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Abstract

Introduction. Early diagnosis and treatment of acute coronary syndromes as a life threatening disease group is crucial
in emergency departments. Acute coronary syndrome (ACS) term is used to define a disease spectrum including unstable
angina pectoris, ST-segment elevation myocardial infarction (STEMI), and non-ST-segment elevation myocardial infarction
(NSTEMI).

The objective of this study was to compare unstable angina pectoris (USAP), ST-segment elevation myocardial
infarction (STEMI), and non-ST-segment elevation myocardial infarction (NSTEMI) groups in terms of the blood parameters
such as mean platelet volume (MPV), red cell distribution width (RDW), C-reactive protein (CRP), neutrophil-to-lymphocyte
and platelet-to lymphocyte ratios; and data such as patients’ sociodemographic and clinical characteristics, time and day of
the admission, diagnosis of the admission to coronary intensive care unit, ECG findings, and comorbidity, and to investigate
the relationship between them.

Materials and methods: A total of 659 patients included in the study. Patients were divided into 3 groups according to
the diagnosis of admission as STEMI, NSTEMI, and USAP groups. Patients’ age, gender, complaints of presentation to
emergency department (ED), presumed diagnosis, hemogram, MPV, RDW, CRP, troponin, neutrophil-to-lymphocyte, and
platelet-to-lymphocyte ratios were evaluated.

Results: The patients were mostly male (71.8%), the most common age range was 45-59 years (40.2%). Troponin value
was significantly lower in USAP group compared to STEMI and NSTEMI group (p<0.05). The median RDW value was lower
in the STEMI group than NSTEMI and USAP groups (p<0.05). Neutrophil-to lymphocyte ratio was significantly lower in USAP
compared to STEMI and NSTEMI groups (p<0.05). No significant difference was found between the three groups in terms of
platelet-to-lymphocyte ratio (p>0.05).

Conclusion: In this study, we evaluated data of ACS patients who presented to the emergency department. We believe
that such data will be guiding diagnosis and treatment of patients with ACS.

Keywords: Emergency, Acute Coronary Syndromes, NLR, PLR.
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AKTyanbHOCTb. PaHHSis OuarHocTvka M feyveHue OCTPOro KOPOHAPHOTO CUHApOMa Kak rpynnbl 3aboneBaHui,
YrPOXKAOLLMX XKM3HK, YTO UMEET peLLatoLLEee 3HAYEHNE B OTAENEHUSX HEOTIOXKHON NMOMOLLM. TEPMUH «OCTPbIA KOPOHAPHBIN
cuHagpomy (OKC) ucnonb3yeTcs 415 onpefeneHns cnektpa 3aboneBaruii, BkoYas HeCTabunbHY CTEHOKapAMIO, MHAapKT
Muokapaa ¢ nogbemom cermenta ST (STEMI) u uxdpapkT muokapga 6e3 nogbema cermenta ST (NSTEMI).
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Llenbio gaHHOro uccnepgoBaHusA Obino CpaBHEHWE TPynn NauWeHTOB C HecTaburnbHoOM creHokapaunei (USAP),
WHapKkTOM MUokapaa ¢ nogbemom cermenta ST (STEMI) n undapkTom muokapaa 6es nogbema cermerta ST (NSTEMI) ¢
TOYKM 3PEHUS TaKMX MapamMeTpoB KPOBW, Kak cpegHuit 0bbem Tpombountos (MPV), WwnpuHa pacnpegeneHus SpuTpoLuToB
(RDW), C-peaktusHbiii Benok (CRP), oTHoWeHWe HeATPOPMnOoB K numdountam u TpomboLMTOB K numdoLmTtam. Takke
CpaBHMBaNuCb Takue AaHHble, KaK CcoLManbHO-geMorpaduyeckne U KIMHUYECKUE XapaKTepUCTUKA MaLMEHTOB, BPEMS M
[EHb MOCTYNMEHNs, AUarHo3 NMpu MOCTYNEHNM B OTAENEHNe UHTEHCUBHOWM Tepanuu, pesynbTatel OKI 1 conyTcTBylowpme
3aboneBaHus, a TakKe B3aUMOCBS3N MEXIY HUMM.

