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Risk factors to predict post-contrast acute kidney injury after contrast-enhanced
computed tomography in the emergency department

So Yeon Choi, Gina Yu, Taeyoung Kong, Minhong Choa, Hyun Soo Chung, Sung Phil Chung

Department of Emergency Medicine, Yonsei University College of Medicine, Seoul, Korea

Objective: This study aimed to investigate the risk factors of post-contrast acute kidney injury (PAKI) and the usefulness
of the Mehran score for predicting PAKI in patients who underwent contrast-enhanced abdominopelvic computed tomog-
raphy (CE-APCT) in the emergency department (ED).

Methods: This was a retrospective observational study. Patients who underwent CE-APCT and had a follow-up creati-
nine test within 72 hours in the period January to June, 2017, were enrolled for the study. PAKI is defined as a 25% or
higher increase in the level of serum creatinine (SCr) within 72 hours after receiving contrast, or an increase in the level of
sCr by 0.5 mg/dL. The odds ratio (OR) of risk factors and incidence of PAKI after CE-APCT were analyzed according to
the Mehran risk group, and compared to expected incidence. Univariate and multivariate logistic regression analyses
were performed for each risk factor.

Results: A total of 1,718 patients were enrolled in the study. Of these, 203 patients (11.8%) developed PAKI, and 2
patients (0.1%) required dialysis. Hypotension (systolic blood pressure <80 mmHg) was determined to be statistically sig-
nificant (P=0.029; OR, 3.181) among the considered risk factors of PAKI. In the group having abnormal estimated-
glomerular filtration rate (<90 mL/min/1.73 m?), the age and rate of the underlying disease (congestive heart failure,
hypertension) was found to be higher in the PAKI group. The receiver operating curve of Mehran score (area under the
curve: 0.521 in model A, 0.520 in model B) was statistically not significant in the univariate analysis. A higher Mehran
score was associated with a higher proportion of patients who underwent prophylactic treatment.

Conclusion: There are no definite useful risk factors, including the Mehran score, for predicting PAKI in patients who
underwent contrast-enhanced computed tomography in the ED.
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Capsule Summary

What is already known in the previous study
Post-contrast acute kidney injury (PAKI) is closely asso-
ciated with higher comorbidities and mortality. The
prediction of PAKI before contrast-enhanced computed
tomography (CECT) may be required to prevent comor-
bidities and mortality.

What is new in the current study

No definite useful risk factors, including the Mehran
score, were determined for predicting PAKI in patients
who underwent CECT in the emergency department.
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YA AgoI -5 A stA . IR Yol FREE V) T A 20179 195E 69714 SFA2AEE W
A AR A, A ASE S G o AASE gjo) Bu@il CECTE AR 194 o)) 845 F
PAKI®] Ao 43S Frt olg|d Ad7kA A= = 2dA AFE o]F 39 o]y sCr A7} &l ApsE &
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Table 1. Mehran score
Risk factor Score
Hypotension (sBP<80 mmHg) 5
IABP 5
CHF (NYHA 11111V) 5
Age (>75yr) 4
Anemia (Hct, male<39%, femal e<36%) 3
Diabetes 3
Contrast media volume 1for each 100 mL
Serum creatinine>1.5 mg/dL or eGFR<60 mL/min/1.73 m? 4
=186 (sCr)-1.154 X (Age)-0.203 X (0.742 if female)
2 for 40-60
4 for 20-40
6 for <20

Interpretation of score is as follows: low risk (<5), PAKI 7.50%, dialysis 0.04%; moderate risk (6 to 10), PAKI 14.00%, dial-
ysis 0.12%; high risk (11 to 15), PAKI 26.10%, dialysis 1.09%; very high risk (= 16), PAKI 57.30%, dialysis 12.60%.

sBP, systolic blood pressure; IABP, intra-aortic balloon pump; CHF, congestive heart failure; NYHA, New York Heart
Association; Hct, hematocrit; eGFR, estimated-glomerular filtration rate; sCr, serum creatinine; PAKI, post-contrast acute

kidney injury.
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Fig. 1. Flow chart for inclusion and exclusion. APCT, abdominopelvic computed tomography; ED, emergency department;
ESRD, end-stage renal disease; HD, hemodialysis; PD, peritoneal dialysis. @ f/u loss: no laboratory data within 72

hours after contrast-enhanced APCT.
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SFA Ao w1 o el Jbss ARE ICU ¢
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4. Mehran score2| 524

