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ABSTRACT

Background and Objectives: Lymphocyte-to-monocyte ratio (LMR) has emerged as a new
indirect marker of inflammation, which is associated with adverse outcomes in cardiovascular
diseases. The aim of this study was to evaluate whether admission LMR is associated with
contrast-induced nephropathy (CIN) in patients who underwent percutaneous coronary
intervention for acute coronary syndrome (ACS). Methods: A total of 873 patients were
assessed. LMR was calculated via dividing lymphocyte count by monocyte count. Results:
LMR was significantly lower in the with-CIN group. ROC analysis showed that the LMR ratios
<2.52 predicted CIN development with sensitivity of 66.3% and specificity of 55.8%. Multivariate
analysis showed that eGFR, admission glucose, and LMR were independent predictors of CIN
in patients with ACS. Conclusion: LMR is an easily accessible marker and could be used
as a predictor of CIN in patients with ACS undergoing percutaneous coronary intervention.

Key words: lymphocyte-to-monocyte ratio, acute coronary syndrome, contrast-induced nephropathy, percutaneous
coronary intervention

INTRODUCTION (CKD). Because of the increased incidence

of CIN after urgent percutaneous coronary
Contrast-induced nephropathy (CIN)  intervention (PCI), easily accessible markers
is characterized by the development of might be useful for detection of the

acute renal impairment following contrast ~ patients who might develop CIN. Early
identification of CIN affects its progression

medium exposure during cardiovascular ¢
and clinical outcomes.™

procedures such as coronary angiography,

ercutaneous coronary intervention (PCI . . .
P y ® i )2] Various studies have showed that systemic

inflammatory response severity associated
with poor prognosis in cardiovascular
diseases could be measured from peripheral
blood-based parameters.” ¥ Lymphocytes
and monocytes are the two important
cells included in inflammatory response
The patients with acute coronary syndrome  ;nd immune reaction. The lymphocyte-to-
(ACS) tend to develop higher rates of  monocyte ratio (LMR) is recently developed
CIN than elective patients.> 1 CIN can be  inflammatory marker and was associated
observed neatly in half of patients with  with various cardiovascular diseases."'%
diabetes mellitus or chronic kidney disease ~ Although underlying pathophysiology of

or transcatheter valve interventions.
The incidence changes between 5% and
25% after cardiovascular interventions in
several studies.”* It has been demonstrated
that CIN is associated with worse clinical

outcomes and prognosis in these patients.™°!
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CIN has not been fully understood, it has been found that
inflammation plays a central role in acute renal injury and
CIN.I" " In this study, we aim to investigate the role of
admission LMR to predict CIN development in patients

with acute coronary syndrome who underwent primary
PCIL

PATIENTS AND METHODS

Study population

We studied consecutive patients with acute coronary
syndrome who underwent coronary angiography at our
institution between March 2013 and December 2018. Our
hospital database was retrospectively analyzed, and the
data of 1009 patients were recorded consecutively. For this
analysis, patients with emergency surgery, with multivessel
PCl in first attempt, and in medical therapy due to diffuse
disease after coronary angiography were excluded in an
attempt to make the study group more homogeneous.
Patients with acute renal failure or end-stage renal failure
requiring dialysis on admission, active infection, primary
chronic liver disease, known malignant diseases or end-
stage other diseases, chronic inflammatory or autoimmune
disease history, chronic medical therapy with steroid or
nonsteroidal anti-inflammatory drugs, history of recipient
of transplanted organs, and contrast medium exposure
within the last 2 weeks were also excluded from the
study. According to the inclusion and exclusion criteria,
136 patients were excluded, and we conducted our study
with the remaining 873 patients. The study protocol was
approved by Ethics Committee of the Kocaeli University.

