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X FE 050000 )

WE: BH o e BB NOP2EE KRS X I i 77 U Ta 5. J33% LA20174F
6 H 222020426 H T b8 2 M T N BB Be A B v6 97 1 157450 e B8 3 NI A 0 %, AR
FENOP2JE AR 543 ANOP2 AR 4] (56f1) FINOP2EFAEA (10149 . b pidl
Bl R BE R [ELFEPER . EES . KB4 (body mass index, BMI) . Hv[E &4
(China clinic liver cancer staging, CNLC staging) . FfZhBEChild-Pugh/yk . ZRESHIE
PMEZ (Eastern Cooperative Oncology Group, ECOG) ¥E%5]. iR y7I7 3 [&Z M
Z¢fi % (objective response rate, ORR) . Fi#ZH|3% (disease control rate, DCR) | M
TG0, MEFEEYI3E, FEENAAETFEY (overall survival, OS) FIGikE4A
73 (progress free survival, PFS) . ililKaplan-MeieriZ:2: il 4= 47 i 273 #1 AS [FINOP2
FERLRAS e 2B 5 FIPFSANOS . d i B 25 % % Rl 35 Cox B VA 73 A1 52 1 £8. 35 PFSFOS 1)
K&, @7 EHEPFSHOSHIFILE TN, RHZAE TAEFFE (receiver operating
characteristics, ROC) HHZ&. v il 2R AT PR vk 8 Ml 2R 5 AR HEAT PR . Z55R NOP2R
A4 NOP2ET A4 2H £ 2 ({1 Child-Pugh /3 2% . CNLCZM3. MR B A5 Bhiga % B AT i ik
RIMERB R IFEE XL (P <0.05) . RERITHENOP2RA 4 &£ FJORR [60.71%
(34/56) 1:31.68% (32/101) ] FDCR [96.43% (54/56) 11:82.18% (83/101) ] 4%
2 TNOP2E 440 (PH#I<< 0.05) . NOP2SAG4H #.3 ()PFS J2 0S¥ & % = T'NOP2
7420 (Log-Rank y° = 3.822, P =0.033; Log-Rank y° =4.741, P=0.025) . £H &
Cox[al 1543 H7 2 H, Child-Pugh BZ (HR = 2.120, 95%CI: 1.121~4.009, P = 0.021;
HR = 2411, 95%CI: 1.203~4.833, P=0.013) . CNLC IV#] (HR = 4.904, 95%CI:
2.070~11.617, P < 0.001; HR =3.167, 95%CI: 1.472~6.810, P =0.003) . R
%= 61.72 mm (HR=3.065, 95%CIl: 1.471~6.082, P < 0.001; HR=2.967, 95%CI:
1.314~6.259, P < 0.001) . JHB¥H> 34 (HR =3.374, 95%CI: 1.711~6.653,
P < 0.001; HR = 2.358, 95%CI: 1.182~4.704, P =0.015) . [I#Mk{ZI2 (HR =
3.176, 95%CI: 1.643~6.141, P =0.001; HR = 3.173, 95%CI: 1.572~6.404, P <
0.001) & HHE B FHPFSHOSHIMAL a2, NOP2EH KA ZIRY KR (HR=0.380,
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PFSAIOS Tl #5 7 {I RO C fh £k T T AR 43 731 8 0.836 (95%CI: 0.769~0.887, P <
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Effects of NOP2 gene status on immunotherapy efficacy and prognosis of patients with liver cancer

Li Zheheng', Chen Shengxiong’, Song Yutao', Hao Zijia’, Wang Wenbin®, Gui Yingbin'
(1. Department of Hepatobiliary Surgery, People'’s Hospital of Dingzhou, Hebei Dingzhou
073000, China; 2. Department of Hepatobiliary Surgery, The Second Hospital of Hebei
Medical University, Hebei Shijiazhuang 050000, China; 3. Department of Dermatology,
Shijiazhuang Hospital of Traditional Chinese Medicine, Hebei Shijiazhuang 050000, China)

