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A B S T R A C T
Background Diabetes Mellitus (DM) is an important cardiovascular risk factor and 50% of  newly 
diagnosed diabetic patients have coronary artery disease. HbA1c levels in these patients have an effect 
on prognosis. Development of  contrast agent-induced nephropathy (CIN) is common in patients who 
have undergone percutaneous coronary intervention (PCI) without ST elevation myocardial infarction 
(NSTEMI) and is associated with increased mortality and morbidity. In this study, the relationship 
between HbA1c and the development of  CIN was investigated in NSTEMI patients who did not have 
a previous diagnosis of  DM and receive treatment.
Material and Methods In this study, 359 (189, 52.6% male) patients who were not diagnosed with DM and 
did not receive treatment were retrospectively analyzed for NSTEMI diagnosis. HbA1c and creatinine 
values before and after the procedure were evaluated. CIN was defined as an increase of  25% or 0.5 mg/
dL compared to the basal value in serum creatinine measured 48-72 hours after the procedure.
Results CIN was detected in 56 (15.6%) of  all patients. Among the group with and without CIN; There was 
no difference between gender, amount of  contrast material, pre-procedure eGFR, troponin and ejection 
fraction values. Only in the group with CIN, the patients were older and the number of  hypertensive 
patients was significantly higher. As a result of  coronary angiography, medical follow-up was made 
for 46 (12.7%) patients, coronary stent in 271 (74.7%) and coronary bypass in 40 (11%) patients. In 
addition, in-hospital mortality was detected in 17 (4.7%) patients. HbA1c and fasting glucose levels 
were found significantly higher in the group developing CIN (6.1±1.0 vs. 5.5±0.6 mg/dL, p<0.001, 
133.8±65.9 vs.  110.9±48.7 mg/dL, p=0.002, respectively). But only  the HbA1c value was determined 
to be an independent predictor in the logistic regression analysis of  CIN (OR: 2.3, p<0.001, CI: 1.6-3.2). 
Conclusions CIN was more common in NSTEMI patients with high HbA1c who were not diagnosed 
with DM and were not treated. In addition, HbA1c value was an independent predictor of  CIN 
development.
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Introduction

Percutaneous coronary intervention (PCI)  
in patients with non-ST-elevation myocardial 
infarction (NSTEMI) reduces ischemic 
complications and improves survival. Patients 
undergoing  PCI are at high risk for contrast-induced 
nephropathy (CIN) and this has been associated 
with renal dysfunction, longer hospital stay, 
increased  cardiovascular events  and mortality.1,2 
So many  factors such as hypovolemia, contrast 
volume, and  baseline glomerular filtration rate 
(GFR) may contribute to the development of  CIN.3,4 
Because of  this,  identifying patients at risk of  CIN 
is important in patients undergoing PCI. Diabetes 
Mellitus (DM) is an important cardiovascular risk 
factor and 50% of  newly diagnosed diabetic patients 
have coronary artery disease. HbA1c levels in these 
patients have an effect on prognosis. A recent study 
indicated that elevated HbA1c is an independent 
factor associated with CIN among patients without 
diabetes undergoing elective coronary angiography 
or PCI.5 But there was not enough information in 
patients with NSTEMI. Therefore, in this  study 
aimed to examine  the effects of  elevated HbA1c 
on CIN after coronary angiography in NSTEMI 
patients who did not have a previous diagnosis of  
DM and did not receive treatment. 

Material and Methods

The study prospectively observed 359 
consecutive patients with NSTEMI undergoing 
coronary angiography at the Avicenna Hospital 
Cardiology Depratment  between  January 
2015 and January  2018. NSTEMI was defined 
according to the current guidelines.6 Patients 
with severe valvular heart disease, severe or 
decompensated heart failure, need intra-aortic 
balloon pressure support, severe renal failure, and 
patients undergoing emergency cardiac surgery for 
revascularization, previously diagnosed with DM, 
and treated for DM (such as metformin, insulin 
etc.) were excluded. The study was approved 
by the Local Ethics Committee. In all patients, 
plasma glucose and Hba1c levels were assessed 
at hospital admission. Hypertension (HT) was 
defined as blood pressure >140/90 mmHg or being 
on treatment with antihypertensive medications. 
Also, diabetes mellitus (DM) was defined as 
fasting glucose levels >126 mg/dL or being on 
treatment with oral antidiabetic drugs or insulin. 

