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Abstract

Key words

Background and Aims: For borderline resectable primary liver cancer, the recommended treatment
options currently in China according to the Diagnosis and Treatment Guidelines for Primary Liver
Cancer (2022 edition) are still transcatheter arterial chemoembolization (TACE), surgical resection, or
systemic anti-tumor therapy. Preoperative conversion therapy for primary liver cancer has made
significant progress, but specific conversion therapy strategies are still under exploration. This study was
performed to explore the real-world efficacy of local conversion therapy using FOLFOX regimen-based
hepatic arterial infusion chemotherapy (HAIC) plus transarterial embolization (TAE) in the treatment of
borderline resectable liver cancer.

Methods: The clinical data of 22 patients with borderline resectable (CNLC stage IIb) primary liver
cancer who underwent conversion therapy using FOLFOX regimen-based HAIC combined with TAE
from April 2019 to February 2022 were collected. Tumor objective response rate (ORR) and disease
control rate (DCR) were assessed based on the modified response evaluation criteria in solid tumors
(mRECIST). The conversion surgery rate, pathological response rate in postoperative specimens, and the
prognosis of patients undergoing or not undergoing surgery after conversion therapy were analyzed.
Results: All 22 patients completed HAIC combined with TAE treatment. Main adverse reactions
included upper abdominal pain, low-grade fever, and short-term liver dysfunction, but no irreversible
severe complications occurred. After conversion therapy, the tumor ORR and DCR were 63.6% and
86.3%, respectively, and 3 patients (13.6%) experienced tumor progression. Following the completion of
conversion therapy, 14 patients underwent liver cancer resection, and the conversion surgery rate was
63.6%. All surgeries were successfully performed and all achieved R, resection. There were no
postoperative deaths. Postoperative pathology showed major pathological response (MPR) in 10 cases
(71.4%), but none achieved complete pathological response (CPR). The average disease-free survival for
surgical patients was 14.7 months, and their overall survival was significantly better than non-surgical
patients (22.7 months vs. 13.2 months, P=0.018).

Conclusion: HAIC plus TAE conversion therapy for borderline resectable liver cancer demonstrates
excellent tolerability, proving to be a safe and feasible approach that achieves higher ORR, DCR, and
conversion surgery rate. Although most patients achieve MPR after preoperative conversion therapy,
CPR remains low. So, surgical resection still the key approach for patients to attain long-term survival
after liver cancer conversion therapy.

Liver Neoplasms; Chemotherapy, Cancer, Regional Perfusion; Embolization, Therapeutic; Prognosis
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Bk #EEALIT  (hepatic artery infusion chemotherapy ,
HAIC) TE# LG 7 i By /B 2 3018 ) 2l mTe,
DU T4 8 BE TN B B g A 2019 4F FF 4 % iifs 5 ] 4]
% JIT 98 B8 % SR L FOLFOX J7 % 19 HAIC BE 4 JITF 3l ik
¥ %€ R (transarterial embolization, TAE) #F 4T R #if
ALY, FAIRIT AR AT FARDIBR, AR
3 2ok A Ay TR U BR bR AR SR AR B AR T S i SR
R R, I FLRE DI A R i KA AR R
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Wi 3R B 2019 4F 4 H —2022 4F 2 H Wi Y 22 4l
% 3% HAIC BK 45 TAE % 163697 B9 CNLC 43 JH 11b 19 Ifs
AT UIBR 9 IR M (Fe Mg H =4 4>, TR
B b A=A MU SN RS FF IR IR T BT T
Jif 9 Tl LT AR VTBRAE X TE ik 8 R VI BR ) & 19
G IR Gk, AFRUE: (D) FFERE (K MHEE
BITHEm (2022 4E ) ) PG K2 Wibn e s S AE
Child-Pugh 73%% A~B %%, M|EF54% 15 min i B8 K <15%,
XFF T BE GE R A WO0E A A I E AR B (future
liver remnant, FLR) /#n #E T (& 2
volume, SLV) >30% . J & fk i # FLR/SLV>40% ;
(2) B ARG IT R 4 J N R 22 ¥ 1) | f g 55 H A R
Git 4 B 2 WG TT 5 (3) XFAS BIFSE N 25 20 15 )
HZ&EZERZER. HEbirdE: ) BEBEEMEXCH
AN A 28 B 7 A% 5 (2) & 5™ 5 0 1T bk i
AVEE I D) BE B A% 5 (3) BE T 5 BN o Ao 1 B
Tl 5 (4) I PR Bl U7 55 A 58 B B 2k o A AIE 5T
PRAFERER I Z 2t (4% . 19PJYY3133),
1.2 BITAHE

