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Abstract

Background: Ischemic heart disease is considered the
most common cause of death worldwide. Inflammation and
oxidative stress play an important role in the pathogenesis of
all phases of atherosclerosis and atherosclerotic plaque rupture
which are the main mechanisms in the pathophysiology of
acute ST-segment elevation myocardial infarction (STEMI).
Monocyte to HDL ratio (MHR) was defined as a novel potential
marker to determine inflammation and used to predict clinical
outcome in patients with STEMI.

Objectives: To study the relation between monocyte to
high-density lipoprotein cholesterol ratio and short-term
outcome in patients with acute ST-segment elevation myocar-
dial infarction undergoing primary percutaneous coronary
intervention (PCI).

Methods: This study was conducted on a number of 100
patients diagnosed with STEMI and underwent primary PCI
in Tanta University Hospitals, Cardiovascular Department,
from June 2017 to December 2017. The primary end points
were all cause mortality and major adverse cardiovascular
events (MACE) including a composite of death, nonfatal re-
infarction, target vessel re-vascularization, or new onset
congestive heart failure during hospitalization and during the
3-months clinical follow-up.

Patients were divided into 3 tertiles according to the
monocyte to high- density lipoprotein cholesterol ratio (MHR);
Tertile 1: MHR<10 (number of patients=41). Tertile 2: MHR
10-20 (number of patients =36). Tertile 3: MHR>20 (number
of patients=23).

Results: Patients in the high MHR tertile showed signif-
icantly lower systolic blood pressure, higher Killip class II-
IV, lower final angiographic TIMI flow, higher WBCs, neu-
trophils and monocytes count, higher serum LDL level and
lower HDL levels, higher ejection fraction, higher all the
composite endpoints of MACE including death, reinfarction
and CHF. The study showed that MHR level >12.3 predicted
the overall MACE following STEMI with a sensitivity and
specificity above 75%.

Correspondence to: Dr. Ahmed 1. El-Shall, The Department
of Cardiology, Faculty of Medicine, Tanta University,
Tanta, Egypt

Conclusion: Monocyte to high-density lipoprotein cho-
lesterol ratio is an independent prognostic factor for both in-
hospital adverse outcomes, as well as, short-term adverse
outcomes among STEMI patients who underwent primary
PCL
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Introduction

ATHEROSCLEROSIS and atherosclerotic plaque
rupture are the main causes of ST-segment elevation
myocardial infarction (STEMI). Inflammation plays

a pivotal role in formation of atherosclerosis and

may lead to plaque rupture in the presence of
several risk factors [1].

Monocytes are essential immune system cells
with unique roles during inflammatory response
and contribute the pathophysiology of all stages
of atherosclerosis [2].

The so-called good cholesterol, high density
lipoprotein cholesterol (HDL-C) protects endothe-
lial cells from inflammation and oxidative stress
by several mechanisms. HDL promotes reverse
cholesterol transport from the arterial wall, specif-
ically from lipid-laden macrophages [3].

The balance between pro-inflammatory and
anti-inflammatory mediators and its role in the
development of atherosclerosis led to testing a
novel biomarker (MHR) that represent this balance

[4].

Our study aim was to study the relation between
monocyte to high-density lipoprotein cholesterol
ratio and short-term outcome in patients with acute
STEMI undergoing primary PCI.
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Patients and M ethods

This study was conducted on a number of 100
patients of both genders diagnosed with STEMI
and underwent primary percutaneous coronary
intervention in Tanta University Hospitals, cardi-
ovascular department.

All patients were subjected to detailed history
taking, full clinical examination, 12 lead electro-
cardiogram, echocardiography and primary PCI
strategy. In all patients recruited in this study, blood
samples were collected on admission before PCI
from the ante-cubital vein by an atraumatic puncture
and were sent to the laboratory for analysis of:
Serum cardiac biomarkers, complete blood count
(hemoglobin, hematocrite (Hct), total white blood
cells (WBCs), neutrophils, lymphocytes, eosi-
nophiles, basophiles, monocytes and platelets) and
lipid profile (total cholesterol, high density lipo-
protein cholesterol, low density lipoprotein choles-
terol, triglycerides).

Monocyte to high density lipoprotein ratio was
calculated by dividing monocyte count to HDL
level from the same blood sample obtained before
primary PCI.

The primary end points were all cause mortality
and major adverse cardiovascular events (MACE)
including a composite of death, nonfatal re-infarc-
tion, target vessel re-vascularization, or new onset
congestive heart failure during hospitalization and
during the 3-months clinical follow-up.

Patients were divided into 3 tertiles according
to the monocyte to high-density lipoprotein cho-
lesterol ratio (MHR); Tertile 1: MHR<10 (number
of patients=41). Tertile 2: MHR 10-20 (number of
patients=36). Tertile 3: MHR>20 (number of pa-
tients=23).

