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A Prospective Study of Fever and Infectious Complications after
Transarterial Chemoembolization or Chemoinfusion in Hepatocelluar Carcinoma

Sang-0Oh Lee, M.D., Yang Soo Kim, M.D., Mi Suk Lee, M.D., Doo Ryecon Chung, M.D.,
Eun Ok Kim, M.D., Young-Hwa Chung, M.D., Jun-Hee Woo, M.D., YungSang Lee, M.D,,
Dong Jin Suh, M.D., Gi Young Ko, M.D.", Kyu Bo Sung, M.I).", and JiSo Ryu, M.D.

Depariment of Internal Medicine and Department of Diagnostic Radiology’, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, Korea

Background : Transarterial chemoembolization (TA
CE) and chemoinfusion (TACI) are the methods used
increasingly in hepatocelluar carcinoma patients. In this
study, the incidence of fever and infectious complications
after TACE or TACI in patients with hepatocellular
carcinoma was investigated and clinical parameters predic-
ting such complications were evaluated.

Methods : Prospective surveys were done in hepato-
celluar carcinoma patients who had undergone TACE or
TACI from June to August, 1997. Three hundred three
treatment cases with TACE (200) or TACI (103) in 284
patients were analyzed. The postembolization syndrome
was defined as fever following TACE or TACI that
spontaneously subsided without the evidence of infec-
tions or extrahcpatic embolizations.

Results : One hundread eight(35.6%) out of 303
cases showed fever after the treatment. Regarding the
etiology of the fever, infections occurred in 7 cases (2.3
%), and ischemic cholecystitis existed in 5 cases (1.7%).
In one case the cause was not clear and 95 cases (31.4
%) were classified as the postembolization syndrome. Out
of the case with infections, three had culture-negative

neutrocytic  scites, two spontaneous bacterial perito-
nitis(one was accompanied with sepsis), one septic
shock, and one urinary tract infection. The postemboli-
zation syndrome was more frequently found in the
cases with ascites (odd ratio [OR], 2.74; 95% confi-
dence interval[Cl], 1.30~5.75), with larger tumor(OR,
1.15; 95% CI, 1.06~1.24) and with embolization of
both hepatic arteries (OR, 1.81; 95% CI, 1.00-~3.28).
In the cases with infections, many satisfied the criteria
for systemic inflammatory response syndrome (SIRS,
P<0.05) or had abdominal pain 72 hours later (P<
0.01) after the treatment. However, no other laboratory
data predicted infection among the cases with fever.

Conclusion : After TACE or TACI in hepatocellular
carcinoma pateints, 31.4% of cases showed the postem-
bolization syndrome and 2.3% of cases showed infec-
tion. Infection should be considered as a cause of fever
in patients satisfying the criteria for SIRS or with abdo-
minal pain 72 hours later after the treatment.

Key Words : Fever, Infection, Chemoembolization,
Chemoinfusion

A4 119989 349 184, £ :1998d 54 104

RAAFL: 7 oF ‘%’L‘ﬂl‘ﬂ'-ﬁl ATy =
Tel: 02)224-3300, Fax : 02)224-6970
E-mail : yskim@www.amc.seoul.kr

M B

AIE e Xgz ofe] whiSe] AEE ot ofF
£ By Zih=al glek AR ol 7.9 @ W(transarterial chemo-

- 235 -



236  olde 8] 1Y :AAE ¥ ddd A4 S
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1997 6YFE] 8U7A] A FedeiflollA Ry Al
oteg ohi A o £ 2¥E Al W BAE dge
2 sl 2 A4 A ey 7k 2EE A9
¥ ook Eulfeeding artery)oll =3+ $)XAFIAL cisplatin
2 mg/kg)E iodized oil (Lipiodol, Andre Guerbet, Aulnay-
sous-Bois, France)?} Eglslo] 913l £ Al 4 gelatin
sponge particles (Gelfoam; Upjohn, Kalamazoo, Mich) 2 <d <k
Sl g A Z ). ghel 9] g8 cisplatin-Lipiodol £
3 fofnk 2908t & Gelfoam A8l e 7924 V)
2 7 710l AskAl Askslol Qlrh Fokol THSIsH