HAIC KA TAE BRAEIN T« 28 B 3 fbk sk B8 o Jik
A, DSA I 52 N ) J5 28 il b g8 28 21 HUAS 40 41
s RSS2 W, TS A AR BT E A s ik, &
B 3h Wk S & BE BV P %A 85 mg/m2+5% T A b
500 mL ¥ 20 mL, 3 AT 3l k45 101 s S 4k 4k
162 h N HETE R 4 1Y 480 mL, % 5E )5 7E 2 h Y I
M PR 5 400 mg/m’*+ 42 BEER K 500 mL, RS 7E 48 h
PN T N 5— 380 R 5 IE 2 400 mg/m’+2F BEER /K 2 000 mL.
B3IRFIRAREEFEITDSA G ANT, e
R A A A SR i il s bk, T A BRI S mL
FE A% N 300~500 wm (145 (1 Bk 1.0 g 1 2 Jif e {1t
i 2 ik, PR 52 A A iR AL it 3l ik s 20 5T 2k
H T 18 5% 700 A1 i -

BITE34RAELE 1R, —BADT240H
W, BB 4. HAIC IR YT 1 WBGHE F
I A 1 U ARl A8 55 1 b 8 2 T 1 0 4 B R 0 ok
g, WRIT R W EY A A m A . MR EY
Je b 1B % CT 3 MRS 28 PFAf I IRYT 2L . HAIC
BITHE I bR EREE . B S & 2% FHMEZ YT
(MDT) e vPAG AT A7 bR F R UIBR , 167 I H &2
ARG R A BRI (progressive disease, PD)

standard liver

http://www.zpwz.net

TG SO AR ) S S e B AR T, B
XV A O R T 52 BN BRI, BB E ST B 2
HeALIBIT
1.3 HAICHLI&IT BN F R VIR AR AE

AR o B SRR T O e (mRECIST) B ife
I 7 ROAL S 58 2 22 % (complete response, CR) /
5> 2% f# (partial response, PR) #EFF3~4 LI I,
I RVEAG MR E  (stable disease, SD) A&
TEZERE 6~8 Jil L A0 R e A=y A5 gl 45, AT5ml
FARUIER . FARUIBRES AL 764l ol ) BR 5 B
T4 J] N il T AR BR o AR5 R BHOR 80T
Ab, AR HE B E — BT DL R R 5 o B R o A AR
MR H . U1 A UM R AL (microvascular
invasion, MVI) HREETFAT2~3 W HAIC+TAEIRYT
1.4 BRI RGN

AHIEGE E BT L AR5 AT R DIBR A
ARG 9 PR A UE SRR B R . FARBE M
B %A1 (recurrence-free survival, RFS) . 7 G &%
TRIBIT B FH W 2 4FE B2 TF (overall survival, 0S) I
Ol WL i AR T 1% A E AR BR
R 5, I 1 % WL 22 % 5 (objective response
rate, ORR) Fl % f5 #% il % (disease control rate,
DCR) . FARYIBRIEAEMBIHLAE . WEFE bR : (1) R
HI % AL IR 97 00 2 2 Ve FOJF A0 KA R L R
mRECIST #5 #E iF ffi ORR. DCR, ORR=CR+PR,
DCR=CR+PR+SD; (2) ¥4 F-ARUIERZ 5 (3) TR M
ARG BEAR bR . A4S TR I ) . TR D5 =0,
AR, Ry I BR AR J5 b5 A 14 95 31 5% fige 5
ARG I EAE; @) BF MU A BUSEO . i A 71
T B HEATRE YT, BE VT E] S 1O HIAC R
PR, TR R 3~4 A BEDT 1K, IR AR R AR
QENRX T B E I NAEAMBET 1K, BT
FEE A2 E A M IERE U 5, R IKEE VI
] O 2023 4F 2 A o FRUIER 2 8 Ok B0 2
S 18] 2 F R JE RFS B (6], 565 1 ¢ HIAC iR 7 IT 4R
ZBHFE LR R 0S,
1.5 SitEhaE

K I SPSS 22.0 GE i B A4 i A7 K o B o B dla
DIVEL + brifEE (x £ 5) Sifl%0 (A3 [n (%) ]
# 7~ , OS2k H Kaplan-Meier % #1753 #1, i Log-
rank K 50 HE AP 4HAEAE 2R AU 22 /2 . P<0.05 AR
AGitam L,
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2.1 —RAER

22 {5 CNLC 431 1Ih A 988 R & v, B 194, %
3415 SFHAER (58.5+9.6) % L BINFRIKE Ry
154, PRI R YL 2 1, 55 5 T 4 A Ax B
Mo BT A BE L 22 59 Bl IR HALC J¥ B TAE 69T,
S 27 (K1)
2.2 HIAC+TAE 5 R & Bz FRik BB 7 R4y

22 {5 H % 4 M 4T HAICHTAE YA Y7, JRIT )R 1
AR AR EE AR (8411, 36.4%) . 47 LR
(1501, 68.2%) . X (9f], 40.9%) “FHEtk, I
R, HAMERENS (194, 86.4%) %, I
IREIR 21k . PO S RE 5 — e L B AR
Pbpdl , REA SO /i, T bk E
T AR T RN S P O R RE, WA B AR AT
WY RF DI RR I . TR O LSS .

