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DISCUSSION

The term “acute coronary syndrome” encompasses a range of
thrombotic coronary artery diseases, including unstable angina and both
ST-segment elevation and non-ST-segment elevation myocardial
infarction  (Achar etal., 2005).

The World Health Organization (WHQO) has traditionally defined
AMI as requiring the presence of at least two of three diagnostic criteria,
namely, an appropriate clinical presentation of typical chest pain that is
compressing in nature, radiating to the left shoulder which increases with
effort and decreases with rest, typical changes in the ECG and raised
cardiac enzymes, essentially total CK enzyme or CK-MB isoenzyme
activities  (Ogedegbe, 2002).

The cardiac enzymes released following AMI include total CK and
its MB isoenzymes, lactate dehydrogenase (LD) and its isoenzymes and
aspartate aminotransferase (AST). Most of these markers as CK total and
its MB isoenzyme, lactate dehydrogenase and its isoenzyme show low
specificity for AMI as they are reported elevated in other cardiac but non
ischemic conditions as congestive heart failure, myocarditis and
arrythmias. Also, other markers as AST and myoglobin show lower
specificity for AMI as they are elevated in non cardiac conditions as
hepatic disorders and skeletal muscle injuries (Ogedegbe, 2002).

Although the assessment of cardiac troponins have increased our
abilities to detect and or exclude cardiac injury, there are still false
positive results with non ischemic cardiac conditions as cardiac failure
and pulmonary embolism thus lowering its specificity for AMI
(Braunwald et al., 2002).

The aim of the present study was to evaluate the role of YKL-40 as a
novel cardiac biomarker in the early diagnosis of AMI  (Braunwald
et al., 2002).



In this study, on assessment of the different studied parameters, it
was found that serum YKL-40 levels were significantly higher in patients
with AMI (Group 1) than those with non-ischemic cardiac conditions
(Group I1) and the healthy control group (Group IIl). This is in
accordance with the findings of Kucur etal. (2008) who showed that
YKL-40 level in patients with AMI was significantly higher compared to
the results of patients with chronic stable angina (p < 0.001) and this is
related to the fact that YKL-40 is secreted from the activated
inflammatory cells that lies deep down in the atherosclerotic plaque and
the ischemic areas of the heart and stressed cardiomyocytes.

Nojgaard etal. (2008) also demonstrated that serum YKL-40 levels
were significantly higher in AMI patients on admission. However, there
was no increase in the levels of other markers such as CK, CK-MB and
cTn-1. They explained these results by the fact that YKL-40 is secreted
from the activated macrophage that is deeply seated in the atheromatous
plague in the early lesion of atherosclerosis so it could be used as an early
biomarker of atherosclerosis at very early stages of the disease even
before the rise of the conventional markers which are released from the
necrosed myocardial muscle.

Similarly, Rathche etal. (2009) showed that there was a highly
significant difference between YKL-40 in AMI patients and those with
chronic stable angina (p < 0.001), this is due to the fact that YKL-40 in
AMI is released from both the atheromatous plaque in the early phases of
ischemia and then later from the injured cardiomyocytes following
infarction so it records higher levels in AMI than in chronic stable angina
at which it is released only from the atheromatous plaque. Such a finding
IS in accordance with the findings of our study. The same results were
also found by Kastrup etal. (2009).

A research study was carried out by Kucur etal. (2008) on 30
unstable angina patients, 30 with and without ST elevation myocardial
infarctions patients, and for the reason of YKL-40 being released from



both the atheromatous plaque in the early lesion of atherosclerosis and the
injured cardiomyocytes in infarction, they found that YKL-40 levels were
increased in the three groups but with more elevated levels in patients
with STEMI and NSTEMI than in those with UA. Wang etal. (2008)
also emphasized the same results.

In contrast to our findings, Rathcke etal. (2010) reported that
YKL-40 levels did not differ between AMI and chronic stable angina
which was observed in a study done on 50 patients with AMI and 50 with
stable CAD, demonstrating that serum YKL-40 could not predict
cardiovascular events or over-all survival. This discrepancy could be due
to the presence of other non-cardiac pathological conditions characterized
by inflammation, tissue destruction and remodeling, as Rheumatoid
arthritis that show high expression of YKL-40 so is responsible for its rise
rather than the cardiac condition, thus there was no significant difference
in YKL-40 levels in both group of patients.

A cornerstone in the present study was the assessment of the
correlation between YKL-40 and other cardiac markers as cardiac
enzymes (CK total). A remarkable finding was that a highly significant
positive correlation was found between YKL-40 and CK-total enzyme
(p< 0.01) in patients with AMI. This is in accordance with Hung etal.
(2006) indicating the early rise of YKL-40 level from the atherosclerotic
plague followed by the rise of CK total enzyme from the necrosed
myocardium.

Hedegaard etal. (2010) did not report high significant correlation
between YKL-40 and the other cardiac markers, in a study that included
80 patients with AMI in CCU presented with chest pain, 80 patients with
CAD and other 80 normal healthy controls. This finding could be related
to the presence of other inflammatory disorders associated with the
cardiac condition that led to marked rise of YKL-40 levels into the
circulation as compared to the less prominent rise of other cardiac
markers as cardiac enzymes (p< 0.05).



A significant correlation between YKL-40 and cTn-1 was reported
by Boot etal, (1999) in a study done on 200 hospitalized AMI patients
indicates that YKL-40 and cTn-l are both elevated in AMI that rise
following myocardial infarction however YKL-40 rises earlier especially
in the early phases of infarction and these finding goes in accordance with
our study too.

In conclusion, the results of this study proved that circulating YKL-
40 levels increase significantly in patients with AMI compared with
stable angina patients or normal control subjects. The increased YKL-40
levels in patients with ACS reflect the instability of atherosclerotic
plagues and the early occurrence of infarction. Measuring serum YKL-
40, therefore can be proposed as an early potential marker of AMI. The
timing of its elevation in relation to the start of patient complaint, the
timing of its normalization following infarction, its role in diagnosing re-
infarction, and the possibility of being an independent predicator of
iIschemic heart events, await further investigations.
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