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ABSTRACT
Objectives: This study aims to investigate the risk factors in patients presenting to the emergency department,
undergoing contrast-enhanced computed tomography (CT), and developing contrast-induced nephropathy
(CIN) and whether there is a relationship between CIN and body mass index (BMI).
Methods: A total of 336 patients presenting to the emergency department between 15.3.2019 -31.12.2019 and
underwent CT by administering intravenous (IV) contrast agent (CA) were prospectively analyzed. Patients'
age, gender, chronic diseases, height, weight, BMI, and hospitalization or discharge information were recorded.
Control creatinine was measured at 72nd and 120th hours. Patients who developed CIN were recorded. 
Results: The mean age of the patients was 57 years (min: 18-max: 96) and 56.5% were male. CIN developed
in 6.5% of the patients. Congestive heart failure (CHF) was associated with the increased risk of CIN (p =
0.045). There was a significant increase in CIN risk in patients aged 40-70 years (p = 0.008). The risk of CIN
development was increased with advanced age (p = 0.002). Dialysis was required in 13% of patients who
developed CIN. There was no significant relationship between BMI and CIN development (p = 0.740).
Conclusions: We did not find a significant relationship between BMI and CIN. However, the risk of CIN
development was higher in patients over 40 and especially in patients with CHF.
Keywords: Contrast-induced nephropathy, body mass index, emergency medicine, contrast-enhanced
computed tomography.

e-ISSN: 2149-3189

The European Research Journal 2022;8(5):612-618

DOI: 10.18621/eurj.982063

Original Article

Emergency Medicine

Address for correspondence: Yeşim İşler, MD., University of Health Sciences, Bursa Faculty of Medicine, Bursa Yüksek İhtisas Training and Research
Hospital, Department of Emergency Medicine, Bursa, Turkey. E-mail: yesimisler@gmail.com, Tel: +90 224 295 50 00 ext. 5474, Fax: +90 224 295 54
97.

©Copyright © 2022 by Prusa Medical Publishing
Available at http://dergipark.org.tr/eurj

Received: August 13, 2021; Accepted: November 11, 2021; Published Online: June 6, 2022

How to cite this article: Dilek MSŞ, İşler Y, Kaya H, Yüksel M. Investigation of the relationship between contrast nephropathy development and body
mass index in patients receiving contrast media in the emergency department. Eur Res J 2022;8(5):612-612. DOI: 10.18621/eurj.982063

Globally, contrast agent (CA) is used to monitor
approximately 60 million patients per year [1].

All water-soluble, nephrotropic iodinated CAs have a
direct toxic effect on renal epithelial cells and may
cause contrast-induced renal medullary ischemia [2].
With the spread of diagnostic and therapeutic imaging
methods and the effectiveness of contrast agents, the
use of imaging methods is increasing, which causes

an increase in side effects related to CA. Early and late
side effects or even death can be seen due to CA use.
The most important side effect is contrast-induced
nephropathy (CIN) [3]. CIN is a 25% increase in basal
serum creatinine value or at least 0.5 mg/dl increase
in absolute serum creatinine value within the first 48
hours after radiographic contrast agent use [4]. The in-
cidence of CIN has been calculated as 2% in the gen-
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eral population, but its incidence reaches 20-30% in
high-risk groups such as elderly patients and patients
with diabetes, congestive heart failure, and chronic
kidney disease [5]. 
      The use of contrast media for diagnostic purposes
is increasing day by day in emergency departments.
However, the number of studies on the frequency of
CIN in the emergency department is very limited in
the current literature. CIN is a potentially preventable
clinical condition. The first step to prevent CIN is to
identify risk factors. Mortality and morbidity associ-
ated with CIN will be reduced by identifying high-risk
patients, taking necessary precautions, and applying
appropriate treatments. Therefore, we aimed to eval-
uate the frequency of CIN occurring after contrast-en-
hanced tomography, to contribute to predict CIN risk,
and to investigate whether there is a relationship be-
tween body mass index (BMI) and CIN. Our study is
the first study conducted in an emergency service in
terms of determining whether there is a relationship
between CIN and BMI.

