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Nephropathy related to computed tomography in emergency department patients with serum
creatinine <1.5mg/dL

Jong Ha kim1, Sin—Youl Park‘, Chong Gun Kim?

'Department of Emergency Medicine, College of Medicine, Yeungnam University; 2Department of Emergency Medicine,
Kyungpook National University School of Medicine, Daegu, Korea

Background: Contrast-induced nephropathy (CIN) can cause serious adverse effects. To reduce the occur-
rence of CIN related computed tomography (CT) in emergency patients, we assessed the respective roles
of serum creatinine (SCr) alone and estimated glomerular filtration rate (eGFR) as an early predictor for
CIN related CT.

Methods: For patients with SCr <1.5 mg/dL who underwent CT in emergency department (ED) between Sep-
tember 2012 and October 2013, we assessed the prevalence of CIN and its adverse effects. The Modification
of Diet in Renal Disease Study (MDRD) and Cockcroft-Gault (CG) formula was used for the calculation of
eGFR. Practical calculation was performed by electronic medical record (EMR) system for MDRD and internet
calculating service for CG. And we investigated the prevalence of CIN in eGFR <60 mL/min/1.73 m® before CT.
Results: A total of 1,555 patients were enrolled. The prevalence of CIN after CT was 4.6% and it showed
correlation with renal deterioration, increased in-hospital mortality, and prolonged hospitalization. Despite
baseline SCr <1.5 mg/dL, among enrolled patients, 11.3% as MDRD equation and 29.5% as CG formula
were <60 mL/min/1.73 m* and in this condition, the prevalence of CIN was significantly high (odds ratio was
2.87 [1.64-5.02] as MDRD equation and 2.03 [1.26-3.29] as CG formula).

Conclusion: Just SCr <1.5mg/dL was not appropriate to recognize preexisting renal insufficiency, but eGFR
using MDRD equation was useful in predicting the risk of CIN related CT in ED. Using EMR, calculation
of eGFR can be easier and more convenient.

Keywords: Contrast-induced nephropathy; Estimated glomerular filtration rate; Emergency department; Electronic
medical record; Computed tomography
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CIN related CT in serum creatinine <1.5 mg/dL

2, 22)a, 2 AR A 9] @4 Aot d XS

AT 4 G A9, ATHE G JOZ el oFR

2. W

Z2FA AR A, A71E e 8F adotEdy 24
ATA ATE = BrFsHTh

71 @3 ZgotEdE CT A3 A1 Ho) S35 gz
sl 2FA AR 9] EF FdotEde CT A3 &
24Xt o] 3ol A 3 ool SAH L FolA MY =&
B2 Aot

4 A AaeE AAAR ez g ARE-She ALt
HIH 9] Modification of Diet in Renal Disease Study (MDRD)
2917} Cockeroft-Gault (CG)2A][10]2 o]-&35te] AALSIR
ok 34 AREA AiE ARRE ARRORT|E AJA"EE o]
Sk T QI AAZ 2 IS 0] 85k WS AR
5}tk MDRDA|2 21218} 577| & A| 25l 0|85t AHs
o= ALl 5L, OGARZ A YoA Algsh= ALt
Z2IHE o83t ALFSHT:

ARpO| 7715 A 28-S o] &5t 34 AHA| oita2
Aibeh= 342 MDRDAE B2 T3 4 AL
AIE AAZE I, Aktel] ot Wl o], A,
8% Aoteld 5 RS AR R7IE AL" Y Hlo]
gH|o] 2o X ZAHF o2 THH =g A5 T2OHS o8
alick. 279 AFA) ojzhge] Az >90 mUmin/1.73
60-89 ml/min/1.73 m’, <60 mL/min/1.73 m*] A A= &
235193, <60 mL/min/1.73 m*Q] HLE A7|5HA A
2 HstrH11].

ZEA Qo A5 Ao= A FAEE 15,
Z2FA k2 H F 2447 o]Fof| A 3-5YU oo, 2FA
ARE Aol vl @A ZotEdo] 0.5 mg/dL ol AsE
B2 AYsilan, 294 A AF5Y A dFE =29

A AHg F2 AFs Aol A A, A 942 BAskE

YUJM VOLUME 32, NUMBER 2, DECEMBER 2015 91



Jong Ha kim et al.

