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INTRODUCTION
he main aim of percutaneous coronary
(PCI) for
is gaining
perfusion. Two types of myocardial reperfusion are
reperfusion (SR) and
reperfusion which is related to either primary
intervention (PPCI) or

intervention
infarction (AMI)

recognized; spontaneous
percutaneous coronary
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ABSTRACT
Objective: Our aim was to assess the correlation between atherogenic index of
plasma (AIP) and spontaneous reperfusion (SR) in patients with ST elevation
myocardial infarction (STEMI) and also to evaluate its relationship with in-
hospital & mid-term outcomes.
Methods: Our study included 259 STEMI patients. AIP was calculated from
the lipid profile of all participants, who underwent coronary angiography. SR
was defined as achievement of grade 3 TIMI flOw in the infarct-related artery
(IRA) before PCI. We categorized patients into a SR group [57 (22%)] and a
non-SR group [202 (78%)]. Gensini scoring system was used to evaluate the
severity of coronary artery disease.
Results: The AIP value was higher in the Non-SR group than in the SR group
[0.71 £ 0.11 vs. 0.56 £ 0.03; p<0.001]. AIP had positive correlation (0.53,
P<0.001) with severity of CAD. The in-hospital and mid-term adverse outcome
was lower in patients with SR. AIP was found to be correlated with diabetes,
high sensitive C-reactive protein, brain natriuretic peptide (BNP), left atrial
(LA) volume index and E/e'. Furthermore we observed that AIP was the
strongest independent predictor for non-SR in STEMI patients. The cut-off
value of AIP for predicting non-SR was >0.61, (AUC: 0.89).
Conclusion: Lower AIP is associated with the development of SR in STEMI
patients. AIP was positively correlated well with the severity of CAD. High
AIP is also associated with adverse outcomes. We found that higher AIP value
was an independent predictor of non-SR. Hence, AIP could be advocated for
routine measurement in clinical practice.
Key words. Atherogenic index, spontaneous reperfusion, STEMI.

thrombolysis (Non-SR). In subjects with SR, earlier
myocardial salvage is frequently achieved as SR of
occluded coronaries is attained preceding PCI,
getting a good chance of survival @

Numerous angiographic studies indicated that
about 30% of the subjects with acute STEMI have
SR. Clinically, SR is a phenomenon, in which more
than 50% resolution of ST-segment elevation on 2

acute myocardial
rapid myocardial
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consecutive ECG leads associated with by
substantial ~ relief of chest pain, whilst,
angiographically, it is defined as attainment of
thrombolysis in myocardial infarction (TIMI) 3
flow before any PPCI or thrombolysis. ¢

The attainment of timely TIMI 3 flow in the
infarcted related artery (IRA) improved function of
the left ventricle and decreased incidence of
mortality. Amongst STEMI subjects, who
underwent PPCI, spontaneous reperfusion on
coronary angiography (CAG) was associated with a
good prognosis.

Plasma atherogenic index, the logarithm of
molar ratio of triglycerides (TG) to high density
lipoprotein  cholesterol (HDL-C) has been
established as an index of plasma atherogenicity and
coronary atherosclerosis. ® While several lipid
parameters are associated with the degree of
coronary artery disease (CAD), the TG/HDL-C ratio
displayed the stoutest association. The plasma
atherogenic index is strictly related to the size of
low density lipoprotein (LDL) C particles, which
ultimately replicates small density lipoprotein
levels. Small  density lipoprotein has been
recognized as a key to predict plasma atherogenicity
and coronary artery disease. ©® So, a smart
understanding of spontaneous reperfusion in
individuals with STEMI will be of noticeable
clinical value.

The aim of this work was to uncover the
relationship between AIP and SR in STEMI
patients and to discover its relation to lesion
complexity and clinical outcomes, following AMI.

METHODS

We prospectively recruited a total of 259
consecutive patients (174 men; mean age
59 + 13 years), presented with STEMI according to
the following guidelines ™: (i) new ST-segment
elevation at the J-point in two contiguous leads with
the cut-off value greater than 0.1 mV in all leads
other than V, or V5 and (ii) in leads V,-V3, a cut-off
value of >0.2 mV in males aged >40 years, >0.25 in
males aged <40 years, or >0.15mV in females. We
defined spontaneous reperfusion as the occurrence
of TIMI 3 flow grade in the IRA on initial CAG.

We excluded subjects with atrial fibrillation,
those with history of anticoagulant and/or
antithrombotic medication within the previous
month, advanced kidney disease, patients with
malignancy, septicemia, previous myocardial
infarction, former PCI, open-cardiac surgery and
patients with cardiac valve disease.
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Written informed consent was obtained from all
participants. The study was done according to The
Code of Ethics of the World Medical Association
(Declaration of Helsinki) for studies involving
humans. Approval for the research was given by the
ethical and scientific faculty committee under the
IRB number [9459].