Study protocol and definitions

STEMI was defined as the (1) prolonged typical chest pain
(>20 minutes) and (2) the presence of ST elevation at
least 1 mm in 2 or more continuous leads with reciprocal
ST depression and new-onset left bundle branch block.!"!
Unstable angina pectoris (UA) and non-ST elevation
myocardial infarction (NSTEMI) were described as NSTE-
ACS according to the presence of ST-segment depression,
T-wave inversion, or no electrocardiographic changes
in appropriate clinical manifestations including chest
pain or angina-equivalent symptoms.!"” Thrombolysis in
Myocardial Infarction grade 3 coronary flow in the treated
culprit vessel with a residual stenosis <20% was considered
successful PCI without any major complication. Multivessel
disease is defined by the presence of =50% diameter
stenosis of two or more epicardial coronary arteries.

Coronary angiography and medical therapy

All patients underwent coronary angiography 1-72
hours after admission and PCI with stent implantation
was performed to culprit lesion. First medical contact
(FMC) was defined as first direct contact by a health

practitioner with the patient. “FMC to wire time” was
the time from FMC to the wire crossing of culprit lesion.
Coronary angiography was performed using the femoral
and radial approach according to operator’s choice. PCI
was performed immediately after diagnostic coronary
angiography when appropriate in all patients. Intravenous
unfractionated heparin was administered 70-100 units/kg
to maintain an activated clotting time of 200-250 seconds
(>300 seconds when tirofiban was not used) during PCI.

Nonionic, low-osmolar contrast medium (iohexol;
Omnipaque 350 mg/mlL; GE Healthcare) was used to
visualize the coronary arteries. Coronary stenting was
performed using standard techniques. The use of tirofiban
was left to the discretion of the interventional cardiologist
during PCI. CIN was defined as an increase in serum
creatinine level of 20.5 mg/dL or 225% above baseline
within 48—72 hours after contrast medium administration.!'”]

On admission, all patients received aspitin and available
ADP receptor blocker. In addition, the decision to use
beta-blockers, angiotensin-converting enzyme inhibitor
(ACEJ) or angiotensin receptor blocker (ARB), statins,
diuretics, and nitrates was also left to the discretion of
the interventional and clinical cardiologists as directed by
international guidelines. About the patients with STEMI,
if the patient had been diagnosed for CKD previously,
the hydration protocol was started immediately before
the procedure. For the other patients with STEMI, the
hydration protocol was started just after the procedure
if de novo CKD was detected on admission or total
contrast volume used for intervention was above 4 mL/
kg, The hydration protocol was intravenous isotonic saline
(1 mL/kg/h, 0.9% sodium chloride) for 24 hours after
intervention. Also, hydration rate was reduced to 0.5 mL./
kg/h in cases with LVEF <40% or overt heart failure.
Patients with NSTE-ACS and CKD were started hydration
atleast 12 hours before the procedure and continued after
intervention for 24 hours. The hydration protocol was same
to patients with STEMI.

Data collection

The collected data included demographic information
and medical history, such as age, gender, smoking
status, body mass index (BMI), prior MI, prior PCI,
hypertension, using of statin and ACE or ARB before
admission, hyperlipidemia, and diabetes mellitus. Vital
signs on admission including systolic blood pressure,
diastolic blood pressure, and heart rate were evaluated
for the study. Patients’ rhythm was obtained from 12-lead
electrocardiography (ECG).

Venous blood samples were drawn immediately after
hospital admission before coronary angiography. The
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monocyte, lymphocyte, neutrophil, hemoglobin, and
other hematological parameters were counted using the
automated blood cell counter within 30 minutes after
blood sampling. Admission biochemical analyses including
creatinine, triglyceride, cholesterols, and glucose levels
were also measured via the standard laboratory techniques.
These laboratory results were recorded in all patients. The
estimated glomerular filtration rate (¢GFR) was calculated
using the Modification of Diet in Renal Disease (MDRD)
formula. The LMR was calculated as the ratio of the
lymphocyte count to the monocyte count. The NL ratio
was calculated as the ratio of the neutrophil count to the
lymphocyte count. The PL ratio was calculated as the ratio
of the platelet count to the lymphocyte count. Serum
creatinine level measurement was repeated at 48 and 72
hours after contrast medium exposure in all patients. Left
ventricular ejection fraction (LVEF) was calculated with
modified Simpson method by echocardiography within
24 hours after admission.

