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ABSTRACT 
Objectives: Inflammation parameters are related to the prevalence and mortality of coronary artery disease 
(CAD). We aimed to evaluate the prognostic value of the leuko-glycemic index (LGI) and determine mortality 
in patients with chronic coronary total occlusion (CTO). 
Methods: A total of 546 patients were evaluated in the study. All-cause death was the primary endpoint. The 
leuko-glycemic index was calculated from the blood samples at admission and patients were divided into 3 
groups according to their LGI levels. Kaplan-Meier survival curves were performed and logistic regression 
analyses was used for all multivariable analysis. 
Results: The mean age of the study population was 63.1 ± 11.1 years and 70.3% were male. Median follow-
up time 58.2 ± 22.4 months. The mortality rate was 33.6% in the high LGI group and significantly higher com-
pared to the other group. In multivariable analysis, LGI (OR: 1.05, 95% CI: 1,0-1.2; p = 0.02) and age (OR: 
1.07, 95% CI: 1.04-1.11; p = 0.001) were found as predictors of all-cause death. 
Conclusions: The study revealed that high LGI is associated with all-cause death in CTO patients and LGI 
was a predictor of all-cause death.  
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Coronary artery disease (CAD) is still the leading 
cause of mortality and morbidity all over the 

world [1]. Coronary total occlusion (CTO) is a com-
plex coronary lesion, and it is a condition of 100% an-
giographic occlusion for 3 months or more [2]. It is 
detected in an average of 10-30% of coronary an-
giographies [3]. The presence of CTO has been asso-
ciated with recurrent myocardial infarction, 
cardiogenic shock, heart failure, and sudden death [4-

6]. Parameters or findings that predict clinical events 
in patients with CTO have always been the subject of 
research.  
      Identifying high-risk patients with CAD may help 
clinicians take preventive measures. Inflammatory 
markers, which are elevated in the primary response 
to ischemic heart disease, may be helpful in estimating 
the extent of ischemic damage [7]. It has been found 
in previous studies that inflammation parameters are 
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closely related to the prevalence and mortality of CAD 
[7, 8]. Systemic immune-inflammation index, neu-
trophil-lymphocyte ratio, and other additional hema-
tological parameters have been investigated in 
coronary artery patients with CTO and acute coronary 
syndrome patients and have been associated with ad-
verse cardiac events [8-11].  
      The leuko-glycemic index (LGI) is an easy-to-cal-
culate, noninvasive simple indicator of inflammation 
that includes parameters directly related to inflamma-
tion, such as glucose and leukocyte count. LGI is an 
inflammation parameter studied in patients with acute 
coronary syndrome and is associated with poor clinical 
outcomes and coronary artery prevalence [12-14]. 
There are no studies examining the relationship be-
tween LGI and mortality in CTO patients. Therefore, 
the study aims to investigate the relationship between 
LGI and mortality in CAD patients with CTO. 
 
 
METHODS 
 
Our study is a retrospective and observational study 
and includes patients with CTO in at least one vessel 
after CAG between 2014 and 2020. Angiograms were 
analyzed by the independent experienced operators. 
Chronic inflammatory disease, nonregulated diabetes 
mellitus, hemolytic disease, malignancy, and active in-
fectious disease were excluded.  
      The electronic database of the hospitals was used 
to acquire the baseline characteristics and medical his-
tories of the patients. After exclusions, a total of 546 
patients enrolled in the study. The study protocol was 
approved by the ethics committee (Dicle University) 
with the date 04/03/2021 and number 181.  
      The laboratory parameters of the patients were ob-
tained from blood samples taken at the admission. All-
cause deaths were determined as the primary endpoint.  
      The leuko-glycemic index (mg/dl.mm3) was cal-
culated by multiplying the fasting blood glucose 
(mg/dL) and leukocyte count (on admission) in mm3 
divided by one thousand [7].  
 
