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| At patients recruited (1=320) |

% Unableto callectdala sheet(n=10}

LPatiems evaluated for safely (n=310}) i

- Unable o followup treatment outcome (r=22)
A 4

lpaﬁems evaluated for efficacy asii1 analysis (n=288}) E

— D i of withina0weeks (=43}

k.
Patients evaluated for efficacy as PPS analysis (n=245})
 Stangardtreatment duration (Meek 44-52 )}Ezzended freaiment duration (& Week 56}

{r="148} {n=98}

Fig. 1 Flow diagram of the patient’s enrollment.

7) EEIFMEEE

TR EIL, BHERRT £ 24 J4EE O HCV-RNA
Batk{k (SVR) & L, Intention-to-treat (ITT, 1 MEL
RS 223, 1 YL EA OB D 5 4
H1) f##7 3 & OF Per Protocol Set (PPS, 44 J8RILL Lk
PR CE M) BT E B 2 o /o, Y ITT fbT
BEGENLENZETHRETRETHLY, #HE
AP FERL IR E R LD 70 b a— Vil
EBRATBD RO LD RERTET L.

8) BlXkAVFHEEE

BE5Mm 48, 858, 1258, 164, 2058, 2434, 48
B, HERT RO HCV-RNA B3, HCVRNA
Bt bR & SVR 3 & OB, WHIRT5 GEd, .
IFN &FERE, aidHIeRnE, BMIL BB, HCV-
RNA fit, ##F09 R (A WF, FHT), PEGIFNa-
2a B X TP RBV @ adherence) @ SVRE: L/ 4B
adherence i, 71 b2 — VICHE S 48 EBOT
ERESRIINT 2 ERORES RO -y F—V
L7
9) HeM¥HE

FHESS, GRBEME (FhsRE - MV - ~E
ryu¥ o) BLURSHEEE, Bk, ik
HKIZoWTHRE L 7.

F MR OWTR, BB RMER L
TOIEIETE grade HFEATH o 72 iFHERE grade
1:1500/uL 8Lk, grade2: 1,000 /uL BAE 1500 /ul
Feif, grade 3 : 500 /uL BLE 1,000 /uL ki, grade 4 ¢
500 /uL i, M/MEEL grade 1 1 7.5 73 /ul Lk, grade
2:5%/uL Bl 757 /ul 3k i, grade3: 257 /ul
PLE 5 F/ul i, grade4 : 25 75 /ul i, ~EX O
¥ gradel: 10g/dL BAE, grade2:8g/dL BL L 10

54 % 4% (2013)

g/dL #if, grade 3 : 65 g/dL Lk 8 ¢/dL ki, grade
4: 65 g/dL kit
10) #EETERIERART
HRETHOSVRFOFEEE I BEZ TR
7z. SVR & non-SVR OF RHEFOLEITE, yHEB
& UF unpaired t-test 27\, FELZBEFICowTOY
ATA Yy 7 ERIC X BE BRI R TT o7z, &8,
FHEAER 5% RiE L.
T BAKTFEIIRE L B R SR - M I s P
R ERGORBEEZIT TV A,

# B
L B (Fig. 1)

2008 4 1 H~12 AT 73 RERkH 5 320 FlAs 88k s h
2. ZOH B 201142 H 28 HOM S THAEERBLA
O T EETH o /2 30 E I ETRE Lz,
RAEMFHEE 310 Haf<, BRHETHERIED 22
i {288 BICEIT R 1T o 72.

2. BEEZ

2 (310 41) B L URIRHETFES (288 F1) DB
HEEREE Table L IRT. FRHETENO I b 4
WYL S & o528 00 (PPS) 1 245 41 (85.1%) T,
Z0 ) bEHER 53 146 B, ERIESIZ 9 FITH o7z,
7 b a— LTSGR 12 8B IS HCV-RNA H8;
HTHIMTERESTIEE LTw2d, ERICRER
BE5HIOPIC 128 B F ¢ HCV-RNA 2k (early
virological response : EVR) LTWAIZb b b§IE
BT bR ERAE0AEEZN TV EVRICE
WCERRS TR NI R S H L i LT,
i, EHFIAZ Vv, BMIASE W, I/MED S H v,
Pt LRHHASE 2 E O RO AS - 72 (Table 2).
3. TAIRZHHE

O ETHEG (288 41) KB 5 SVR

ITT ¢l SVR 88531% (153/288) T, 44
WE L 3% 5T & 7 GEsEE P O PPS BT T 596%
(146/245) THo7z.

@PPS (245 ) =B 5 4 BED 7 4 v A B LE

(Fig.2)

BRI A TagMan PCR TS 2R LA
D%, 48H (RVR) 172%, 12#H (EVR) 530%.
48 JH 883%, #TH84.1% ThH o7,

OEERSF, ERESFIICBT LAY VAR

KRR SVR % (Fig. 3)
12 BRI LA O HCV-RNA Bib#llc BWw ik, 521
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Table 1 Baseline characteristics of the patients.

Patients for safety

Patients for efficacy

assessment assessment
n=310) {n=288)
Age (vears) 588193 589+91
Gender (male/female) 133177 1197169
History of ITFN treatment {no/yes) 181129 1697119
Response of prior treatment 41752 41744
{relapse/non-response)

BMI (kg/m?) 233%34 233%33
White blood cell count (“ul) 4999 + 1554 4979+ 1503
Neutrophil count (/L) 26091084 25991073
Hemoglobin {g/'dL) 137x15 13715
Platelet count (% 10%/1L) 162249 161247
ALT (UL 685x75.5 63.6 757
v+GTP (IUL) 61.0+713 604+71.2
Total cholesterol {mg-dL) 1722x329 1724329
LDL cholesterol (mg/dl) 995+£259 100.9%25.1
Triglyceride (mg/dL) 106.1 £51.2 1059+51.2
AFP {ng/mlL) 9.3%139 93139
HCV-RNA (Log [Usml) 64=08 6308
Histological grading (A0/A1/AZ2/A3) 378495719 377990719

Histological staging (FO/F1,/F2/F3./F4)

7/85/62/40/11 7:80/61,37/10

5, EEEEE HITT70% LD SVR HHE 5 R,

WHIEERD SRV, —7, 13 H I HCV-
RNA B LPE Lo B v, BERS DN
B S X D HEv SVR 5N, HHIC 25 MR
DB B W, BERS TR 1O SVR H#%
Shidrod. LAL, 37HBUBRICEEIEL-WT
3 EERSLTHSVR ERoMid 1 oz

@SB B 4E8m), 7 SVR 3 (Fig 4)