Finally, hyperlipidemia (HL)  was defined by 
reference to current guidelines.7 Serum creatinine 
concentration level was observed at hospital 
admission, every day for the following  days and 
at hospital discharge. Estimated GFR (eGFR) was 
calculated  using the modified formula of Levey et 
al.8 CIN was defined as an increase in creatinine 
25% or 0.5 mg/dL from the baseline value within the  
48- 72-hour period following PCI.9

Statistical Analysis
All analyses were performed using SPSS 

version 22 for Windows (SPSS Inc, Chicago, 
Illinois). Numerical variables are presented as 
mean (standard deviation) (SD) and nominals 
as percentages. All variables were subjected to 
Kolmogorov Smirnov testing to determine whether 
they were normally distributed. The independent 
samples t test was used to compare the values 
of continuous variables between the 2 groups. 
Nonparametric values were compared using the 
Mann-Whitney U test. The chi-square test was 
used to compare categorical data. To evaluate the 
effects of various factors on CIN development, we 
performed multivariate regression analyses using 
the backward logistic regression (LR) method. 
Variables for which the unadjusted P was <0.05 
was considered significant.

Results

CIN was detected in 56 (15.6%) of all patients. 
Among the group with and without CIN; There 
was no difference between gender, amount of 
contrast material, pre-procedure eGFR, troponin 
and ejection fraction values. Only in the group 
with CIN, the patients were older and the number 
of hypertensive patients was significantly higher 
(Table 1). As a result of coronary angiography, 
medical follow-up was made for 46 (12.7%) patients, 
coronary stent in 271 (74.7%) and coronary 
bypass in 40 (11%) patients. Table  2  describes the 
medications  of the cohort. In addition, in-hospital 
mortality was detected in 17 (4.7%) patients. 
HbA1c and fasting glucose levels were found 
significantly higher in the group developing CIN 
(6.1±1.0 vs. 5.5±0.6 mg/dL, p<0.001, 133.8±65.9 
vs.  110.9±48.7 mg/dL, p:0.002, respectively). But 
only  the HbA1c value was determined to be an 
independent predictor in the logistic regression 
analysis of CIN (OR: 2.3, p<0.001, CI: 1.6-3.2)
(Table 3). 



Discussion 

CIN is a frequent complication after invasive 
treatment of NSTEMI, even in patients with 
normal baseline renal function.10 It is associated 
with increased in-hospital mortality and a 
prolonged hospitalization.   Diabetic patients have 
twice the risk of cardiovascular events of that 
of healthy individuals. Cardiovascular disease 
is the leading cause of mortality in diabetic 
patients, accounting for 75% of mortalities.11-13 In 
diabetes patients with cardiovascular disease who 
required coronary angiography or percutaneous 
coronary intervention, diabetes is a risk factor for 
acute renal injury after coronary angiography.14 
HbA1c is a product of Hb and blood glucose. It 
more accurately reflects long-term glycaemic 
control with blood glucose and helps to identify 
undiagnosed diabetic patients.15 Moreover,  
chronic hyperglycemia  associated with several 

adverse effects that endothelial dysfunction, 
increased cytokine activation, increased oxidative 
stress, impaired microcirculatory function and 
prothrombotic effects.16-18  A study by Barbieri et 
al.5 indicated that among patients without diabetes 
undergoing elective coronary angiography or PCI, 
elevated HbA1c but not glucose levels is a factor 
independently associated with CIN.  Similar to 
these results,  our study suggested that HbA1c and 
fasting glucose levels were significantly higher in 
the CIN  group and only HBA1c  is an independent 
predictor of CIN in NSTEMI patients. As diabetes 
is one of the most important risk factor for the 
development of CIN, this observation reinforced 
our findings and supports the importance of a 
correct management of this high risk subgroup 
of patients. On the other side, no relationship 
was found between fasting glycaemia and the 
occurrence of CIN.

Contrast volume is an important risk factor for 
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Table 1. Main characteristics of patients.

HT: hypertension,   HL: hyperlipidemia, CABG: coronary artery bypass grefting, EF: ejection fraction, GFR: glomerular filtration rate.
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CIN and  dose minimization, on the background 
of a known baseline reduced renal function, 
may serve as an important  strategy to limit the 
incidence of CIN.16 We used  higher  contrast level 
that used during angiography  than literature in 
our patients,  we think that it is due to the high rate 
of patients undergoing PCI (74.7%).  However, we 
did not find significant difference in terms of dose 
of contrast used in patients with and without CIN. 

The present study supports the relationship 
between high HbA1c levels and the risk of acute 
renal dysfunction without established DM. This 
observation shows the importance the chronic 
elevation, as a predisposing factor for CIN.  This 
findings should be investigated  in future studies. 

Conclusions

CIN was more common in NSTEMI patients 
with high HbA1c who were not diagnosed with 
DM and were not treated.In addition, HbA1c 
value was an independent predictor of CIN 
development.
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Table 2. Medications taken before the catheterization.

Table 3. Independent risk factors of CIN in logistic regression analysis.

ACE-i: angiotensin converting enzyme inhibitors, ARB: angiotensin receptor blocker,  
CCB: calcium channel blocker. 

GFR: glomerular filtration rate.
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