2A) A8 F A7l A A adoke s 24
AR ofikez Brslei 53], 2FA AR 3 Al7]50]
o7 ik AekEl A FolH, 24 ATA| e 577}
<60 mU/min/1.73 m*Ql 795 2GA| AL F A7)552A
FEiE Gtk A F AP CT 2gA10] =349 $
HUsha) Fok A AR Belsie, AUY4E CT
£ A3 GRE AN 22 EHE di7iR] Y] 7|17tz A9
SheltE 2GA| ARG A9 47)5 AdE 0199 =FA A
A% A9 WA WA A QiRjet 1A ez
e e

2EREO] 1A QIAbE o), A, AIAFAITE A
7, 714 AR DB, Feol $5E 2ABAt: o
H ATl AR EE BE AR ARt G Aee Yy
AR 7715 Aa2s] Z2I90 e GAAEAEA
2H(picture archiving communication system)-2& ©]-835}¢]
2N, Bfe) g 9 A|=e] diek ARE S5 71
3} B9 728 PEstel 2Asls,

EA5tA B8 PASW Statistics version 18.0 software
(SPSS Inc., Chicago, USA)E ©]-8-51%laL, 2= FAH 2
T2 pake] 0.05 wTtd ) FAF R o7t Aoz 5t
et A4 W49] 9= WA Shapiro-Wilk test= 4
& STk ATRES B g e FUICHE
Agh o=z TFIa, Mann-Whitney U test& o]-23}o] 72
4 ARE AWk MR Bl NES(HELZ
&3}3, Chi-Square test 2-2 Fisher’s Exact Test2 E4| 24
See alsich 7izre] Aol ARkE 24 A
Aikgm 3 Agoteld £ 4T WA= Pearson?]
AASE B9 Wi,

2] QT A0 FRWAE T B4E 59 7
de WA ERIT & thiAwk 2|4 3|HEAS 0|85t

T gOHe AESAE, 2G4 AB A3 WA A

i
>,
)
o
>,
)
&
u
ot

4o 0 sl o s Any
< BT Thils T2 SR Auke A 919
=0} 9506 AR TZHR [95% CI) 0.2 FAS}, chaey 27
28] 5| 7EA 9] AT ©=u]e} 9506 AHTIHOR [95%
Ces FAskgk

2

Aol ol SRS 718 A ) AR} Fubdgte o
3 A H Table 13} e} AT tAHEQ] Yo|2] Fadghe
61A1(50-71A) Q] B-2Z BT, o|F FA= 89475(44.290)
o|3ltt.

ZGA) AP AZF] P 71(4.690) 014 AT 2
A A AFo] AL A7) AstE A4 folsta
LRI 1 919 o] QlojAs A AT A% 25T}
Z9A) B AFo| opd IFIH] £3t 2ol gUgith

Fig. 12 @% Zdlofedo] W& 24 A7) ojake B
2 el gltk. MDRDAF} OGO Ak 34 Al
A olaHe-e @3 Aot I} Fo AuuAS R,
71 A4 MDRDA]o]A -0.82%31, CGAlo]l A& -0.63
o] ¢lrh(Fig. 1).

au, @4 Adotedo] 1.5 mg/dL v|gtlo)= B}
i, 34 AR 7ol AAF 0]8H90 mL/min/1.73 m’) 2l
Ao ZAFE @7 MDRDAT CGAo| A Zk2}k 660
(4249} 1,005 (64.6%)°] Atk 0% Al7)%5RAg oju]
3H= 24 AFEA 9 2H-80] 60 ml/min/1.73 m” w]ghel gzt
£ Z4z} MDRDAolA 175%9(11.3%), CGAlolA 4597
(29.5%) 0.2 ZA}E|QTH(Table 2). MDRDA]o| A 24 AL

Table 1. Basic character of enrolled patients and patients with contrast-induced nephropathy

Variable All patient (n=1,555) CIN (n=71) No CIN (n=1,484) pvalue
Age (yr, m (IQR)) 61 (50-71) 65 (54-71) 61 (50-71) 0.359
Male sex (n (%)) 894 (57.5) 48 (67.6) 846 (57.0) 0.086
BMI (kg/mz) 22.57 (20.08-24.45) 24.27 (21.21-25.29) 22.25 (20.08-24.44) 0.271
Hypertension (n (%)) 444 (28.6) 27 (38.0) 417 (28.1) 0.080
Diabetes (n (%)) 319 (20.5) 16 (22.5) 303 (20.4) 0.653
Serum creatinine (mg/dL, m (IQR)) 0.8 (0.64-1.00) 1.00 (0.80-1.21) 0.8 (0.63-0.99) <0.01
eGFRyprp (mL/min/1.73 m?, m (IQR)) 95.27 (73.90-119.20)  73.69 (60.00-96.45)  96.76 (74.88-119.92)  <0.01
eGFRoG (mL/min/1.73 m?, m (IQR)) 76.38 (56.81-101.76)  65.80 (49.00-83.83)  76.93 (57.25-102.55)  <0.01

