Journal of Shahrekord University of Medical Sciences

doi: 10.34172/jsums.787 2025;27(2):51-54 http://j.skums.ac.ir

Original Article c:.k?

updates |

Frequency of contrast-induced nephropathy in patients under
contrast-enhanced computed tomography with intravenous
nonionic, iso-osmolar contrast in Shahrekord, Iran

Abdolmajid Taheri' =, Fatemeh Karimi? ~, Ali Ahmadi* ™, Ali Momeni*

'Radiology Department, Shahrekord medical school, Shahrekord University of Medical Sciences, Shahrekord, Iran
2General Physician,Shahrekord Medical School, Shahrekord University of Medical Sciences, Shahrekord, Iran
*Department of Epidemiology and Biostatistics, School of Health and Modeling in Health Research Center, Shahrekord
University of Medical Sciences, Shahrekord, Iran

“Internal Medicine Department, Medical School, Shahrekord University of Medical Sciences, Shahrekord, Iran

*Corresponding Author: Ali Momeni, Email: ali.momenydr@gmail.com

Abstract

Background and aims: Contrast-induced nephropathy (CIN) is a common and serious complication related to the intravenous
injection of iodinated contrast media. Thus, the aim of this study was to evaluate CIN frequency and the relationship of some
variables with CIN in patients who were referred to Hajar hospital, Shahrekord, Iran.

Methods: The study was performed on 200 patients who were candidates for contrast-enhanced computed tomography with
intravenous contrast in Shahrekord, Iran, in 2018. Metformin and non-steroid anti-inflammatory drugs were discontinued from
48 hours before to 48 hours after the contrast prescription. Almost 100 mL of nonionic, iso-osmolar contrast media (Visipaque
or Dixopaque) were used for patients. After 48 hours of contrast injection, blood urea nitrogen and serum creatinine (Cr) were
checked, and the related data were collected. Cr rising>0.3 mg/dL of baseline and Cr rising>0.5 mg/dL were considered acute
kidney injury (AKI) and CIN, respectively.

Results: The mean age of patients was 63.65 +20 years. In addition, the mean serum Cr of patients before and after the contrast
injection was 1.13+£0.83 mg/dL and 1.10+0.72 mg/dL, respectively (P=0.44). The frequency of AKI nephropathy (serum Cr
rising>0.3 mg/dL) was 11.5% (n=23). However, with a 0.5 mg/dL increase in serum Cr, it was 4.5% (n=9). Only the age of patients
was found to be a risk factor for CIN.

Conclusion: CIN was not common in cases with normal or near-normal renal function. However, contrast prescription should be

performed more carefully in old age patients.
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Introduction

Contrast-induced nephropathy (CIN) is an important
and frequent cause of acute kidney injury (AKI). The
prevalence of CIN was reported at 5%-20% based on
the type and quantity of contrast media, emergent or
elective condition, and age of the cases (1-3). CIN is
defined as an enhancement of the serum creatinine (Cr)
level greater than 0.5 mg/dL or 25% more than baseline.
However, based on KDIGO (Kidney Disease: Improving
Global Outcomes) guidelines or the Acute Kidney Injury
Network, stage 1 AKI is defined as an increase in the
serum Cr of >0.3 mg/dL baseline (4). The diagnosis of
CIN is based on the clinical presentation and ruling out
of other causes of AKI. The pathogenesis of CIN is not
defined exactly; however, intra-renal vasoconstriction
and direct tubular injury play a role in this regard (5).
CIN is usually transient and reversible, but in some
cases, it leads to irreversible renal failure or permanent
exacerbation of renal failure in patients with chronic renal

failure (6). There are three forms of intravenous contrast
media; the first generation of contrast media was ionic
hyperosmolar, and the second generation was ionic and
hypo-osmolar compared to the first generation. Finally,
the third generation included non-ionic and iso-osmolar
(osmolality about 290 mOsmol/kg). A higher rate of CIN
mainly occurs with the first generation of contrast media
consumption in comparison with the second or third
generation of contrast (7). CIN occurs 24-48 hours after
contrast injection and recovery of renal function after 5-7
days. Some risk factors of CIN are advanced age, diabetes
mellitus, effective circulatory volume depletion, non-
steroid anti-inflammatory drug consumption, and chronic
kidney disease (CKD) (8, 9). CIN is more common in
the cases of coronary angiography compared to contrast
computed tomography (CT) scans, probably due to the
higher amount of contrast media in angiography; thus,
CIN after contrast-enhanced CT (CECT), is uncommon
even in patients with CKD (10). The incidence of CIN
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in patients who received intravenous contrast in the
emergent setting is more common than in elective settings
(11). The low dose of contrast media (less than 125 mL or
5x kg body weight/serum Cr) is associated with a lower
occurrence of CIN (12).