METHODS

Six thousand two hundred patients patients who pre-
sented to the Emergency Service of the University of
Health Sciences, Bursa Yüksek İhtisas Training and
Research Hospital between 15.03.2019-31.12.2019
and underwent contrast-enhanced computed tomogra-
phy were prospectively included in the study. Five
thousand eight hundred and sixty-four patients were
excluded because they did not meet the criteria. A total
of 336 patients were included in the study. Ethics com-
mittee approval was obtained with the date and num-
ber of 2011-KAEK-25 2019/03-16 prior to the study. 
      Patients with a history of chronic renal failure
(CRF), who were pregnant, who were under the age
of 18, who refused to give consent, who received con-
trast media in the last two weeks, whose creatinine
value could not be measured before or after contrast
agent application at 72nd and 120th hours, who were
discharged from the emergency department and were
not followed up, who were in shock, and who had a
diagnosis of sepsis were excluded. 
      The Patient Information and Consent Forms pre-
pared according to the Declaration of Helsinki were
read to the patients and their signed consents were ob-

tained. PHILIPS 128 Multislays computed tomogra-
phy device was used in the emergency radiology unit.
Nonionic contrast agent (iopromide, Ultravist™; 370
mg I/ml -100 mL vial Bayer Schering Pharma and Io-
hexol, Omnipaque GE Healthcare 350mg I/ml-100ml)
was used as intravenous contrast agent. Saline was in-
travenously infused to the patients before and after to-
mography scanning. Age, gender, chronic disease
history, height, weight, BMI, creatinine value before
tomography, creatinine values at 72nd and 120th hours
after contrast-enhanced tomography were recorded. 

Statistical Analysis 
      Data were analyzed with SPSS (IBM Corp. Re-
leased 2015. IBM SPSS Statistics for Windows, Ver-
sion 23.0. Armonk, NY: IBM Corp.), and type I error
level was accepted as α = 0.05 in statistical analysis.
The conformity of height, weight, and body mass
index measurements to normal distribution was exam-
ined with the Shapiro Wilk test. Descriptive statistics
were expressed as median (minimum: maximum) and
mean ± standard deviation, while the Mann Whitney
U test was used for comparisons between groups with
and without contrast nephropathy. Categorical vari-
ables were expressed as n (%), and Pearson chi-square,
Fisher's exact chi-square and Fisher Freeman-Halton
tests were used for comparisons between groups. As
other causes that could cause acut renal failure (ARF)
were used as exclusion criteria, in contrast-enhanced
CT group, those with a 25% increase in serum creati-
nine values measured before the contrast agent admin-
istration (0 hour) and at 72nd and 120th hours after
administration were accepted as having contrast agent
nephropathy. In the study, the body mass index was
calculated as kg/m2 in all patients.

RESULTS

A total of 336 patients were included in the study.
56.52% (n = 190) of the patients were male while
43.5% (n = 146) were female. There was no statisti-
cally significant difference in the development of CIN
in patients in terms of gender (p = 0.255). 
      The mean age was 57 years (min: 18-max: 96).
Patients were divided into three as young (18-40
years), middle aged (41-70 years) and old (71 years
and over) and risk analyses were performed. There
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was no statistically significant difference in the devel-
opment of CIN in young patients (p = 0.255) while a
statistically significant increase in terms of the CIN
development risk was found in middle-aged patients
(p = 0.008). In addition, the risk of developing CIN in
elderly patients increased even more (p = 0.002). 110
(32.7%) of 336 patients did not have any comorbidi-
ties. The distribution of comorbidities and age groups
of the cases are shown in Table 1. 
      It was seen that 100 (30%) of 336 patients were
discharged from the emergency department, while 236
(70%) were hospitalized. 22 (6.5%) of the patients de-
veloped CIN. The mean age of the patients with CIN
was 64. 68.2% (n = 15) of the patients were males. 14

(4.1%) of the hospitalized patients developed CIN. 
      When the relationship between CIN and comor-
bidities (diabetes mellitus [DM], hypertension [HT],
congestive heart failure [CHF], cerebrovascular dis-
ease [CVD], coronary artery disease [CAD]) in 22 pa-
tients who developed CIN was examined, a significant
statistical relationship was found between CHF and
CIN development (p = 0.037). The mean height of the
group with CIN was found to be 167.09 cm. The mean
height was 161 cm for females and 172 cm for males.
No statistically significant difference was found be-
tween the CIN development and height (p = 0.991).
The mean weight in the group with CIN was 77 kg.
The mean weight was 76 kg for females and 78 kg for
males. No statistically significant relationship was
found between the development of CIN and weight (p
= 0.835). 
The mean BMI of the patients with CIN was found to
be 26.05 kg/m2. The mean BMI was found to be 29.3
kg/m2 for females and 26.4 kg/m2 for males. The re-
lationship between CIN and BMI was examined and
no statistically significant relationship was found (p =
0.740). Table 2 shows the relationship between CIN
with comorbidities in addition to the height, weight,
and BMI of patients. Using BMI, the patients were di-
vided into four as underweight, normal weight, over-
weight and obese and their CIN development risk was
evaluated. No statistically significant relationship was
found (p = 0.886). Table 3 shows the results of the sta-
tistical analysis between BMI and CIN. The basal cre-
atinine and glomerular filtration rate (GFR) values of
the patients and the control creatinine and GFR values
are shown in Table 4.
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DISCUSSION