Statistical analysis

The statistical analysis of the study was performed
using SPSS 21.0 software (SPSS, Chicago, Illinois,
USA). Continuous variables are presented as mean
+ standard deviation and categorical variables as
numbers, percentages, or proportions. The normality
of continuous variables’ distribution was determined
using the Kolmogorov-Smirnov test. Between-group
comparisons were performed using the chi-square test
for categorical variables, independent-samples 7 test for
continuous variables with normal distributions, and the
Mann-Whitney U test for continuous variables with
abnormal distributions. Univariate and multivariate
logistic regression analyses were used to determine the
independently associated predictors of CIN. The potential
candidate predictors were assessed by univariate analysis.
Variables that were associated with CIN on univariate
analysis were included as covariates in a multivariate logistic
regression model. The receiver-operating characteristics
(ROC) curve analysis was performed to identify optimal
cutoff point of LMR in the predicting of CIN, and the
sensitivity and specificity at that point were obtained. All
analyses were two-sided and considered significant at a P
value < 0.05.

RESULTS

A total of 873 patients were enrolled after applying
inclusion-exclusion criteria in this study, and there were 95
(10.9%) patients in the with-CIN group, and 778 (89.1%)
patients in the without-CIN group. Baseline clinical
characteristics of study patients with and without CIN
are summarized in Table 1. The mean age of with-CIN
group (66.2 £ 9.3; 66.3% male) was higher than that of

the without-CIN group (58.7 £ 11.6; 72.8% male), and the
difference was statistically significant (p < 0.001). There
was no statistical difference between with-CIN group and
without-CIN group in terms of gender, blood pressure,
BMI, and heart rate on admission. The patients in the
with-CIN group had significantly a higher prevalence of
diabetes mellitus, hypertension, previous MI, previous
CABG, and lower LVEF than those in the without-CIN
group. No significant differences in the frequency of
smoking, hyperlipidemia, previous PCI, and type of
rhythm on admission were observed between the groups.
Additionally, there was no difference in terms of use of
statin and ACEi or ARB therapy on hospital admission
between the groups.

Laboratory findings on admission of study patients in
with- and without-CIN group are shown in Table 2. In the
with-CIN group, basal creatinine (1.47 * 0.94 »s. 1.06 *
0.71, P < 0.001) and serum glucose level (162.9 £ 98.3 vs.
127.3 + 66.3, P = 0.004) were higher, whereas eGFR (56.1
+27.6 5. 81.7 £ 27.4, P < 0.001), hemoglobin (12.48 + 2.12
5. 13.58 £ 1.88, P < 0.001), total cholesterol (170.9 + 44.5
vs. 184.4 £ 41.2, P < 0.001), and HDL cholesterol (36.4
10.1 »s. 38.2 £ 8.9, p = 0.012) were lower. Postprocedural
creatinine level at 48—72 hours was significantly higher in
the patients with CIN than those without CIN (2.64 £
1.23 »5. 1.08 £ 0.73, P < 0.001). No significant differences
in the monocyte, lymphocyte, and platelet count were
observed between the groups. The neutrophil count [0.64
(0.44-0.95) »s. 0.61 (0.44-0.80), P = 0.030] and mean
platelet volume [9.4 (8.4-10.5) »s. 8.7 (7.7-9.9), P < 0.001)]
were significantly higher in the with-CIN group than in the
without-CIN group. NLR was nearly significantly higher in
the with-CIN group than in the without-CIN group [3.99
(2.88-7.52) vs. 3.79 (2.24-6.06), P = 0.055]. However, LMR
was significantly lower in the with-CIN group than in the
without-CIN group [2.42 (1.67-3.49) vs. 3.25 (2.40-4.99),
P < 0.001, respectively].