There are different and controversial reports of CIN
prevalence in previous studies, especially with the third-
generation of contrast media. In addition, most of these
reports are about the high dose of contrast usage, like
coronary angiography. Accordingly, this study seeks to
investigate the frequency of CIN in patients undertaking a
contrast CT scan with a low dose (approximately 100 mL)
of third-generation of contrast media.

Methods and Materials
Opverall, 200 patients who were candidates for CECT were
enrolled in the cross-sectional distributive study. The
study was conducted at Hajar and Kashani Hospital of
Shahrekord, Iran, in 2018. The inclusion criteria included
consent to participate in the study and no history of
sensitivity to intravenous contrast. On the other hand, the
exclusion criteria were severe renal failure (stage 5) and
hemodialysis patients, uncontrolled hyperthyroidism,
and a history of multiple myeloma. All patients received a
mean volume of 100 mL of the third generation of contrast
media, iodixanol (Dixopaque or Visipaque). Serum Cr
was checked before the injection of contrast media and
rechecked after 48 hours. Metformin and non-steroid
anti-inflammatory drugs were discontinued 48 hours
before the contrast media injection. AKI and CIN were
defined as increasing serum Cr greater than 0.3 mg/dL
from baseline (stage 1 AKI based on KDIGO guidelines)
and increased serum Cr> 0.5 mg/dL baseline, respectively.

At the end of the study, all data were entered into SPSS
software (Statistical Package for the Social Sciences,
version 20.0, SPSS Inc., Chicago, Ill, USA) and then
analyzed using the paired t-test, independent t-test, and
Chi-square test, and P values less than 0.5 were considered
significant.

All data were kept confidential, so at the beginning of
the study, informed consent was obtained from patients
for taking samples.

Results
In this study, 200 patients were enrolled, of whom 91
(45.5%) were female and 109 (54.5%) were male. The

mean age of the patients was 63.65+20, and the mean
serum Cr before and after the injection of contrast
media was 1.13+0.83 mg/dL and 1.10+0.72 mg/dL,
respectively (P=0.44). Moreover, the mean age of the
patients with CIN (elevated serum Cr>0.5 mg/dL) was
greater than that of patients without CIN (P=0.036).
With the definition of stage 1 AKI (increase Cr>0.3
mg/dL baseline) and CIN (increase Cr>0.5 baselines),
the frequency of CIN was 11.5% (n=23) and 4.5%
(n=9), respectively (Table 1). The occurrence of CIN in
patients (based on an increase of >0.5 mg/dL baseline)
was related to age (P=0.023). Further, AKI (based on
an increase of Cr>0.3 mg/dL baseline) was associated
with age (P=0.36, Table 1). The occurrence of CIN or
AKI was not related to hypertension, gender, diabetes,
smoking, and body mass index (Tables 2 and 3).

Discussion

Our findings showed that the frequencies of CIN (Cr
rising >0.5) and stage 1 of AKI (Cr rising>0.3) were 4.5%
and 11.5%, respectively, in patients under CECT. The
frequency of CIN was reported at 5%-20% in different
studies. Controversy in the results is due to the type and
dose of contrast, emergency or elective condition, and
underlying disease. For example, the prevalence of CIN
was 11% in the study of Mitchell et al on 633 patients under
contrast-enhanced CT in the emergency department (13).
In the study by Cicin et al on 90 cases, the corresponding
value was 25.5% and 11% in patients with and without
cancer, respectively (14). In another study on 171 patients
who received intravenous contrast for the evaluation of
pulmonary thromboembolism, Mitchell et al reported
the incidence of CIN at 12% (15). Kim et al, evaluating
520 CKD patients, found that the overall incidence of
CIN was 2.5%, and in patients with glomerular filtration
rate (GFR) <30 mL/min, it was 12.1% (16). In the study
performed by Iakovou et al on 8,628 patients with coronary
angioplasty, the incidence of CIN was 16.5%, and it was
higher in females compared to males (17). Investigating
8357 patients under percutaneous coronary intervention,
Mehran etal indicated that the incidence of CIN was 13.1%.
They generated a risk score system for the prediction of
CIN after percutaneous coronary intervention, including
CKD, hypotension, congestive heart failure, intra-aortic
balloon pump, anemia, diabetes, the volume of contrast,
and age>75 years (18). In the study by Lakhal et al on

Table 1. Mean (+SD) of the Age, BMI, and pre- and post-serum cr in patients based on CIN (Cr rising>0.5) and AKI (Cr rising>0.3)

CIN (Cr rising>0.5 mg/dL)

Cr Rising20.3 mg/dL (AKI)