Mehran score®] Z} @Rl sl 3|7#4-& A3 sto]
PAKI 28l tfst wapu) e} Al 7-3-& F-8k3i vk (Table
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Table 2. Characteristics of the study population

Al PAKT 919 ES =1,
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PAKI 24 Eo] =& A5 &g &+ 3
A

3t B E parameters &

—_
(@3]

Characteristic Total (n=1,718) No PAKI (n=1,515) PAKI (n=203) P-value
Age (yr)
Median (IQR) 62.0 (49.0-74.0) 62.0 (49.0-74.0) 62.0 (50.0-73.0) 0.861
>75yr 382 (22.2) 338 (23.3) 44 (21.7) 0.838
Male sex 915 (53.3) 817 (53.9) 98 (48.3) 0.130
Cormobidity
CHF (NYHA 111/1V) 54 (3.1) 41(2.7) 13 (6.4) 0.005
HTN 672 (39.1) 587 (38.7) 85 (12.6) 0.391
DM 389 (22.6) 333 (22.0) 56 (27.6) 0.073
IABP 0 0 0 -
Hypotension (sBP<80 mmHg) 56 (3.3) 48 (3.2) 8(3.9 0.561
Anemia (Hct, F<36%, M <39%) 892 (51.9) 779 (51.4) 113(55.7) 0.256
Laboratory test
BUN (mg/dL) 15.6 (11.4-20.8) 15.6 (11.6-20.8) 14.6 (9.7-20.6) 0.012
sCr>1.5 mg/dL 33(1.9) 28 (1.8) 5(2.5) 0.557
eGFR<60 mL/min/1.73 m? 65 (3.8) 57 (3.8) 8(3.9) 0.912
Hematocrit (%) 37.0(31.8-41.1) 37.0(31.8-41.2) 36.4 (31.8-40.6) 0.513
Hemoglobin (g/dL) 12.3(10.5-13.8) 12.4 (10.5-13.9) 12.3(10.5-13.6) 0.599

Blood pressure, systolic (mmHQ)
Contrast volume

Volume (mL) 120 (104-136)
<100 mL 264 (15.4)
100-200 mL 1,454 (84.6)
Risk group, model A (Mehran_sCr)
Low (<5) 1,518 (88.4)
Moderate (6-10) 184 (10.7)
High (11-15) 15(0.9)
Very high (= 16) 1(0.1)
Risk group, model B (Mehran_eGFR)
Low (<5) 1,505 (87.6)
Moderate (6-10) 195 (11.4)
High (11-15) 17 (1.0)
Very high (= 16) 1(0.1)
Diagnosis
Non-infectious disease 825 (48.0)
Infectious disease 756 (44.0)
Sepsis 77 (4.5)
Septic shock 60 (3.5)
Prognosis
ICU admission 152 (8.8)
Expire 82 (4.8)

122.0 (107.0-140.0)

122.0 (107.0-140.0) 127.0 (110.0-145.0)  0.066

120.0 (104.0-136.0) 116.0(102.0-138.0)  0.454

230 (15.2) 34(16.7) 0.561
1,285 (84.8) 169 (83.3)
1,348 (89.0) 170 (83.7) 0.085
155 (10.2) 29 (14.3)
11(0.7) 4(2.0)
1(0.2) 0
1,337 (88.3) 168 (82.8) 0.107
164 (10.8) 31(15.3)
13(0.9) 4(2.0)
1(0.2) 0
722 (47.7) 103 (50.7) 0.002
683 (45.1) 73(36.0)
65 (4.3) 12(5.9)
45 (3.0) 15 (7.4)
117 (7.7) 35(17.2) <0.001
52 (3.4) 30 (14.8) <0.001

Values are presented as median (IQR) or number (%).