Matepuansl n metofbl: B UCCneaoBaHMe BkMoyeHO 659 naumeHTos. MauneHTsbl Obinu pasgeneHsl Ha 3 rpynnbl B
3aBNUCUMOCTU OT auarHosa rocnutanusauuu: STEMI, NSTEMI n USAP. Bbinu oueHeHbl BO3pacT NaLMeHToB, Nof, xanobb!
Ha MOCTYNneHne B OTAENeHWe HeoTnoxHon nomowwm (ED), npeanonaraembiii amarHos, remorpamma, MPV, RDW, CRP,
TPOMOHWH, COOTHOLLEHWE HEATPOUN-NTMMEOLNT 1 COOTHOLLEHNE TPOMBOLMTOB K IMAOLMTaM.

Pe3ynbTartbl: nauueHTbl Obinu B OCHOBHOM Myx4uHbl (71,8%), Hanbonee pacnpocTpaHeHHbI BO3pacTHOM AuanasoH
coctaBnsan 45-59 nert (40,2%). 3HaueHne TponoHMHa BbINo 3HauMTENBHO Hke B rpynne USAP no cpaBHeHWtO ¢ rpynnamu
STEMI n NSTEMI (p <0,05). CpeaHee sHaveHne RDW 6bino Huxe B rpynne STEMI, yem B rpynnax NSTEMI n USAP (p
<0,05). OtHoLweHWe HernTpohunoB K numMdoumTam bbino 3HaumtensHo Huxe B USAP no cpasHeHuto ¢ rpynnamu STEMI 1
NSTEMI (p <0,05). He 6bino0 06HapyXEHO CYLLECTBEHHOMO pasnnumnst Mexay TPeMsi rpynnaMn B OTHOLIEHWN COOTHOLLEHUS
TpombouuToB K numcpoumTtam (p> 0,05).

3akntoyeHme: B 3TOM UCCNEeA0BaHUM Mbl OLIEHWUNM AaHHble naumeHToB ¢ OKC, koTopble Obinn npeacTaBneHsl B OTAENEHe
HEOTNOXHOA nomowy. Mbl cuMTaem, 4TO TakMMM AaHHbIMK OyoyT PYKOBOLCTBOBATHCA MPW MPOBELEHUM OMArHOCTMKA W
neverms naunentos ¢ OKC.

Knroyeenie crnosa: upessbHaliHas cumyayusi, ocmpble KopoHapHbie cuHOpombl, NLR, PLR.
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©3exTiniri. XXegen kopoHapnblK cMHAPOMALI eMipre KayinTi aypynap T06bl peTiHae epTe AMarHocTukanay xeHe emaey,
Oyn xeden MeguuMHanblK kemek beniMweciHae weLlywwi MaHbisfa ne. «XKegen kopoHapnblk cuHgpomy» (XKKC) TepmuHi
aypynapablH, CEKTPIH, COHbIH, ilLiHAe TYPaKChbI3 CTEHOKapAusiHbI, MHGapPKT MUOKapAackiH ST CEerMeHTIHIH, )oFapbinaybIMeH
(STEMI xaHe ST cermeHTiHiH, xoFapbinaybiHcbl3 (NSTEMI) nHdapkT MrokapLachiH aHbIKTay YLUiH KonaaHbinagsl.

