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Abstract

Background and aims: Coronary heart disease (CHD)
remains the major cause of mortality and morbidity in the
entire world population despite therapeutic advances that
control many risk factors. YKL-40 is a glycoprotein
secreted by various cell-types including human
macrophages, synovial cells, chondrocytes, neutrophils,
and vascular smooth muscle cells. Several studies have
shown up regulation of YKL-40 in acute coronary
syndrome (ACS). The study aims to determine and
compare serum YKL 40 level in patients with and
without ACS andto correlate diagnostic performance of
serum YKL 40 with troponin | in patients with ACS.
Materials and Methods: This cross-sectional study was
done in the Department of Biochemistry in collaboration
with the Department of Cardiology, RIMS, Imphal on

diagnosed cases of ACS between January 2021 to

October 2022. Estimation of serum YKL-40 and troponin
I was done by ELISA method. Data were analysed using
descriptive measures, and statistical significances were
set at p< 0.05.

Conclusion: This study showed that level of serum
YKL-40 was much higher in cases of ACS as compared
to the healthy controls and also showed a positive
significant correlation between serum YKL-40 level and
trop I level among the ACS cases which were found to be
significant.
Keywords: Acute Coronary Syndrome, YKL 40,
Troponin T, Blood Pressure

Introduction

Acute coronary syndrome (ACS) is a syndrome due to
decreased blood flow in the coronary arteries such that
part of the heart muscle is unable to function properly.

ACS is one of the leading causes of increased morbidity
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and mortality worldwide. As per WHO 2015 report an
estimated 7.4 million people died from coronary artery
disease worldwide. Similarly, the incidence in India is
estimated about per 1,00,000 population in the year 2016.
Although substantial progress has been made in the
diagnosis and treatment of acute coronary syndromes,
cardiovascular disease remains the leading cause of death
worldwide, with nearly half of these deaths due to
ischaemic heart disease[1]. YKL-40 is a glycoprotein
encoded by the CHI3L1 gene in humans, which is
assigned to chromosome 1g31-32, and is approximately
40 k Da in size[2]. The abbreviation YKL-40 is based on
the 1-letter code for the first three N-terminal amino acid
residues: tyrosine (), lysine (K), and leucine (L)[3]. It is
a phylogenetically highly conserved chitin-, heparin-, and
collagen-binding protein with homologues in vertebrates
and invertebrates[4].It has been widely suggested that
YKL-40 is a kind of highly conserved protein mainly
secreted by various cell-types including human
macrophages, synovial cells, chondrocytes, neutrophils,
and vascular smooth muscle cells[5]. Atherosclerotic
plague macrophages, particularly those macrophages that
have infiltrated deeper into the lesion express YKL-
40[6]. Hence, this study was conducted with an aim to
evaluate the diagnostic value of the biomarker YKL-40,
in patients with acute coronary syndrome beyond other
diagnostic tests to reliably detect myocardial ischemia
and necrosis and to find its role in providing clinical
utility compensatory to that of troponin I, the established
biomarker of myocardial necrosis in ACS.

Materials and Methods

Study design: Cross sectional study

Study
collaboration with the Department of Cardiology, RIMS,

setting: Department of Biochemistry in

Imphal, Manipur.
Study Population: Patient attending the RIMS Hospital

© 2024 1IMSIR, All Rights Reserved

Duration: January 2021 to October 2022.

Inclusion criteria: Diagnosed cases of acute coronary
syndrome above 18 years of age.

Exclusion criteria: Presence of renal diseases, presence
of hepatic diseases, diabetes mellitus, recent infection,
COPD, osteoarthritis, malignant diseases and peripheral
artery disease.

Sampling: Eligible participants with ACS were recruited
consecutively from Casualty, Medicine OPD & Wards
and ICCU of RIMS Imphal. When one ACS patient was
recruited, one eligible participant without ACS was also
recruited conveniently from the patient party or OPD
attendees in Medicine or Cardiology Departments. Blood
sample was collected after taking informed consent from
the participants.

Laboratory tests done

Estimation of serum YKL 40

Method: Serum YKL 40 was estimated by the enzyme-
linked immunosorbent assay system method adopted by
Porstmann T and Kiessig ST [64].