Exclusion criteriaincluded patients with prior
myocardial infarction, patients who previously
underwent coronary artery bypass graft (CABG)
or PCI, patients with end stage renal failure (cre-
atinine clearance <15mL/min), patients with he-
matological disorders, patients with active hepato-
biliary disease, patients with active infections,
patients with neoplastic diseases, patients with
recent major surgical procedure or trauma and
patients with known dyslipidemia.

Patients in each group were matched to other
groups regarding different demographic, clinical
and laboratory parameters.

Duration of the study: This study was donein
aperiod of six months from June 2017 to December
2017.

Satistical analysis: Data were fed to the com-
puter and analyzed using IBM SPSS software
package version 20.0. Qualitative data were de-
scribed using number and percent. Quantitative
data were described using range (minimum and
maximum), mean, standard deviation and median.
Significance of the obtained results was judged at
the 5% level.

Results

Patient demographics: Regarding the gender:
75 patients (75%) of the study population were
males and 25 patients (25%) were females; There
was no statistically significant difference between
the three groups (p-vaue=0.398) and regarding
the age: The age of the study population ranged
from 30 to 85 years with amean of 56.70+11.9
years and there was no statistically significant
difference between the three groups (p-vaue=
0.070).

Prevalence of risk factors. Regarding Diabetes
mellitus: 33 patients (33%) of the study population
were diabetic, and there was no statistically signif-
icant difference between the studied groups ( p-
value=0.224). Regarding systemic hypertension:
34 patients (34%) of the study population were
hypertensive. There was no statistically significant
difference between the studied groups ( p-value=
0.462). Regarding Smoking: 55 patients (55%) of
the study population were smokers. There was no
statistically significant difference between the
studied groups (p-value=0.305) and regarding the
family history of coronary artery disease: 9 patients
(9%) of the study population had positive family
history of coronary artery disease and there was
no statistically significant difference between the
incidence of family history of coronary artery
disease in the studied groups (p-value=0.560)
(Table 1).

Clinical presentation: Regarding the Systolic
blood pressure; it ranged between 60.0 and 210.0
mmHg with a mean of 128.2+29.95mmHg, there
was a statistically significant difference between
the three groups with patients in tertile 3 presenting
with lower blood pressure (p-value=0.047), Re-
garding the diastolic blood pressure; it ranged
between 40.0 and 130.0mmHg, with a mean of
79.70%= 17.20mmHg. There was no statistically
significant difference between the three groups (p-
value=0.236) and regarding the heart rate; it ranged
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between 30 and 130 beats per minute (bpm) with
amean of 86.15%£21.58 and there was no statistically
significant difference between the three groups (p-
value=0.693) (Table 2).

Regarding Killip class: 79 patients (79%) of
the study population presented with Killip class |
while 21 patients (21%) presented with Killip class
of 11-1V, there was statistically significant difference
between the studied groups with patientsin tertile
3 presented with higher Killip class (11-1V) (p-
value=0.038) and regarding the STEMI location;
65 patients (65%) of the study population presented
with anterior STEMI, while 32 patients (32%)
presented with inferior STEMI and 3 patients (3%)
presented with lateral STEMI. There was no sta-
tistically significant difference between the three
groups (p-value=0.119) (Table 3).

Laboratory parameters:

CBC: Regarding the haemoglobin level, it
ranged from 10.0-18.0gm/dl, with a mean of 13.35+
1.57. There was no statistically significant differ-
ence between the studied groups (p-value= 0.095).

Regarding the Whitg blood cells, it ranged from
4.60-33.80 (x103/mm ), with amean of 12.75+
4.86, there was a statistically significant difference
between the studied groups with the WBCs of the
patientsin tertile 3 were higher (p-value=<0.001),
the neutrophils ranged from 2.90-27.04 (x103/mm ")
with amean of 9.64%4.21. There was astatistically
significant difference between the studied groups
with the neutrophils of patientsin tertile 3 were
higher (p-value=0.433) and the monocytes ranged
from 100.0-1500.0/mm?® with a mean of 573.1+
274.3, there was a statistically significant difference
between the studied groups with the monocytes of
tertile 3 were higher (p-value=0<0.001).

Finaly, regarding the platelets count ranged
from 90.0-562.0 (x103/mm ') with a mean of 239.7
*71.28, There was no statistically significant dif-
ference between the studied groups ( p-value=
0.433) (Table 4).

Lipid profile: Regarding the high density lipo-
protein (HDL), it ranged between 30.0-67.0mg/dl,
with amean of 41.27+7.84, There was a statistically
significant difference between the studied groups
with patientsin tertile 3 had lower HDL level (p-
value=0.001). Regarding the low density lipoprotein
(LDL), it ranged between 69.0-230.0mg/dl with a
mean of 144.6+29.3. There was a statistically
significant difference between the studied groups
with patientsin tertile 3 had higher LDL level (p-
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value= 0.016), and regarding the triglycerides, it
ranged between 70.0-280.0mg/dl with a mean of
151, there was no statistically significant difference
between the studied groups (p-value=0.215) (Table
5).