Variables

With CIN Without CIN P value With CIN Without CIN P value
Age 73.7+14 63.17+20 0.023 71.9+15 62.5+20 0.036
BMI 22.53+1.8 20.4+1.9 0.921 225419 20.42+1.3 0.785
Pre Cr 1.80+0.9 1.09+0.8 0.001 1.20+0.7 1.11+0.8 0.348
Post Cr 2.7+1.1 1.02+0.5 0.001 1.80+1.7 1.01+0.6 0.001
P value 0.0002 0.0065 <0.001 <0.01

Note. SD: Standard deviation; CIN: Contrast-induced nephropathy; Cr: Creatinine; AKI: Acute kidney injury; BMI: Body mass index.
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Table 2. Relationship of CIN with some variables in patients (CIN as an
increase in serum Cr>0.5 of baseline)

Frequency of contrast-induced nephropathy

Table 3. Relationship of AKI with some variables in patients (AKI as an
increase in serum Cr>0.3 of baseline)

Number (%)

Number (%)

. Odd . Odd
Variables With CIN, Without CIN, Pvalue - .- Variables With CIN, Without CIN, Pvalue -/
9 (4.5) 191 (95.5) 23 (11.5) 177 (88.5)
HTN 7(77.8) 75 (39.2) 020  3.24 HTN 12 (52) 70 (39.5) 0.71 1.20
IHD 1(11) 45 (23.6) 0.18  0.23 IHD 49 46 (26) 0.18 0.44
Diabetes 4 (44.4) 38 (19.9) 029 225 Diabetes 5(22) 37.(21) 0.82 0.88
Renal stone 0(0) 14(7.3) 0.87 0.82 Renal stone 1(4) 14 (8) 0.64 0.59
Smoking 3(33) 51 (26.7) 0.46 1.82 Smoking 5(22) 49 (28) 0.79 1.18
Previous contrast injection 2 (22.2) 45 (23.6) 0.70 0.71 Previous contrast injection 5(22) 42 (24) 0.72 0.81
Female 6 85 Female 15 (65) 76 (43)
0.38 2.3 0.10 2.33
Male 3 106 Male 8 (35) 101 (57)

Note. CIN: Contrast-induced nephropathy; HTN: Hypertension; IHD:
Ischemic heart disease.

299 patients in the intensive care unit, the incidence of
CIN was 14% (19). The incidence of CIN after 48 hours
and 7 days after CECT was 5% and 15%, respectively, in
patients with multiple myeloma in the study by Pahade et
al (20). In 124 renal transplant patients, the incidence of
CIN was 5.6%. Nough et al evaluated 250 patients after
coronary angiography or angioplasty and concluded that
the incidence of CIN was 12.8%, and recent myocardial
infarction and a history of hypertension were the risk
factors reported for CIN (21). In another study, Grossman
et al examined 13,126 patients undergoing peripheral
vascular intervention and found CIN in 3% of the patients.
In their study, predictors of CIN were high and low body
weight, diabetes mellitus, and emergent procedures (22).
Steven et al studied 421 patients with GFR<60 mL/m
who received non-emergent CECT and observed that the
incidence of CIN was 6.5% (23). Based on the results of a
study by Kroneberger et al on 120 patients with GFR <60
mL/m, who received intra-arterial contrast media for the
evaluation of perivascular disease, CIN did not occur in
any patients with GFR >45 mL/m; however, it occurred in
10.9% of patients with GFR <45 mL/m (24).

The incidence of CIN with the third generation of
contrast media (iso-osmolar and nonionic) was reported
lower than a second generation (low osmolar and non-
ionic). For example, Aspelin et al compared CIN incidence
with iodixanol (third generation) versus iohexol (second
generation) in 129 diabetic patients with CKD who were
candidates for coronary or aorto-femoral angiography,
and the incidence of CIN was 3% and 26% in iodixanol
and iohexol, respectively (25).

As previously mentioned, contradictions in the results of
studies about CIN incidence may be due to study sample
size, type of procedure (angiography or CECT), emergent
or elective procedure, type and amount of contrast media,
and underlying disease of the patients.

In our study, the only risk factor for CIN was advanced
age. Some other risk factors mentioned in previous studies
are diabetes mellitus, a low effective circulatory volume
such as congestive heart failure, underlying CKD, and use
of first-generation contrast media.

Note. CIN: Contrast-induced nephropathy; HTN: Hypertension; IHD:
Ischemic heart disease; AKI: Acute kidney injury.

Conclusion

CIN is not common by using third-generation (isotonic
and nonionic) contrast media; however, in high-risk
patients such as old age patients, contrast media should
be prescribed with careful monitoring of renal function.
The study had some limitations, such as a small sample
size and short duration of follow-ups (serum Cr rechecked
after 5 and 7 days). Hence, it is reccommended that future
studies consider a larger sample size and longer duration
of patient follow-ups.
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