Abstract: Objective To investigate the effects of NOP2 gene status on immunotherapy
efficacy and prognosis of patients with liver cancer. Methods Total of 157 patients with
liver cancer hospitalized in People’s Hospital of Dingzhou from June 2017 to June 2020
were selected as the study subjects. According to the status of NOP2 gene, the patients
were divided into NOP2 mutation group (56 cases) and NOP2 wild group (101 cases).
The clinical data [including gender, age, body mass index (BMI), China clinic liver cancer
staging (CNLC staging), Child-Pugh score, Eastern Cooperative Oncology Group (ECOG),
etc.], immunotherapy efficacy [objective response rate (ORR), disease control rate (DCR)]
and prognosis of patients in two groups were compared. The patients were followed for
3 years, and their overall survival (OS) and progression-free survival (PFS) were recorded.
Kaplan-Meier method was used to plot survival curves and analyze PFS and OS of liver
cancer patients with different NOP2 gene states. Univariate and multivariate Cox regression
analysis were used to analyze the influence factors affecting PFS and OS in patients with
liver cancer. A monograms prediction model for PFS and OS was established, and receiver
operating characteristics (ROC) curve, calibration curve, and clinical decision curve were
used to evaluate the model. Results There were statistically significant differences between
patients in NOP2 mutant group and NOP2 wild group in terms of Child-Pugh grading,
CNLC staging, tumor diameter, number of tumors and portal vein invasion (all P << 0.05).
After immunotherapy, the ORR [60.71% (34/56) vs. 31.68% (32/101)] and DCR [96.43%
(54/56) vs. 82.18% (83/101)] of patients in NOP2 mutant group were significantly higher
than those of NOP2 wild group (all P << 0.05). PFS and OS of patients in NOP2 mutation
group were significantly higher than those of NOP2 wild group (Log-Rank y* = 3.822, P =
0.033; Log-Rank y* = 4.741, P = 0.025). Multivariate Cox regression analysis showed that
Child-Pugh grade B (HR = 2.120, 95%CI: 1.121~4.009, P = 0.021; HR = 2.411, 95%CI:
1.203~4.833, P=0.013), CNLC staging IV (HR =4.904, 95%CI: 2.070~11.617, P < 0.001;
HR = 3.167, 95%CI. 1.472~6.810, P = 0.003), tumor diameter = 61.72 mm (HR =3.065,
95%CI: 1.471~6.082, P < 0.001; HR = 2.967, 95%CI: 1.314~6.259, P < 0.001),
number of tumors = 3 (HR = 3.374, 95%CI: 1.711~6.653, P << 0.001; HR = 2.358, 95%ClI:
1.182~4.704, P = 0.015), portal vein invasion (HR = 3.176, 95%CI: 1.643~6.141, P=0.001;
HR =3.173, 95%CI: 1.572~6.404, P << 0.001) were influence factors affecting PFS and OS
in patients with liver cancer, and NOP2 gene mutation was a protective factor (HR = 0.380,
95%CI: 0.193~0.764, P = 0.005; HR = 0.346, 95%CI: 0.156~0.763, P = 0.009). The areas
under the ROC curves of the PFS and OS prediction models were 0.836 (95%CI: 0.769~0.887,
P < 0.001) and 0.794 (95%CI: 0.728~0.855, P << 0.001), respectively. The C-index were
0.811 (95%CI: 0.782~0.843) and 0.786 (95%CI: 0.754~0.820), respectively, the calibration
curve fits well, the net benefit rates was high when the threshold probability of the clinical
decision curve was within the range of 0.1~0.9. Conclusions The status of NOP2 gene was
related to the efficacy and prognosis of immunotherapy in patients with liver cancer. The
combination of immunotherapy and chemotherapy could improve the prognosis of patients



with NOP2 gene mutations.
Keywords: NOP2 gene; Immunotherapy; Liver cancer
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ANBERBEERFHREZEN, HARRSBUEE —H
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RN, BFEHESETIZA] (programmed cell
death protein 1, PD-1) )il 57 3= Z i@ it FH K PD-15
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FHI/E R, NOP23L X & FNSUN (NOLI/NOP2/
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1 ERERHE