A =lo] Q= 7ol Alelelvt.
2. T H

2E 9AEES 3 A7 Y £ 24E A g

Al % 299} 4UR] ¥ doll complete blood cell count

(CBC), erythrocyte sedimentation rate(ESR), C-reactive pro-
tein(CRP), prothrombin time(PT), aspartate aminotransferase
(AST), alanine aminotransferase(ALT), alkaline phosphatase
(ALP), total bilirubin, albuming &43¢dct. #4 M o)
F 84E Alefalz] Aak Al & o] gl 7Sl
urinalysis, ¥ X4 #4dE& Agslga, E¢71 de 8
oAy H5 ol cell count, differential count %) H<= wj]
% FAAE Asiolck. B wiokE i g wiok o
(blood culture bottles; BACTEC)ell 10~20 mL9] 22 7
Fasls A4 ool whE A, ol Ag ¥ w
ool wbARH 74 A4 ET) WEL A Aok
g o] Q18 Afells €Y wieks A7 THeR v
= 1+)
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29014 33) Astel g Aseigich
she A W ) 2YE AQE ¥ BT HoE A

g 2Asie] 317C o4 WE welolekn Rfsisict
Feigh Aol glol 79 ol Wael A&HE AE, 2
QuE © Pdolt ulgel AuFH 2L 7 o AAFE
el glo) H8 239 B A4 93RS A%
ek $TAE AA4 YS9 FA7 6L Fro %
ofefe A Moz dgert Y4HeR el Ak 3
3 AYHoE AL Folshn 2 wiek A Azl
Fol YA kol FFA Fol§ FAeAE

MY 27deld Fofel A7l A4 93 ool
et 7h 2 399 44g JFes sln 94d &
Ao 23 $58 oS BuekiA WEAE Baz o
A%l gl 2lo] Y Aoz ARsc
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3. EHHEe =it

a4 S AYESL Z2AFY FA dewA
c}23} 7+E& systemic inflammatory response syndrome(SIRS)
o) kA A% F 21 ol4g WEY WlE silck ) A
Lo] 38T ol4t = 36T ofal, 2) Autrrl £ 903 o
A3y FEFTE Bk 208 o]4k el PaCO.7} 32torr o]&l,
4) T 7} 12,000/mm’ o] 4t 4,000/mm’ ofs} Lt
a4 AHT 10% o4, 4 AIFA gl B4
Aol A chaiel w2 7} 250/mm’ olAtelw A Fol &
99 492 Aelsgn e F9nA et da
M7 F7} 250/mm’ o4l ol vl &4 FATA
¥.4x(culure-negative neutrocytic ascites)2}aL shgicH?. 84
Barol Aol HEF 78 25002 Jr ghE e o
3 Folld wjA 2. 9] 79352 CDC(Centers
for Disease Control and Prevention)oll4] H &t 7|5l wighch




9, 4N FEFTE U 41 % FY 28 A F 2
odo] wrAsiglont A I 2k 9] MAF] FA7 gl &
WAz wao] 249 492 st

s AE Y A9 2 F YA B A Ahe
A% F WAE F1EeR ChilkPugh B4} 2 o4 37}
371 8 biliubin 4227} 20 mg/dL o] Zb L A
FH ) MY 5 2AR ASE Fouge. 34
7+ BAL A4AE ¥ ¥A biliubin %7} 20 mgdL of4}
o2 ZIkla AlE F 45 olulel] 7MY Egul & 4R
RAAADT. 1 8| AFe PUBE A E 12 ol
A 739 oher A vl F]] gy Ay dSes
kR
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Student ttestE o]-B3}Ad, o] F oun| QU Aol]E B
458 logistic regressiong E3f -2 Y F(odds ratio)
F Felock 53Y #F £XE w24 g 5 7 2
vzoll4] s wi4i= Fisher's exact test®, oi&38.2
Mann-Whitney U testE o] &5}ic}k. p-value7} 0.05 wTie)
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1997'3 64¥E] 8U7HA] 28679 HA Erlssh 7HE
o glellA] 305¢l19] ZHEY ek A gl £]] awje] A
Bk o] F 2dlli= A7 2B ZAEy QA AFA
Hakedo]l Sy Gellld Algo] Adsle] ojSg e
284, 30318 diho R st

HF QAL 56+104195 FA7F 2322(81.7%), AR}
527%(18.3%)01%ick. T+ AkE-g FRksta e #Abs 148
=H(52.1%)019 3, o] 59 Child-Pugh A5+ HF 70197
olfdet. Alg Hell ofu] 47} QW b= 49%(i7.3%)
oigith. F 303 FoijA 7S skt A" aie] 2004l
ARG T LA 1030l 3HeE 9] 848 Ajsfsisich

Alg §F 195¢i(64.4% )0l A= Hhedo] glglat Lie{ Al 108
(35.6%)oll 4] wrede] Agich Lol fddod HedAl A E
o 7(23%), 7+ o HAZQ "4 ddedischemic
cholecystitis)e] Sefj(1.7%)%L 1dlE 237 S0 vz
95edl31.4%)F AAE ¥ FFT2E EFelld Alg Aell
e 9 77 F O o|fE AFAE ALY wine] 9l
© dle 9dBomHeut Alg A Ao giaE A
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28 e shis gl wdo] UNRY 1084l F A
g Fol SHsr] Aell HEA G§FH X5g AR o=
3544)(28.4% )0} T}