BT SVR HITH BRER S H o225 60 5L
LTI 60 5k X D AT SVR HAHEN - 72(459%
vs.637%). EEH L W TEGT B L, 60 U LoD
SVR HA%426% L bEETH - 72,

GREHESHIC BT 5 SVR ) & non-SVR #1 0 H ik

(BZERARAT) (Table 3)

HIFE ORI, R, BML fwbRE, #ov
250 — VB L O HCV-RNA U M)
Hoh, AIRBRBEOBETICBWTIE, HCV-RNA Bt
LR, R0 & PEG-IFNe-2a 3 X U RBV @ adher-
ence WH B RZEZ RO,

OEERSHNCB VT SVR KE 51 5 B+ OB

(S 1 #HT) (Table 4)

BERBICTEE TH o LHEBIIOVWTELERR

WaRAITo75R, BFNORT BT, Eidcs
Ik, BMIPEWI &, BTV AFa—diHnc
&, HCV-RNA 232w &, 2L LT SVR ICH
HLTwh ThLIHERMGHOBEFEMRS &,
EVR TH 5 I LHM—D SVR I T AT o7
4. HEERBERIBHLIVAFERLESE

OFFHES (NZRRPLIL) OFEBEE (Table 5)

FEHLIE 213 51(68.7%) (520, HIEBH BT 658
HThol, FEFRRLOPTIIEMN B L U5 THERE
EA297% ERDED 0T

@I 7B (grade 575) (Table 6)

12 IZLWTIERE S XTI grade 1 BLEDOIRDVR
b, grade 3 Pl LD MEREANE, BT 587%, L
INC 55%, NEISOE Y TSE1% THhole.

@ ikEE L 20K

44 BFE T O IEBIE 434 (139%) TH o 7275,
Z0H bHERRICL BRI 14 71(45%) THo 7.
FRPA ORI, AR 154, MENE HHE
34, BABEREGERET, 2O HATH .

z =B
SUMBERAFOHT TR HCV F v ) 735 J U

— 358 —



38: 270

i

Table 2
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tion in cases with early virological response.

Comparison of patient characteristics between standard and extended treatment dura-

Standard treatment

Extended treatment

duration duration P-value
m=111 (n=230)
Age (vears) 57.0+95 61772 0.0139%
<60/ =60 59/52 9/21 0.0243%*
Gender
male/female 52/59 11719 (0.3197%*
History of IEN treatment
initial treatment/retreatment 71/40 11719 0.0072%*
Response of prior treatment
relapse./non-response 21/6 1074 0.0502%*
BMI (kg/m? 22427 24337 0.0028*
Neutrophil count (/uL) 27399+ 10874 2602.6x 12752 05764
Hemoglobin (g/dL) 139=14 13714 0.5269%
Platelet count (X 1(#/uL) 172247 146+42 0.0058*
ALT QUL 7171056 504+36.6 0.2800*
v-GTP (IU/L) 53.3+69.5 54.0+996 0.9669*
Total cholesterol (mg/dL) 1777284 176.2+ 34.2 0.8309*
LDL cholesterol (mg/dL) 12211448 93.7+£309 0.5623*
Triglyceride (mg/dL) 976504 1196720 0.0890%
HCV-RNA (Log IU/mlL) 6307 6.1+13 04188%
50-59/6.0-69>/7.0 29/62/16 51873 0.2645%*
Histological grading
AOQ-A17AZ-A3 31/45 9,9 0.7267%*
Histological staging
FO-2/F3-4 64712 1475 05188%*
Timing of HCV-RNA undetectable
< Week 4/Week 5-8/Week 9-12 36/40/35 48718 0.0127%*
Mean = 8D *t-test, * *Chisquare test
£00% -
86.2% 88.3%
= 80.7% 84.1%
S f
D ‘
: o
@ oo% - 58.0%
o
a
g ey 36.7%
=
Qo
P ww 117.2%
°
=
4w 8w 12W 16W 24w 3BW 48w EQT SVR
GOTSE GG OOV (MBERD  (EDIIS (SR0N (VMG  [SUAT {45545

Fig. 2 Virological response rates at each point during PEGIFNo-2a+RBV
treatment in per protecol set population.
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Standard treatment duration

{Week 44-52)

B2 Exended trealmentduratio
{(=Week 586) '

5% [544%

5.0% 75 59i74.4%

SVR rate (%)

o0 )
Seek 4

) & @) (149)
Week 5.3 Week3-12

0.0%0.0%
; {2 00 I 0% 0%
Veek 13-24 Week 25.26 2Week 37

Fig. 3 Sustained virological response rates in patients with standard and
extended treatment duration stratified by the time at which serum HCV-

RNA became undetectable.

Kale Female
=0.3024 = 0.0243
- p=D2024 | | p=0024
JIE ]
X e 545%
L=
«
4
Eaw) |
HES
10 1
° (103183} 39 (4595 [ETEIE (2595 256
Standard treatment  <B) 280 male  female <0 220
duration years yzars years  years
{Wesk $4.57) o oM o ol

Fig. 4 Sustained virological response rates according to age and gender.

FHEEFHIEFNSNTEY, FORBTOFE
BROELELZHLPICT B I E RS BOIFETFIE
ZWL2 LTHEETH L. SEHAMBKICSET S 1,
# A W AOD CRHBMENT 212309 % PEG-IFNo-2a+ RBV
WEOTHIRBEDVHL WS [real world] 1B 2 HHFIK
WEHLMIT B0, ANESROF L EMEREN
BT REHPTOMNN S LRRLRMEL T 7.
¥ SVR ST LT, E35E86C59.6%, ITT
BHT Y B31% LB X CHENTITDORAEERD K
UL BRSO RBPE L. TOREBUL, 2000
EHhS T2HMF TORMRSPTRE 2o 2R LD

5%, [real world] TOXMZITHEBORN R LR ED,
ERR I IER R &R A REUVFBENI LR EET S
L, ZOSVR HEH4 ) BT EMTHLEELLD
TRBRVWPEERD.
KOOV EDE, FhETT 7Y aTE
X Wb Twiz IFN E#R O RFH %, 2007
412 AR CHRTREL 2o 22 &g O HCV-RNA
HWERTH B TagMan PCREHWTHRETHZ & Tho
F R E LT 128 E T TIC HCV-RNA 25 B
FCHRA LM BwTIIERE EERIRS EDOH
WWENSRLIY, 13825 36:8F Tt L 229

~— 360 —



40 : 272 i3 B 54%4% (2013)

Table 3 Comparison of patients characteristics between SVR and Non-SVR groups.