Ocbl 3epTTeydiH MakcaTbl TypakTbl emec CcTeHokapausameH (USAP) Haykactap ToOblH, ST CermeHTiHiH,
XofFapbinaybiMeH (STEMI) uHbapkt MuokapgacbliH xoHe ST cermeHTiHiH, kofapbinaybiHebld (NSTEMI)  uHdpapkt
Muokapaackl TpombouuTTepaiH, opTawa menwepi (MPV), aputpounttep (RDW Tapany eHi, C-peaktusti akybi3 (CRP),
HelTpoMnaepaiH, NuMdoumMTTEpPre XaHe TpombouuTTepre nuMOUMUTTEPre KaTblHACkl CUSIKTBI KaH napameTpnepi
OoibiHWwa canbicTbipy  6ongbl.  CoHgaid-ak  nauuMeHTTepaiH  SneyMeTTiK-Aemorpadusnbl  XeHe  KIMHMKanbIK
cunaTTamanapsl, Kabblngay yakbITel MEH KyHi, LWYFbIN Tepanus 6eniMiHe TyckeH ke3geri anarHoabl, OKI HaTuxenepi xaHe
OHbIMeH BalinaHbiCTbl aypynap, CoHAan-aKk onapablH apacblHaarbl 6ainaHbIC CUSKTEI MBNIMETTEPAI CanbICTbIPAbI.

Matepuanpgap meH apictepi: 3epTreyre 659 Haykac eHrisinreH. Empgeyre xaTKbldy [uarHosbiHa OannaHbICTbl
nauueHTTep 3 Tonka 6eningi: STEMI, NSTEMI xaHe USAP. MaumeHTTiH, xachl, XbiHbickl, LyFbin kemek benimweciHe Tycy
kesingeri (ED), bomkam guarHosel, remorpamma, MPV, RDW, CRP, TponoHuH, HenTpodnn-numdoumnTTepaiH, apakaTbiHach!
X8He TpombouuTTepAEH NMMAOLMTTEPre KaTbiHACkl Typanb WarbiMaap baranaHas!.

Hatuxenepi: nauneHTTep HerisiveH ep agamaap (71,8%), eH ken ke3geceTiH xac aykbiMbl 45-59 xac (40,2%). STEMI
xaHe NSTEMI tonTtapbimeH canbicTbipFaHga USAP TobbiHaa TponoHuH Menwepi anTaprbikTail TomeH 6ongael (p <0.05).
NSTEMI xoHe USAP TontapbiHa KaparaHga STEMI TobeiHga RDW optawa kepcetkiwi TemeH 6ongel (p <0.05).
HentpodunaepaiH, numcountTtepre katbiHacbl USAP-ta STEMI xeHe NSTEMI TtonTtapbiHa KapafaHga amTaprblKrai
TemeH Gongbl (p <0.05). Yw Ton apacbiHaa TpoMOOUMTTEpAiH JMMGOLUTTEPre KaTbiHAChiHA KaTbICTbl aiTapnbiKTail
aibipMaLLbInbIK TabbiFaH xok (p> 0,05).

KopbITbiHabl: Ocbl 3epTTeyae 6i3 Wwyrbin kemek OenimieciHe ycbiHbinFaH XXKC-bl 6ap HaykacTapablH, AEPEKTEPIH
Oaranagpblk. KKC-bl Gap HaykacTapfbl AMarHoCTMKanay xeHe empey OocblHhail aepektepni baclibinbikka anagbl Aen
oinanmbI3.

Tytindi ce3dep: memerue xardal, xeden KopoHapbik cuHopomdap, NLR, PLR.
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Introduction

Acute coronary syndromes (ACSs) are the leading
cause of mortality and morbidity all over the world. ACSs
include Unstable Angina Pectoris (USAP), ST-segment
elevation myocardial infarction (STEMI), and non-ST-
segment elevation myocardial infarction (NSTEMI). In the
life-limiting iliness list by WHO for 2020, it is stated that
ischemic heart disease (IHD) will rank first, and stroke
fourth among these diseases (10). According to the results
of Coronary Artery Disease Risk Factors in Turkish Adults
(TEKHARF) study, there are approximately 2,000,000
patients with coronary artery disease in our country as of
2000 (18). In our country, 65,000 persons die yearly due to
sudden death from coronary artery disease. The most
common cause of IHD is atherosclerosis which is a chronic,
progressive and multifocal intimal disease (10,18).