Echocardiograhy: Regarding the gjection frac-
tion, it ranged between 24.0-67.0%, with a mean
of 45.88%11.24. There was a statistically significant
difference between the studied groups with the
patientsin tertile 1 had lower gection fraction (p-
value=0.023) (Table 6).

Angiographic findings: Regarding the number
of diseased vessel: 49 patients (49%) of the study
population had a single vessel disease, and 51
patients (51%) had a multi-vessels disease. There
was no statistically significant difference between
the studied groups (p-value=0.197). Sixteen patients
(16%) of the study population had afinal TIMI
flow <3 and the rest of the patients (84%) had a
final TIMI 111 flow, there was statistically signifi-
cant difference between the studied groups with
more patientsin tertile 3 had afinal TIMI flow<3

(p-value=<0.001) (Table 7).

In hospital major adverse cardiac events
(MACE): Regarding desath, 6 patients (6%) of the
study population died during the hospital stay
either due to ventricular arrhythmia or cardiogenic
shock. There was a statistically significant differ-
ence between the stu-died groups with the preva-
lence of in-hospital death increased from group
one to group three (p- value=0.001). Regarding
re-infarction, none of the patients of the study
population suffered from re-infarction during the
hospital stay. Regarding congestive heart failure
(CHPF), 11 patients (11%) in our study suffered
from CHF during the hospital stay. There was a
statistically significant difference between the
studied groups with the prevalence of in-hospital
CHF increased from group one to group three, (p-
value <0.001) and regarding target vessel re-vasc-
ularization (TVR), none of the patients of the
study population had TVR during the hospital stay
(Table 8).

During the three months follow-up: Regarding
death: 2 patients died (2%), there was a statistically
significant difference between the studied groups
as death occurred during the 3 months follow-up
in patients of tertile 3 only (p-value=0.039). Re-
garding re-infarction, 4 patients (4%) suffered from
reinfarction. There was a statistically significant
difference between the studied groups with the
incidence of re-infarction increased from group
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one to group three (p-value=0.012). Regarding
congestive heart failure, 5 patients (5%) suffered
from CHF. There was a statistically significant
difference between the studied groups with the
prevalence of follow-up CHF increased from group
one to group three (p-value= 0.012) and regarding
target vessel revascularization, only one patient
had TVR. There was no statistically significant
difference between the groups (p-value=0.197)
(Table 8).

Overall, in-hospital and three months follow-
up MACE occurred in 29 patients (29%) in our
study. In tertile 1, 4 patients (9.8%) suffered from
MACE. In tertile 2, 8 patients (22.2%) suffered
from MACE. In tertile 3, 17 patients (73.9%)
suffered from MACE. There was a statistically
significant difference between the groups with the
incidence of MACE increased from tertile 1 to
tertile 3 (p-value <0.001) (Table 8).

Univariate and multivariate analysis of MACE:
Univariate and multivariate regression analyses
were performed to investigate the possible predic-
tors of overall in-hospital and follow-up MACE
in the study population. In univariate regression
analysis, Killip II-1V, final TIMI<3 flow, high
WBCs count, high neutrophils count, high mono-
cytes count, low HDL level, high MHR and high
MHR tertiles were correlated with MACE. In the
multivariate regression analysis, using model ad-
justed for aforementioned parameters, Killip II-
IV, MHR tertile 2 and MHR tertile 3 independently
predicted MACE (Table 9).

The receiver operating characteristic (ROC)
analysis showing the performance and predictive
accuracy of MHR in predicting MACE, the area
under the curve (AUC) was 0.762 (p<0.001), with
cutoff value MHR more than >12.4, with 75.86%
sensitivity and 75.86% specificity.

Table (1): Prevalence of risk factors in the study population.

MHR Tertile
Total
. =100 <10 10-20 >20
Risk factors (n ) (n=41) (n=36) (1=23) F  p-value
No. 2o No. % No. % No. %
Diabetes 33 33.0 12 29.3 10 278 11 478 2.989 0.224
Hypertension 34 34.0 14 34.1 10 278 10 435 1.542 0462
Smoking 55 55.0 19 463 21 58.3 15 652 2.374 0.305
Family history 9 9.0 4 9.8 2 5.8 3 13 1.148 0.560

2
2X : Chi square test. F: ANOVA test. p:p-value for comparing between the three groups.

Table (2): Comparison between the different studied groups according to clinical presentation.