Non-SVR SVR

(n = 86) (n=103) P-value

Age (vears) 60.0+100 56864 0.0254%

<607 >60 33.53 58745 0.0140%*
Gender

male/female 38748 52/51 0.3879%*
History of IFN treatment

initial treatment/retreatment 50425 67.23 0.3301#*
Response of prior treatment

relapse/non-response 10715 1578 0.0806%*
BMI (kg/m? 23437 224x28 0.0207*

<25/225 61723 84,19 0.1453%*
White blood cell count {(/uL} 4920161 5093 % 147 04283*
Neutrophil count {(f/ul) 2492 + 990 2696+ 1104 0.2062%*
Hemoglobin (g/dL} 137x15 14015 0.1391*
Platelet count (X 10%/ul) 152+46 17147 0.0066*
ALT (UL} 68.1+54.3 75.8£109.7 0.5505*
Yv-GTP (IUL) 67.3+712 580+ 708 0.3820*%
Total cholesterol (mg/dL} 1685+ 345 1788 =288 0.0469*
LDL cholesterol (mg/dL} 0997 +249 1048 £246 0.3108*
Triglyeceride {mg/dL) 111.0x533 98.2 £ 46.7 0.1277*
HCV-RNA (Log IU/mL) 6506 62+08 0.0200*

50-596.069/>70 13/53/18 30/53/16 0.0854%*
Histological grading

AO-A1/A2-A3 24/35 28/42 0.9377%*
Histological staging

FO2./F34 44/16 5911 0.1249%*
Timing of HCV-RNA undetectable

< Week 4/ Week 812/ >Week 13 16-11/23 69/27,7 <00001%*
Treatment duration (weeks)

<Week 44> Week 44-52 36,50 7/96 <0.0001**
PEG-IFNe-2a Adherence

< 6(0%/60-80%7 > 80% 3071633 1279/82 <0.0001*%*
Ribavirin Adherence

< 60%.60-80%.” >80% 27.24/27 17/18/66 <0.0001**

Mean =SD *t-test, * *Chi-square test

BWCERRSOBEMELSD Y, ko7 TV a7 P EREEFFEL TP o220, BEESHO
ETHOLNTOLHELEKTH 2. Lo THED ATHEPFNRCFSTLIRTFERITLCAD L, B
BAEFHENHTA BT A4 Y TRENTWIEREESO  HORET L LTEER BML £3 L AFa—)b, HCV-
J#E1E, TaqMan PCR 2 VS AICBWT LR Y RNA B EELHFCH o7 IL28B R { VALHR
LbDTHHZ LIRS R, DORERHFATRBEREL L fo T vk, —

RICETESRICEETARTFICHLTIE, IhET BREERICB VT 48 B OEEHEFOMETFHE LT
7 4 W AMETF L LT HCV-RNA i, o 7#HEO 70 ChoOERTRERECEPLDEELILNS. BMI
F, O91FT I/ EEAEY, NS5A ko ISDR R, RIVAFU— NG EREBRICAATELHEFICEL
IRRDR Z Y, FEMET & LCHER, #, IL28B T, SHARNEORHDPVETHSS. AWML
FROMRF LR, L, 1 2 CEHEY, THHLPIZE oL SIS, ESHLEIIBT 5HEYD
H#HETF & LT PEGIFN % 721 RBV @ adherence, BEREAOBELRINTWS. BXEoERLEIIE
EERE 2 AHE SN TWAY AR CIRERRS TANAERR AR v 2 WF % 2O IFN EG%E
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Table 4 Multivariate analysis for the factors associated with sustained virological response {in cases with standard

treatment duration),

Before start of therapy . All
Factors X

?ﬁtﬁij 95% CI Povalue ?{ii? 95% CI P-value
Age every 10 vears of age 0600 0386-0896 00168 0.580 0.270-1.178 0.1473
BMI every 5 kg'm? 0487 0252.0915  0.0280 0637 0213-1.848 04069
Total cholesterol every 20 mg/dL 1279 1.011-1.635 00435 1.349  0.940-1.987 01123
Platelet count every 20000/uL 1105 09491296  0.2038 0918 0716-1.178 0.4946
HCV-RNA every 1 log IU/mL 0535 03050887  0.0205 0555 0.236-1.195 0.1521
EVR — — e 24651 6.709-125.880  <0.0001
Treatment duration every 4 weeks — — e 1.18%  0.819-1.772 0.3738
FEG-IFNo-2a every 20% — — — 1803 08174047 01433
£§§§;§Z%Le every 20% — — - 0991 05241851 09762

EVR: early virological response

Table 5 Adverse events (except for cytopenia)

System Organ Class” n (%)

General disorders and administration site conditions 50 (16.196)
Skin and subcutaneous tissue disorders 92 (29.7%)

Psychiatric disorders
Gastrointestinal disorders

27 ( 8.7%)
30 ( 9.7%)

Musculoskeletal and connective tissue disorders 9 ( 2.9%)
Respiratory, thoracic and mediastinal disorders 8 { 2.6%)
Metabolism and nutrition disorders 14 { 4.5%)

Eve disorders

Renal and urinary disorders
Vascular disorders
Hepatobiliary disorders

6{ 1.9%)
6 ( 1.9%)
2 ( 0.6%)
8{ 2.6%)

Number of patients for safety assessment: 310
Number of patients with at least one adverse event: 213

Number of adverse events: 658
Tt is reference about MedDRA.

HAPHFERL T 5B L OWEFDH DD, b OREFICH
LTFI7VENREDFRM7ANAERZ LD LS
KEHLTWI LS BROEELZETH 5.
EHRABRGEORTEMAT#NT 5 L, SVRILFS
TARTELTHRENATFIEIRTEETERL Y,
EVR OARIEHEND Z &H 5, HWHIC PEGIFNo-
2a+RBV #HOHRFMNEZHE VMETHILD, B
EWICIXFHIED response EHRTH 552 HET 2
response-guided therapy 25X VO TRV L #EZ 5.
L2L, 3 CRBAED [real world] TiE EVR %%
Shidhoizl, EVRTHoTd §#HE HCV-RNA

DSOS R LR RIS B Wk 7280
ERBEEP—BIITDONE LI hoTHBY, AN
ZECHiE S A WEFRIRBUER T3 < & T 48 AR
FICHELZETFERARITMER V. 8512,
EVR Td D A SERKS S RPIORIERE PH
HALERBIDZ CETRTEY (Table 2), AWFEDE
BRI BU BTG IS DEMERIIL TV S
ZERh, HBMIIEHFOREHRWEIBISE
T oA T ADHEIES B 2 & D ATICE  LENDH 5.
FEHZICHL TR, HREFNO DD EFERIC
KERL, AERC X 2P1hFEHEL, REFHIT—H&
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Table 6 Incidence of cytopenia: grade classification