The angiographic and interventional characteristics of the
study patients with and without CIN are presented in Table
3. There was no difference in term of type of ACS between
the with-CIN group and without-CIN group. There was
no difference in terms of FMC to wire time (minutes) in
STEMI patients with CIN and without CIN (60.8 * 29.5
v5. 55.9 = 24.6, P = 0.4306). FMC to wire time (hours) was
higher in NSTE-ACS patients with CIN than those without
CIN, and it was statistically neatly significant (12.9 + 5.9
vs. 14.6 + 4.4, P = 0.056). Total amount of contrast media
(171.6 £36.7 v5. 161.4 £ 31.9, P = 0.118), the frequency of
multivessel disease [48 (50.5%) #s. 318 (40.9%), P = 0.072],
and the use of tirofiban during PCI [20 (21.1%) »s. 149
(19.2%), P = 0.658] were higher in the with-CIN group,
but these differences were not statistically significant. The
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Table 1: Baseline clinical characteristics of the study patients with and without contrast-induced nephropathy

Variables CIN (+) CIN (-)
(n = 95) (n = 778) pvalue

Age (years) 66.2 + 9.3 58.7 = 11.6 <0.001
Male, n (%) 63 (66.3%) 566 (72.8%) 0.187
Body mass index (kg/m?) 27.5 + 4.9 27.9 + 8.4 0.455
Systolic blood pressure, mmHg 125 + 32 128 + 24 0.499
Diastolic blood pressure, mmHg 73 + 18 77 + 13 0.206
Heart rate on admission, bpm 80 + 18 78 + 17 0.101
Comorbidities, n (%)

Hypertension 43 (45.3%) 274 (35.2%) 0.055

Diabetes mellitus 41 (43.2%) 233 (29.9%) 0.009

Hyperlipidemia 28 (29.5%) 262 (33.7%) 0.412

Smoking 44 (46.3%) 315 (40.5%) 0.276

Previous Ml 23 (24.2%) 116 (14.9%) 0.019

Previous PCI 8 (8.4%) 72 (9.3%) 0.790

Previous CABG 12 (12.6%) 50 (6.4%) 0.026
LVEF, % 38.5 + 16.3 42.9 + 16.3 0.011
Rhythm, n (%) 0.134

Sinus rhythm 82 (86.3%) 712 (91.5%)

Atrial fibrillation 8 (6.3%) 49 (8.4%)

Pacemaker rhythm 5 (56.3%) 17 (2.2%)
Medical therapy on admission, n (%)

Statin 17 (17.9%) 149 (19.2%) 0.768

ACEi or ARB 32 (33.7%) 227 (29.2%) 0.364

ACEi: angiotensin-converting enzyme inhibitor; ARB: angiotensin receptor blocker; CABG: coronary artery bypass graft; CIN: contrast-induced nephropathy;

LVEF: left ventricular ejection fraction; MI: myocardial infarction; PCI: percutaneous coronary intervention.

Table 2: Admission laboratory findings of the study patients with and without contrast-induced nephropathy

Variables CIN (+) CIN (-)