1.1 A7t % LL20174E6 H 2202046 H Tk
SE TN RS BEAE B 697 115741 I e 25 25 N F 5
R PNIRE: O NITE"; @37 AR
Jr, BANOP2ER AL R; @FI18~70%;
OREZFARIBIT . Hibptrit: OB & 5 F %50
YUapE s IR IT B, @M E T E T RE s 1 &
i OZWMEINREEEE; @6 I H A ENEMIR T
B, OWHAEAR < 3INARKEE. B AR
I ARG ) £ NOP2EE IR A, MRAENOP23E K]
Rl 45 B 52 2 4 ANOP2 245 41 (564]) FINOP2
TrAH (1016 o ARBFALIACE M A RE
PeibHiZE o difit (Fflkdw'5: LCR319) .

1.2 B3 75 %

1.2.1 WisRdabr WEBE MR, BHEMHI.
. R EIEH (body mass index, BMI) | &
B R, REAIFCTFLR. L.
BEPRI, CSEMREAR . MR E . T E e
7+ 3] (China clinic liver cancer staging, CNLC
staging) . FFIREChild-Pugh7; 2K« A< 35 M A

BRD ) 20244F F164 54

2l (Eastern Cooperative Oncology Group, ECOG)
W REATIFKRIL. G, shklk
PEAINOP2IE AR

1.2.2 NOP2E: Pl A FIDNA$R B & (1
[EQiagen A, #it5: 69504) HETDNAFHL,
Hit R A& BEEE N (polymerase chain reaction,
PCR) #"#NOP23£ K, PCRIIMFHI: L5140
5’ -CGAAAGGCCCGAAAACAGAAG-3’ ; 5l
Y15’ -GGAGACTTATTTGGCTTAGGGAC-3" . it
5%BR N HEEE IR Fvk 2558 DL PCRAIE GG CGRE R
AT, #1t5: P0033) XPCRY =¥y ATtal, iE
I ABI3730XLIN AL (SEEABIAF]D BGAENIFF .
123 J897 ik 1570 M B 332 s 18T B G ik
ERTT . RPEIRIT SRS MAERIER P12 meg/kgak
R Hn A EREL 1200 mg, ERbKAVE, BE3EVATT 1K,
WEEIRYT: B5EH%E, M3A1K, 500 mg/m’, FRkIE
U, SREAEASAREEE, M3FALK, 160 mgm’,
FEIKTE S o BRMRIGTT 5 AR P EE AN R B i
Jee M7 45 45 2 BAY) A 245

1.2.4 97 R00FAl AR 48 i eg 7 RO AN b A HE 4797 &K
PRAL, 9 NTE4ZE R (complete response, CR)
FT A e PRORECIR < i 083 s ke 38 9 ks #8042
(partial response, PR) : IfARAEIRSEME, 5 LI
N=50%, A BRI AL BRASE (stable
disease, SD) : WAL/ 50%, 25% < kbt
£ < 50%; FiEERE (progressive disease, PD) :
WA = 50%, B A FOR A R
# (objective response rate, ORR) = (CR + PR) /
BEx 100%; I IEHI%R (disease control rate,
DCR) = (CR+PR+SD) /&%x 100%.
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6 H R 12 B A sl i 77 20 B g AT RV
) i) 2 AR N B K ARSI T JR A 55, 1D
KRN EHERBAEGEI (overall survival, OS) Fi
Toidt e AEAF I (progress free survival, PFS) . OS
& X RANBEIRTT AR R F S EUE FH LT B R B TS
SZERI[A]; PFSIE SR ARG IRIT BREV i R e
R IR b 988 a3k 2 I 5 45 TR IR TR o U I TR Ay
35, HIEBFILTE2023F6 H30H