Principle of the test: The kit uses a double-antibody
sandwich enzyme-linked immunosorbent assay (ELISA)
to assay the level of YKL 40 [Human Chitinase-3-like
Protein 1(CHI3L1)] in samples. The sample is added to
wells pre-coated with monoclonal YKL-40 (CHI3L1)
antibody. After incubation, added YKL-40 (CHI3L1)
secondary antibodies labelled with biotin followed by
Streptavidin-HRP to form immune complex. Unbound
immune complex is removed by washing step. Then
addition of Chromogenic Solution A and B, develops
blue colour, and stop solution is added to stop the
reaction. The concentration of YKL-40 (CHI3L1) is
directly proportional to the colour developed.

Statistical Analysis

The collected data were analysed using IBM SPSS

version 21.0 for windows.Statistics like mean, SD,
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frequency and proportion were used to summarise the

n
(11.11%)

findings. Continuous data like age of the participants and
serum YKL 40 level were expressed in mean and e
standard deviation and categorical data like gender,
hypertension and smoking history were expressed in

frequency and proportion. To compare the serum YKL (43.33%3 _

40 level between patients with acute coronary syndrome

and the individuals without ACS, student’s t-test was "Below40 yrs 4160 yrs  mw61-80yrs = Above S0 yrs

used. Pearson correlation was used to measure the (b)

correlation between dependent variables.ROC curve Figure 1: Pie-chart showing age distribution of the
analysis was performed to see the diagnostic power of respondents among cases and controls:

YKL-40 and trop I. A p value< 0.05 was taken as Table 1: Distribution of the respondents by age stratified
significant. by cases and controls:

Ethical Issues Group Number | Mean + Sd (Years) | P-
Written informed consent was obtained from each patient Age Value
before recruiting for the study. Confidentiality was Case 67 63.69+12.11 0.00
strictly maintained. Ethical approval was obtained from Control | 67 45471175

the Institutional Ethics Committee, RIMS, Imphal before *Independent student t-test

the start of the study. HIN

il
(62.2%%)

Results

=

0
(37.8%)

1]
(35.6%)

e e = I BT RV I
(=R B — I I — - e — )

Yes No

Figure 2: Distribution of the cases according to history of

sBelowd0 yrs 4160 yrs mw6180yrs  wAboveS80 yrs hypertension (HTN)
(@ Table 2: Distribution of the respondents by other
variables stratified by cases and controls:
Other Variables | Cases (n=67) Controls P
Mean + SD (n=67) value
Mean = SD

SBP (mmHg) | 112.67+17.35 | 125.22£589 | 0.000
DBP (mmHg) | 73.38t11.63 | 84.07+4.77 | 0.000
RBS (mg/dl) 133.11+64.28 | 105.26+14.38 | 0.000 %
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Figure 3: Distribution of the respondents by lipid profile

in cases and controls
Table 3: Distribution of the respondents by lipid profile

LDL (mg/dl)

0.658

0.000

HDL (mg/dl)

-0.702

0.000

Figure 5: Levels of YKL 40 in different groups of ACS

patients (STEMI,

ST-segment elevation myocardial

in the cases:
Total | TC>200 | TG>150 LDL>100 | HDL<40
mg/dl mg/dl mg/dl mg/dl
67 39 42 58 43
(57.77 | (62.2%) | (86.66%) | (64.44%)
%)

infarction; NSTEMI, non-ST-segment elevation
myocardial infarction and UA, unstable angina)
s ~
YKL 40 (pg/ml)
4091.65
4500
4000 2035.63
3500
3000
2500 1716.93
2000
1500
1000
500
0
STEMI NSTEMI UA
j

Figure 4: Distribution of respondents by serum YKL 40

levels in cases and controls
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Figure 6: Levels of Trop I in different groups of ACS
patients (STEMI,
NSTEMI,
myocardial infarction and UA, unstable angina)

ST-segment elevation myocardial

infarction; non-ST-segment  elevation

-
Trop I (ng/h
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Table 5: Correlation between serum YKL 40 levels and

Trop | levels among the cases

Mean + SD Coefficient of | P
Table 4: Correlation between serum YKL 40 and lipid ean oetricient o
. correlation (r) | value
profile
— YKL 40 | 2068.29+1624.71 | 0.819 0.000
Coefficient of | P
. Trop | 102.41+£163.18
correlation (r) value
Total Cholesterol (mg/dl) | 0.602 0.000
Triglycerides (mg/dl) 0.584 0.000
o
D~
[J)
[=T)]
©
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllllllllllllllllllllln_‘
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Figure 7: Scattered diagram showing correlation between

serum YKL 40 and Trop | among the cases
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Figure 8: Receiver operating characteristics curve
between acute coronary syndrome patients and controls
as regards YKL 40 and Trop |
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Table 6: The YKL-40 cutoff point,

specificity, positive predictive value, negative predictive

sensitivity,

value, and AUC between acute coronary syndrome

patients and controls

(Less
than
2734.12)