CIN, contrast-induced nephropathy; m (IQR), median and interquartile ranges; BMI, body mass index; eGFR, estimated glomerular
filtration rate; MDRD, Modification of Diet in Renal Disease; CG: Cockcroft-Gault.
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Fig. 1. Distribution of eGFR according to baseline SCr. (A) Distribution between SCr and eGFR calculated by MDRD
equation. (B) Distribution between SCr and eGFR calculated by CG equation. (A, B) eGFR showed inversely significant
correlation with baseline SCr. The Pearson’s correlation coefficient between eGFR and SCr is -0.82 in MDRD equation
and -0.63 in CG equation. eGFR, estimated glomerular filtration rate; SCr, serum creatinine; MDRD, Modification of

Diet in Renal Disease; CG, Cockcroft-Gault.
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Table 2. Prevalence of contrast-induced nephropathy in preexis-
ting RI

All patient CIN

(n=1,555) (n=71) Pvalve
Preexisting-RIvprp 175 (11.3) 18 (25.4)  0.001
Preexisting-Rlco 459 (29.5)  32(45.1) 0.005

CIN, contrast-induced nephropathy; RIL, renal insufficiency;
MDRD, Modification of Diet in Renal Disease; CG, Cockcroft-
Gault.

Table 3. Odds ratio of contrast-enhanced computed tomography
from multivariable analysis

CIN (n=71)

OR (95% CI)
2.87 (1.64-5.02)

Preexisting Rlcg 2.03 (1.26-3.29)

CIN, contrast-induced nephropathy; OR, odds ratio; CI, confi-
dence interval; RI, renal insufficiency; MDRD, Modification of
Diet in Renal Disease; CG: Cockeroft-Gault.
Multiple logistic regression analysis adjusting covariates such as
age, gender, co-morbidities, and kinds of malignancy.
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Table 4. The clinical outcomes of contrast-induced nephropathy

All patient (n=1,555) CIN (n=71) pvalue
SCr after CECT (mg/dL, m (IQR)) 0.76 (0.60-0.92) 0.74 (1.51-2.30) <0.01
eGFRypro (mL/min/1.73 m’, m (IQR)) 102.18 (78.53-126.83) 36.93 (27.91-45.16) <0.01
Post-RImpro (0 (%)) 150 (9.6) 68 (95.8) <0.01
eGFRcg (mL/min, m (IQR)) 79.75 (59.38-105.85) 34.00 (24.79-42.13) <0.01
Post-Rlcg (n (%)) 219 (14.1) 65 (91.5) <0.01
In-hospital mortality (n (%)) 152 (9.8) 39 (54.9) <0.01
Length of stay (day) m (IQR) 10 (6-19) 13 (6-26) 0.241

CIN, contrast-induced nephropathy; SCr, serum creatinine; CECT, contrast-enhanced computed tomography; m (IQR), median and
interquartile ranges; Rl, renal insufficiency; eGFR, estimated glomerular filtration rate;Modification of Diet in Renal Disease; CG:

Cockeroft-Gault.

Table 5. The clinical outcomes of renal deterioration occurred
after contrast-enhanced computed tomography

In-hospital mortality ~ Length of stay
OR (95% CI) RR (95% CI)

PostRhvoro  7.50 (5.07-11.10)  3.37 (2.41-4.72)
Post-Rlcg 4.76 3.30-6.86)  2.82(2.03-3.93)
CINy s 14.8 (8.92-24.51)  4.96 (3.42-7.18)

OR, odds ratio; CI, confidence interval; RR, relative risk; RI,
renal insufficiency; MDRD, Modification of Diet in Renal Disease
Study; CG, Cockeroft-Gault; CIN, contrast-induced nephropathy.
Multivariate analysis was adjusted by covariates such as age, gen-
der, co-morbidities, and kinds of malignancy.

Post-RInprp: after CECT, estimated glomerular filtration rate cal-
culated by MDRD equation after CECT <60 ml/min/1.73 m”.
Post-Rlcg: after CECT, estimated glomerular filtration rate cal-
culated by CG equation after CECT <60 mL/min/1.73 m’.
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