Laboratory assessment:  Venous blood
samples were collected from all participants at the
time of admission to the emergency department,
analyzed by using an automated chemistry analyzer
(Roche Diagnostic Modular Systems, Tokyo,
Japan). Before the angiography, blood samples were
collected for blood chemistry analyses. Plasma total
cholesterol (TC), triglycerides (TG), low density
lipoprotein-cholesterol  (LDL-C), high density
lipoprotein-cholesterol (HDL-C), fasting glucose
and creatinine levels were analyzed by commercial
kits, using (Abbott Diagnostics, USA). LDL-C was
calculated by straight LDL-C analyses. After that,
plasma atherogenic index was obtained by the base
10 logarithm of the ratio of the TG level to HDL-C
level. ® Additional tests were obtained as high
sensitive C-reactive protein (hs-CRP), levels of
Brain Natriuretic Peptide (BNP) and troponin.

Echocardiography: Evaluations were
performed in accordance with the American Society
of Echocardiography (ASE) guidelines by a Vivid 7
GE Medical System (GE Healthcare, Horten,
and Norway). The left ventricular ejection fraction
and left atrial volume were measured using
modified Simpson method. The following
parameters were obtained baseline and after 6
months of follow-up; left ventricular ejection
fraction (LVEF %), Left atrial volume index (LAVI
mL/m?), Ele', stroke volume (mL/m?®). Moreover,
adverse left ventricular remodeling index at the 6-
month follow-up was assessed and recognized when
at the six-month follow-up the LV end-systolic
volume (LVESV) increased by more than 15% from
the baseline dimension.®

Coronary Angiography: All participants
underwent CAG based on the standard approach.
For the left coronary system, 5 typical views were
obtained (left anterior oblique cranial, left anterior
oblique caudal, antero-posterior cranial, right
anterior oblique cranial, and right anterior oblique
caudal views), while for the right system, 2 views
were obtained (left anterior obliqgue and right
anterior oblique). All views were recorded to digital
memory. Coronary lesions were assessed by two
experienced interventional  cardiologists. A
significant and severe coronary artery stenosis was

1286 |Page


https://www.dovepress.com/left-ventricular-remodeling-risk-predicted-by-two-dimensional-speckle--peer-reviewed-fulltext-article-TCRM#cit0011

https://doi.org/10.21608/zumj.2023.221222.2822

defined as the presence of a lumen reduction of
>50% in at least one major epicardial coronary
artery. ¥

Severity of CAD was determined according to
Gensini  Scoring (GS) system Y. GS is an
angiographic scoring system for quantification of
the severity of CAD. GS <20 means less severe and
GS >20 means more severe CAD. TIMI was graded
as follows: grade 0: no perfusion, grade 1.
penetration without perfusion, grade 2: partial
perfusion and grade 3: complete perfusion.
Spontaneous reperfusion was defined as the
attainment of TIMI grade three flow in the infarcted
related artery on the baseline CAG ®**¥ Qur cases
were classified into two groups, a SR group and
non-SR group, according to baseline CAG. Data of
both groups were compared and statistically
analyzed.

Follow-Up and Outcomes: All participants
were followed-up for 6 months for cardiovascular
adverse outcomes and echocardiographic changes.

STATISTICAL ANALYSIS

All statistical analyses were conducted using
the Statistical Package for the Social Sciences 19.0
for Windows (IBM Corp. Released 2010. IBM
SPSS Statistics for Windows, Version 19.0.
Armonk, NY: IBM Corp.). The normal distribution
of data was analyzed using the Kolmogorov—
Smirnov test. Continuous data were expressed as
mean =+ standard deviation (SD). Fisher’s exact test
and/or Chi-square test were used to analyze
categorical variables. The unpaired data were
compared using Student’s t-test. Univariate and
multivariate logistic regression analyses were
utilized to recognize the independent predictors of
SR. The optimal cut-off value of the AIP with the
strongest prediction for non-SR was evaluated by
receiver operating characteristic (ROC) curve with
the Youden index.

RESULTS

Out of 259 participants with STEMI, 57 (22%)
had SR, 39 (68%) of them were men. Table 1
depicts the demographic data of both groups. There
was no significant difference among both groups
except for incidence of diabetes mellitus (DM),
which was higher in the non-SR group (p<0.05)
compared with SR group. Also those with non-SR
had an increased frequency of smoking status and
had higher heart rate. No difference was observed
among the both groups with reverence to body mass

Volume 30, Issue 4, July 2024

index (BMI), hypertension, systolic and diastolic
blood pressure.