MHR Tertile
Vital sings Total
Sclinical™ (n=100) <10 10-20 >20 Fo pvalue
(n=41) (n=36) (n=23)
Systolic blood
pressure (mmHg):
Min. — Max. 60.0-210.0 99.0-210.0 70.0-200.0 60.0-200.0 3.165% 0.047*
Mean + SD. 128.2429.95 132.9+28.34 131.4+28.20 114.7432.63
Median 120.0 120.0 120.0 110.0
Sig. bet. grps. »1=0.972, p,=0.049*, p3=0.090
Diastolic blood
pressure (mmHg):
Min. — Max. 40.0-130.0 60.0-120.0 40.0-120.0 40.0-130.0 1.464 0.236
Mean + SD. 79.70+17.20 81.46£15.26 81.11+16.17 74.35+21.28
Median 80.0 80.0 80.0 70.0
Pulse (bpm)
Min. — Max. 30.0-130.0 50.0-120.0 40.0-130.0 30.0-130.0 0.368 0.693
Mean + SD. 86.15+£21.58 86.71+17.59 87.64+21.43 82.83£28.04
Median 82.50 90.0 85.0 80.0

F : ANOVA test Pairwise comparison bet. each 2 groups was done using Post Hoc Test.

B p-value for comparing between the three groups.
: Statistically significant at p<0.05.

P :p-value for comparing between <10 and 10-20.

Py p-value for comparing between <10 and >20.

p3 :p-value for comparing between 10-20 and >20.
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Table (3): Comparison between the different studied groups according to different parameters.

MHR Tertile
Total
— <10 10-20 >20 2
(=100 241y (n=36) (n=23) ~ x° pvaue
No. % No. % No. % No. %
Killip class:
1 79 790 36 878 29 806 14 609 6.526* 0.038*
24 21 210 5 122 7 194 9 39.1
STEMI location
_ MCp=
Anterior 65 650 30 732 25 694 10 435 6.
Inferior 32 320 10 244 10 278 12 522 0.119
Lateral 3 3.0 1 24 1 2.8 1 43
STEMI : ST-segment elevation myocardial infarction.
XZ . Chi sguare test.
MC . Monte Carlo.
p . p-value for comparing between the three groups.
* . Statistically significant at p<0.05.
Table (4): Complete blood count parametersin the study population.
MHR Tertile
CBC Totd Testof S -value
(n=100) <10 10-20 >20 orag. p
(n=41) (n=36) (n=23)
Hemoglobin (gnvdl):
Min.—Max. 10.0-18.0 11.0-16.0 10.0-18.0 10.0-16.0 F= 0.095
Mean + SD. 13.35£1.57 12.99+1.33 1341175 13.87+£1.58 2412
Median 13.0 130 13.0 15
Whitg Blogd Cells
(x10 /mm):
Min—Max. 4.60-33.80 5.20-22.20 4.60-19.60 8.20-33.80 H= <0.001*
Mean + SD. 12.75 +4.86 10.30+3.32 12.92+3.74 16.85+£5.93 27.449*
Median 11.65 10.0 12.25 15.80
Sig. bet. grps. p1=0.002*, p»<0.001*, p3=0.021*
Platglets
(x10 /mm3) :
Min.—Max. 90.0-562.0 108.0-331.0 90.0-562.0 165.0-370.0 = 0.433
Mean + SD. 239.7+71.28 231.6+£50.94 241.0+94.16 252.4+61.21 1674
Median 2300 224.0 2275 244.0
Neutgophi
(x10 /mm
Min.—Max. 2.90-27.04 3.30-18.90 2.90-16.10 5.50-27.04 H= <0.001*
Mean + SD. 9.64+£4.21 7.81+3.19 9.80+3.42 12.67+£5.16 19.665*
Median 9.0 7.40 9.25 1140
S|g bet. grps. pI:O.OlO*, p2<0.001*, p3:0.042*
Monocytes
(number/mm ):
Min.—Max. 100.0-1500.0 100.0-820.0 324.0-900.0 615.0-1500.0 H= <0.001*
Mean + SD. 573.1+274.3 360.0£133.6 592.6+159.4 922.3+230.1 64.243*
Median 510.0 336.0 590.0 878.0
Sig. bet. grps. p;=0.001*, p»<0.01*, p3<0.001*
F: ANOVA test. p : p-value for comparing between the three groups.

H: Kruskal Wallistest.

- Pairwise comparison bet. each 2 groups was done using
Post Hoc Test (Dunn's for multiple comparisons test).

* : Statistically significant at p<0.05

pl: p-vaue for comparing between <10 and 10 -20
p2: p-vaue for comparing between <10 and >20

p3: p-value for comparing between 10-20 and >20
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Table (5): Lipid profile in the study population.