T B RIT RO SR . kiR TR 3~4 N H N
4 mRECIST #5 #3745 CR . PR, SD. PD 73 % &

261 9.1%) . 124 (54.5%). 5% 22.7%). 341 (13.6%),
ORR. DCR 7354 63.6% . 86.3% ([X1); 38 H
EIRIF3 N A e B d I PSR, &
TER N A JE SR )/ S g 5 A BHR YT .

F1 226K\ BEGKZE R

Table 1 Preoperative clinical data of 22 patients

ok Bl

il (%)]

5 19(86.4)

S 3(13.6)
PRI (B % £ 5) 58.549.6
JirEE A A (%) ]

ZeB ) 8(36.4)

Al 14(63.6)
SREETEIF R [n( %))

= 17(77.3)

& 5(22.7)
AFP=400 pg/L [n(%)] 8(36.4)
AT IR (% )]

2 11(50.0)

3 7(31.8)

4 4(18.2)

———

El1 16PR514|ICREBEZGEER

A JREI L EEARIBITRT; Be B 1 48 3 URARIBYT o I W 2 45/, mRECIST 5

WETAE PR; C: 1 2 R AIGITHT: D: B2 FHARIRYT 2 a8y L2 AT, R4/ Nail 2% , mRECIST 47

1A CR

Figure 1 Imaging data of one case of PR and one case of CR

A: Case 1 before conversion therapy; B: Case 1 after 3 rounds of

conversion therapy, with a significant reduction in tumor size, assessed as PR by mRECIST; C: Case 2 before conversion

therapy; D: Case 2 after 2 rounds of conversion therapy, multiple iodized oil depositions are observed in the imaging,

indicating tumor reduction or disappearance, assessed as CR by mRECIST
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AR 21 22 5] I 9 A8 A AR B AR YT 45 RS A 14 6
1108 B s T O VI bR AR, e Ak F R UTBR R Ny
63.6% (14/22) . F AR B 1K HAIC ¥R J7 8] B
0] 8 3~4 > H o Hoh 2B DB (&9 KA
561, A2 REUIBE 4 61, B ER 2 U0 BR + R S A
Al s, FARMA, A b i 7E 400~1 500 mL /7%
i, 4B FREERGA IO REARG B 4608F
Ty 6 5 v F™ 5 M IS K S5 0 RRE , e 2 BIR JE
MAETTEHRFEARIM, B 160REHMEEZ
A ML AR E RN ol Ak oS R, M K B 4
PO AAEA . FRISIRE I, TAREFERET
93 91

AR5 e BEAL AT A 11 AT 40 B AR L 3 9 N R

B2 mEZFHEM (BARR208EF)

UGBS

A-B: 50 | FARJG A ERA RS . 5T MR 5

Bom o VIZYIAEIR VIR, B MR A BA L BLAE
KB bR A0 I 5€ A IR R Y 58 A BELGE % (complete
pathologic response, CPR) %45 5l , {H A 10 fi
(7T1.4%) F 3 br A g 22 5000 98 40 10 12 SR SR 2
34 Ry )t vk iR A i, 25 8 £ 2R B ZZ % (major
pathologic response, MPR) ([¥2). 5 44 i & R
Je B A AL 2k B0 fieb 955 240 i

A 20 22 il 8 P 8 IR B iR T A KR R T
ARUTER, Joh A 5 02 O B AR L B HACIR B
A5 IFIE S HAB I R A E T ARUIER . 5350 3 (52
X ol HIAC e AR 36 97 Jm 83 Hh B A 88 1) J=) 0 2k i
BRI TR U0 Bt 22 WS 22 OR T RGIT,
S AL 1) 251 45 HARIR T

=
4 LA \ P
£ ) - y
. .'
s B ﬁ

X 5 60% (HEx100);

Ry 7

C-D: Jifl 2 FARJG RMFRARGHY] A, 51T IREIRSEIX 5 70% (HEx100)

Figure 2 Pathological data (from the aforementioned same two patients)

A-B: postoperative gross specimen pathological

section of case 1, showing 60% tumor necrosis area under the microscope (HEx100); C-D: postoperative gross specimen

pathological section of case 2, showing 70% tumor necrosis area under the microscope (HE>x100)