Factor Grade classification Number of events (%)

Neutropenia Grade 1

29 ( 94%)

Grade 2 87 (28.1%)

Grade 3 161 (51.9%)

Grade 4 21 ( 6.8%)

Total 298 (96.1%)

Thrombocytopenia Grade 1 203 (65.5%)
Grade 2 88 (28.49%)

Grade 3 17 { 5.5%)

Grade 4 0 { 0.0%)

Total 308 (99.4%)

Anemia Grade 1 131 (42.3%)
Grade 2 162 (52.3%)

Grade 3 15 { 4.8%)

Grade 4 1( 0.3%)

Total 309 (99.7%)

Number of patients for safety assessment: 310

BERICBWTOEMED T TE LA LEHLUTITAE,
RECTADERTHH I LW TE .

TR, C TR DWEFEEE Y 4 VAT 5 DAA
WH DO HRAVER, 5 DAAICE2HBIDPLE LB
EFREENTWS, TTIARBTH Yuy7—ElE
HCHa7TI7VENVIDREHTEERY, TE, &
7 A WV A DREEME C BB 23 L T, PEGIFN +
RBV 275 7 VEN T % 3 AlHEI S8R E
ENTVES L LRVEO CEFBHEIEELL
TWAEENH Y, BED DAA TREMTEL W, £
AR MALD DAA BHSEHCELETHTRV, &
W BEDPBENCE L SAFET S, Z0E5%
WR BT 5 L, A CHEBHIF£TH o TH PEG-
IFNa-2a + RBV # TR 410 50% Lo SVR #ht%
HENB Z &% [real world] D& EHICHEMH T & /24
DERBOFRITAKEVWEEZIOLNS,

WFses sk

PR KPR IR R, SRR RERE v 5 —,
B A MR, BODRB B A e v & —, BIFK
BRFER SRS RATIER PR - R
EHEAE, NN EHR, BRAH NGRS ST
FikE, BB AMRESC £ 5 ERAAWMER, 112 & KN
fig, AB MR v 7 —, BRACKE B NE B,
FERE IS, BRI LMER v & — S RESHEA
WA e dE R Rt BEWERe ¥ —3E LA

TV =y s, REHTLEEGHEK Ky#fizv=y s, &
AR, BB BER T ERE Y S — N+ T 4
7 ke, EHEEANTANG R, BB N R
try—, RSB BARRTEH RIS,
BEAR MIRIRGE v 5 —, e T REINEL WA SRS
{ERRNRY, AR HIRE, W EM SRR, R R
Gk, HATRT S R R AR B, Ry OB, g
ARG FARE, KT TESRARRIE, EIIL G H ke, BIR
fleHedRIR i R RE, MBI A AT, R R AR, B R
B geal, RFRREAIRE, (TR ABERF AN, SN
B, B Y b7V, EAMRRERL Y 5 — AR
REE R, BRI A R IR, KPR F BB IR
e, ROTURSLAIBE, 45N BB, BRNEHERE, BMFRSE
BRI, MR AR, BRI, AR
F AR, RRIEIM &R, ARRREEREY Y — &
ANFER, HESREEBRE ol 2Rz =y 27, |
i ARHE AR, ATERMEE B AL SR,
HHBER 7 —, S TR LABWE ALY 2
U=y o EEKTAEEE, ILRPIRE RKEIR e v 5 —,
RIS HEE OBDWE 2 U =y 7, HESNNHE
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Efficacy and safety of pegylated interferono-Z2a plus ribavirin treatment
in refractory chronic hepatitis C patients
—a multi-center study in Kyushu—

Toshihiko Mizuta*, Kunio Fujisaki?, Eiji Kajiwara?, Kazuhiro Sugi”, Kazuhiko Nakao®, Hiroshi Watanabe®,
Kazufumi Dohmen?, Shigetoshi Fujivama®, Masashi Higashi®, Toshihiro Maruyama', Michio Sata*”,
Jun Hayashi®, Shotaro Sakisaka', Yutaka Sasaki'”, Hiroshi Yatsuhashi'®, Masaru Harada',
Hiromi Ishibashi’”, Makoto Oketani'¥, Hirchito Tsubouchi*®

We examined the efficacy and safety of peginterferon (PEG-IFN) alfa-2a plus ribavirin (RBV) therapy for
chronic hepatitis C (CHC) patients with genotype 1 and high viral load by multi-center (73 institutions) study in
Kyushu and totally 320 patients were enrolled. The sustained virological response (SVR) rates were 53.1% and
59.69% in intention-to-treat and per protocol set analysis, respectively. Treatment prolongation over 48 weeks
was more effective in cases which serum HCV-RNA became negative between 13 and 36 weeks after start of
therapy. Multivariate analysis for baseline characteristics revealed that age, BMI, total cholesterol and viral load
were significantly associated with SVR. However, when added on-treatment factors; early virological response
was the only factor associated with SVR. Discontinuation of treatment due to adverse events was no more than
4.5%. In conclusion, PEG-IFN alfa-2a plus RBV treatment to refractory CHC patientsis a well tolerated and can
achieve over 50% of SVR. '

Key words: refractory chronic hepatitis C pegylated interferon «-2a plus ribavirin treatment
anti-viral effect multi-center study Kyushu region
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13 U®IZ 1 Peginterferon o-2b {Peg-IFN) /Ribavirin
(RBV)/Telaprevir (TVR) Z#ISFA#EIC & D #iBTE
D CEBHERF% (CHO) KBV THBHWREENES
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32/5 7, RBV #5E HlHi /200 mg #ht =32/5 I CHIEL,
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B X Uestimated glomerular filtration rate (eGFR, mL/
min/173 m?) DIEBEME L, AMoETICHET 5
BT &5 L7z, eGFR 1, B4k © 194X Cr ™ x age™%,
Itk : eGFR(B4E) X 0.739 ZH vy, B boigEs L
T aspartate aminotransferase-to-platelet ratio index
(APRD) = [(AST/IEH LBRAE) x 100] //MiEL (10°/
L) #ALZY. F—FidhgtE (il cRL, 2
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mERL, ZOBIIPRHEMET S EMCHBEL, 12
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I RBY ® TVR O - FIE2SEEZ 5 A Tw5
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WA OFIE R TVR Q¥ LRSS { O TLEC RS
CEREBLT, ARICBWTIEER - Pk dbE
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MIEZE L 1285 To Hb i (Hb-12W) =10 g/
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VT3 fE[39(38-4.2)vs. 37(26-45) g/dL, p=0.008],
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Fig. 1 Changes in a}) Hb and b) eGFR in the patients who received pegin-
terferon, ribavirin, and telaprevir triple therapy.