MHR Tertile
- Total
Lipid profile (n:01 80) <10 10-20 =20 F p-value
(n=41) (n=36) (n=23)
HDL (mg/dl):
Min.—Max. 30.0-67.0 31.0-62.0 30.0-67.0 30.0-49.0 7.120% 0.001 *
Mean £ SD. 41.27+7.84 43.34+7.47 42.11 £8.61 36.2614.66
Median 39.50 42.0 40.0 35.0
Sig. bet. grps. p1=0.747, p»=0.001 *, p3=0.011 *
LDL (mg/dl):
Min.—Max. 69.0-230.0 70.0-230.0 69.0-190.0 101.0-207.0 4.337* 0.016*
Mean £ SD. 144.6+29.31 139.4+29.16 140.8+£26.32 159.9+30.01
Median 143.0 140.0 144.0 165.0
Sig. bet. grps. p1=0.977, p,=0.019*, p3=0.035*
Triglycerides (mg/dl): 81.0-235.0
Min.—Max. 70.0-280.0 70.0-280.0 16i 1 +40' 94 84.0-278.0 1.564 0.215
Mean £ SD. 151.9+44.29 144.8+43.31 175'5_ ’ 148.4+49.73
Median 156.0 134.0 ' 151.0

HDL: High density lipoprotein.
LDL: Low density lipoprotein.
F : ANOVA test.

- Pairwise comparison bet. each 2 groups was done using

Post Hoc Test (Tukey).

p : p-value for comparing between the three groups.
pl: p-value for comparing between <10 and 10-20.
p2: p-value for comparing between <10 and >20.

3. p-value for comparing between 10-20 and >20.
* : Statistically significant at p<0.

Table (6): Ejection fraction in the study population.

MHR Tertile
Total
(n=100) <10 1020 >20 F p-value
(n=41) (n=36) (n=23)

Ejection fraction (%):

Min.—Max. 24.0-67.0 25.0-67.0 24.0-66.0 34.0-66.0 3.923* 0.023 *

Mean * SD. 45.88+11.24 44.22+11.04 44.19+11.11 51.48+10.40

Median 44.0 41.0 43.0 49.0
Sig. bet. grps. p1=0.972, p»=0.049*, p3=0.090

F: ANOVA test.

- Pairwise comparison bet. each 2 groups was done using

Post Hoc Test (Tukey).

p: p-value for comparing between the three groups.

pl: p-value for comparing between <10 and 10-20.
p2: p-value for comparing between <10 and >20.

3. p-value for comparing between 10-20 and >20.
* @ Statistically significant at p<0.05.

Table (7): Angiographic findings in the study population.

MHR Tertile
Total
(1=100) <10 10-20 >20 )
(n=41) (n=36) (n=23) X p-value
No. % No. % No. % No. %
Number ofdiseased vessels:
Single vessel 49 490 20 488 19 528 10 435 0.487 0.784
Multi vessel 51 51.0 21 512 17 472 13 565
Final TIMI flow:
<3 16 160 2 49 4 1.1 10 43.5 17.335*% <0.001*
3 84 840 39 951 32 889 13 565

X2 : Chi square test.
MC: Monte Carlo

p: p-value for comparing between the three groups.
*: Statistically significant at p< 0.05



Ahmed I. Elshall, et al.

Table (8): Prevalence of major adverse cardiac outcomes in the study population.

In-hospital death

In-hospital reinfarction
In-hospital CHF

In-hospital TVR

3 months follow-up death

3 months follow-up reinfarction
3 months follow-up CHF

3 months follow-up TVR
MACE

CHF: Congestive heart failure.
T2V R: Target vessel revascularization.
X~ : Chisquare test

Z
°

Total
(n=100)

%

—
Ju—
—

1.1
29.0

N — BN — O
[\
—

Nej
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MHR Tertile
<10 10-20 >20 5 val

(n=41) (n=36) (n=23) X p-value
No. % No. % No. %

I 24 1 28 4 174 10.031% MCp=0001 *

0 00 0 00 0 00 -

I 24 5 139 5 218 16.552% <0.001*

0 00 0 00 0 00

0 00 0 00 2 87 4953 MCp—0,039%

I 00 1 29 2 87  6451%  MCp=0012*

I 24 1 27 3 13.0  19.094*  <0.001 *

0 00 0 00 I 43 3122 MCp=0.197

4 98 8 222 17 739 30.710% <0.001*

MC : Monte Carlo.

p

: p-value for comparing between the three groups

Table (9): Univariate and multivariate analysis of major adverse cardiac outcomes in the study population.