Statistical Analysis  
      The continuous variables were presented as mean 
± standard deviation or median interquartile range 
(IQR) (25-75%). Normally distributed data were com-
pared using one-way ANOVA, and non-normally dis-

tributed data were compared using the Kruskal-Wallis 
test. The categorical variables were examined using 
Fisher's exact test and are shown as the number of 
cases with percentages. The relationship between LGI 
and mortality was investigated using multivariate lo-
gistic regression analysis. The survival of groups was 
analyzed using Kaplan-Meier methods. A p < 0.05 was 
considered statistically significant. 
 
 
RESULTS 
 
A total of 546 patients were included in the study. The 
mean age of the study population was 63.1 ± 11.1 
yearsand 70.3% were male. The patients were divided 
into 3 groups according to their LGI levels as follows: 
< 1082 (mg/dL.mm3) in group 1 (low), 1082-1688 
(mg/dl.mm3) in group 2 (intermediate), and > 1688 
(mg/dL.mm3) in group 3 (high). White blood count, 
platelet, CRP (c-reactive protein), triglyceride, and 
glucose levels were higher in patients in group 3 com-
pared to other groups, while glomerular filtration rate 
(GFR) and ejection fraction (EF) were lower than 
other groups. Patients in group 3 had a higher preva-
lence of hypertension (HT), diabetes mellitus (DM), 
and all-cause mortality. The demographic and labora-
tory findings of the groups are shown in Table 1.  
      In multivariate regression analysis, age (odds ratio 
(OR): 1.07, 95% CI: 1.04-1.11; p = 0.001) and LGI 
(OR: 1.05, 95% CI: 1,0-1.2; p = 0.02) were found as 
independent factors for all-cause mortality. The mul-
tivariate regression analysis is given in Table 2.  
      The log-rank test was used to quantify the signif-
icance of the differences between the Kaplan-Meier 
curves, and it revealed that group 3 had a greater inci-
dence of all-cause death. (Fig. 1). 
 
 
DISCUSSION 
 
In this study, we found that high LGI was associated 
with all-cause mortality in CTO patients. In the mul-
tivariate analysis, we showed that LGI and age were 
independent predictors of all-cause mortality. The re-
lationship of CTO with some inflammatory parame-
ters has been studied before, but the relationship 
between LGI and CTO is examined for the first time.  
      There is a long-known relationship between CAD 
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and inflammation [15, 16]. It has been found in many 
previous studies that the indicators of inflammation in 
the blood are high in patients with stable CAD and 
acute coronary syndrome [17, 18]. An increase in in-
flammatory markers is associated with free oxygen 
radical release, coagulation cascade activation, an in-
crease in platelet aggregation and an increase in infarct 
size [19]. One of the main indicators of inflammation 
in the blood is the leukocyte count. It has been found 
that a high leukocyte count is closely associated with 
cardiogenic shock, heart failure, and in-hospital mor-
tality in acute coronary syndrome patients [20, 21].  
      The inflammatory process affects glucose metab-

olism through some mediators and also increases the 
blood glucose level in acute states independent of DM. 
Inflammation and hyperglycemia accelerate the ather-
osclerotic process with an additive effect [22]. As a re-
sult of the HORIZONS-AMI study, it was determined 
that a high glucose level at admission was associated 
with 1-month and 3-year mortality [23]. In addition, 
it has been shown in previous studies that a high blood 
glucose level is associated with no reflow and adverse 
cardiac events [24].  
      Since LGI includes leukocyte count and glucose 
level, it can be an inflammation parameter that can 
help predict prognosis in cases of acute cardiac events 
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or stable coronary artery disease. It has been found that 
high LGI is closely associated with short and long-
term prognosis and 1-year mortality in patients with 
acute myocardial infarction [13, 14]. CTO is a com-
plex CAD, and the presence of CTO is associated with 
poor cardiovascular events. The relationship between 
CTO and inflammation parameters has been the sub-
ject of research before. In a study, it was found that a 

high leukocyte count at admission was associated with 
high cardiovascular risk in CTO patients [11]. Demir 
et al. found that the systemic immune-inflammatory 
index, which consists of many blood parameters, is 
closely associated with an increased risk of all-cause 
death in CTO patients [25]. In our study, similar to 
these studies, we found higher leukocyte count, CRP, 
and all-cause mortality in the high LGI group, and we 

1102               The European Research Journal   Volume 9   Issue 5   September 2023

!