As regards laboratory data, patients with non-
SR had higher value of fasting blood glucose, peak
troponins (p<0.01), creatine kinase-myocardial band
(CK-MB), troponin (P<0.01), TG (p< 0.001) and
hs-CRP (p<0.01) and BNP (P<0.01) than in patients
with SR. Concerning HDL-C, it was (p<0.01) lower
in those with non-SR subjects. On the terms of AP,
the results revealed that it was significantly higher
(p< 0.001) in subjects with non-SR compared with
those without SR (Table 2).

Table 3indicates that the occurrence of
arrhythmia (VT/SVT) was significantly lower in
participants with SR than in those with non-SR
(p<0.01). Acute heart failure was significantly
lower (p<0.01). Additionally, no death was
observed in those with SR. Notably, E/e' (p<0.01)
and LAVI were significantly (p<0.01) lower in
those with SR than in patients with non-SR.

Analysis of the data revealed that higher AIP
was significantly correlated with DM, high LAVI,
elevated E/e" ratio, higher hs-CRP, high BNP,
elevated Troponin as well as Gensini score
(p<0.001) in STIMI patients. (Table-S1).

Multivariate regression analysis to identify the
predictors of non-SR, table ¢ indicates that AIP was
the strongest independent predictor for non-SR in
STEMI patients (p<0.01). ROC curve analysis
showing that AIP >0.61 was a fair value for
predicting non-SR of STEMI subjects with a
sensitivity of 83.8% and a specificity of 90.5%
(AUC: 0.89, (p<0.01).

Occurrence of adverse cardiovascular events
was observed in 5 (2.9%) in patients with SR, whilst
it was observed in 75 (37%) in those with non-SR.
The reported adverse outcomes included: HF with
or without preserved ejection fraction, left
ventricular remodeling, re-infarction,
revascularization and death.

Table ¢ shows the results of univariate and
multivariate Cox hazard regression analyses for
factors associated with 6 months adverse outcomes.
Sex, DM, smoking status, AIP, multivessel disease,
non-SR and pre- PCI TIMI grade were assessed
together and observed to be associated with adverse
outcome. Multivariate Cox hazard regression
analysis indicated that the higher AIP remained the
strongest risk predictor of adverse outcomes
(P<0.001).
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Table (1): Demographic and clinical characteristics of all participants

Variable SR NOn-SR p- value
n=57 n=202

Age (years) 58.5+5.1 61.2+4.7 0.31
BMI ( kg/m?) 28.5+3.2 29.6+3.5 0.32
Male gender, n (%) 39 (68%) 135(52%) 0.23
Hypertension, n (%) 36(63%) 133 (66%) 0.68
Diabetes mellitus, n (%) 24(42%) 137(67.8%) <0.03
Dyslipidemia, n (%) 25(43.8%) 115(56.4%) 0.22
Smoking, n (%) 15(26.3%) 125(61.9%) <0.01
Family history, n (%) 5(9%) 27 (13.4%) 0.22
SBP, mmHg 119.5+18.56 124.25+23.07 0.06
DBP, mmHg 74.9+8.1 76.3+9.5 0.11
Hear rate, beats/min 71.2+10.6 82.3+13.4 <0.01
Ejection fraction (EF”°) 56+ 11 48+ 10 <0.05
Lesion location, n (%) 0.07
LMCA 0 (0%) 3 (1.4%)
LAD 50(88%) 154 (76%)
CX 12(21%) 53(26%)
RCA 15(26.3%) 61(30.1%)
Gensini score > 20 17(29.8%) 173 (85.6%) <0.001

SBP: Systolic blood pressure; DBP: diastolic blood pressure; LMCA: Left main coronary artery; LAD: Left
anterior descending artery; CX: circumflex artery; RCA: right coronary artery

Table (2): Comparative analysis of laboratory data between both groups

SR Non-SR P value
Fasting glucose, mg/dL 113+ 9 129 +15 <0.05
Total cholesterol, mg/di 201 £24 215+ 29 0.411
Triglyceride, mg/dL 145+ 21 198 + 27 <0.001
HDL cholesterol, mg/dl 44+59 39.6+5.1 <0.05
LDL cholesterOl, mg/dl 123.8 +£31.5 133.5+29.1 <0.05
Creatinine, mg/d| 0.89 +0.15 0.95+0.11 0.06
Hs-C-reactive protein 7.15+2.37 10.93 £3.81 <0.001
BNP; pg/mL 123 259 <0.01
Troponin (hs-cTn); ng/L 13 21 <0.01
AIP (mean = SD) 0.56 + 0.03 0.71+£0.11 <0.001

HDL: High density lipoprotein, LDL: Low density lipoprotein; BNP: Brain natriuretic peptide
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Table (3): In-hospital clinical course and echo parameters of the patients with STEMI; stratified by the presence
of spontaneous reperfusion.