1.3 it 42 fii HISPSS 22.0% 4% Fu i k47 9
Bro HHECFRBILABI (%) For, MBIl R4l
[ ELEG: ANFFE RS AT E SR U Az 3 (DY



SIPLIEEE ) FRoR, BT HESEOG 103 AT 40 [A] EL %
FEESHHMESERL Y+ sRow, HIEHE
KBS EAR LS o # FH Kaplan-Meieryk 22 i A A7
fih 2 73 B AN [FINOP2 4 LR 2 JH-Je 18 3 U PF S %
OSH, i FH B[R A £ [K 2% Cox [A] H 43 T 52 iR 2
PFSFIOSHIR & . RHARHMF (R 3.6.3) rmsfEfF
FOR B 26 P FRAS A s 73 R 2438 TAESFAE
(receiver operating characteristics, ROC) Hizk. &
T i1 2 R R W 552 i 2R X B X 4 B HERf P R
RMEBEAT N FBIAIE . BAP < 0.05R/RZERA Gt
2458

2.1 W ARFH 1570 B, LotkT6fl, 4
1843 ~69%, F (59.13 + 7.40) %, NOP2ILKEF
AT10141 (64.33%) , FRARIS6H] (35.67%) o Lk

CiE . 4l

BINOP2RAF 4 EFNOP2#T A= 41 £ 2 Child-Pugh 73 4% |
CNLC/ . MR B2 Bhgis B A s kiR 0 2
SHGITEE L (PH<005) , HeTRRERTS
RN (P> 0.05) , WLEEL.

2.2 M EHE SR LT TFAATE NOP2RAH
BHEBPEIRIT JE FTORREMDCRZE ) & # & T
NOP2EFA4H (P < 0.05) , W32, 1574w &
F I3 EPFSEFOSE 43 1 470.06% (110/157) Fl
87.26% (137/157) , NOP2ZASH 7 7 78.57%
(44/56) F189.09% (50/56) , NOP2EFA:2H 435N
65.35% (66/101) F186.14% (87/101) , PZHfr
PFS4: 5515974 HF11.664 H, HAr0S% 5N
18. 13/ HAII3.191MH, WA ZERWHRIIEER
X (Log-Rank y* =3.822, P=0.033; Log-Rank y’ =
4741, P=0.025) , WK1,

#1 NOP2 SRZEMEE ARTR R ELISR 2R

R E Bk (1574)) NOP2R & 48 (5641]) NOP2#F4 40 (10141 ) sit i Pi&
Fl% (#]) 81/76 27/29 54/47 2 =0.398 0.528
FHh (xxs, F) 59.13 £ 7.40 58.98 £ 6.91 59.45+7.73 +=0.089 0.915
BMI (x+s, kg/m?) 23.46 +2.23 2334+2.12 23.52+2.27 £=0.118 0.889
BB [H] (%) ]
- 75 (47.77) 25 (44.64) 50 (49.50)
7 =0.341 0.559
% 82 (52.23) 31 (55.36) 51 (50.50)
B B (%) ]
2 67 (42.68) 22 (39.29) 45 (44.55) ,
2 =0.409 0.523
% 90 (57.32) 34 (60.71) 56 (55.45)
CAAFE [#) (%) ]
- 19 (12.10) 7 (12.50) 12 (11.88) ,
7=0.013 0.909
% 138 (87.90) 49 (87.50) 89 (88.12)
ez [#] (%) ]
2 39 (24.84) 16 (28.57) 23 (22.77)
7 =0.649 0.420
% 118 (75.16) 40 (71.43) 78 (77.23)
AR B (%) ]
b 58 (36.94) 21 (37.50) 37 (36.63) )
7 =0.012 0.914
% 99 (63.06) 35 (62.50) 64 (63.37)
ECOG#%- [#] (%) ]
0~14 110 (70.06) 42 (75.00) 68 (67.33) s
7 =1011 0315
2~4% 47 (29.94) 14 (25.00) 33 (32.67)
Child-Pugh2%& [#] (%) ]
A% 81 (51.59) 22 (39.29) 59 (58.42) ,
X =5279 0.022
B4 76 (48.41) 34 (60.71) 42 (41.58)
CNLCH#A [#] (%) ]
I 37 (23.57) 8 (14.29) 29 (28.71)
1148 38 (24.20) 11 (19.64) 27 (26.74)
7 =10.054 0.018
T 47 45 (28.66) 24 (42.86) 21 (20.79)
v 37 (23.57) 13 (23.21) 24 (23.76)