Ha ol oA 54E 7ML Bl Hie & SF
Tol 2 WAsle A it whedo] Yl Tt wlmeled
tHTable 1). o] gyl ol wlsl MHAg F FFFol
A T4 B 9l 7l o w28 % vs. 3.2%;
p=0.038), £<T ] Frimean, 49+38 em vs. 6.8743
cm; p=0.001). MHE F FEFol UAAY TollA] 3 £
Sl wis) ArHeol vl ol AlPSIYI(58.5% vs.
78.9%; p=0.001) oluj A& # Lipiodol®] k% © uotch
(mean, 58+3.6 mL vs. 7.9+39 mL; p<0.001). A= 3
T RhEAHog Aled wkwl dlFRel oyl Algol 33
o3}l odlgel W% F FEFol UMY TollA T w3
vh(54.4% vs. 69.5%; p=0.020).

Table 1. Comparison of Clinical Characteristics between
No Fever and Postembolization Syndrome(PES)

Group
(1:’1‘11};"5‘;“ PES (n=95) p-value
Age(years)” 56.1 + 95 549 + 118 NS
Sex(male;female) 159 : 36 78 : 17 NS
Liver cirthosis(%) 105 (53.8) 46 (48.4) NS
Child-Pugh class A 50 (47.6) 21 (45.7) NS
B 45 (429) 21 (45.7)
c 10 (9.5 10 L7
Ascites(%) 25 (12.8) 22 (23.2) 0.038
Tumonr type(%) NS
Single nodular 86 (44.1) 43 (45.3)
Multiple nodular 92 (47.2) 42 (44.2)
Diffuse 17 ( 87 10 (10.5)
Tumor size
(cm)" " 49 + 38 68 t 43 0.001
Biliary obstruction
(%7 3(15  5(53) NS
Portal vein thrombosis
%)* 42 (21.5) 29 (30.5) NS
TACE(%) 114 (58.5) 75 (78.9) 0.001
Amount of Lipiodol
(mL) 58 + 3.6 79 + 39 <0.001
Session number 0.02
3rd 106 (54.4) , 66 (69.3)
4th 89 (45.6) 29 (30.5)
" :meantSD

: greatest diameter on computed tomography
¥, . . .

: obstruction of common, right, or left hepatic duct
% . obstruction of main, right, or left portal vein
Abbreviations : TACE, transarterial chemoembolization; NS,
non-significant
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el HAellA 2u] Qle XelE Bl Wa-5S logistic
regressiong §3% chg BAE IcHTable 2). 2 A
MAE ¥ 2379 Yl WE(odds natio)s H47) e
7350} 2.74u}(95% confidence interval [CI], 1.30~5.75)%132
Zok2] A7)t | em F7HE o)l wheh L1SwR P E(95% CI,
106~1247} Zokslsich. Aee AR HAE H3 5
o 24S VIEeE S u #H9 7 FHe EA ot
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fon B O

328)% 2oich Je} #9 # Lipiodold] aolit A% 3]

Table 2. Multivariate Analysis on the Effects of Signi-
ficant Variables for Postembolization Syndrome

Variables Odds — valie  95% CLL.
ratio
Ascites 2.74 0.008 1.30~5.75
Tumor size (cm) 1.15  <0.001 1.06~1.24
Embolization level
Chemoinfusion 1 — -
Superselection” 0.92 0.742 0.56~1.51
RHA or LHA 1.19 0510 0.71-2.02
RHA and LHA 1.81 0.049 1.00~-3.28
Amount of Lipiodol (mL) 1.10 0.077 099~1.22
Session number
3rd 1 — -
4th 0.67 0.201 0.36~1.24

“embolization at the level distal to first branch of nght or
left hepatic artery

Abbreviations : RHA, right hepatic artery; LHA, left hepatic
artery; 95% C.l., 95% confidence interval
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HYgF 4, WG4 o] ¢, 88 FdFol 1do|dth
(Table 3). s{PFS UG S99 lodls &5 wigkol4
= Klebsiella pneumoniae, 88 wljokellX < K. pneumoniae$}
Escherichia coliz} viekEglar wd zhdol] &3t olxp4 &
stedo] oJ4lsio] AE F g HAMEE Alfellont =7
wel 4ol whd stde A §lch K preumoniae
o &g AHPYY & ldle Algdt ohg d Adsiglch a8
#4598 1dls 474) oz $2k2 AlE A urinalysise A4
ol 2 &A FAel glalx Tudg /MAZ A ke
Ag F 194 g g o] 43 A 383Te 2
ol glol Nelaton 23+ 5o AJ#H3t winalysis % 2 wj
ok AAoll4 Exet | viridans Streptococcus7} 10°CFU/
mL o] AetA Zed4d el Yo g FRallct