APRI [054 (0.26-245) vs.1.17 (0.36-359), p=0.032]
B L U3 HHD eGFR (eGFR-3D) [64.6 (485-87.2) vs.
543 (36.2-60.8) mL/min/173 m’, p=0005] ITHEZE
%2857z (Table). Hb-12W =10 g/dL IZ#%89 % eGFR-
3D @ cut-off ffiix 60 mL/min/1.73 m* CH - 72 (AUC=
0.78, sensitivity =92.3%, specificity =700%, PPV =
800%, NPV =875%, accuracy=826%). eGFR-3D
=60 mL/min/1.73 m*® 10 i & <60 mL/min/1.73 m?
D 19 PIDHETIE, HFEHET eGFR [83.3(68.2-102.8) vs.
69.7 (51.9-785) mL/min/173 m*, p<0001] OHHE
#% 27z eGFR-3D=60 mL/min/1.73 m* \ICHHEET 5
#HHEET eGFR @ cut-off i 80 mL/min/1.73 m* CTdh -
7= (AUC =074, sensitivity = 100%, specificity =58.3%,

PPV =815%, NPV =100%, accuracy=85.3%). Z®
cut-off fEEZ FV 5 &, 1EF#HT eGFR ® Hb-12W IZHE

LB ER LI (p=0013) (Table).
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MUTREORBLEZ 5NEY. ¥, eGFRDZT DR
O, WHRSPEABEORLENINS. B
e BMOBEIZOWTIE, HREHO GFRETH
ZOBROBEMOBEITICHELTWAZLPHLM LR
Y, HIFERE O eGFR B F X BAM O eGFR CTFHIT
& AWREMASRIE I LA, T, BMOBTICIEEE
HCOERDIMES LTBY, B ERFITIRESKR
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Table
feron, ribavirin, and telaprevir triple therapy (n=31)

33:511

Patients’ characteristics according to hemoglobin levels at 12 weeks after beginning peginter-

Hb-12W >10 g/dL

Hb-1237W <10 g/dL

n=11 n=20 Prvalue
Age (years) 62 (26-70) 60 (49-65) 0.984
<60/ >60 {vears) 576 9/11 1.000
Sex: male/female 873 1278 0.698
Body weight (kg) 63 (42-82) 63 (42-82) 0.421
ITPA genotype: CC/CA/AA 8/2/1 16/4/0 0.391
Diabetes mellitus: + 7/ — 3/8 317 0.638
Hypertension: +/— 1710 6/14 0.372
Hemoglobin {g/dL) 145 (13.4-16.8) 139 (11.7-16.4) 0.131
Platelet counts (/ul) 18.5 (11.9-23.0) 162 (7.9-25.1) 0.069
AST (IU/L) 31 (21-164) 65 {19-142) 0.107
ALT UL 36 (22-155) 64 {16-176) 0.282
Albumin {g/dL) 39 (3842} 3.7 (26-45) 0.008
Creatinine (mg/dL) 0.76 (0.59-0.93) 0.80 (0.58-1.13) 0.869
Urie acid (mg/dL) 59 (3494 5.8 (3.398) 0.901
eGFR (mL/min/1.73 m% 75.7 (60.7-102.8) 73.6 (51.994.8) 0.167
eGFR: <80/ >80 6/5 19/1 0.013
eGFR-3D {mL/min/1.73 m?% 64.6 (48.5-87.2) 54.3 (36.2-60.8)" 0.005
eGFR-3D: <60/ =60 3/7 141 0.002
IV collagen 7S (ng/ml) 4.7 (34-5.6) 57 (39-7.3)¢ 0.059
APRI 0.54 (0.26-2.45) 1.17 {0.36-3.59) 0.032
Peg-IFN dose during 12 weeks (tg/kg/ week) 1.42 (1.29-1.59) 144 (1.07-1.71) 0.984
RBYV dose during 12 weeks {mg/kg/day) 102 (6.5-14.3) 8.4 (5.0-12.6) 0.186
RBYV dose reduction 8 18 0.317
TVR dose during 12 weeks (mg/kg/day) 29.1 (17.1-39.1) 285 (13.9-44.0) 0.837
TVR dose reduction/discontinuation 71 1073 0.754

15.°n=8, dn=13.

Values are median {range) or number of patients. “n=10, bn=

Hb-12W, hemoglobin levels 12 weeks after beginning therapy; ITPA, inosine triphosphate pyrophosphatase;
eGFR-3D, eGFR 3 days after beginning therapy: APRI aspartate aminotransferase-to-platelet ratio index.
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RNEE
Prediction of anemia in triple therapy with
peginterferon o-2b, ribavirin, and telaprevir for
patients with chronic hepatitis C from the
viewpoint of renal function

Yasunori Kawaguchi”®, Toshihiko Mizuta®,
Yasushi Ide?, Shinji Iwane?, Toshikazu Kohira”,
Saori Kamachi?, Shunya Nakashita?,
Satoshi Oeda”, Yuichiro Eguchi”, Twata Ozaki?

Anemia is one of the most important side effects in
triple therapy, and it is known that ribavirin-induced
anemia is enhanced by telaprevir-induced renal dys-
function. Therefore, we investigated the relationship
between hemoglobin (Hb) levels and the estimated
glomerular filtration rate (eGFR). Hb levels showed a
transient increase at 3 days, then gradually decreased
until achieving nadir at 12 weeks. Conversely, eGFR
achieved nadir at 3 days. A Hb level of <10 g/dL at 12
weeks was significantly associated with eGFR at 3
days, and the cut-off value was 60 mL/min/1.73 m% An
eGFR of <60mL/min/1.73m? at 3 days was significantly
associated with eGFR at baseline, and the cut-off value
was 80 mL/min/1.73 m% eGFR may be a useful clinical
parameter for protecting against severe anemia.