Currently, the commonly used tests in order to
determine myocardial damage include echocardiography
which shows left ventricular wall motion disorders and
creatine kinase myoglobin (CK MB) isoform which define
myocardial necrosis, myoglobin, troponin | and serum levels
of troponin T (3). The use of sensitive and specific serum
biochemical markers such as cardiac troponins in ACS is
helpful in establishment of the diagnosis, and also it is an
indicator of increased mortality risk, revascularization need
in future, and myocardial infarction (3,7,910,29). Since there
is not myocardial necrosis in many of ACP patients at high
risk, it is impossible to identify these patients with serum
troponins. Therefore, newer cardiac biomarkers are needed
for risk assessment, that will help a rapid and definitive
diagnosis in ACS patients to be used before the traditional
markers showing myocardial cellular damage or in cases of
these markers are not elevated. For this purpose,
biomarkers of hemostasis, thrombosis, oxidative stress,
energy homeostasis, inflammation, and plaque instability
are being studied.

At the point of theories developed and studies
conducted for the pathogenesis of atherosclerosis for more
than a century, it is now well known that inflammation plays
a critical role at every step of atherosclerosis (10). Today,
inflammation theory is the most accepted. The rupture of
thrombus materials or thrombus materials occurring with
erosion of the overlying endothelium that are developed at
the end of this complex process which involves many cells,
adhesion molecules, proinflammatory cytokines, and further
numerous molecules are the main feature of ACSs (9).

In this study we aimed to compare MPV, C reactive
protein (CRP), red cell distribution width (RDW), neutrophil-
to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio
(PLR) among ACS forms. In addition, considering it would
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be helpful for emergency physicians, we examined data
such as sosciodemographics, clinical features, admission
complaints, and time of admission in patients diagnosed
with ACS.

Material and Methods

A total of 659 patients who presented to the emergency
department of Sisli Hamidiye Etfal Training and Research
Hospital with chest pain, who were diagnosed with ACS and
admitted to the coronary intensive care unit between
01/05/2015 and 30/04/2016 were retrospectively included in
the study. Patients were divided into 3 groups according to
the diagnosis of admission as STEMI, NSTEMI, and USAP
groups. Patient’s sociodemographics such as age and
gender, hemogram, MPV, RDW, CRP, troponin, NLR and
PLR were obtained from the patient files and evaluated.

Statistical Analysis: Descriptive statistics of the data
are expressed as frequency (n), ratio (%), median and
interquartile range (IQR). Distribution of the variables was
measured with Kolmogorov-Smirnov test. Continues data
were analyzed with Kruskal-Wallis tests. Categorical
variables were analyzed with Chi-square test, and with
Fischer test when Chi-square conditions were not met.
Statistical analysis was performed using SPSS 22.0
software. p<0.05 values were considered statistically
significant.

Results

Mean age of patients was 60.01£13.7 and 71.8% of
patients were male (n=473). Age and gender distributions of
the patients are given in Table 1.

Table 1.
Distribution of patients according age groups.
n %
Age groups 18-44 79 12
45-59 265 40.2
60-74 206 31.3
>75 109 16.5
Gender Male 473 71.8
Female 186 28.2

Troponin value was significantly lower in USAP group
compared to STEMI and NSTEMI groups (p<0.05) (Table 2).
Hematologic features of the patients are given in Table 2.

No significant difference was found between STEMI,
NSTEMI, and USAP groups in terms of the admission MPV
values (p>0.05). There was significant difference found
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between STEMI, NSTEMI, and USAP groups in terms of
the admission hemoglobin value (p<0.05) The median RDW
value was lower in the STEMI group than NSTEMI and
USAP groups (p<0.05).

No significant difference was found between the three
groups in terms of platelet-to-lymphocyte ratio (p>0.05).
Neutrophil-to lymphocyte ratio was significantly lower in

USAP compared to STEMI and NSTEMI groups (p<0.05).
There was significant difference found between STEMI,
NSTEMI, and USAP groups in terms of the admission CRP
and Troponin | value (p<0.05) The median CRP and
Troponin values were lower in the USAP group than
NSTEMI and STEMI groups (p<0.05).

Table 2.

Hematologic an demographic features of the patients.