Trop | | 100% 80% 91.8% | 100% | 0.983
(Less
than 0.7)

Cut-off Sensitivity | Specificity PPV NPV AUC

YKL 40 | 97.7% 100% 97.8% | 100% | 0.969

© 2024 1IMSIR, All Rights Reserved

PPV, positive predictive value; NPV, negative predictive
value

Discussion

This study was conducted to estimate serum YKL 40 in
patients with acute coronary syndrome (ACS) and normal
individuals and to compare the findings between normal
individuals and patients with ACS.

In the present study, 55.6% of the ACS cases were in the
age group of 61-80 years, followed by 35.6% in the age
group of 41-60 years, and 4.4% each in the age groups of
<40 and >80 years. Among the controls, 48.88% are in
the age group of 41-60 years, followed by 40% in the age
group of <40 years of age, 11.11% in the age group of
61-80 years and none in the age group of >20-30 years.
In this study the prevalence of ACS was highest in the
group of 61-80 years of age, followed by those age group
of 61-80 years and the age groups of <40 years and >80
years. The reason for this could be, in older adults, there
appears to be more extensive calcifications of coronary
atherosclerosis with more multi-vessel and left main
vessel involvement. These adverse changes increase the
risk for myocardial injury without new thrombosis. This
finding was supported by the study conducted by Ahmed
E et al[72] where among 7930 consecutive ACS patients;
2755 (35%) were <50 years, 4110 (52%) were in 51-70
years and 1065 (13%) >70 years old. The proportion of
women increased with increasing age (13% among
patients <50 years to 31% among patients > 70 years).
The elderly has the highest incidence of cardiovascular

disease and frequently present with ACS. Elderly patients

(>75 years of age)[73] constitute a large proportion of ‘:

[J)

(1)

[
"0,



Tashi Chopel Bhutia, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR)

those patients presenting with acute coronary syndrome
(ACS), and temporal trends in the incidence of
myocardial infarction document a shift toward older
adults [74].The mean + SD of age (63.9£12.11 years)
was significantly higher in ACS patients compared with
the control group (45.47+11.75 years) with p<0.05. The
finding is supported by the study conducted by Zaky
Doaa SE et al[6] where they found the mean + SD of age
for the ACS cases was 56.28+10.66 years and for the
controls it was 53.1+11.47 years.

The present study shows that number of males was 49
(73.3%) and of females was 18 (26.7%) in the ACS
cases. Among the controls, 31 (46.7%) and 36 (53.3%)
were males and females respectively. This is due to the
fact that men possess more coronary risk factors like
smoking, high cholesterol and high blood pressure and
they also occupy more stressful job roles. Moreover,
there is higher myocardial blood flow in women
compared to men. Various studies have reported more
prevalence of ACS in males than in females which are
similar to our findings. A study done by Zaky Doaa SE et
al[6] also reported a higher prevalence of ACS in males
(69.3%) than females (30.7%). Duan JG et al[7] in their
study also found that men had a higher incidence of ACS
than women (24.1% men & 17.0% women, p<0.001).
The women benefit from the protective effects of
endogenous estrogens, including estradiol, which may
inhibit age-related vascular remodelling [76], such as
vascular smooth muscle cell proliferation and endothelial
dysfunction.

Coming to the prevalence of ACS among urban and rural
population in this study, it was found that the prevalence
was higher in urban areas as compared to rural areas
(57.78% and 42.22%). This could be due to the fact that
dwellers in urban areas may be associated with higher fat

intake and with significantly lower physical activity.

© 2024 1IMSIR, All Rights Reserved

Moreover, the study was conducted in the urban area.
The findings were in accordance with the cross-sectional
study conducted by Oommen AM et al [77]. They found
the prevalence of CHD was 3.4% (95% CI: 1.6-5.2%)
among rural men, 7.4% (95% CI: 4.7-10.1%) among
rural women, 7.3% (95% CI: 5.7-8.9%) among urban
men, and 13.4% (95% CI: 11.2-15.6%) among urban
women in 2010-2012. While the prevalence rates of
CHD rates among rural males showed no change in the
20-year period, the rates in urban males rose marginally
and the rates in females rose to more than twice the
previous rates, with an increase in premature CHD. Rural
males have been protected due to their higher activity
levels and lower body mass indices. An article by
Khanna T et al[78] in their article stated that the
prevalence of CAD has increased seven-fold in urban
India and fourfold in rural areas between 1970 and 2013.
Current prevalence is 14% in the urban and 7% in the
rural populations.