2.4 FEHFIZEETUEER

ALH 22 ) fB E AT TR . R 2023 4E2
14 6] F AR E B RES B EEE8 147 H 5 1.0 24F
0S 05 92.8% . 71.4%. i 8 9 K T R # 1.
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Figure 3 Survival curves for patients of surgical group and

non-surgical group
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X AR 22 i FFT B Bk CNLC 43 19911 39 (o 2
BAIE, MEEH>44) Fillla ] A8 IR 5
A AR ] DL R R T AN RS ) Y R R
A, (R ELITEM (202248 8) )
1 17 AT5 72 T 3l ik Al A 16 97 2 ZE R (transcatheter
arterial chemoembolization, TACE) . #MEFF AR )58k
RGEHUMIRIG YT S . Hrh AU 2y CNLC 3 1
b 1 TLa 30 J1F 9 A6 3% 4 2R b e S BIR A ) A0 242 e/ A v
P, AT DL TR] B A R H 3 Rl Ak D) R SE FE A Y
W OHAB A AL, T AP R YIRS, (H 2 [ A i
BERZIE T MR LR IR, BT AR
VIR J& L IF A — 5 BB AR A5 B 47 1y 4 301 A A7 8OR
BHEEATRESNT RBP4, X
R HE A7 AR FiF MDT 34l

IR IR P T 988 BT R 97 AT AR T I 7 R
FEMER . — T AR B AL, 3= 9
2B TARUIER G 2] 20%~30%" 5 55 — X A
S AR JE R KRR, RIVEA R O B e S 3R A AR
FARUIER G, HREARESFENE kKRl 5k
809%™, Lk, fnAe i 55 22 1Y i AR A RS TR )
B DL B R AR J5 3 52 e KUK | S 4 A8 2 R 0 AR
AT AR E . H BT C A #HOE X T i A ]
VIR a9 T8 JR B T, A 2R Be % 3K A5 5% 1k U Bk 19
Ple, ARJa 34 J0E LA M 0S R 15 ] 43.9%
F160.2% , B FAfEA IR 2 17 0] s — 2
FARYIER G @9 A A7 K P TR X 5 3 3 4
o I U0 AR A N A B JR A B IR T SR B AL

R A 5 AN R R VIR, 59 0 R U) B 20 4 &
B KA

AL IR T 2B R n] U] B i SV A BT YRR )
JEEG AL N SRR AT VIR IR, WA B I B R
IT RO 22 1) BB B A S DI BR S5 7 R0 B i )
(B Mg 2= B L B Hd) o RETCRAZEA . &
S B A v o 02 8 o 9 4 /0N B B S T U B R
JHF 958 55 3 AR A5 AR A M DD B AR 5 K A A R
s, MENEART RN ZEAREN
ORR AL AL VI BR % . X 58 3 /9 JIF 0E A 4> B oAl 2%
HIRER W N . AR RN D, I g B 8 R
] PN 35 B 5% A0 D0 Bk 0 b o . R G 95 IE S —
T A 36 I7 7 S8 el >R J AT 2% . HALC 38 it i 3l
ik 5y 32 SR iR L 45 2, WRE AR T 245 W D i v B
JF 98 9 A i 20 ok L 68 i g e 2 4 ik v vk R Ak
IR/ I N N R D O IR R e
25 AE AP A b A A, DT e A A 9T 25 W Y 4
B R R R MY, M8 T L 5 M TACE, X T
FOLFOX 75 % %) HAIC 7€ K 9 936 97 b B 8
(1 ORR FK A ZE A7 o AR 48 52 198 I IR T 800 1 A
#E (RECIST) 1.1 %, HAIC B4t 45 4 sl 25 W 4i
5 TACE B & 4 M H 88, ORR (72.09% vs. 44.0%)
FMIDCR (88.37% vs. 60.0%) ##:. %4, HAICHA
HFAREAER (30.23% vs. 14.0% ) FEsH5), i 4
A SR 258 . s Y ORR 4K 25 A R, f
B IR B 209% 22451

HAIC T AF S £ 1 Dk g8 4 JH 988 09 b HE 3R 97 94
A BARMIEZIF M™Y. (AR5 RN S rhig
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B JERE M 2% (NCCN ) RE firb g A0 A I AF 55 3
23 10 JFF 98 48 5 P e 30 A0 9 YR T O RO N AL
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FT A IR IT A8 B B A H AR, R EE AR A
3R R IR 7 Tk Z R 45 o AR WF o8 45 - 4%
W1, 230 R HAIC 8% 5 TAE 5 163897, ORR #
DCR 43 % N 63.6% . 86.3%, %At T R IR R Ny
63.6% , AN J5 e E K A AT 71.4% £ 35 BE ik £ MPR,
UE 523 #8409 18 3 0] A HAILC #6406 3R 97 )5 5 3]
REHARCR, RSB FRYIBE, walkg
KIAEAFEHB .
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