In this study, we aimed to investigate the risk factors
and the relationship between CIN and BMI in patients
who presented to the emergency department and de-
veloped CIN after contrast-enhanced tomography. 
      CIN is defined as an increase in serum creatinine
greater than 25% or ≥ 0.5 mg/dL occurring within 3
days of intravenous contrast agent administration
without an alternative cause and is defined as the third
cause of hospital-acquired ARF [6]. It is associated
with hospitalization, increased length of hospital stay,
and high mortality rates [7]. 
      The mechanism of formation of CIN is not known
precisely and in detail. However, hemodynamic
changes in the kidney (contrast-induced biphasic re-
sponse in renal blood flow, shunt of medullary blood
flow to the cortex, tubulo-glomerular feedback), free
radicals and reperfusion damage (the formation of free
oxygen radicals as a result of hypoxia, resulting in ox-
idative stress and apoptosis), tubule direct toxicity and
immunological damage to cells, hematological factors
(increase in blood viscosity as a result of decrease in
erythrocyte flexibility and development of medullary
hypoxia as a result) are blamed in the physiopathogen-
esis of CIN [8]. 
      Although renal functions usually return to their
former state with appropriate treatment, CIN develop-
ment is clinically associated with long and short-term
survival, the need for hemodialysis, prolonged hospi-
talization, increased cost, mortality, and morbidity [9]. 

      Volume expansion and the use of low osmolar
contrast media are the most effective methods to pre-
vent CIN development [10]. However, in our study,
despite intravenous saline infusion and the use of low
osmolar contrast media before the procedure, CIN de-
veloped in some patients, which makes the data even
more valuable. Nash et al. [11] determined that the
third most common cause of ARF in hospitalized pa-
tients was CIN. The number of studies investigating
the relationship between the development of CIN and
the use of contrast media in the emergency department
is very limited. Most studies have been conducted on
patients undergoing percutaneous coronary interven-
tion. Mitchell et al. [12] reported the incidence of CIN
due to contrast-enhanced CT scan as 11% in outpa-
tients in the emergency department. In their study in
which the frequency of CIN related to the use of con-
trast agent for abdominal CT in the emergency depart-
ment was investigated, Kim et al. [13] reported the
frequency of CIN as 4.5%. In our study, we found the
frequency of CIN to be 6.5%, which is consistent with
the literature. 
      The incidence of contrast media nephropathy in-
creases with age. Although there is no certain age
limit, it has been shown in the literature that the risk
increases in patients aged 60-75 years [14]. Being 75
and over is accepted as a risk factor in many scoring
system. In our study, the incidence of CIN was seen
to increase with age (p = 0.004). Studies have reported
that the rate of CIN development is higher in women
[15]. Kiski et al. [16] found a higher rate of CIN de-
velopment in women in their study, and stated that in-
crease might be due to the fact that female patients
included in the study were older, had lower eGFR, had
a higher DM diagnosis, and most of the female pa-
tients were using loop diuretics. In the study of Isler
et al. [17], on the other hand, the risk of CIN was
found to be higher in men. In our study, no significant
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relationship was found between the development of
CIN and gender (p = 0.225). 
      In the study of Marenzi et al. [18], which included
208 patients who underwent percutaneous coronary
intervention, DM was not defined as a risk factor. In
Koruk's thesis study [19], which included 342 patients
in the emergency room, DM was not found to be a risk
factor. Similarly, in our study, when diabetic patients
were compared with non-diabetic patients, no risk was
found in terms of CIN development in patients with
diabetes (p = 0.096). 
      Rihal et al. [9] reported that HT is a risk factor for
the development of CIN [9]. Additionally, Mehran et
al. [20] expressed that HT is a risk factor for the de-
velopment of CIN. In the study of Marenzi et al. [21],
on the other hand, hypertension was not defined as a
risk factor for the development of CIN. In our study,
no CIN development risk was found in patients with
HT (p = 0.111). 
      In literature, heart failure has been reported as an
increased risk factor for the development of CIN [14].
There are some studies reporting a left ventricular
ejection fraction (LVEF) < 40% as a risk factor for
CIN [22]. Those studies were performed on patients
undergoing percutaneous coronary intervention. In our
study, an increased risk was found for the development
of CIN in patients with CHF (p = 0.037). 
      In a retrospective study on 7586 patients who un-
derwent percutaneous coronary intervention Rihal et
al. [9] reported that patients with a history of CVDs
or transient ischemic attack were at increased risk for
the development of CIN. In their study including 8357
patients who underwent percutaneous coronary inter-
vention, Mehran et al. [23] did not define previous
CVDs as a risk factor for the development of CIN. In
our study, there was no statistical significance in terms
of CIN development risk in patients with a history of
CVDs (p = 0.272). 
      We did not find any studies investigating the rela-
tionship between CIN and CAD in the literature, and
no relationship was found between CIN and CAD in
our study (p = 0.404). 
      BMI is a good indicator of intravascular volume.
Considering the data showing that the risk of devel-
oping CIN increase in patients with intravascular vol-
ume deficiency, it may be a guide in identifying risky
patients [24]. 
      When the publications comparing kidney size and