SR | NonSR | Pvalue
Clinical outcomes
Arrhythmias (VT/SVT) 3 (5.3%) 31(15.3%) <0.01
Acute heart failure 4 (7%) 35 (17.3) <0.001
Death 0 (0%) 8 (3.96%) 0.000
Echo parameters
E/e' ratio 8.6+1.1 10.5+2.9 <0.05
EF% 58.1+5.3 56.3+ 3.5 0.31
LAVI; mL/m* 32.5+3.1 36.7+3.5 <0.03

VT: Ventricular tachycardia, SVT: supraventricular tachycardia; EF: Ejection fraction; LAV1: Left Atrial
vOlume 1ndex

Table (4): Multivariable analysis for the independent predictors for non-reperfusion (non-SR)

Odd Ratio 95% (CI) p- value
Sex (male) 1.01 0.79-1.38 0.17
DM (reference: non-diabetic) 3.09 1.63-6.05 <0.03
HTN (reference: non-hypertensive) 0.97 0.85-1.06 0.13
SmOKing (reference: nOn-smOking) 3.08 1.52-6.23 <o0.001
Total cholesterol 1.35 0.91-1.83 0.17
LDL-C 141 0.95-2.01 0.21
hs-CRP 1.13 1.09 -1.25 <0.05
AlIP 6.31 1.41-22.85 <0.001

DM, diabetes mellitus, HTN, Hypertension, LDL-C, 10w density lipOprotein cholesterOl; AIP: AtherOgenic
1ndex Of plasma

Table (5): Univariate and multivariate COx prOportional hazards analyses Of predictOrs assOciated with 6 months
adverse outcomes

Univariate analysis Multivariate analysis

Variables HR 95% (CI) p-value HR 95% (CI) p-value
Male 2.09 0.97-2.15 0.05

Diabetes 2.37 1.364.13 <0.03 1.95 1.06-3.17 0.09
smoking status 3.08 1.12-7.03 <0.05 3.06 0.95 4.81 0.21
Multivessel disease | 2 o1 0.62-9.65 <0.05 1.83 1.55-4.17 0.18
Non-Spontaneous | 5,5 | 1.5 g3g <0.03 3.05 1.09-7.91 <0.05
reperfusion

TIMI grade <3 4.45 1.65-12.85 <0.01 3.43 1.41-9.07 <0.05
AIP (>0.61) 5.13 2.48-10.15 <0.001 4.19 1.75-9.16 <0.001

AIP: AtherOgenic 1ndex Of plasma
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Figure (1): ROC curve 0f the Optimal cut-Off AIP value fOr predicting non-SR in STEMI patients

DISCUSSION

The current research emphasized important aspects
as; 1) AIP was lower in the SR group compared to
the non-SR group; 2) In-hospital course was better
in the group with spontaneous reperfusion; 3) AlP,
BNP and hs-CRP were found to be the independent
predictors of spontaneous reperfusion and 4) AIP <
0.61 was the optimal cutoff value predating SR in
STEMI patients; 5) AIP was an independent
predictor for subjects with non-SR and for GS > 20
and 6) Percentage of adverse outcomes was
ominously lower in those with SR compared with
non-SR.

The optimal timing for intervention for STEMI
patients with SR is unclear. Yet, some investigators
reported that STEMI patients with SR had more
favorable even without instant intervention.
Clearly, it is important to recognize the prediction
of spontaneous reperfusion in subjects with STEMI.
Reports showed that SR was observed in 7% to 27%
of STEMI patients ** 9,

One of the valuable determinants of prognosis
in STEMI patients is the coronary flow in the
IRA. Zeymer, et al. ™ reported that SR before
PPCI was observed in 15% to 20%. In the current
study we found 20.7% of individuals with TIMI 3
flow.

Mahfouz, R., et al

In the current research, we revealed a
significantly elevated value of AIP in non-SR
compared with the SR group. With adjustment for
sex, DM, smoking, TG, HDL-C, and density
lipoprotein C. Multivariate logistic regression
analysis showed that higher AIP remained
independent predictor for non-SR and GS > 20.
Furthermore, AIP had a positive correlation with
GS in STEMI patients.

Cai et al. “” in their study revealed that AIP
was independently associated with the occurrence
and severity of ACS in youngsters.

Also, an earlier study recruited 1437 subjects
without CAD and 2253 patients who had CAD; they
found a significant association between the AIP and
SYNTAX score

Furthermore, Nam et al. underwent
evaluation of coronary artery calcification for 1124
subjects and confirmed that AIP is significantly
correlated with the progression of calcification of
coronaries during 4.2 year of follow-
up. Additionally, Guelker et al. ™ proved that AIP
was independently associated with chronic total
occlusion (CTO) obscurity and was correlated with
the numbers and lengths of stents used after
effective recanalization.