It was found that majority of cases, 55 (82.2%) were
Hindus followed by Muslim 8 (11.9%) and Christian 4
(5.9%). The majority of the controls were Hindus 46
(68.9%) followed by Christian 12 (17.8%) and Muslim 9
(13.3%). The difference was statistically insignificant
with p>0.05. This is due to the fact that the study was
done in the Hindu dominated area. The study conducted
by Gupta R et al[79] that employed a cross-sectional
survey design and stratified random sampling technique
consisting of 1,415 males and 797 females. Among males
there were 1,092 Hindus (77.2%) and 272 Muslims
(19.2%) while in females there were 685 Hindus (85.9%)
and 91 Muslims (11.4%).

As regards to education, 30 cases (44.4%) had secondary
level education, 22 (33.3%) primary and 15 (22.2%) upto

graduation whereas 24 controls (35.5%) had upto

graduation level education, 22 (33.3%) secondary, 12 Clg
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(17.7%) primary and 9 (13.3%) above graduation. The
difference was statistically insignificant with p>0.05

It was observed that 62.2% (42) of the cases had history
of HTN and 37.8% (25) had no history of HTN. 26.6% of
the cases were smokers as. The study also showed that 45
(66.7%) cases had comorbidity like hypothyroidism,
bronchial asthma and HTN. The findings were similar to
the study conducted by Alberty R et al[80] where 83.5%
(95% CI, 81.6-85.2%) of the patients with ACS had
hypertension, 65.0% (62.5-67.2%) had a hyperlipidemic
profile, 32.6% (30.3-34.9%) were diagnosed with
diabetes, and 27.6% (25.1-29.8%) were smokers at the
time of a heart-related event. Rashid MH et al®[81] also
found that prevalence of risk factors in 160 cases were
hypertension (101, 63%), lack of exercise (91, 57%),
smoking (70, 44%), diabetes mellitus (61, 38%),
dyslipidaemia (50, 31%). And the
statistically significant (p < 0.05). The findings are also

results were

supported by the cross-sectional descriptive study
conducted by Ralapanawa U et al.[82] They found that
approximately 55.8% STEMI patients, 39.8% UA and
35.5% NSTEMI patients were smokers indicating a
significant association between smoking and STEMI (P =
0.017). Almost 51.8% NSTEMI patients, 47.8% UA
patients and 29.9% STEMI patients had hypertension (P
= 0.008) indicating significant association of HT with
UA and NSTEMI.

The random blood glucose of the cases was significantly
higher than the controls (133.11+64.28 and 105.26+14.38
mg% respectively). Deedwania P et al [83] in their article
stated that higher glucose levels in patients with ACS
have also been associated with higher free fatty acid
concentrations, insulin  resistance, and impaired
myocardial glucose utilization, thus increasing the
consumption of oxygen and potentially worsening

ischemia. Higher free fatty acid concentrations have been

© 2024 1IMSIR, All Rights Reserved

linked to increased incidence of malignant ventricular
arrhythmias. Finally, hyperglycaemia has been linked to
an impaired immune response. Badiger S in his article
stated that acute hyperglycaemia is common in patients
with ST- elevation myocardial infarction (STEMI) even
in the absence of a history of type 2 diabetes mellitus
(DM). Hyperglycaemia is encountered in up to 50% of
all STEMI patients, whereas previously diagnosed DM is
present in only 20% to 25% of STEMI patients. The
prevalence of type 2 DM or impaired glucose tolerance
may be as high as 65% in myocardial infarction patients
without prior DM when oral glucose tolerance testing is
performed.