Univariate #Multivariate
p OR (95%C.I) P OR (95%C.I)
Killip class (2-4) <0.001 * 16.246 (5.06-52.19) <0.001 * 20.993 (4.18-105.33)
Final TIMI flow (<3) , 0.003* 5.702 (1.84-17.72) 0.623 0.643 (0.11-3.76)
White blood cells, (x10, /mm") 0.001 * 1.216 (1.082-1.367) 0.853 1.011 (0.90-1.14)
Neutrophils (x1 0" /mm’) 0.001 * 1.255 (1.103-1.429) 0.406 1.110 (0.87-1.42)
Monocytes (number/mm3) 0.001 * 1.003 (1.0-1.01) 0.401 1.007 (0.99-1.02)
HDL (mg/dl) 0.001 * 0.871 (0.80-0.95) 0.278 0.870(0.68—1.12)
Monocytes-HDL ratio (MHR) <0.001 * 1.178 (1.09-1.27) 0.297 0.696(0.35-1.37)
MHR Tertile:
<10 0.001 * 0.147 (0.05-0.47)
10-20 0.265 0.585 (0.228-1.502) 0.015% 0.015 (0.0-4.4)
>20 <0.001 * 15.347 (5.03—46.85) 0.014%* 0.037 (0.0-0.51)
HDL : High density lipoprotein. # : All variables with »p<0.05 was included in the multivariate.
OR. :0dd’s ratio. * : Statistically significant at p< 0.05.
C.I : Confidence interval.
% Discussion
100
Inflammation and oxidative stress play an im-
80 portant role in the pathogenesis of all phases of
atherosclerosis and atherosclerotic plaque rupture
g 60 which are the main mechanisms in the pathophys-
ES iology of acute ST-segment elevation myocardial
§ 40 infarction (STEMI) [5].
MHR
20 AUC 0.762 The important role of inflammation has focused
P <0.001* attention on the immune system. Development of
95% C.I 0.645-0.878 . . e
0 atherosclerosis and its several complications are
0 20 40 60 80 100 influenced by innate and adaptive immune respons-

100-Specificity

ROC curve for MHR to predict MACE. AUC: Area Under a Curve.
p-value: Probability value. CI: Confidence Intervals

Cut off Sensitivity
MHR >12.4 75.86

PPV: Positive predictive value.

Specificity PPV NPV
60.56 44.0 86.0
NPV: Negative predictive value

es [6].

Mononuclear leucocytes like macrophages and
monocytes are the most crucial cell types for se-
cretion of pro-inflammatory cytokines which lead
to development and exacerbation of atherosclerosis
[7]. In contrast, high density lipoprotein cholesterol
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(HDL-C) was shown to have anti-inflammatory,
anti-oxidant, and anti-thrombotic effects [g].

Monocyte to HDL ratio (MHR) was defined as
anovel potential marker to determine inflammation
and used to predict clinical outcomein afew trials.
The first study that indicated the relation between
increased value of MHR and adverse cardiovascular
outcomes was conducted by Kanbay et a., [4] in
chronic kidney disease patients. After that, in-
creased MHR was found to be predictor of AF rec-
urrence after cryoballoon-based catheter ablation
in another study [9] then, the value MHR has been
revealed in various cardiovascular conditions es-
pecialy in patients with STEMI; relating it to no-
reflow phenomenon, coronary slow flow, prognosis
and mortality [10-12].

Our study aim was to study the relation between
monocyte to high-density lipoprotein cholesterol
ratio and short term outcome in patients with acute
STEMI undergoing primary PCI.

The study sample was divided into three tertiles
according to MHR; Tertilel included 41 patients
with low MHR<10, tertile 2 with 36 patients having
MHR of 10-20 and tertile 3 which included 23
patients with high MHR of >20 and patientsin
each group were matched to other groups regarding
different demographic, clinical and laboratory
parameters.

Patientsin the high MHR tertile showed signif-
icantly lower systolic blood pressure, higher Killip
classll-1V, lower final angiographic TIMI flow,
higher WBCs, neutrophils and monocytes count,
higher serum LDL level and lower HDL levelsand
higher gjection fraction.

Other parameters that didn't show statically
significant difference between the three tertiles
include age, sex, family history of coronary artery
disease, history of hypertension, diabetes or smok-
ing, diastolic blood pressure and pulse on admis-
sion, STEMI location, number of diseased vessels,
hemoglobin level, platelets count, serum triglycer-
ides level.

In our study, our study also showed that high
MHR was significantly associated with all the
composite endpoints of MACE including death,
reinfarction and CHF.

Similarly, Cicek G et a., [12] in their study
concluded that admission MHR is associated inde-
pendently and significantly with short-term and
long-term mortality in STEMI patients who undergo
successful primary PCI. In addition to the that

study, further evidence about the prognostic factor
of MHR was supported by the study conducted by
Acikgoz SK et al., [13] which found that MHR was
an independent predictor of in-hospital and 5 years
mortality and MACE. Also, the prognostic value
of MHR was demonstrated in patients with acute
coronary syndrome (ACYS) in the study conducted
by Cetin MSet al., [14] which concluded that MHR
was an independent predictor of severity of coro-

nary artery disease and future cardiovascular events
in patients with ACS.