body parameters were examined, it was found that
there was a linear relationship between kidney size and
BMI [25]. Accordingly, it is reported that in the eval-
uation of kidney dimensions, the values measured by
ultrasonography should be examined by considering
BMI. In the study of Weisenbach et al. [26], in which
they evaluated 330 normal children, kidney size was
found to be associated with body weight and height.
Schmidt et al. [27], examined 717 infants aged be-
tween 0 and 18 months, and kidney sizes were found
to be associated with age, gender and BMI in this
study. In the study of Cohen et al. [25], in which kid-
ney volume was measured by magnetic resonans, a
statistically significant correlation was found between
kidney volume and height, weight and BMI. While a
strong relationship was found between kidney volume
and body weight, a moderate relationship was found
with height and a weak relationship with BMI [25]. 
In their study, Şengül et al. [28] showed a significant
relationship between BMI with serum uric acid level,
glucose, and HbA1c in patients with chronic renal fail-
ure. In another study, Güngören et al. [29], demon-
strated that BMI was an independent predictor of CIN
development in patients undergoing cardiac catheter-
ization. In our study, however, BMI was not found to
be as an independent predictor of CIN. 
      In the study of Kandemir et al. [30], on the preva-
lence of contrast nephropathy in patients who under-
went percutaneous coronary intervention in acute
coronary syndrome, a significant correlation was
found between CIN and BMI (p = 0.044). In our study,
however, no significant relationship was found be-
tween the development of CIN and BMI (p = 0.740).
We think that the application of hydration in all pa-
tients in our clinic may have played a role. 
      In the study of Nikolsky et al. [31], 3.1% of pa-
tients who developed CIN required dialysis. In the
study of Marenzi et al. [32], hemofiltration was started
four to six hours before the procedure and continued
for 18-24 hours in the patients in the intensive care
unit for angiography. Hemofiltration was stopped dur-
ing angiography. As a result, a 45% reduction in the
development of CIN, a 22% decrease in the need for
renal replacement therapy, and a 20% lower mortality
rate were reported [32]. In the study of Gruberg et al.
[33], it was reported that the need for dialysis was up
to 35%. In our study, dialysis need developed in 3 of
the patients who developed CIN. One of these patients
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died on the 45th day of intensive care follow-up, and
one required permanent dialysis (operated with aortic
dissection). 
      It has been reported that ARF developing after sur-
gical intervention is most commonly seen in patients
undergoing cardiovascular surgery. Major surgery has
been identified as a risk factor for the development of
postoperative renal failure and the most common
cause is hemodynamic instability observed during the
operation [34]. During our study, one of the patients
who underwent cardiac surgery needed permanent he-
modialysis. We think that the majority of the previous
studies were on patients who underwent percutaneous
coronary intervention and the frequent use of cardiac
surgery after the procedure in these patients may have
been the cause. 

Limitations 
      The fact that our study was single-centered and
some patients who were discharged from the emer-
gency department did not come for follow-up and thus
were excluded may have affected the results. In addi-
tion, since our hospital is a regional trauma and stroke
center, the inability to give preventive treatment to pa-
tients because of an urgent need for imaging before
CT angiography may have had an impact on the re-
sults. 

CONCLUSION

CIN is a condition that can lead to mortality and mor-
bidity. However, it is preventable on condition that
causes are known and precautions are taken. There-
fore, identifying the causes is of the utmost impor-
tance. In our study, we found that the risk starts in
patients over 40 years old and especially in those with
CHF. In addition, patients over 70 have more risks
compared to the other age groups. However, we did
not find a significant relationship between BMI and
CIN. Considering the results, mortality and morbidity
associated with CIN can be reduced by measures to be
taken before and after contrast-enhanced CT scan in
elderly patients with a history of CHF. This should
also be considered, since there is no significant rela-
tionship between BMI and CIN.
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