Several reports revealed that subjects showing
SR had higher rate of TIMI flow three after PCI,

(18)
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lower frequency of heart failure and reduced early
and late cardiovascular complications %% 22

We observed that the in-hospital mortality was
nil in those with spontaneous reperfusion,
comparable observations have been found in
previous reports ®324-

The association between AIP and spontaneous
reperfusion is not clearly observed in existing
literature. In the current investigation, we evaluated
this association in consecutive subjects presented
with STEMI and underwent CAG. The study
revealed that AIP was significantly lower in those
with SR. In addition, with multivariate analysis,
higher value of AIP was observed to be
independently associated with non-SR development
in subjects with STEMI.

The association between AIP and the size of
low density lipoprotein C particle, resistance to
Insulin and metabolic syndrome ® % could be the
explanation for the occurrence of non-SR in
subjects with STEMI; in which, there is a
significant endothelial dysfunction. Hermans et al.
@ found a correlation between AIP and vasculature
injury as well as residual vasculature jeopardy,
functional loss of beta-cell and microangiopathy in
individuals with DM.

Our work showed that increased value of AIP
is significantly associated with the development of
arrhythmias  and myocardial dysfunction.
Furthermore, AIP was significantly associated with
hs-CRP. Findings indicate that higher AIP is
associated with more inflammation and more tissue
damage.

Lemieux et al. ® revealed that AIP is a
pronounced index in predicting CAD, compared
with former indices of dyslipidemia, such as
TC/HDL-C and LDL-C/HDL-C ratios. Likewise
Yildiz et al. ®® proposed that AIP could be a simple
practical index for diagnostic and prognostic value
of sub-clinical atherosclerosis.

Moriyama ©” proposed that the TG/HDL-C
ratio might be cast off as a marker of low density
lipoprotein subfraction. Furthermore, increased
TG/HDL-C ratio augments systemic as well as
vasculature inflammatory cascades by lessening
endothelial defensive contraptions, which results in
advanced coronary atherosclerosis. ¢V

Some limitations were encountered. First,
Small sample size and it was a single center
research. This study was an observational study, not
a randomized controlled one. Our current work only
considered the relationship of baseline AIP with the
risk of adverse outcomes, while the effect of

Mahfouz, R., et al
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repeated change in AIP during follow-up was not
evaluated.
CONCLUSIONS

We observed that lower AIP is strongly related
to the development of spontaneous reperfusion in
subjects presented with ST-elevation myocardial
infarction. Additionally, we found that higher AIP
value is independently associated with lesion
severity and adverse outcomes. The ROC analysis
specified that the AIP at a cut-off value of < 0.61 is
a risk predictor for non-SR. For that, we concluded
that the AIP might be a risk predictor in STEMI.

REFERENCES
1- Brener SJ, Mehran R, Brodie BR, Guagliumi G,

Witzenbichler B, Cristea E; et al. Predictors and
implications of coronary infarct artery patency at
initial angiography in patients with acute
myocardial infarction (from the CADILLAC and
HORIZONS-AMI Trials). Am J Cardiol 2011;
108: 918-23.

2- Taher T, Fu Y, Wagner GS, Shaun
G G, Claudio F, Christopher B G; et al. Aborted
myocardial infarction in patients with ST-
segment elevation: insights from the Assessment
of the Safety and Efficacy of a New
Thrombolytic Regimen-3 Trial
Electrocardiographic  Substudy. J Am Coll
Cardiol 2004; 44:38-43

3- Fefer P, Hod H, Hammerman H, Boyko
V,Behar S and Matetzky S. Relation of
clinically defined spontaneous reperfusion to
outcome in ST-elevation myocardial infarction.
Am J Cardiol 2009;103:149-53

4- Bainey KR, Yuling Fu, Wagner GS, Goodman
SG, Ross A, Granger CB; et al., “Spontaneous
reperfusion in  ST-elevation  myocardial
infarction: comparison of angiographic and
electrocardiographic assessments,” Am Heart
J. 2008; 156(2):248-55.

5- Dobiasova M and Frohlich J. The plasma
parameter log (TG/HDL-C) as an atherogenic
index: correlation with lipoprotein particle size
and esterification rate in apoB-lipoprotein-
depleted plasma (FER(HDL). Clin Biochem.
2001; 34:583-8.

6- Niroumand S, Khajedaluee M, Khadem-
Rezaiyan M, Maryam A, Juya M, Khodaee G;