Key words: telaprevir, anemia, eGFR
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A prospective randomized controlled
trial of hemostasis with a bipolar sealer
during hepatic transection for liver
resection

Masaki Kaibori, MD, Kosuke Matsui, MD, Morihiko Ishizaki, MD, Tatsuma Sakaguchi, MD,
Hideyuki Matsushima, MD, Yoichi Matsui, MD, and A-Hon Kwon, MD, Osaka, Japan

Background. Excesstve intraoperative blood loss and the possible requirement for blood transfusion are
magor problems in hepatic resection for liver tumors. The decrease of blood loss is a goal in lLiver surgery,
and several lechnical developments have been introduced for this purpose. The aim of this prospective
randomized study was to compare the use of the Cavitron Ultrasonic Surgical Aspirator (CUSA) with a
radiofrequency-based bipolar hemostatic sealer versus CUSA with standard bipolar cautery (BC) in
patients undergoing hepatic resection.

Methods. One hundred nine patients with liver tumors were randomized to undergo hepatic transection
via CUSA with a bipolar sealer (Aquamantys 2.3 Bipolar Sealer; n = 55) or BC (n = 54). Blood loss
during parenchymal transection and speed of transection were the primary end points, whereas the degree
of postoperative liver injury and morbidity were secondary end points.

Results. Compared with the BC group, the bipolar sealer showed lesser blood loss during transection
and blood loss divided by resection area (P = .0079 and .0008, respectively), shorter transection time
(P =.0025), faster speed of transection (P < .0001), and fewer ties and ties divided by resection area
required during transection (P < .0001).

Conclusion. CUSA with a bipolar sealer is superior to CUSA with standard BC for various hepatectomy

in terms of less blood loss and faster speed of transection, with no increase in morbidity. (Surgery

2013;154:1046-52.)

Department of Surgery, Hirakata Hospital, Kansai Medical University, Hirakala, Osaka, Japan

SEVERAL DIFFERENT OPERATIVE DEVICES for hepatic
transection and coagulation have been proposed
with the aim to minimize intraoperative blood
loss, which is associated with an increased rate of
postoperative morbidity and mortality, as well as
with decreased long-term survival."? Most blood
loss occurs during parenchymal transection.’
Several techniques have been developed for safe
and careful parenchymal dissection. The popular
devices facilitating bloodless transection include
standard bipolar cautery (BC; B. Braun Aesculap

This RCT study was registered with the UMIN Clinical Trials
Registry (UMIN-CTR) on April 1, 2011 (Registration number
UMINO000005325).
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Japan, Bunkyo-ku, Tokyo),* the Cavitron Ultra-
sonic Surgical Aspirator (CUSA; Tyco Healthcare,
Mansfield, MA), which uses ultrasonic emergy,5
and the radiofrequency (RF) coagulator (Tissue-
Link; TissueLink Medical, Inc, Dover, NH), which
uses RF energy.® In Several previous studies,
researchers investigated the role of these different
operative devices in hepatic transection compared
with the traditional clamp-crushing technique or
CUSA."™

Indeed, hepatic transection by the clamp-
crushing technique or CUSA is safe and simple
and can be performed with different coagulators.
The bipolar sealer used in the current study is a
relatively new device that delivers RF energy
coupled with saline solution irrigation for hemo-
static sealing at lower temperatures (<100°C) than
conventional electrocautery devices. This device
functions to shrink the collagen in the walls of the
tissue vessels without causing charring or burning,
in contrast to standard electrocautery.'® Several
clinical applications of this bipolar sealer have
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been reported in the literature, including its use in
orthopedic oncology procedures,'! total hip,'® and
total knee arthroplasty,'®>'® spinal procedures,'*
and pulmonary resection.

The bipolar seems less efficient in sealing the
vascular structures encountered during dissection,
and it may produce necrosis on the cut surface,
which may be a source of morbidity. In contrast,
BC seems to be one of the most widely used
procedures and a more economic coagulation
device in liver procedures. The aim of this
prospective randomized study was to compare the
use of CUSA with a bipolar sealer versus CUSA
with BC in patients undergoing hepatic resection.

METHODS

Patients. All patients scheduled for liver resec-
tion at Hirakata Hospital of Kansai Medical
University (Osaka, Japan) between August 2010
and January 2012 were screened for this study. The
inclusion criteria were elective hepatectomy, age of
>18 and <80 years, adequate cardiopulmonary
and renal function, and ability to provide written
informed consent. Patients with portal vein tumor
thrombus or previous portal vein embolization
and those in whom portal vein resection was
anticipated were excluded. Patients with ruptured
hepatocellular carcinoma (HCC), those undergo-
ing repeat hepatectomy, and those in whom
concomitant bowel or bile duct resection was
anticipated also were excluded.

Before the operation, each patient underwent
conventional liver function tests and measurement
of the indocyanine green retention rate at 15
minutes. Hepatitis screening was performed by
measurement of hepatitis B surface antigen and
hepatitis C antibody. The levels of a-fetoprotein
and protein induced by vitamin K absence or
antagonist-Il were also measured. Preoperative
radiologic assessment always included computed
tomography or magnetic resonance imaging of the
chest, abdomen, and pelvis.

Operative techniques. Operations were classi-
fied according to the Brisbane terminology
proposed by Strasberg et al.'® Anatomic resection
was defined as resection of the tumor together
with the related portal vein branches and the
corresponding hepatic territory. Anatomic resec-
tion procedures were classified as hemihepatec-
tomy (right hemihepatectomy was defined as
resection of Couinaud subsegments'” V-VIII, and
left hemihepatectomy was defined as resection of
subsegments II-IV), extended hemihepatectomy
(hemihepatectomy plus removal of additional
contiguous segments), sectionectomy (resection

Kaibori et al 1047

of 2 Couinaud subsegments), or segmentectomy
(resection of one Couinaud subsegment).

All nonanatomic procedures performed for both
peripheral and central tumors were classified as
limited resection. Peripheral tumors and tumors
with extrahepatic growth were treated by partial
hepatectomy because in using this method we were
able to achieve a resection margin wider than 1 cm.
Conversely, central tumors located near the hepatic
hilum or major vessels were treated by enucleation
because it was too difficult or dangerous to remove
enough of the liver to obtain an adequate margin. A
Pringle’s maneuver usually was not performed
during hepatic resection. In cases of blood loss
of >500 mL during transection, we performed
Pringle’s maneuver with an ischemic time of
15 minutes and reflow time of 5 minutes.

