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( Abstract )

Incidence and risk factors of acute renal failure after transcatheter arterial
chemoembolization for hepatocellular carcinoma

Byoung Kuk Jang, M.D., Seung Hyun Lee, M.D., Woo Jin Chung, M.D.,
Kyung Sik Park, M.D., Kwang Bum Cho, M.D., Jae Seok Hwang, M.D.,
Young Hwan Kim, M.D., Jin Soo Choi, M.D.!, Jung Hyeok Kwon, M.D."

Department of Internal Medicine and 'Diagnostic Radiology,
Keimyung University College of Medicine, Daegu, Korea

Background/Aims: Transcatheter arterial chemoembolization (TACE) is a major modality in the treatment
of unresectable hepatocellular carcinoma. Acute renal failure (ARF) may occur after TACE because of
underlying liver cirrhosis and the presence of radiocontrast agent. However, the data available regarding this
complication are variable and limited. The aim of this study was to determine the incidence and associated risk
factors of ARF after TACE. Methods: From January 2001 to December 2004, a total of 632 procedures were
performed in 377 patients. Of these, the cases with high creatinine levels (= 2 mg/dL) before TACE and with
incomplete medical records were excluded, which resulted in 463 procedures in 319 patients (256 males and 63
females; age 58.7+9.9 years, mean+SD) being examined for this study. Various clinical and radiological data
before and after the procedure were reviewed retrospectively. Results: ARF occurred following 15 (3.2%) of
the 463 procedures within 7 days of TACE. Univariate analysis revealed that serum albumin levels (P=0.025),
Model for End-Stage Liver Disease score (P=0.001), the distribution of Child-Pugh class (P=0.027), and the
proportions of patients with ascites (P<0.001), using diuretics (P=0.010), and with a serum creatinine level
> 15 mg/dL (P=0.023) differed significantly between patients with or without ARF after TACE. In
multivariate analysis, the presence of ascites (P=0.005; odds ratio, 5.297) and serum creatinine level > 1.5
mg/dL (P=0.007; odds ratio, 7.358) were independently associated with the development of ARF. Conclusions:
The incidence of ARF after TACE was 3.296, and the presence of ascites and an abnormal baseline serum
creatinine level were the risk factors for ARF. (Korean ] Hepatol 2008;14:168-177)
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Table 1. Baseline characteristics of patients (n=319)

Age, years™ 58.7+9.9 (29-86)
Gender
Male 256 (80.3%)
Female 63 (19.7%)

Underlying liver disease
Chronic hepatitis B
Chronic hepatitis C

Alcoholic liver disease

192 (60.2%)
35 (11.0%)
25 (7.8%)

Other or unknown 67 (21.0%)

*Mean=SD (range).
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Table 2. Baseline characteristics of the group with or without acute renal failure after transcatheter arterial

chemoembolization (total cases=463)

Characteristics

with ARF (n=15)

without ARF (n=448)

P-value

Age, years™
Gender

Male

Female
Underlying disease

CHB

CHC

Alcoholic

Other or unknown
Child-Pugh class

A

B

C
DM

Present

Absent
Ascites

Present

Absent
Diuretics

Use

Not use
Antibiotics (aminoglycoside)

Use

Not use
Session of TACE*
Previous TACE

Absent

Present

Dose of doxorubicin, mg*

55.0+£8.8

11/15 (73.3%)
4/15 (26.7%)

8/15 (53.3%)
2/15 (13.3%)
2/15 (13.3%)
3/15 (20.19%)

6/13 (46.1%)
4/13 (30.8%)
3/13 (23.1%)

6/14 (42.9%)
8/14 (57.1%)

10/15 (66.7%)
5/15 (33.3%)

9/15 (60.0%)
6/15 (40.0%)

3/9 (33.3%)
6/9 (66.7%)
1.1+19

10/15 (66.7%)
5/15 (33.3%)
41.3+99

58.0£10.3

357/448 (79.7%)
91/448 (20.3%)

247/448 (61.2%)
53/448 (11.8%)
33/448 (7.4%)
88448 (19.6%)

280/428 (65.4%)
131/428 (30.6%)
17/428 (4.0%)

115/448 (25.7%)
333/448 (74.3%)

98/444 (21.9%)
346/444 (77.1%)

123/448 (27.5%)
325/448 (72.5%)