As regards to blood pressure, systolic blood pressure and
diastolic blood pressure were significantly lower in cases
than the controls (SBP: 112.67+17.35 mmHg and
125.22+5.89 mmHg respectively; DBP: 73.38+11.63
mmHg and 84.07+4.77 mmHg respectively). This is
because in most patients with right ventricular MI, the
inferior wall of the left ventricle is involved (usually in
the form of a STEMI) as a result of occlusion of the right
coronary artery proximal to the right ventricular
branch. The findings are supported by Owens P et al[85]
where they found mean supine resting systolic/diastolic
blood pressure was 131(24)/77(11) mmHg in coronary
disease patients. Twenty patients exhibited a fall in
systolic blood pressure on standing at five minutes (mean
12(14) mmHg, p < 0.001), while 13 patients showed a
fall in diastolic blood pressure at five minutes’ standing
(mean 2(9) mmHg, p = NS).

As regards to the lipid profile in the study, it was found
that the mean + SD of total cholesterol was 208.75+31.25
mg/dl in the cases and 144.02+19.57 mg/dl in the
controls, triglycerides in cases was 162.51+39.81 mg/dl
and 98.42+16.96 mg/dl in controls and LDL was

142.22+31.31 mg/dl in the cases and 71.40+21.24 md/dl m
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in controls showing that the values were higher in the
cases as compared to the control group and the difference
were found to be statistically significant with p<0.05.
However, the mean * SD of HDL in the cases
34.78+6.44 mg/dl was lower as compared to the controls
(49.56+5.72 mg/dl) and the difference was statistically
significant with p<0.05. In this study, it was observed
that there were high TC, TG and LDL and low HDL. The
common risk factors for ACS were dyslipidemia,
diabetes, and hypertension which are similar to other

studies®®®’

which demonstrated a high prevalence of one
CAD and
ACS. Dyslipidemia is an independent major risk factor
for CAD. A combination of low HDL-C and high TG
referred to as atherogenic dyslipidemia, have been

implicated as important predictors of CAD [88][89]. The

or more major risk factors for

findings of this study are also supported by the study
conducted by Zaky Doaa SE et al [6].In this study, 39
(57.77%) patients were observed to have TC>200mg/dl,
42 (62.2%) had TG>150mg/dl, 58 (86.66%) had
LDL>100mg/dl and 43 (64.44%) had HDL<40mg/dl . A
study conducted by Penalva RA et al[90] where a total of
107 patients were included, they found 64 (59.8%)
patients had TC<200mg/dl, 33(30.8%) had HDL<40
and 38(35.5%) had LDL<100mg/dl. The
imbalance between TC and HDL levels plays a more

mg/dl,

important role in the pathophysiology of atherogenesis. It
is important to consider that the atheroprotective function
of HDL is not restricted to reverse cholesterol transport,
but can also transport antioxidant enzymes, break down
oxidized lipid fractions, and neutralize their
proinflammatory effects [91]. It is noteworthy that
64.44% of the cases had HDL < 40mg/dl, and only
35.56% had levels considered at hero protective.

In the present study, the mean YKL 40 levels of ACS

cases were significantly higher than the controls (3561.21

© 2024 1IMSIR, All Rights Reserved

ng/ml and 1041.2 ng/ml respectively). Similar findings of
higher YKL 40 level in IHD cases as compared to
controls were observed in the studies done by Zaky Doaa
SE et al[6], Nojgaard C et al[6] and Hedegaard A et al
[93]. YKL-40, an acute phase glycoprotein [94],is
expressed in association with inflammatory process,
extracellular matrix degradation, and angiogenesis [95].
It has been well established that inflammation plays an
important role in the development and progression of
atherosclerosis of the coronary arteries [96]. The
participation of YKL-40 in inflammatory states and
vascular processes implies that it may play a role in
endothelial dysfunction and atherosclerosis [97]. The
cellular background of increased serum levels of YKL-40
in ACS is probably from activated inflammatory cells in
ischemic areas of the heart and in atherosclerotic plaques,
but may have originated from injured and stressed
cardiomyocytes. It is well known that human
macrophages in atherosclerotic plaques express YKL-40
MRNA, particularly macrophages that infiltrate deeper in
the lesion, and the highest YKL-40 expression is found in
macrophages in the early atherosclerotic lesion [86]. It
has recently been shown that serum YKL-40 is
associated with the extent of CAD defined by the number
of vessels with stenosis [98].

In this study, serum YKL-40 levels were found to be
strongly correlated with lipid profile parameters. It
showed strong positive correlation with TC, TG and LDL
and showed strong negative correlation with HDL.
Dyslipidemia is a primary, widely established as an
independent major risk factor for acute coronary
syndrome. The findings are supported by the study
conducted by Pei Q et al[99] where the levels of YKL-40
and hs-CRP, and the correlation of severity degree were
analysed. Before and after treatment levels of triglyceride

(TG), total cholesterol (TC), high density lipoprotein
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cholesterol (HDL-C), low density lipoprotein cholesterol
(LDL-C) were measured. They found that compared
with before treatment, the levels of YKL-40 and hs-CRP
significantly decreased in both groups after two weeks of
treatment (P < 0.05).