(n = 95) (n = 778) pvalue
Basal creatinine, mg/dL 1.47 + 0.94 1.06 = 0.71 <0.001
Postprocedural creatinine, mg/dL 2.64 = 1.23 1.08 = 0.73 <0.001
eGFR, mL/min/1.73 m? 56.1 =+ 27.6 81.7 = 27.4 <0.001
Glucose on admission, mg/dL 162.9 + 98.3 127.3 £ 66.3 0.004
Hemoglobin, g/dL 12.48 = 2.12 13.58 + 1.88 <0.001
Total cholesterol, mg/dL 170.9 + 44.5 184.4 + 41.2 <0.001
Triglyceride, mg/dL 163.3 = 106.1 158.9 + 86.4 0.983
HDL cholesterol, mg/dL 36.4 + 10.1 38.2 + 8.9 0.012
LDL cholesterol, mg/dL 130.9 + 28.1 132.5 + 29.6 0.708
Monocyte count (/mm?), median (IQR) 0.64 (0.44-0.95) 0.61 (0.44-0.80) 0.161
Lymphocyte count (/mm?), median(IQR) 1.66 (1.21-2.33) 1.86 (1.34-2.43) 0.302
Neutrophil count (/mm?®), median (IQR) 7.67 (5.45-11.1) 6.99 (4.92-9.66) 0.030
Platelet count ( x 10°/L), median (IQR) 231 (188-281) 237.5 (204-290) 0.211
Mean platelet volume, fL, median (IQR) 9.4 (8.4-10.5) 8.7 (7.7-9.9) <0.001
Lymphocyte-to-monocyte ratio 2.42 (1.67-3.49) 3.25 (2.40-4.99) <0.001
Neutrophil-to-lymphocyte ratio 3.99 (2.88-7.52) 3.79 (2.24-6.06) 0.055
Platelet-to-lymphocyte ratio 135.3 (92.1-216.7) 130.1 (96.1-192.7) 0.897

CIN: contrast-induced nephropathy; eGFR: estimated glomerular filtration rate; HDL: high-density lipoprotein; IQR: interquartile range; LDL: low-density

lipoprotein.
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Figure 1: The receiver-operating characteristic (ROC) analysis for the
lymphocyte-to-monocyte ratio in predicting contrast-induced nephropathy in
patients with acute coronary syndrome.

ratio of culprit vessel of ACS was similar between the two
groups. In the with-CIN group, the use of ACEi or ARB
therapy during hospitalization [66 (69.5%) »s. 662 (85.1%),
P < 0.001] was lower, whereas the use of diuretic therapy
[17 (17.9%) vs. 61 (7.8%), P = 0.001] was higher compared
with the without-CIN group.

Univariate and multivariate logistic regression analysis
model of predictors for the postprocedural CIN in study
population is presented in Table 4. In univariate analysis,
age, previous MI, hypertension, diabetes mellitus, LVEF,
admission serum glucose, hemoglobin, eGFR, and LMR
were found to be associated with CIN. In the multivariate
analysis, eGFR (P < 0.001, odds ratio [OR] 0.978, 95% CI
0.968-0.988), serum glucose on admission (P = 0.030, [OR]
1.004, 95% CI 1.000-1.007), and LMR (P = 0.012, [OR]
0.850, 95% CI 0.749-0.965) were found to be independent
predictors of CIN in the study patients (Table 4).
The optimal cutoff point of LMR for CIN prediction
was found to be 2.52 in the ROC curve analysis (AUC =
0.638, 95% CI 0.605-0.670, P < 0.001). The LMR <2.52
predicted CIN development with sensitivity of 66.3% and
specificity of 55.8% (Figure 1).

DISCUSSION

This study showed that a lower LMR was an independent
predictor of CIN in patients with ACS who underwent PCI.
In addition, eGFR and admission glucose level were also
related with the development of CIN. To the best of our
knowledge, this study is the first to show the relationship
between LMR and development of CIN in patients with
ACS. The present study showed that preprocedural LMR

<2.52 predicted CIN, although its sensitivity and specificity
are relatively low (66.3% and 55.8%, respectively).

CIN is an important issue, despite a successful coronary
intervention it might be the cause of morbidity and
mortality. It affects short- and long-term prognosis of the
patients with ACS regardless of whether revascularization
was successful.'® Its incidence ranges from 2% to 50%
according to the tisk level of investigated population.!'”*!
The uses of high contrast medium volume, heart failure,
age, diabetes, previous renal disease, and hypovolemia are
the established risk factors for the development of CIN.?-*
The underlying mechanism of CIN was not fully
understood, but decreased renal blood flow, medullary
hypoxia, inflammation, endothelial dysfunction, and
direct tubular injury by contrast media might be included
in pathogenesis.” * Many factors are involved in
pathogenesis of CIN, and the contrast media is found to be
in the center of the process.” Inflammatory reaction and
aggravated prothrombotic status occur in the development
of CIN, and mediators reflecting these reactions could be
a marker of CIN.P! Significant relationship has been found
between inflammation and acute renal injury.** >