Variable USAP NSTEMI STEMI p
Gender (M/F) 62/25 214/105 197/56 0.017
Age 56 (16) 61(23) 57(18) 0.003
MPV 10(1.10) 10.5(1.10) 10.5 (1.10) 0.068
RDW 13.6(1) 13.8(1.8) 13(1.1) 0.000
PLR 104.31(59.44) 103.4 (75.01) 98.61(76.18) 0.481
NLR 2.19(1.52) 2.74(2.75) 2.71(3.64) 0.014
CRP 3.9(6) 5.9 (12.4) 5(11.2) 0.008
Troponin | 0.10(0.05) 1.08(2.68) 0.55(5.06) 0.000

MPV: Mean platelet voume,

RDW: red cell distribution width,
CRP: C reactive protein,

NLR: neutrophil-to-lymphocyte ratio,
PLR: platelet-to-lymphocyte ratio

Discussion

In our study, we investigated and compared
demographic, hematologic parameters among the patients
who presented to the ED, were diagnosed with ACS and
admitted to the coronary intensive care unit.

According to the Turkey data, yearly rate of deaths from
IHD is 6.5 per thousand in men, and 2.5 per thousand in
women (18). This difference is disappeared with ageing,
and F/M ratio becomes equal after 75 years of life (18).
Serinken et al. showed that the rate of experiencing IHD is
higher in men (22). Women develop ACS in earlier ages
than men, and the symptoms manifest later in women (4,
27). Consistently with the literature, we also found a higher
population of male patients by 71.8% (n=473). The rate of
female patients was significantly higher in NSTEMI group
than in STEMI group.

The incidence and prevalence of coronary artery
disease increase by ageing, and thus age can be
considered as the most important risk factor (10). Being
aged >45 years in men and >55 in women is a strong risk
factor for coronary artery disease. It is reported in the
literature that CAD is the most commonly seen after 40
years of life (26). In their study conducted in Turkey in 1998,
Onat et al. found the prevalence of CAD by age group as
14.4% in 40-49 years age group, 13.3% in 50-59 years age
group, and 21.6% in 60-69 years group (18). In our study,
the most common age of experiencing ACS was between
45 and 59 years by 40.2% (n=265). According to our results
similar to the literature the chance of developing ACS
increases after 40 years of life. Again in parallel with the
literature, the risk of ACS was shown to increase by aging.

Clinical trials have shown that serum cardiac troponins
is a biomarker that can be determined in the earliest period
in the diagnosis of acute coronary disease in humans [5].
Elmali et al. showed that both tests have no superiority on
each other in the diagnosis of acute coronary syndrome. At
the end of the study, although sensitivity of c-Tn-l was high
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enough to compared with the previous study, high rate of
false negativity was remarkable. It is understood from our
results that regardless the test, outcomes should be
evaluated along with the clinical parameters of the patient. It
has been underlined that considering only laboratory values
in both tests could lead to incorrect clinical procedures (6).
The authors compared Tnl, TnT and CK-MB, and stated
that cTnl is the most sensitive indicator of minor myocardial
damage at a cut-off value of 0.1 ug/L. Although elevated
cTn is an important marker of coronary ischemia, one
should be considered that this parameter can be raised also
in other conditions, and it should not be interpreted in favour
of coronary ischemia. The rate of elevated cTn-T level (=0.1
Mg/L) has been found as 0.7% in general population.
Among the reason for this are left ventricular dysfunction,
diabetes mellitus, left ventricular hypertrophy, and moderate
renal failure (25). It is known that cTn levels may be read
high in the patients who presented to hospital due to any
reason or hospitalized patients, rather than healthy persons.
In another study, cTn-T levels were measured in 635
patients who presented to hospital due to any reason within
a 10-month period. Acute coronary syndrome was
diagnosed with >0.1 pg/L cTn-T value in 53% of the
patients, while elevated cTn-T was found to not have
thrombotic reasons in 41%, and no any reason was
detected in 6% of the patients. The results of the mentioned
study indicated that although a considerable portion of the
patients had elevated cTn, this may be not caused by
coronary artery disease [2]. In our study, troponin level was
significantly lower in USAP group compared to STEMI and
NSTEMI groups. Our results accordances with literature.
Nishizaki et al shown that MPV rather increases during
an inflammatory process such as acute coronary syndrome,
but basal blood investigations of the IHD patients with
angina pectoris (AP) revealed that platelet in these persons
were larger than those of normal persons, and platelet
aggregation is more compared to normal persons especially
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after in vitro induction with adrenalin [17]. There are reports
showing an association between MPV, ACS occurrence
and acute cerebral stroke. In these studies, an increase
have been observed platelet volumes, and decrease in
platelet count in acute ischemic events, and increased MPV
has been proposed to be an independent risk factor in
repeating vascular events [23]. Kilicli-Camur et al. reported
that MPV values were higher in acute Ml group compared
to USAP group, although the results were not statistically
significant [12]. In general, there is an opposite correlation
between platelet count and MPV, and this association
usually provide a constant platelet mass in the circulation
[24]. In our study, admission MPV values were not
statistically different among USAP, STEMI, and NSTEMI
groups.