1291 |Page


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8079089/#b11-cardj-27-6-756
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8079089/#b16-cardj-27-6-756
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8079089/#b19-cardj-27-6-756
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8079089/#b22-cardj-27-6-756
https://pubmed.ncbi.nlm.nih.gov/?term=Boyko+V&cauthor_id=19121427
https://pubmed.ncbi.nlm.nih.gov/?term=Behar+S&cauthor_id=19121427
https://pubmed.ncbi.nlm.nih.gov/?term=Matetzky+S&cauthor_id=19121427
https://pubmed.ncbi.nlm.nih.gov/?term=Bainey+KR&cauthor_id=18657653
https://pubmed.ncbi.nlm.nih.gov/?term=Fu+Y&cauthor_id=18657653
https://pubmed.ncbi.nlm.nih.gov/?term=Wagner+GS&cauthor_id=18657653
https://pubmed.ncbi.nlm.nih.gov/?term=Goodman+SG&cauthor_id=18657653
https://pubmed.ncbi.nlm.nih.gov/?term=Ross+A&cauthor_id=18657653
https://pubmed.ncbi.nlm.nih.gov/?term=Granger+CB&cauthor_id=18657653
https://pubmed.ncbi.nlm.nih.gov/?term=Abrishami+M&cauthor_id=26793631
https://pubmed.ncbi.nlm.nih.gov/?term=Juya+M&cauthor_id=26793631
https://pubmed.ncbi.nlm.nih.gov/?term=Khodaee+G&cauthor_id=26793631

https://doi.org/10.21608/zumj.2023.221222.2822

10

11-

12-

13-

; et al. Atherogenic index of plasma (AIP): a
marker of cardiovascular disease. Med J Islam
Repub Iran. 2015; 29:240-5.

Thygesen K, Alpert JS, Jaffe AS, Simoons ML,
Chaitman BR and White HD. Third universal
definition of myocardial infarction. Circulation.
2012; 126(16):2020-35.

Fernandez-Macias JC, Ochoa-Martinez AC,
Varela-Silva  JA, Perez-Maldonado IN.
Atherogenic index of plasma: novel predictive
biomarker for cardiovascular illnesses. Arch
Med Res. 2019; 50:285-94.

Galli A and Lombardi F. Postinfarct Left
Ventricular Remodeling: a Prevailing Cause of
Heart Failure. Cardiol Res Pract. 2016; 2016:1—
12.

Gensini GG. A more meaningful scoring system
for determining the severity of coronary heart
disease. Am J Cardiol. 1983; 51(3):606.

Ibanez B, James S, Agewall S, Antunes MJ,
Bucciarelli-Ducci C and Bueno H. ESC
Guidelines for the management of acute
myocardial infarction in patients presenting with
ST-segment elevation. Rev Esp Cardiol (Engl
Ed). 2017; 70(12):1082-4.

Gibson CM, Cannon CP, Murphy SA, Marble
SJ, Barron HV and Braunwald E. Relationship of
the TIMI myocardial perfusion grades, flow
grades, frame count, and percutaneous coronary
intervention to long-term outcomes after
thrombolytic administration in acute myocardial
infarction. Circulation. (2002); 105(16):1909—
13.

Stone GW, Cox D, Garcia E, Morice M
¢, Griffin J, Mattose L, et al. Normal flow
(TIMI-3) before mechanical reperfusion therapy
is an independent determinant of survival in
acute myocardial infarction: analysis from the
primary angioplasty in myocardial infarction
trials. Circulation. 2001;104 (6):636-41.

Lee CW, Hong M K, Lee JH., KimJJ, Park S
W, Park SJ, et al., “Determinants and prognostic
significance of spontaneous coronary
recanalization in acute myocardial
infarction,” Am J Cardiol. 2001; 87 (8): 951-54,
2001.

Mahfouz, R., et al

15-

16-

17-

18-

19

20-

21

22-

Volume 30, Issue 4, July 2024

Christian T F, Milavetz J J, Miller T D,
Clements | P, Holmes D R, and Gibbons R J.
“Prevalence of spontaneous reperfusion and
associated myocardial salvage in patients with
acute myocardial infarction,” American Heart
Journal. 1998; 135 (3):421-27.

Zeymer U, Huber K, Fu Y, Ross A, Granger
C, Goldstein P, et al. Impact of TIMI 3 patency
before  primary  percutaneous  coronary
intervention  for  ST-elevation  myocardial
infarction on clinical outcome: results from the
ASSENT-4 PCIl study. Eur Heart J Acute
Cardiovasc Care. 2012;1 (2):136-42.

Cai G, Liu W,Lv S, Wang X, Guo Y, Yan Z,
et al. Gender-specific associations between
atherogenic index of plasma and the presence
and severity of acute coronary syndrome in very
young adults: a hospital-based observational
study. Lipids Health Dis. 2019; 18:99; 1043-52.
Nam JS, Kim MK, Nam JY, 1, Shinae K2, Chul
W A,Jong S P, et al. Association between
atherogenic index of plasma and coronary artery
calcification progression in Korean
adults. Lipids Health Dis. 2020; 19: 157-63.
Guelker JE, Bufe A, Blockhaus C, Kroeger
K,Thomas Rock T, Akin | et al.The
atherogenic index of plasma and its impact on
recanalization of chronic total occlusion. Cardiol
J. 2020; 27(6): 756— 61.