The level of YKL-40 is an important regulator of acute
and chronic inflammation and tissue remodelling [100].
The participation of YKL-40 in inflammatory states and
vascular processes implies that it may play a role in
endothelial dysfunction and atherosclerosis [101]. The
results revealed significantly increased mean value of
YKL-40 in patients with ACS compared with age and sex
matched healthy controls, with a cutoff value of 2734.12
pg/ml, at which the sensitivity was 97.7%, the specificity
was 100% and AUC was 0.969.
agreement with those of Rathcke CN et al. [102] who

These data are in

found that the level of YKL-40 was elevated in patients
with symptoms of CAD and myocardial perfusion
defects. Moreover, they implied that YKL-40 could be
used as screening modality before myocardial perfusion
image. Another meta-analysis by Song CL et al [103]
showed that serum YKL-40 levels in IHD patients were
significantly higher than that in controls among Chinese,
Korean, and Danish populations, whereas no such
observation was detected among the populations of
Turkey. These results suggested that ethnicity may be the
potential heterogeneity resource of this outcome.

YKL-40 may mirror an inflammatory stimulus, and may
also have a direct effect promoting atherosclerotic
propagation and destabilizing plaque [104]. This analysis
can also be intensified by the study finding as the mean
values of YKL-40 were significantly higher in AMI
patients (STEMI and NSTEMI) than in those with UA,
despite the nonsignificant difference between STEMI and
NSTEMI patients. These results are in agreement with
those of Zaky Doaa SE et al[6] and Nojgaard C et al[92],

© 2024 1IMSIR, All Rights Reserved

where they reported that serum YKL-40 levels in the
patients with AMI were higher than those in the patients
with SA. No difference in serum YKL-40 between AMI
patients with or those without ST-elevations was found.
Hedegaard A et al [105].documented
significantly higher levels of plasma YKL-40 in patients

Moreover,

with AMI when compared with controls. It is interesting
that YKL-40 is increased very early after the acute onset
of myocardial infarction symptoms and also in patients
with the unstable coronary syndrome non-STEMI, which
might indicate that YKL-40 could be potentially used for
early detection of an unstable plaque, if the origin of the
increased level of YKL-40 is from macrophages in the
unstable plaque and not from the myocardium during the
early necrosis of infracted myocardium [106].

YKL-40 in this study was positively correlated to Trop |
in patients with ACS . The ROC curve analysis in this
study shows that trop | had high AUC value of 0.983
using the study specific cut off value of 0.7 microgram/I
(sensitivity 100%, specificity 80%). These results are in
agreement with those of Fang C et al [107] who revealed
that when combined with the traditional diagnostic model
cTnl, YKL 40 had higher diagnostic value, stronger
sensitivity, and specificity, and could provide a reliable
basis for the diagnosis and treatment of STEMI.
Conclusion

The present study was carried out to evaluate the levels
of serum YKL-40 in acute coronary syndrome (ACS)
subjects and normal healthy controls without ACS and to
find the correlation of serum YKL-40 levels with ACS.
The study shows the level of serum YKL-40 was much
higher in cases of ACS as compared to the healthy
controls. The ACS cases had higher serum YKL-40 with
mean value of 3561.21 ng/ml as compared to the controls
with mean value of 1041.20 ng/ml and there was positive

correlation between serum YKL-40 levels and ACS
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cases. Increased level of random blood sugar was seen in
ACS cases. Serum YKL-40 was found to be positively
correlated with serum cholesterol, triglycerides and LDL
levels and negatively correlated with serum HDL level.
The study also shows a positive significant correlation
between serum YKL-40 level and trop | level among the
ACS cases. The findings were found to be significant.
Many studies show that serum YKL-40 level in ACS was
higher as compared to the healthy age matched controls.
Thus, it can be concluded that serum YKL-40 might play
an important role as a diagnostic and prognostic marker
in patients with ACS. However, the study had some
limitations that the sample size was relatively small and
this was a single centre study done in Imphal. Hence, the
results of this research need to be proved through multi-
centric surveys with larger sample sizes.
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