Medicine of Universitas Sriwijaya with
registration number 188 Kkptfkunsri-rsmh2020.

Tha subjects wera 45 palients who underwent
diagnostic and therapeutic measumes in Dr. Moh Hoesin
Hospital, Palembang. Indonesia, which mest the inclusion
and exclusion criteria. The incusion criteria are all
patients with CHD who has diagnosed by a cardiologist;
the patient has ECgchanges such as ST-alevation or
depression. patient aged between 30 and 80 years oid
and willing 1o paricipate in research and signed informed
consant. Exclusion crileria were pabents with chronic
kidney disease and hepatitis, patients with malignant
deasas, patients with infectious dseases, axperiencing
acule myocardial infarction  altacks, pregnant and
breastiesding, cumently using anticoagulant drugs.

The independent variables in this study were
sarum fibrinogen and D-dimer levels. Meanwhile, the
dependant variable |s sullarers of CHD with CSFP and
reqular fiow. The confounding factors in this study are
gender, obesity, smoking history, diabetes mallitus,
hypertension, and dyshipidem:a.

All data obtained from this study wens analyzed
using the SPSS verion 20.0 for Windows program
with a 95% confidence limit. Descriptve dala analysis
of categorical varables is presented in numbers and
propariions. Hypothesis testing fffalegorical unpained
variables is parformed using the Chi-square test, if the
Chi-square test requirements are not met, Fisher's exact
lesl performs . Descriptive data analysis of numerical
varables with normal distdbution is presentad In the
form of mean + standard deviation, analysis of numerical
dasoriptive data with abnormal distribution in the form of
the madian {minimum value-maximum valua).

Assessing data with normal distribution o
abnormal distribution can be descripthva with variance
or analytical coefficient with Shapiro-Wilk. Analysis of
normally distibuted data using unpaired (dest, whareas

if thiz data are not generally distribuled with Mann-
Whiltney, Statistical ests o prove the disgnostic value of
fibrinogenid-dimer ratio as a prediction of the occurmencea
of "shiow-flow” in CHD contains several guaniities such as
E=itivity, specificity, possible, probable ratio, probable
negative ratio, positive prediciive value, and negative
Rdictive value. Sevaral variables were also performed
multivariats analysis using logistic regression.

Results

Tabde 1 shows thal confounding variables of
sex, smoking history, history of disbetes mellilus,
of hypertensian, ki heart disease, history
of dyslhpidemia, and BMI did nol differ significantly
between groups of patients who had CSFP and regular
fiow groups.

Tabie 1 shows thal the levels of fibrinogen.
d-dinfgy, and fibrinogenid-dimer ratio did not show
any difference betwesn the CSFP group
and the narmal flow group, p > 0.05, The valbdity test
of the fibrinogen'd-dimer ratio to CSFP can be seen
in Tabde 1. There were 10 patients (41.7%) with a
fibrinogen/d-dimer ralio >0.9 showing CSFP and 14
sampies [B6.7 %) did not show CSFP. Al a value of 0.9,
there ware 14 samples (B6.7%) with CSFP and seven
samples (33.3%) without CSFP. At a cut-off point of 0.9
the fibrinogen/d-dimer ratio results inEiensitivity value
of 41.7%; specificily value 33 3%, positive pradictive
value 41.7%, and negative prediclive value 33.3%.

Discussion

Fibrinogen and its metaboliles can cause
endothefial dysfunction through several mechansms.
Alhernsclerotic lesions contain much fibrin, either in
thie wall of thrombus on the surface of intact plague
or spread throughout the plaque. The phenomenon
s associated with decreased fibdinolytic activity and
plasminogen concentration. It has been axplained
that fibrin triggers cell profiferation, B migration. and
fibronectin-binding, which iriggers cell migration and
adhasion, Fibrinogen and its decomposition products
madiale the transporl of adhesion molecules at the
endotheB}l surface and further mégration o the intima
tunica. Decomposition products located in the nner
layer can frigger mitogenesis and collagen synibesis,
aftract leukocytes, and increase vascular permaeability.