White blood cell count and subtypes are known as
inflammatory markers in cardiovascular diseases, and
they are easily obtained with complete blood count.”
Neutrophils, monocytes, and lymphocytes are the main cells
of systemic inflammatory reactions in the body. Decreased
lymphocyte count and increased monocyte count are
associated with cardiovascular prognosis."”**"l The PLR
and NLR were extensively studied in vatious studies.P!*
The NLR has been described widely as a predictor of long-
term prognosis, mortality, and infarct size in acute coronary
syndrome.’ It was also introduced as a potential predictor
of CIN development in ACS patients who underwent
primary PCLPY Recently, the LMR has been investigated as
a new hematological marker which binds two independent
cells of inflammation. Firstly, it has been showed that LMR
is associated with prognosis in vatious cancers.” * LMR
is an emerging inflammatory marker, and high monocyte
levels and low lymphocyte levels were related with coronary
atherosclerosis.”? Murat et al. also reported that the low level
of LMR is associated with bare metal stenosis in patients
with stable coronary artery disease.””

Lymphocytes are important mediators of immune system,
and lymphopenia is considered a surrogate marker of the
immune dysregulation.” Blood monocytes are penetrated
into the vascular intima and subintima, differentiate into
macrophages in response to several locally produced
cytokines, and initiate the inflammatory process. In this
context, LMR is considered an indicator of systemic
inflammation. The decreased LMR is not directly a
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Table 3: Angiographic and interventional characteristics of the study patients with and without contrast-induced nephropathy

Variables CIN (+) CIN (-)
(n = 95) (n = 778) pvalue
Type of ACS, n (%) 0.181
STEMI 46 (48.4%) 433 (55.7%)
NSTE-ACS 49 (51.6%) 345 (44.3%)
FMC to wire time
STEMI (minutes) 60.8 + 29.5 55.9 + 24.6 0.436
NSTE-ACS (hours) 14.6 + 4.4 129 + 5.9 0.056
Total amount of contrast volume, mL 171.6 £ 36.7 161.4 £ 31.9 0.118
Multivessel disease, n (%) 48 (50.5%) 318 (40.9%) 0.072
Use of tirofiban during PCI, n (%) 20 (21.1%) 149 (19.2%) 0.658
Culprit vessel, n (%) 0.708
Left main coronary artery 1(1.1%) 7 (0.9%)
Left anterior descending artery 34 (35.8%) 338 (43.4)
Right coronary artery 33 (34.7%) 240 (30.8%)
Left circumflex artery 25 (26.3%) 175 (22.5%)
Bypass graft 2 (2.1%) 18 (2.3)
Medical therapy during hospitalization, n (%)
Statin 86 (90.5%) 696 (89.5%) 0.748
ACEi or ARB 66 (69.5%) 662 (85.1%) <0.001
Beta-blocker 85 (89.5%) 710 (91.3%) 0.565
Diuretic 17 (17.9%) 61 (7.8%) 0.001
ADP receptor antagonists 94 (98.9%) 773 (99.4%) 0.648
Aspirin 91 (95.8) 752 (96.7 %) 0.661
Nitrates 25 (26.3%) 202 (25.9%) 0.941

ACEi: angiotensin-converting enzyme inhibitor; ACS: acute coronary syndrome; ADP: adenosine-diphosphate; ARB: angiotensin receptor blocker; CIN:
contrast-induced nephropathy; FMC: first medical contact; LVEF: left ventricular ejection fraction; NSTE-ACS: non-ST-segment elevation acute coronary
syndrome; PCIl: percutaneous coronary intervention; STEMI: ST-segment elevation myocardial infarction.