The transection was performed with the CUSA,
and the vessel coagulation was performed by the
bipolar sealer (Aquamantys 2.3 Bipolar Sealer;
Salient Surgical Technologies, Portsmouth, NH;
Fig 1) or BC (Fig 2) according to the randomization

- process, to which the surgeon was not blinded. This

device delivers RF energy to bleeding tissues via the
use of a conductive saline fluid that increases the
affected surface area during hemostasis and main-
tains a relatively cool surface temperature of
approximately 100°C."° The thermal effect of the
RF energy shrinks type I and III collagen fibers in
the walls of arteries and veins, which serves as the
mechanism to minimize perioperative bleeding.'®
The surgeon maintained full control of saline
flow by an electronic switch. Vessels thicker than 2
mm were ligated with thin (3/4-0) sutures in both
groups. A closed-suction silicon drain was inserted
into the subphrenic or subhepatic space close to
the cut surface of the liver before abdominal
wound closure. The drain was brought through a
separate stab wound on the anterior abdominal
wall and connected to a closed system with low
suction pressure. The abdominal drain was
removed on postoperative day 3, unless there was
excessive leakage of ascites or bile. The study
protocol was explained to all patients, and they
understood that they would be selected randomly
to undergo hepatic resection via CUSA with a
bipolar sealer or with BC. All patients provided
written informed consent to participate in the trial
and were randomized by the envelope method. All
operations were performed by the same surgeon,
who had experience with more than 700 hepatic
resections. The protocol for this study was
approved by the institutional ethics committee.
Outcome measures. The primary end points
were blood loss during parenchymal transection
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i
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%‘ Excluded from analysis (n = 0} Excluded from analysis (n = 0)
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<<

Fig 1. CONSORT diagram for this study.

Fig 2. (A) Photograph showing transection of the liver using the CUSA and bipolar sealer. (B) Aquamantys RF bipolar

sealer device.

Fig 3. Photograph showing transection of the liver using
the CUSA and BC.

and speed of resection. Blood loss was carefully
monitored before, during, and after liver transec-
tion. The amount of blood loss was estimated by
inclusion of the suction volume after subtraction
of rinsed fluids and weighing of the swabs that
were used during transection. As soon as liver
resection was completed, sterile paper was applied
to the remaining liver surface, and the outline of
the cut surface was drawn onto this paper to
measure the surface area.

The secondary end point was the incidence of
postoperative morbidity. Postoperative complica-
tions were defined and classified by the modified
Clavien system.'® To summarize, Grade I was any
deviation from the normal postoperative course
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Table I. Demographic, clinical, and pathologic characteristics of the 2 groups

Bipolar cautery (n = 54) Aquamantys bipolar sealer (n = 55) P value

Age,y 71+9 71 +10 .8700
Sex (male/female) 37/17 34/21 .4630
HBV/HCV/NBC/HBV + HCV 4/27/28/0 7/25/22/1 5917
Diagnosis 9176

Hepatocellular carcinoma 34 (63) 33 (60)

Metastatic liver tumor 14 (26) 14 (25)

Intrahepatic cholangiocarcinoma 3 (5) 5 (9)

Benign disease 3 () 3 (5)
Child-Pugh class (A/B) 46/8 46/9 8237
ICGR15, % 11.8 £ 5.5 135 + 4.8 1192
Albumin, g/dL 3905 39+04 4226
Total bilirubin, mg/dL 0.7 + 0.4 0.8 0.3 7891
Prothrombin time, % 93 + 14 89 +13 .1936
Platelet count, X10%/ulL, 20.8 + 10.7 19.1 £ 94 .5987
AST, U/L 33 + 23 41 + 24 1127
ALT, U/L 30 + 32 39 +29 1471
Operative procedure 4358

Extended hemihepatectomy 4 (7) 5 (9)

Hemihepatectomy 9 (17) 16 (29)

Sectionectomy 27 (50) 22 (40)

Segmentectomy 4 (7) 4 (7)

Limited resection 10 (19) 8 (15)
Tumor size, cm 3.2+21 3.9+ 27 1911
Tumor number 1.4 +0.8 1.4 +0.7 9915
Associated liver disease .9785

Normal 18 (33) 18 (33)

Fibrosis or hepatitis 27 (50) 27 (49)

Cirrhosis 9 (17) 10 (18)

Values in parentheses are percentages. Data represent the mean + SD or the number of patients. Continuous data are mean * SD.
ALT, Alanine aminotransferase; AST, aspartate aminotransferase; HBY, hepatitis B virus; HCV, hepatitis C virus; ICGRI5, indocyanine green retention rate

at 15 min; NBC, nonhepatitis B or C virus.

that did not require special treatment, Grade II
was a deviation that required pharmacologic treat-
ment, Grade III required operative or radiologic
intervention without (IIla) or with (IIIb) general
anesthesia, Grade IV was any life-threatening
complication involving dysfunction of one (IVa)
or multiple (IVb) major organs, and Grade V was
death. Postoperative bile leakage was diagnosed
by the following findings: detection of bile from
the wound or the drain (total bilirubin level in
the drain fluid >3 times that in the serum),
intra-abdominal accumulation of bile confirmed
by drainage, or demonstration of bile leakage on
postoperative cholangiography.

Statistical analysis. In our recent experience, a
mean blood loss of 990 mL with an SD of 510 mL
was expected. To validate the hypothesis that the
bipolar sealer could reduce blood loss by 300 mL
with an « error of 0.05 and a f error of 0.20, a
required sample size of 47 patients per group was
calculated. Allowing for a dropout rate of 10% after
randomization, we concluded that at least

52 patients were needed in each group. Results
are expressed as mean = SD. Demographic, physi-
ologic, and clinical data for the 2 groups were
compared by the ttest or the Mann-Whitney U test
for continuous variables, whereas the % test or
Fisher exact test was used for categorical data.

RESULTS

A total of 119 patients were assessed for eligibility
for this study (Fig 3). Fifteen patients did not meet
the inclusion criteria for the following reasons:
bowel/bile duct resection,” repeat hepatectomy,®
portal vein thrombus or previous portal vein embo-
lization,3 ruptured HCC,? and anticipated vascular
resection.” Two patients declined to participate.
Fiftyfive patients were randomized to undergo
treatment with the CUSA with the bipolar sealer,
and 54 were randomized to undergo treatment
with the CUSA with BC. Table I summarizes the
baseline and operative characteristics. The 2 groups
were well matched for all studied parameters that
may represent risk factors for adverse outcomes.
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Table II. Operative outcomes of the 2 groups
Bipolar cautery (n = 54) Aquamantys bipolar sealer (n = 55) P value
Operation time, min 409 + 148 382 + 115 .3098
Total blood loss, mL 1076 = 762 677 + 433 .0486
Blood transfusion, * 10/44 3/52 .0354
Resection area, cm? 71 + 42 75 +52 5501
Transection time, min 115 = 65 81 + 42 .0025
Blood loss during transection, mL 697 +837 271 + 233 .0079
Speed of transection, crn?/rnin 0.52 + 0.34 0.88 + 0.46 <.0001
Blood loss/resection area, mL/cm® 10.6 £ 9.1 49 +£58 .0008
Number of ties 228 +11.1 131+£78 <.0001
Number of ties/resection area, /cm? 0.54 + 0.31 0.23 + 0.15 <.0001
Number of patients who underwent 11 4619
Pringle’s maneuver
Morbidity, + 5/49 3/52 4463
Bile leakage 3 0
Intra-abdominal abscess 1 0
Liver failure 0 0
Pleural effusion and/or ascites 1 2
Pneumonia 0 1
Grade of operative complications
I 0 0 41056
I 0 1 (33%)
Ila 3 (60%) 2 (66%)
IIIb 1 (20%) 0
IVa 1 (20%) 0
Vb 0
\" 0
Postoperative hospital stay, d 17.1 £13.1 121 £6.5 .2492

Data represent the mean + SD or the number of patients.