There is a strong association between coronary artery
diseases and high RDW level, the underlying mechanism is
yet to be fully clarified. Studies have shown that
neurohumoral system is activated and erythropoiesis
process is accelerated because of the increased circulatory
levels of neurohumoral mediators, which in turn raises RDW
levels in patients with coronary artery diseases and heart
failure [14, 20]. Moreover, two large studies have shown
that high RDW is a prognostic factor independent from
anemia in coronary artery diseases and it may be related to
the increased rate of mortality. Mediators that are resulted
from the elevated neurohumoral activity during ACS
stimulate erythropoiesis, increasing RDW levels. In a large-
population study on patients with heart failure, high RDW
was found to be an independent risk factor for mortality [17].
Studies have suggested that oxidative stress, inflammation
and hemodynamically overload occurring during heart
failure increase RDW. Nishizaki et al. found very high RDW
values in fatal heart failure and stated that this may be
associated with inflammation [17,20]. In our study, the
median RDW value was lower in the STEMI group than
NSTEMI and USAP groups (p<0.05).

It is known that neutrophilia follows myocardial damage,
there is an intense neutrophil infiltration in the infarction
area at the first and third days, followed by healing of
infarction and finally fibrous tissue takes place. Elevated
leukocyte level and neutrophil-to-lymphocyte ratio (NLR)
have been associated with short- and long-term mortality in
patients with AMI (12,13,16). Kyne et al. found a significant
correlation between the development of heart failure and
elevated NLR at admission during 4-month follow-up of 185
AMI patients (14). However, some studies could not find a
significant association such as the known other risk factors
(14). In our study, NLR was significantly lower in USAP
group than in the other two groups.

In previous studies reported that Platelet to lymphocyte
ratio (PLR) was related severity and prognosis of CAD
(1,21,28). ipek et al reported any relationship between PLR
and CAD (11). In our study, there was no statistically
significant difference in the median PLR value according to
groups (p>0.05). Our results support ipek et al.

The generally accepted opinion is that plaques with
high lipid content, high inflammation and weak fibrous roof
tend to rupture. CRP is a good indicator of inflammation
(19). Elevated levels of high-sensitivity C-reactive protein
(hs-CRP) which is among the inflammatory markers of
atherosclerosis have been associated with decreased
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coronary collateral circulation in patient populations both
with ACS and stable AP (15). These data suggest that
increased inflammation induces coronary collateral
circulation via unknown mechanisms. In their study, Habib
et al. found high levels of CRP in patients with ACS (89).
In our study, median CRP value was lover in the USAP
groups than STEMI and NSTEMI group. We think that
CRP levels increase meanwhile vascular occlusion
increases.

Conclusion

In this study, we examined sociodemographics and
laboratory outcomes of 659 patients diagnosed with ACS,
and compared these parameters among USAP, STEMI and
NSTEMI groups.

In conclusion, we believe that the levels of RDW, NLR,
and CRP which can be studied as a part of full blood count
without requiring additional cost, can be used along the
other conventional cardiac parameters in order to determine
mortality and morbidity from coronary artery diseases in
patients presenting to emergency departments.
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