Table 4: Univariate and multivariate logistic regression analysis model of potential predictors for the postprocedural
CIN in patients with acute coronary syndrome

Variable Univariate analysis odds pvalue Multivariate analysis odds ratio pvalue
ratio (95% CI) (95% CI)

Age, years 1.060 (1.039-1.082) <0.001 1.026 (0.999-1.053) 0.055
Previous Ml 0.549 (0.330-0.913) 0.021 0.687 (0.370-1.277) 0.235
Hypertension 0.657 (0.428-1.011) 0.056

Diabetes mellitus 0.529 (0.343-0.817) 0.004 0.888 (0.491-1.605) 0.693
LVEF 0.982 (0.966-0.998) 0.025 0.993 (0.976-1.010) 0.388
eGFR 0.968 (0.960-0.976) <0.001 0.978 (0.968-0.988) <0.001
Admission glucose 1.005 (1.003-1.008) <0.001 1.004 (1.000-1.007) 0.030
Hemoglobin 0.757 (0.679-0.843) <0.001 0.919 (0.802-1.054) 0.228
LM ratio 0.813 (0.721-0.916) 0.001 0.850 (0.749-0.965) 0.012
NL ratio 1.006 (0.981-1.032) 0.651

CIN: contrast-induced nephropathy; eGFR: estimated glomerular filtration rate; LM: lymphocyte-to-monocyte; LVEF: left ventricular ejection fraction;

MI: myocardial infarction; NL: neutrophil-to-lymphocyte.

component of CIN and reflects an increased inflammatory
status, which leads to the development of CIN.P' LMR
could be easily obtained from peripheral blood and may
be used to predict CIN in patients who underwent urgent
coronary angiography. Usage of this marker allows
monitoring patients more closely and paying more attention
to give more effort for CIN prevention. On the other hand,
NLR was not found to be an independent predictor of
CIN in the present study. But, it should be remembered
that the NLR was nearly significantly higher in the with-

CIN group than in the without-CIN group. In fact, if the
number of study patients was slightly higher, NLR could
be a predictor of CIN.

In addition to LMR, we found that admission glucose
levels and eGFR were also independent predictors of
CIN. As expected, chronic kidney disease is the most
important intrinsic predisposing factor for CIN. The risk is
proportionally increasing every impairment of GFR, and in
patients with GFR of 10—~15mL/min, possibility to develop
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CIN may exceed 50%.°" Diabetes is also a well-known
important risk factor to develop CIN.! In this study,
diabetes mellitus was not an independent factor; however,
admission glucose level was an independent predictor of
CIN. Parallel to our study, Baydar et al. reported that the
presence of acute hyperglycemia in NSTE-ACS patients
undergoing primary PCI was associated with a significant
increase in the incidence of CIN.M! They also showed
that hyperglycemia was associated with increased CIN risk
and associated with in-hospital mortality and morbidity.!*"
Higher admission glucose level may indicate both worse
regulated diabetes and a higher inflammatory stress
response via noninsulin mechanisms. These may make
admission glucose level more valuable instead of diabetes
in the context of CIN in patients with ACS.

In conclusion, we found that LMR is an independent
predictor of CIN in patients with ACS who underwent
PCI. Our results suggest that LMR may be used as a simple
biomarker in the identification of patients with increased
risk of CIN.

LIMITATIONS

This study is an observational, retrospective, and single-
center study. We did not measure LMR variation during
the clinical follow-up, and other inflammatory markers
like C-reactive protein were not measured in the present
study. Repeated measurement of serum creatinine levels
was not made after 72 hours; hence, we may have missed
some patients with CIN. Also, the sensitivity and the
specificity of predicted LMR value (<2.52) were relatively
low. Therefore, our results should be confirmed with large
prospective randomized studies.

CONCLUSION

Inflammation is an important factor in the development of
CIN. Decreased LMR values may represent a pro-oxidant
and pro-inflammatory effect on CIN in patients with ACS
undergoing PCI. Thus, the LMR value <2.52 predicted
the development of CIN in our study with a relatively low
sensitivity and specificity. In this context, LMR may be used
as a simple biomarker for predicting the CIN in patients
with ACS who underwent PCIL.
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