Mehta RH, Harjai KJ, Cox D, Stone G
W, Brodie B, Boura J, et al. Clinical and
angiographic correlates and outcomes of

suboptimal coronary flow in patients with acute
myocardial infarction undergoing primary
percutaneous coronary intervention.J Am Coll
Cardiol. 2003; 42 (10):1739-46.

Brodie BR, Stuckey TD, Hansen C and Muncy
D. Benefit of coronary reperfusion before
intervention on outcomes after primary
angioplasty for acute myocardial infarction. Am
J Cardiol. 2000; 85 (1):13-18.

StoneG W, Cox D, Garcia E,Brodie B
R, Morice M C, Griffin J, et al., “Normal flow
(TIMI-3) before mechanical reperfusion therapy
is an independent determinant of survival in
acute myocardial infarction: analysis from the

1292 |Page


https://pubmed.ncbi.nlm.nih.gov/?term=Morice+MC&cauthor_id=11489767
https://pubmed.ncbi.nlm.nih.gov/?term=Griffin+J&cauthor_id=11489767
https://pubmed.ncbi.nlm.nih.gov/?term=Mattos+L&cauthor_id=11489767
https://pubmed.ncbi.nlm.nih.gov/?term=Kim+JJ&cauthor_id=11305984
https://pubmed.ncbi.nlm.nih.gov/?term=Park+SW&cauthor_id=11305984
https://pubmed.ncbi.nlm.nih.gov/?term=Park+SJ&cauthor_id=11305984
https://pubmed.ncbi.nlm.nih.gov/?term=Ross%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Granger%20C%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Goldstein%20P%5BAuthor%5D
https://lipidworld.biomedcentral.com/articles/10.1186/s12944-019-1043-2#auth-Xu-Wang-Aff3
https://lipidworld.biomedcentral.com/articles/10.1186/s12944-019-1043-2#auth-Yonghe-Guo-Aff1
https://lipidworld.biomedcentral.com/articles/10.1186/s12944-019-1043-2#auth-Zhenxian-Yan-Aff1
https://pubmed.ncbi.nlm.nih.gov/32615982/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Kang+S&cauthor_id=32615982
https://pubmed.ncbi.nlm.nih.gov/?term=Kang+S&cauthor_id=32615982
https://pubmed.ncbi.nlm.nih.gov/?term=Ahn+CW&cauthor_id=32615982
https://pubmed.ncbi.nlm.nih.gov/?term=Ahn+CW&cauthor_id=32615982
https://pubmed.ncbi.nlm.nih.gov/?term=Park+JS&cauthor_id=32615982
https://pubmed.ncbi.nlm.nih.gov/?term=Kroeger+K&cauthor_id=29924378
https://pubmed.ncbi.nlm.nih.gov/?term=Rock+T&cauthor_id=29924378
https://pubmed.ncbi.nlm.nih.gov/?term=Akin+I&cauthor_id=29924378
https://pubmed.ncbi.nlm.nih.gov/?term=Stone+GW&cauthor_id=14642681
https://pubmed.ncbi.nlm.nih.gov/?term=Brodie+B&cauthor_id=14642681
https://pubmed.ncbi.nlm.nih.gov/?term=Boura+J&cauthor_id=14642681
https://pubmed.ncbi.nlm.nih.gov/?term=Stone+GW&cauthor_id=11489767
https://pubmed.ncbi.nlm.nih.gov/?term=Cox+D&cauthor_id=11489767
https://pubmed.ncbi.nlm.nih.gov/?term=Garcia+E&cauthor_id=11489767
https://pubmed.ncbi.nlm.nih.gov/?term=Brodie+BR&cauthor_id=11489767
https://pubmed.ncbi.nlm.nih.gov/?term=Morice+MC&cauthor_id=11489767
https://pubmed.ncbi.nlm.nih.gov/?term=Griffin+J&cauthor_id=11489767

https://doi.org/10.21608/zumj.2023.221222.2822

23-

24-

25-

26-

27-

primary angioplasty in myocardial infarction
trials,” Circulation. 2001; 104 (6): 636-41.
Lekston A, Hudzik B, Szkodzinski J, Gasior
M, Tajstra M, Kalarus Z, et al., “Spontaneous
reperfusion  before intervention improves
immediate but not long-term prognosis in
diabetic patients with ST-segment elevation
myocardial infarction and multivessel coronary
artery disease,” Cardiol J. 2013; 20 (4): 378-84,
2013.

Fefer P, Beigel R, Atar S, Aronson D, Pollak A,
Zahger D, et al, “Outcomes of patients
presenting with clinical indices of spontaneous
reperfusion in ST-elevation acute coronary
syndrome undergoing deferred angiography,” J
Am Heart Assoc. 2017; 6 (7): e004552.
Dobiasova M, and Frohlich J. The plasma
parameter log (TG/HDL-C) as an atherogenic
index: correlation with lipoprotein particle size
and esterification rate in apob-lipoprotein-
depleted plasma (FERHDL) Clin
Biochem. 2001;34(7)(01):583-8.