Mg F STl AN T A eHE L9 9
44 BAE vzl 2 vlE CdiFE 5 UAe I
AEgol v A gob HokcK(Table 4). HA4 F FI
o A4 AHEF ol 2he] AE Az 9 AE 7] 7l
Zel7t glen gado] Aol Aoz} ek
o] Azt =S digh Aol Huz 33 of SIRSSY 4
742 A1E F 27hA ol4hg mbEel ST AXE ¥ F
FFINAE 21%5) 516%ele) ) g4 PAZIAE
85.7%2 100%2 2Juj A o @dchp=0.044, p=0.015). &
2 5% Bk o, 559 X9} AE /L 4AE F

Table 3. Clinical Data in the Seven Patients with Infectious Complications after Transarterial Chemoembolization or

Chemoinfusion

Age/ Sex Tumor size Embolization Liver cin:hosis Asscx_:iated Infegtiot_ls Final outcome
(cm) Level (class™) findings complication
54/F 4 S LC (B) Ascites CNNA Alive
62/M 3 LHA LC (O) Ascites CNNA Alive
48/M 4 I LC A) Ascites CNNA Alive
54/M 5 S LC (B) PVT(M), ascites SBP(E.coli) Alive
5I/M 3 S LC (B) PVT(R), ascites SBP/Sepsis Alive
(K.pne,E.coli)
75/M 8 R/LHA - - Septic shock Death
(K. pne)
47(F 10 R/LHA - - UTI(S. viridans) Alive

" . Child-Pugh class
Abbreviations : I, chemoinfusion; S,

superselection: R/LHA, right and left hepatic artery; LC, liver cirrhosis; PVT(M), main

portal vein thrombosis; PVT(R), right portal vein thrombosis; CNNA, culture-negative neutrocytic ascites; SBP, spontaneous
bacterial peritonitis; UTI, urinary tract infection; K. pne, Klesiella pneumoniae; S. viridans, viridans Streptococcus



Table 4. Comparison of Clinical Variables between
Postembolization Syndrome(PES) and Infections

Group
PES(n=95) Infections (n=7) p-value
Fever
Onset time (hours) 23(1-120) 27 (18-~360) NS
Duration (days) 3(1~2D 2(1~3) NS
B.T.(C) at onset’ 38.0 383 NS
(37.7~39.3) (37.7—~38.9)
peak’ 383 383 NS
(37.7~39.3) (37.8~40.0)
SIRS(%) at onset”  40(42.1) 6 (85.7) 0.044
peak ' 49(51.6) 7 (100.0)  0.015
Chill(%) 47(49.5) 4 (57.1) NS
Abdominal
pain(%) 53(55.8) 5 (71.4) NS
Onset time(hours) 3(0~72) 72 (1.5-360) 0.008
Duration(days) 2(1~-10) 2 (1~3) NS
Pain location(%) NS
diffuse 11(20.8) 3 (60.0)
epigastrium 27(5G.9) 1 (20.0)
right upper 15(28.3) 1 (20.0)
Laboratory data
4%WBC' 0.57 0.76 NS
(-0.46~ 2.63) (-0.32— 1.66)
A %FANC 1.27 1.13 NS
(-0.51~ 5.58) (034~ 2.02)
A %ESR 0.15 0.33 NS
(-0.86~11.00) (-0.07— 2.00)
A%CRP 4.33 1.84 NS
(-025~72.67) ( 0.32~49.80)
A%AST 3.62 2.35 NS
(-0.21~41.41) (-0.79~27.27)
A%ALT 4.12 3.07 NS
( 0.07-45.04) (-0.77-28.12)
A %1-Bilirubin 1.17 1.29 NS
(-0.25~ 4.67) (044 3.2])

Each continuous variable is represented in median(range)

“:at onset of fever

T . when body temperature is peak level

T A%WBC=(WBC at fever - WBC before procedure)/
WBC before procedure

Abbreviations : B.T,, body temperature; SIRS, systemic

inflammatory response syndrome; WBC, white blood cell;

ANC, absolute neutrophil count; ESR, erythrocyte sedimen-

tation rate; CRP, C-reactive protein; AST, aspartate amino-
transferase; ALT, alanine aminotransferase; NS, non-sig-
nificant
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