46/392 (11.7%)
346/392 (88.3%)
1.2+1.8

220/437 (50.3%)
217/437 (49.7%)
35.8+14.8

0.261"
0552"

0.656"

0.027"

0.212"

0.000"

0.010"

0.085"

0.782%
0.295"

0.053"

*Mean=SD, ' Fisher's exact test, T Student ¢-test.
TACE, transcatheter arterial chemoembolization;, UICC, international union against cancer; CHB, chronic hepatitis

B; CHC, chronic hepatitis C; ARF, acute renal failure; DM, diabetes mellitus.
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Table 3. Laboratory findings of the group with or without acute renal failure after transcatheter arterial

chemoembolization (total cases=463)

Variables* with ARF (n=15) without ARF (n=448) P-value
BUN (mg/dL) 16375 147453 0.441"
Creatinine (mg/dL) 1.1%0.3 1.0+0.2 0.106"
Number with Cr = 1.5 mg/dL 3/15 (20.0%) 17/448 (3.8%) 0.023"
Total protein (g/dL) 6.6+0.9 6.8+0.8 0.342"
Albumin (g/dL) 3.1+06 35+0.7 0.025"
Total bilirubin (mg/dL) 25+3.2 1.3+12 0.171"
Prothrombin time (INR) 1.4+10.3 1.4+1.3 0.964"
Child-Pugh score 7.46+2.4 6.3+15 0.078"
MELD score 12,759 8.1+55 0.001"
ICG RI5 285+21.3 144.2+1962.5 0.853"
a-fetoprotein (ng/mL) 13,8125+23,314.9 6,236.4+25,396.7 0.309"

*Means=SD, " Student t-test, ¥ Fisher's exact test

MELD, Model for End-Stage Liver Disease; ICG, indocyanine green; INR, international normalized ratio; ARF,

acute renal failure.
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Table 4. Radiologic findings of the group with or without acute renal failure after transcatheter arterial

chemoembolization (n=463)

Variables with ARF (n=15) without ARF (n=448) P-value
TNM stage* 0.452"

I 0/5 (0%) 63/448 (14.0%)

I 6/15 (40.0%) 180/448 (40.2%)

I 8/15 (53.3%) 154/448 (34.4%)

IV-A 1/15 (6.7%) 43/448 (9.6%)

IV-B 0/15 (0%) 8/448 (1.8%)
Number of tumors’ 2.4%25 2.2+2.3 0.793°
Largest tumor size (mm)" 45.0+26.8 45.7+63.6 0.965°
Sum of 3 largest tumor size (mm)’ 52.3+23.7 575+67.3 0.766°
Presence of PVT 4/15 (26.7%) 98/448 (21.9%) 0.751%
TNM stage Group™ 0.303"

Stage I & II
Stage III & IV

6/15 (40.0%)
9/15 (60.096)

243/448 (54.2%)
205/448 (45.8%)

*According to the 4th version of TNM staging of Japanese Liver Cancer Study Group, ' Mean=SD, * Fisher's

exact test, ‘Student’s t-test, "Pearson chi-square test.

PVT, portal vein thrombosis; UICC, international union against cancer; ARF, acute renal failure.

Table 5. Logistic regression analysis for risk factors associated with acute renal failure after transcatheter

arterial chemoembolization

95.0% CI for odds ratio

P-value Odds ratio
Lower Upper

Presence of ascites 0.005 5.297 1.664 16.863
Baseline Creatinine > 15 mg/dL 0.007 7.358 1.727 31.352
CI, confidence interval.
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Table 6. Survival analysis using time-dependent Cox regression model according to acute renal failure after

transcatheter arterial chemoembolization

95.0% CI for hazard ratio

P-value Hazard ratio
Lower Upper
ARF 0.000 18.434 5.941 57.192
ARFxtime in month 0.049 0.750 0.563 0.999

ARF, acute renal failure; CI, confidence interval.

0.84

FP<0.001

Cumulative survival

T
0.0 20.0 40.0 60.0 80.0

Survival duration (months)

Figure 1. Cumulative survival curves after transcatheter
arterial chemoembolization (TACE) in patients with or with-
out acute renal failure (ARF), as determined by time-
dependent Cox regression analysis. The cumulative sur-
vival rate after TACE was significantly lower in the ARF
group than in the non-ARF group. This survival curve
showed that the hazard ratio according to ARF after
TACE changes with time.
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