Operative outcomes for both groups are listed in
Table II. There were no statistically significant
differences between the 2 groups in the operation
time, resection area, or number of patients who
underwent Pringle’s maneuver. Total blood loss,
blood loss during transection, and blood loss
divided by resection area were lesser in the bipolar
sealer than in the BC group (P = .0486, .0079, and
.0008, respectively). The requirement for blood
transfusion was lesser in the bipolar sealer group
(P=.0354). The transection time was lesser in the
bipolar sealer group (P =.0025), and the speed of
transection was faster (P <.0001). Moreover, fewer
ties and ties divided by resection area were required
during transection in the bipolar sealer than in the
BC group (P < .0001). Postoperative morbidity
and hospital stay were similar between groups, as
were local recurrences at a mean follow-up of
14 months (median, 14; range, 7-24) and 13
months (median, 14; range, 7-24).

Postoperative peak values of serum aspartate
aminotransferase were 355 + 209 IU/L and
349 + 220 TU/L in the BG and bipolar sealer
groups, respectively, and those of serum
alanine aminotransferase were 297 + 206 IU/L

and 283 + 192 IU/L in the BC and bipolar sealer
groups, respectively. Peak transaminase levels
occurred on the first or second postoperative day
in most cases, but there was no difference between
the 2 groups. Similarly, there was no difference
between the 2 groups in the postoperative
peak levels of total serum bilirubin (2.2 + 1.0
mg/dL vs 2.1 + 1.0 mg/dL), lactate dehydrogenase
(575 + 207 TU/L vs 549 + 262 IU/L), Creactive
protein (14.2 + 8.4 mg/dL vs 11.7 + 6.4 mg/dL),
white blood cells (11,600 + 4,300/mm? vs 11,700 +
3,300/mm3), nor minimum hemoglobin level
(10.2 £ 1.7 g/dL vs 10.8 + 1.5 g/dL). The mini-
mum albumin level (2.5 = 0.4 g/dL vs 2.7 + 0.3
g/dL), prothrombin time (61 + 14% vs 62 =
10%), and platelet level (10.6 + 5.0 X 10*/mm?
vs 11.3 + 85 X 104/mm3) were also similar
between the 2 groups. The cost of the BC and
bipolar sealer devices was 650 and 310 USD.
Although repeated use of BC is possible, the
bipolar sealer is disposable.

DISCUSSION

Excessive intraoperative blood loss and the
possible requirement for blood transfusion are
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major problems in hepatic resection for HCC or
colorectal liver metastases.'>?! Reduction of blood
loss is one of the goals in liver operations,
and several technical developments have been
introduced for this purpose, including the Pringle
maneuver>> and selective vascular occlusion,23
among other techniques. Regarding operative
devices, CUSA has contributed to safe hepatec-
tomy by making it easy to identify the vessels
during parenchymal transection,* but it has no
function in tissue sealing, and meticulous ligation
is required to avoid bleeding or bile leakage
from the cut surface of the liver. Thus, establish-
ment of rapid hemostasis is critical. The current
findings suggest that treatment with a bipolar
sealer can decrease effectively total blood loss,
intraoperative blood loss during hepatic paren-
chymal dissection, and the need for transfusion.
These results corroborate and extend those of
previous studies reporting the successful use of
this technology during adolescent idiopathic
scoliosis, primary total hip arthroplasty, or ortho-
pedic joint reconstruction,'*1#1%2425

The bipolar sealer reportedly seals blood vessels
in soft tissue and cut bone while keeping the
surface temperature at <100°C.'° This device
works by coupling RF energy from a standard
electrosurgical generator with saline irrigation to
conduct thermal energy. The thermal effect
shrinks the collagen in the walls of veins and
arteries, effectively stopping bleeding and oozing
from the vessels without producing smoke or
charring or burning tissue. The saline coupling
of the bipolar sealer technology provides an
advantage over conventional electrocautery for
sealing cancellous tissue. This coupling provides
a direct conduit between the electrodes and the
embedded vessels, resulting in a rapid energy
transfer. Furthermore, the depth of necrosis is
minimal (<0.3 mm at 6 weeks and none at 12
weeks), allowing native blood vessels to assist with
bone healing.'® Collagen types I and III are known
to shrink when heated and are abundant in the
walls of blood vessels; the dry weight of veins and
arteries is 58% and 28% collagen, respectively.*®
Connective tissue rich in type I collagen, such as
that found in bone and articular cartilage, can
shrink to about 60% its original size when heated
to at least 60°C.%"*® Hemostasis via vessel shrinking
occurs without the tissue desiccation, smoking,
and charring of conventional electrocautery.

In previous studies authors reported that the use
of the RF coagulator TissueLink is associated with
deep tissue coagulation and considerable liver
necrosis in both human®® and animal® studies.
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However, the present study demonstrated that the

degree of liver injury was similar in the 2 groups.
Bile leakage is a particular concern in liver

transection and can prolong the patient’s hospital

stay. Lupo et al*! reported an increased incidence

of biliary fistula after using RF, but all bile leakage
occurred in the BC group. The bipolar sealer,
with its sealing effect, also seemed effective in
preventing bile leakage from the cut surface of
the liver. The bipolar sealer is easy to handle and
can seal tissues broadly, including relatively large
vessels and bile ducts. According to our study, the
bipolar sealer seemed to prevent bile leakage
without ligation in ducts up to 4 mm in size.

In conclusion, the introduction of a bipolar
sealer with CUSA resulted in decreases in excessive
blood loss overall and increased speed in transec-
tion time with no increase in morbidity compared
with standard bipolar cautery with CUSA during
hepatectomy.
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