Based on all of the above data and the results
of our study, It's important to emphasize that the
inflammatory biomarkers are becoming more and
more important in predicting adverse outcomes
after STEMI, especially when combined with a
marker with an anti-inflammatory effect as HDL
whose low levelsitself has been shown to be
associated with increased coronary risk. Our study
showed that a MHR level > 12.3 predicted the
overall MACE following STEMI with a sensitivity
and specificity above 75%.

Limitations of the study:

The study had some limitations. Thisisasingle-
center experience and represents a limited number
of patients.

The follow-up period was only 3 months; longer
follow-up periods may show different results.

Patients weren't administered new-generation
antiplatelet agents such as prasugrel and ticagrelor.

Drug eluting stents (DES) weren't commonly
used in the studied patients.

Conclusion:

Monocyte to high-density lipoprotein choles-
terol ratio is an independent prognostic factor for
both in-hospital adverse outcomes, as well as,
short-term adverse outcomes among STEMI pa-
tients who underwent primary PCI.

References

1- DAVIES M.J.: A macro and micro view of coronary
vascular insult in ischemic heart disease. Circulation.
Sep., 82 (3 Suppl): 1138-46, 1990.

2- RAVEENDRAN V.V., TAN X., SWEENEY M.E., LE-
VANT B., SLUSSER J., STECHSCHULTED.J, et al.:
Lipopolysaccharide induces H1 receptor expression and
enhances histamine responsiveness in human coronary
artery endothelial cells. Immunology. Apr., 132 (4): 578-
88, 2011.

3- COCKERILL G.W, RYEK.A., GAMBLE JR., VADAS
M.A. and BARTER P.J.: High-density lipoproteins inhibit
cytokine-induced expression of endothelial cell adhesion



Ahmed |. Elshall, et al.

molecules. Arterioscler Thromb Vasc Biol., Nov., 15 (11):
1987-94, 1995.

KANBAY M., SOLAK Y., UNAL H.U., KURT YG.,
GOK M., CETINKAYA H., et al.: Monocyte count/HDL
cholesterol ratio and cardiovascular eventsin patients
with chronic kidney disease. Int. Urol. Nephrol. Aug., 46
(8): 1619-25, 2014.

LIBBY P.: Inflammation in atherosclerosis. Nature. Dec.,
420 (6917): 868-74, 2002.

HANSSON G.K., LIBBY P., SCHONBECK U. and YAN
Z-Q.: Innate and adaptive immunity in the pathogenesis
of atherosclerosis. Circ. Res. Aug., 91 (4): 281-91, 2002.

CAMPOS T.M., PASSOS S.T., NOVAISF.O., BEITING
D.P., COSTA R.S., QUEIROZ A., et d.: Matrix metallo-
proteinase 9 production by monocytes is enhanced by
TNF and participates in the pathology of human cutaneous
Leishmaniasis. PLoS Negl. Trop. Dis., 8 (11): €3282,
2014.

KARABACAK M., KAHRAMAN F., SERT M., CELIK
E., ADALI M K. and VAROL E.: Increased plasma mono-
cyte chemoattractant protein-1 levelsin patients with
isolated low high-density lipoprotein cholesterol. Scand
J. Clin. Lab. Invest. dul., 75 (4): 327-32, 2015.

CANPOLAT U., AYTEMIR K., YORGUN H., SAHINER
L., KAYA E.B.,CAY S, et d.: Therole of preprocedura
monocyte-to-high-density lipoprotein ratio in prediction
of atrial fibrillation recurrence after cryoball oon-based
catheter ablation. Eur pacing, arrhythmias, Card Electro-
physiol J. Work groups Card pacing, arrhythmias, Card
Cell. Electrophysiol. Eur. Soc. Cardiol. Dec., 17 (12):
1807-15, 2015.

1307

10-BALTA S, CELIK T., OZTURK C,, KAYA M.G., APAR-
Cl M., YILDIRIM A.OQ., et a.: Therelation between
monocyte to HDL ratio and no-reflow phenomenon in
the patients with acute ST-segment elevation myocardial
infarction. Am. J. Emerg. Med. [Internet]. Aug., [cited
2017 Jan 25], 34 (8): 1542-7. Available from: ht-
tp://linkinghub.elsevier. com/retrieve/pii/S0735675
716301401, 2016.

11- CANPOLAT U., CETIN E.H., CETIN S.,, AYDIN S,
AKBOGA M.K., YAYLA C., et al.: Association of Mono-
cyte-to-HDL Cholesterol Ratio with Slow Coronary Flow
isLinked to Systemic Inflammation. Clin. Appl. Thromb.
Hemost. Jul., 22 (5): 476-82, 2016.