Furthermore, fbrin in atheroscierolic plaque
has a relationship with low-density lpoprotein (LDL)
and lipid accumulation, which leads to the farmation of
lipid nucles from atherosclerotic lesions. Furhermora,
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Table 1: Relationships between variablns with coronary slow flow phenomenan
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16
gu-Irmmnmm cytokines, such as interleukin & {IL-G)
and tumor necrosis faclor-alpha, are produced by
blood vessels, adipose tssue, and myocardiem. this
increases. the synthesis of nitic oxide and leukocyte
migration into  the subendothelial space. These
cylokines also have a regulatory rabe, stimulating the
liver for the synihesis of acute-phase proteins, such
as fibrinogen, and as a resull of inflammatory a
thrombaotic reactions. Thus, fibinogen plays a role in
the formation of atherosclerolic plague In the early
stages of CHOD [3], [10f, [11], [12], [13], [14], [75]
Atherosclerotic  lesions  initially arise  at
predilection siles where endolbedial cell morphalogy
changes due o changes in hemodynamic pressure
(shear stréss and turbulence of blood flow in
artenal branches) and increased levels of lipids
and inflammatory faciors. Shear siress s directly
proportional to the viscosity of blood fiow, whare
fibrinogen plays a role, With an Increase in fibrinogen
ievels contribute to increased hemodynamic preassure
of blood vessel wWEEp. As a mesull. andothelial cells
secrele various adhesion molecules  (intercellular
adhesion molecules-1 [ICAM-1] and vascular cell
adhesion molecule-1), chemotactic factors (MCP-1).
and growth factors and loss of anticoagulant function

due to Increased thrombogenicity [10]. [11]. Fibrinogen
bir§gg to endathelial cells through ICAM-1 and sattles
in the subendothalial layer exiraceliuar matrix
al specific concentrations. In the subsndothellal layer
of thie extracellular matnx, fibrinogen Increases shaar
siress, which induces nuclear activation factor B
{MF-xB), which increases the response of endothelial
cells to disrupt blood in witro studies show
that fibrinogan induces 1 and IL-B expression in
andathelial cells through NF-kB activation. MCP-1 has
arole in the process of atherogenesis in the recruitment
of monocytes to the cedl wall [12], [13].

Other endothelial cells also express fissue
factors, which cause conversion of fibrinogen to fibrin
in cell walls. Fibrinogen stmulates endothelial calls 1o
secrete von-Willebrand factor proliferation. Increased
endothelial cell permeablity causes LDL parficles fo
spread info the subendothelial cavity. Fibrinogen ako
contributes to the sequestration of LDL and ipoproten &
particles, which are etherogenic molecules. The tendency
of lipoprotein A to accumulate in anery walts depends on
its binding to fbrin, Cuidized LOL stimulates andothels)
cefls to stimutate adhesion molecules. chemotaxis, and
growth factors. Molecular interactions betwesn fibrinogen
and aM[i2 imegrin receplors faciiate the accumulation of

Emmm.l“ﬂi. 2020 D 0F; B By $220-1237,

LFhL ]




B - Cinscs Siacal

monocytes in el walls and differantiale inlo macrophages
that express toll-ike recapions and scavengers recepions,
Fibrinogen  sBmulales macrophages re-produce
chemokines such as MCP-1 and may play 8 role in
fhe exacedation of inflammation in cel walls. Cuidized
LOL also inoreases thrombogenicity of the lesion by
stimulatng TF production In endothelial cels and
smoath muscle [16], [17), [18], [19]. [20], [21], [22]. The
pmocess of arensl thwombosis is assocatad with the
incidence of acute myocardial Infarction. Several rsk
factors for arterial thrombasis strengthen andothealium
injury [23]. [24], [25). [26). Endothelium in normal
circumstances, bidging biood vessal wall inferactions and
plays a cantral role in preventing intraluminal thrombus
formation [24]. Damage o endothelum can alter the
above Rindions and is a predisposition ko inflammation,
thrombosis, vasoconsiriclom, and vascular musche
growth [23], [24]. A nuptured plague will be covered by
a thrombus and B a significant cause of the incidence
of an acute myccardial ischemic syndromea. The results
of the post mortem examination showed that plague that
ruptures mone often resulis in thombus than endothetial
emosion, The resporse 1o plague damage involves
introducing blood from the lumen info the lipid nocleus
=0 that there is an intraplague thrombus [24]. However,
this study has limitstions because it was used & minimal
numbsar of samples.

Thiz study shiowed that there was no difference
in levels of fibrinogen and D-dimer in groups with
CSFP and nomal flow, This shows that fibrinogen
and D-dimer do not play a significant rode in the CSFP
process. CSFP is indeed sfill a mystery and a challenge
for researchers io uncover the pathophysiclogical
reasons for this disorder. The varous etiological roles of
this possible disorder slifeed further exploration and
detail, ranging fram the pole of the renin-angiotensin-
aldostarona systam, the role of the ailonomic nerous
gystam, 1o tha role of other endothelial factors,

Cenclusion

This sludy proves that fibrincgan has specific
but not sensilive predictors of SCFP. The d-dimer valua
is also mot accurate as a CSFP pradictor. This study
proves that the fibrinogen/D-dimer ratio is nol accurate
as a pradicior of CSFP events.
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