! !

"#$%&!9(!:,+;#1+#$%&!#,-!.8%5+;#1+#$%&!1&01&**+/,!#,#%6*+*!7/1!-&5&1.+,&!53&!21&-+45/1!/7!#%%<4#8*&!

./15#%+56'

! ]*%34#%4$"'4*4&89%9' :5&$%34#%4$"'4*4&89%9'

! ^Z')_`<'EK/' "'34&5"' ^Z')_`<'EK/' "'34&5"'
67"' '$("!,'$(/0'$().! =>==(' '$(+!,'$(/0'$''.! =>==('

Y"*I"#' ($-+!,($"-0'$%/.! ($*%! ! !

?!' ($*-!,($%/0($++.! =>==(' ($"-!,($%"0'$%(.! ($#*!

@:' ($""!,($/%0'$(%.! ($(*-! ! !

?U' ($)#!,($#)0#$)'.! ($-)! ! !

EF@' ($#+!,($'#0($*".! =>==(' ($+#!,($#0#$#-.! ($"'!

ABCD%*7' ($))!,($"/0'$**.! ($)*! ! !

EZX' '$''!,'$(#0'$##.! =>==a' '$(*!,($)"0'$'/.! ($#)!

UYK' '$(/,'$(0'$'.! =>=(' '$(*!,'$(0'$#.! =>=,'

A[2!6\'9HC#"' ($)-!,($)*0'$#.! ($/(! ! !

89$:$(;4&%#&+'0)+<$!=$:$.0"2&#&'$,&>>0#1'<$AB!$:$5(%)+05$C0.+&;$.0'&"'&<$AJM$:$AN%&"5#0/&$4%)#&0+<$LI?$:$>&1C)NK>;5&,05$

0+.&O<$PQ9RST$:$P;+&%K;$2&#*&&+$M&%51#"+&)1'$A)%)+"%;$?+#&%/&+#0)+$*0#($9"O1'$"+.$A"%.0"5$P1%K&%;$

!

!

%&'#()*+#,-".""!#

Fig. 1. Kaplan-Meier analysis of groups according to the survival.



Eur Res J 2023;9(5):1099-1104 Peker et al

also determined that LGI is an independent predictor 
of mortality.  
      Studies have shown that hyperglycemia is associ-
ated with poor cardiovascular events and a poor prog-
nosis in CTO patients [26, 27]. Song et al. found that 
triglyceride-glucose index and stress hyperglycemia 
were associated with a poor prognosis in CTO patients 
[27]. In our study, triglyceride and glucose levels were 
found to be higher in the high LGI group compared to 
the other groups. In addition, mortality was higher in 
the high LGI group compared to the other groups.  
 
Limitations  
      First of all, its retrospective nature and relatively 
small number of patients are important limitations. For 
the blood parameters used for LGI, values were taken 
at the time of admission to the hospital, and averaging 
the values during hospitalization or follow-up may af-
fect the results. Evaluation of previously known in-
flammation parameters and comparison with LGI 
would have reinforced the effectiveness of our study. 
Multicenter studies with a higher proportion of pa-
tients are needed for risk assessment in CTO patients. 
 
 
CONCLUSION 
 
In this study, we determined for the first time that high 
LGI is associated with mortality in CTO patients. We 
also found that LGI was an independent predictor of 
all-cause death. This simple, noninvasive parameter 
can help identify high-risk CTO patients and help 
them be treated more effectively and followed up more 
closely.  
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