PAKI, post-contrast acute kidney injury; 1QR, interquartile range; CHF, congestive heart failure; NYHA, New York Heart
Association; HTN, hypertension; DM, diabetes mellitus; IABP, intra-aortic balloon pump; sBP, systolic blood pressure; Hct,
hematocrit; BUN, blood urea nitrogen; sCr, serum creatinine; eGFR, estimated-glomerular filtration rate; ICU, intensive care
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Table 3. Comparison of characteristics between normal and abnormal eGFR group

score systeme 1#H T F SR EAstuA} 3T 7]

. eGFR (normal) eGFR (abnormal)?
Characteristic (n=1,299) (n=419) P-value
Age (yr)
Median (IQR) 59.0 (46.0-71.5) 69.0 (60.0-77.0) <0.001
>75yr 246 (18.9) 136 (32.5) <0.001
Male sex 594 (45.7) 321 (76.8) <0.001
Cormobidity
CHF
None 1181 (90.9) 350 (83.7) 0.001
NYHA 111/1V 33(2.5) 21 (5.0) 0.011
HTN 437 (33.6) 235 (56.2) <0.001
DM 267 (20.5) 120 (28.7) 0.005
Hypotension (sBP<80 mmHg) 28 (2.2) 28 (6.0) <0.001
Anemia (Hct, F<36%, M <39%) 648 (49.8) 244 (58.4) 0.002
Laboratory test
BUN (mg/dL) 13.7 (10.6-18.3) 21.2 (16.7-28.8) <0.001
sCr (mg/dL) 0.7 (0.6-0.8) 11(1.0-1.2) <0.001
eGFR (mL/min/1.73 m?) 130.2 (108.2-166.9) 75.9 (65.3-83.5) <0.001
Hematocrit (%) 37.1(32.3-41.0) 36.6 (30.5-41.6) 0.342
Hemoglobin (g/dL) 12.4 (10.7-13.8) 12.2 (10.2-14.0) 0.306
Blood pressure, systolic (mmHQ) 123.0 (108.0-140.0) 119.0 (103.0-141.0) 0.042
Contrast volume (mL) 116.0 (102.0-132.0) 122.0 (109.0-140.0) <0.001
Risk group, model A (Mehran_sCr)
Low (<5) 1,189 (91.5) 330 (78.7) <0.001
Moderate (6 to 10) 105 (8.1) 78 (18.7)
High (11 to 15) 5(0.4) 10 (2.4)
Very high (= 16) 0 1(0.2)
Risk group, model B (Mehran_eGFR)
Low (<5) 1,189 (91.5) 307 (73.2) <0.001
Moderate (6 to 10) 105 (8.1) 89 (21.3)
High (11 to 15) 5(0.4) 12 (2.9)
Very high (= 16) 0 1(0.2)
Post-contrast AKI 168 (12.9) 36 (8.6) 0.118
Diagnosis
Non-infectious disease 631 (48.6) 194 (46.3) <0.001
Infectious disease 580 (44.6) 176 (42.0)
Sepsis 54 (4.2) 23(5.5)
Septic shock 34 (2.6) 26 (6.2)
Prognosis
ICU admission 86 (6.6) 66 (15.8) <0.001
Expire 49 (3.8) 33(7.9) <0.001

Values are presented as median (IQR) or number (%).

eGFR, estimated-glomerular filtration rate; 1QR, interquartile range; CHF, congestive heart failure; NYHA, New York Heart
Association; HTN, hypertension; DM, diabetes mellitus; sBP, systolic blood pressure; Hct, hematocrit; BUN, blood urea
nitrogen; sCr, serum creatinine; AKI, acute kidney injury; ICU, intensive care unit.

3 eGFR (abnormal): <90 mL/min/1.73 n.
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Table 6. Univariable and multivariavle analysis for predicting PAKI (Mehran score)

Characteristic Univariable OR (95% Cl) P-value Multivariable® OR (95% ClI) P-value
SBP 0.866 (0.405-1.851) 0.965 1.187 (0.549-2.569) 0.615
CHF 2.460 (1.295-4.674) 0.006 2.521 (1.308-4.859) 0.060
Age>75yr 0.914 (0.624-1.340) 0.29 0.854 (0.592-1.232) 0.398
Anemia 1.174 (0.874-1.576) 0.355 1.137 (0.839-1.539) 0.408
Diabetes 1.215 (0.939-1.573) 0.162 1.350 (0.963-1.891) 0.082
Contrast media volume 0.998 (0.991-1.005) 0.669 0.914 (0.612-1.366) 0.662
sCr 1.294 (0.495-3.381) 0.599 1.109 (0.415-2.965) 0.837

PAKI, post-contrast acute kidney injury; OR, odds ratio; Cl, confidence interval; SBP, systolic blood pressure; CHF, conges-

tive heart failure; sCr, serum creatinine.

3 Multivariable analysis included logistic regression analysis and backward elimination.
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