12- CICEK G., KUNDI H., BOZBAY M., YAYLA C. and
UYAREL H.: The relationship between admission mono-
cyte HDL-C ratio with short-term and long-term mortality
among STEMI patients treated with successful primary
PCI. Coron Artery Dis. [Internet]. May, [cited 2017 Jan.,
25], 27 (3): 176-84. Available from: http://content.

wkhealth.com/linkback/openurl 2sid =WKPTLP: landing-
page& an=00019501-201605000-00004, 2016.

13- ACIKGOZ SK., ACIKGOZ E., SENSOY B., TOPAL S.
and AYDOGDU S.: Monocyte to high-density lipoprotein
cholesterol ratio is predictive of in-hospital and five-year
mortality in ST-segment elevation myocardial infarction.
Cardiol. J. 23 (5): 505-12, 2016.

14- CETIN M.S,, OZCAN CETIN E.H., KALENDERE.,
AYDIN S, TOPALOGLU S, KISACIK H.L., et al.:
Monocyte to HDL Cholesterol Ratio Predicts Coronary
Artery Disease Severity and Future Major Cardiovascular
Adverse Eventsin Acute Coronary Syndrome. Heart Lung
Circ. Nov., 25 (11): 1077-86, 2016.


http://content.wkhealth.com/linkback/openurl?sid
http://content.wkhealth.com/linkback/openurl?sid

1308 The Relation Between Monocyte to High-Density Lipoprotein Cholesterol Ratio

O399 J19 piciatd 95 () 31901 Agdbn s liatdd) pud) S oS A (ould A3
Aol LA (s 20 (B (Subadt Ay 5B ALY ABLISYY plT 0 (o]
Ao Mt 3 pkadl (gadaing (iUl o)) Allaay
A LY (ot o) A ¥

Lol il e TN Luadall 5 kail] 3ayka e datlaall caaly lil] Tide sLiialy cusal iy Bla e Lulyull s3a coya]

Lolal sLaadl ol el S T G Taskall Tualys IS Gisglly Yo VY snavass Llgs ia Yo AV g (o 853801 i Uil daalas hibilune b

Ladlall 8 yhasadill paaias il il Ao o Ltial udsyal (guall T8 gealilly GBS Tty Luanitl] lisigall Jgsiaad o€ ) 8153l
DBl Gl patll LY

i yo Lantll @lisigpll i€ ) 815300 Dslal e Liall ol @l € ol € Ll Tk clogans 836 I s sall pacdi 3
B

Ve e ST Lacdll @€ 1) deanall

X IV e Ll 23S TSR de panall

Yo G ST Ll el BB de ganall

sy ne Al JalS (K] pan ae Alall Sl oo yall g ol o lidian] 1) Lol pall ppale cayal nill gudyall JS g

) g sieanlsS LD (il ety Ll 3 8 yp0m Lptand cpag plly el s o] el e Ligum s longa o il

Lol ulpall e T uadle 8yl s lyal la bl ulpall e oomidits Luld &l o ya GESI) il jag GadAle andl]
e g yd o get] TGN - BTy ateally sua i 5 B2T Gau yall dayliag

Lo it )] Lol (gusall Tus 8 il pads Lok el gans &N Gu Lilaa) VY5 @3 Gayd sags 61 I Lalyall 638 crala sy
salsi o 187 wlieLally @lisl) T culsyl LS BESI 20k yo Landl] @lisigpll dasiuals€ 1 51l Lolad e Linll ol ol S
Aalall Eggun oy Taaliall B 5,38 oA 3 LTy idtuall il

Jasiels€ I 815l Buslal o Ldadl adll 1S Touas 0 e ) Loasil] Tum Lo BRI e pamally s yall T Ll yl] ciamlas LS

b ASTs asi uliins Talill oyl ol 345 oo b Jily Lalias] ST an bt (593 (551 8BS 205 yo Luandtl] wlisig !

lisignll dasicadsS G el Lo IS Valatall slall ]l S 8sall Lslal o Lall sl @l S (o Lauas (y5Sbiayg lall Lo 3

Loaaill 5 ail] L3y A dopamally &80 LB Lo Loamatll sliipall Jg oo cro 3 unaiy LUK Ladits Lan it
BRESI 285 yo Luonl] e lisig ) JasicalsS 1) 1l LalaT e Lisall adll @l S gyo J3YI

fel dpas siadl pudl Gads Lotk cilesons SO g3 gl yall s Lilian] UYs @3 Ga5h sas 67 I Lalyall 038 coalds

i Talall GalseT e (aiill o gy l5 apms Ll b Dun Bl paal pll b ye iy epdl laid p 15T o Seadl Jsall o yo

saes Crmslasasell L SN yganll luie aulls Glall oyl (il I Lo Aalall osnaall Gyl asill ¢ atiivuall Jpunsl
adll hilia



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

