
Study design
 Retrospective propensity score-matched cohort study

Participants
 Patients who were admitted to Gachon University Gil Hospital, tertiary teaching hospital,

for CAG or PCI between January 1st, 2003 and December 31st, 2010 were screened for
inclusion in the study. A total of 11,447 patients were identified. Select groups of patients
were excluded: (i) patients with missing information on peri-procedural creatinine data (n =
4,202); (ii) patients who were exposed to contrast medium within 7 days before or 3 days
after procedure (n = 1,630); and (iii) patients who received dialysis prior to entry in the
study (n = 316). Therefore, 5,299 patients were included in the final analysis (Figure 1).

Contrast-induced Acute Kidney Injury (CI-AKI)
 A general term that should be used if there is a sudden deterioration in renal function

within 48 h of the intravascular administration of iodine-based CM. Cases where a causal
relation can be shown between the administered CM and the deterioration in renal function.

Characteristic of Contrast Media
 CM is sub-classified by ionicity, osmolality, and viscosity.
 Recent attention has turned to osmolality and viscosity being more important contributing

factors among the characteristics of contrast media itself in the pathophysiology of CI-AKI.
Aim
 We performed comparative study on LOCM vs. IOCM can be helpful for selecting CM in

clinical practice.

Purpose: Among the various risk factors associated with contrast-induced acute kidney injury
(CI-AKI), the importance of osmolality and viscosity is emerging among the characteristics of
contrast media (CM) itself. Since high-osmolar CM (HOCM) is not used recently, low-osmolar
(LOCM) and iso-osmolar (IOCM) are mainly used, the comparative study on LOCM versus
IOCM can be helpful for selecting CM in clinical practice.

Method: In retrospective propensity-score (PS) matched analyses, 1,899 LOCM and IOCM
group pairs were matched for analyses from 5,299 patients (2,878 LOCM and 2,421 IOCM)
with coronary angiography (CAG). LOCM was iopromide and iopamidol was used, and IOCM
was iodixanol. CI-AKI, which was the primary end point, was defined based on Kidney Disease
Improving Global Outcomes criteria within 48 hours after exposure to the CM.

Results: In univariate analysis, LOCM users showed an increased incidence of CI-AKI (11.8%
vs. 9.3%; P = 0.003), but it lost statistical significance after PS matching (10.1% vs. 10.5%, P =
0.709). In multivariable analyses, the adjusted relative risks for CI-AKI in LOCM group were
0.961 [95% confidence interval (CI) = 0.779-1.185, P=0.709] in unmatched cohort and 0.925
(RR = 0.925, 95% CI = 0.742 – 1.153; P = 0.488) in matched cohort.

Conclusion: Although the role of CM types in the development of contrast-induced AKI has
been debated, our observation shows that the selection between LOCM and IOCM during CAG
has no influence on the incidence of contrast-induced AKI.
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Baseline characteristics
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Definition of CI-AKI
 CI-AKI, which was the primary end point, was defined as an absolute increase in the

serum creatinine levels of ≥ 0.3 mg/dl or as a relative increase of ≥ 50% from baseline
values within 48 hours after exposure to the contrast medium by Acute Kidney Injury
NetworkN criteria.

Definition of CKD
 CKD was defined as either eGFR < 60 ml/min/1.73 m2, proteinuria (defined as trace or

greater by dipstick) or both, in at least two occasions ≥ 3 months apart.
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Figure 1. Cohort formation

IOCM
Iodixanol (Visipaque®), n = 2,421

LOCM
Iopromide (Ultravist®), n = 1,727 
Iopamidol (Pamiray®), n= 1,151 

LOCM users
(N = 2,878)

IOCM users
(N = 2,421) P

Age, years 61.68 ± 12.80 61.50 ± 12.71 0.604
Male gender, % 57.9 45.0 0.033

DM, % 11.7 9.3 0.006
HTN, % 22.4 21.6 0.457
CHF, % 13.3 10.5 0.001

Statin, % 37.4 34.9 0.061
Beta-blocker, % 56.3 46.6 < 0.001
Calcium channel blocker, % 47.6 53.7 0.032
Diuretics, % 38.2 34.2 0.003

Baseline eGFR, ml/min/1.73m2 75.45 ± 32.76 76.45 ± 23.97 0.202
CKD, % 26.7 22.8 0.001
Radiocontrst volume, ml 155.17 ± 89.14 150.89 ± 84.19 0.073

CI-AKI incidence, % 13.2 6.1 < 0.001
Propensity score: Modeling the probability of receiving ACEI or ARB

 A multivariable logistic regression analysis model (c statistics = 0.746; Hosmer and Lemeshow goodness of fit test P value = 0.7682)
was generated to predict the probability of receiving ACEI/ARB, given the following set of covariates: age; gender; BMI; diabetes;
hypertension; smoking status; CHF; proteinuria; baseline levels of eGFR, hemoglobin, albumin, cholesterol, triglycerides, HDL-
cholesterol, and LDL-cholesterol; use of theophylline, statins, or beta-blocker; EF; left ventricular mass index; blood pressure;
amount of contrast media used; presence of multivessel disease; and PCI.

Risk facfors for CI-AKI on multivariable logistic regression analysis in
the unmatched and matched cohort

Unmatched cohort Matched cohort

Adjusted OR
(95% CI) P Adjusted OR

(95% CI) P

LOCM 1.12 (0.92 – 1.34) 0.287 0.93 (0.74 – 1.15) 0.488

RAAS blockers 1.35 (1.06 – 1.70) 0.014 1.59 (1.20 – 2.10 0.001

CKD 1.65 (1.34 – 2.02) <0.001 1.51 (1.18 – 1.93) 0.001

Hemoglobin < 10 g/dL 1.78 (1.36 – 2.32) <0.001 1.80 (1.31 – 2.49) <0.001

Albumin < 3.5 g/dL 1.84 (1.47 – 2.29) <0.001 1.64 (1.26 – 2.14) <0.001

Contrast volume, 100 ml increase 1.54 (1.40 – 1.70) <0.001 1.43 (1.26 – 1.62) <0.001

Diuretics 2.98 (2.41 – 3.67) <0.001 3.01 (2.34 – 3.87) <0.001

LV EF < 40% 1.37 (0.95 – 1.96) 0.089 1.55 (0.99 – 2.43) 0.058

Age, 10 years increase 1.10 (1.01 – 1.19) 0.025 1.10 (1.00 – 1.22) 0.062
Diabetes 1.33 (1.02 – 1.73) 0.033 1.13 (0.81 – 1.57) 0.476

Association of LOCM use and CI-AKI in subgroups of the matched
cohort.
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