McLaughlin T, Reaven G, Abbasi F, Lamendola
C, Saad M, Waters D, et al. Is there a simple
way to identify insulin-resistant individuals at
increased risk of cardiovascular disease? Am J
Cardiol. 2005; 96(3):399-404.

Hermans MP, Ahn SA and Rousseau MF. The
atherogenic dyslipidemia ratio [log(TG)/HDL-C]

To Cite:

Mahfouz, R., Alcekelly, M., Radwan, F., Ghareeb, M. Impact of atherogenic index of plasma on Spontaneous
reperfusion and lesion complexity and its implications on mid-term out comes in patients with ST-Segment
elevation myocardial Infarction. Zagazig University Medical Journal, 2024; (1285-1294): -. doi:
10.21608/zumj.2023.221222.2822

Mahfouz, R., et al

28

29

30

31

Volume 30, Issue 4, July 2024

is associated with residual vascular risk, beta-cell
function loss and microangiopathy in type 2
diabetes females. Lipids Health Dis. 2012;
11:132-7.

Lemieux I, Lamarche B, Couillard C, Pascot
A, Cantin B, Bergeron J, et al. Total
cholesterol/HDL cholesterol ratio vs LDL
cholesterol/HDL cholesterol ratio as indices of
ischemic heart disease risk in men: the Quebec
Cardiovascular Study. Arch Intern Med. 2001;
161(22):2685-92.

Yildiz G, Duman A, Aydin H, Yilmaz A, Hir
E, Magden K, et al. Evaluation of association
between atherogenic index of plasma and intima-
media thickness of the carotid artery for
subclinic  atherosclerosis in  patients  on
maintenance hemodialysis. Hemodial Int. 2013;
17(3):397-405.

Moriyama K. The association between the
triglyceride  to  high-density lipoprotein
cholesterol ratio and low-density lipoprotein
subclasses. Intern Med. 2020; 59(21):2661-9.
Caselli C; Caterina R, Smit JM, Campolo

J, Mahdiui M, Ragusa R, et al. Triglycerides and
low HDL cholesterol predict coronary heart
disease risk in patients with stable angina. Sci
Rep. 2021; 11(1):20714-19.

1293 |Page


https://pubmed.ncbi.nlm.nih.gov/?term=G%C4%85sior+M&cauthor_id=23913456
https://pubmed.ncbi.nlm.nih.gov/?term=Tajstra+M&cauthor_id=23913456
https://pubmed.ncbi.nlm.nih.gov/?term=Kalarus+Z&cauthor_id=23913456
https://www.ahajournals.org/doi/full/10.1161/JAHA.116.004552
https://www.ahajournals.org/doi/full/10.1161/JAHA.116.004552
https://www.ahajournals.org/doi/full/10.1161/JAHA.116.004552
https://www.ahajournals.org/doi/full/10.1161/JAHA.116.004552
https://pubmed.ncbi.nlm.nih.gov/?term=Pascot+A&cauthor_id=11732933
https://pubmed.ncbi.nlm.nih.gov/?term=Cantin+B&cauthor_id=11732933
https://pubmed.ncbi.nlm.nih.gov/?term=Bergeron+J&cauthor_id=11732933
https://pubmed.ncbi.nlm.nih.gov/?term=Yilmaz+A&cauthor_id=23551383
https://pubmed.ncbi.nlm.nih.gov/?term=H%C3%BCr+E&cauthor_id=23551383
https://pubmed.ncbi.nlm.nih.gov/?term=Ma%C4%9Fden+K&cauthor_id=23551383
https://www.nature.com/articles/s41598-021-00020-3#auth-Raffaele-De_Caterina-Aff3
https://www.nature.com/articles/s41598-021-00020-3#auth-Jeff_M-Smit-Aff4
https://www.nature.com/articles/s41598-021-00020-3#auth-Jonica-Campolo-Aff5
https://www.nature.com/articles/s41598-021-00020-3#auth-Mohammed-El_Mahdiui-Aff4
https://www.nature.com/articles/s41598-021-00020-3#auth-Rosetta-Ragusa-Aff1-Aff6

https://doi.org/10.21608/zum|.2023.221222.2822 Volume 30, Issue 4, July 2024

SUPPLEMENTARY DATA
Table (S1): Correlation of AIP with studied variables in patients with STEMI

Variable r P value
Diabetes mellitus 0.39 <0.01
Brain natriuretic peptide 0.30 <0.05
Troponin 0.33 <0.01
hs-C reactive protein 0.47 <0.001
Left atrial volume index 0.45 <0.001
E/e" ratio 0.41 <0.001
Gensini score 0.53 <0.001

Mahfouz, R., et al 1294 |Page