) ) 20244F F16% 4

&R 1
b5 B (15741)) NOP2R 48 (564]) NOP2#F4 40 (10141 ) s%itE1h P&
AP AAR (x+s, mm) 62.02 £ 6.65 57.43 +6.12 64.56 + 6.79 5.524 < 0.001
MyEEE (5 (%) ]
> 34 61 (38.85) 29 (51.79) 32 (31.68)
¥ =6.128 0.013
<34 96 (61.15) 27 (4821) 69 (68.32)
FHEIRE [H] (%) ]
-3 21 (13.38) 10 (17.86) 11 (10.89)
2 =1509 0.219
% 136 (86.62) 46 (82.14) 90 (89.11)
BALEER [ (%) ]
2 19 (12.10) 9 (16.07) 10 (9.90)
7 =1289 0.256
% 138 (87.90) 47 (83.93) 91 (90.10)
AL 5] (%) ]
< 50% 118 (75.16) 44 (78.57) 74 (73.27)
7 =0.543 0.461
> 50% 39 (24.84) 12 (21.43) 27 (26.73)
[1#AAZAS [ (%) ]
- 69 (43.95) 33 (58.93) 36 (35.64)
¥ =17929 0.005
= 88 (56.05) 23 (41.07) 65 (64.36)
AR [ (%) ]
-3 64 (40.76) 21 (37.50) 43 (42.57)
2 =0.384 0.535
% 93 (59.24) 35 (62.50) 58 (57.43)
A B
1007 —— NOP2%4E4] 1007 = NOP2 ¢4
== NOP2¥F4: 4] == NOP2EF 4
801 80
2 Log-rank »* = 3.822 ;\; | Log-rank x* = 4.741
s 607 P=0.033 < 60 P=0.025
N 404 ¥ 404 e
s &
4 201 204
T L] 1 L} T T 1
0 10 20 30 40 0 10 20 30 40
FPS (A 0s ()
EX I LRI
NOP2 RAZ4L 56 25 20 20 NOP2 4L 56 22 32 32
NOP2 BZEAL 101 47 2 17 NOP2 4L 101 73 38 38
1 NOP2 RILAFMEFELEAMEEE PFS (A) F10S (B) £7FMiZk

2.3 RFIPFS. OSZAZ & t)—AFA WIE1576
(IR AIPFS (11N H)D K 7 NPFS < 1IN H A
MIPFS = 11 HA, RIEHAOSKEFH 4 RHOS <
13MHA, 0S = 1344, W4liaChild-Pughsy
¢, CNLC/M . MomBEAE. FREH . 1THIKR
0. NOP2REH R EFWHRITFE N (PHY<
0.05) . WLER3.

2.4 3 A& Cox® JAnH & £ 4PFS. OS#I% "
HE BRIPEGITFERNERENATE, B

PFS. OS{E RN AT, W4, ZHFECox
[ 94> H7 % ], Child-Pugh BZ%. CNLC [V, b
FHEZE= 61.72 mm. MEEH> 34, HEKR
J8. NOP2EE K RAF Jy i 98 835 PFS AIOS 45 £ 1 fia
WRZE (PH<0.05) . WLES.

2.5 P& BEFmAER M E K LiREEEIFE
PFS. OS2 P 2 % FH RE A 74 43 7l il PF S 2 1
OSHK I F L IR, ¥ % K 3R 43 #r o - 48 b5 BT 5
N7 PR BAEL 36 LA R B3 0XF - FeAn ik 73, PFSHIZL K %



F2 NOP2 RTLAFMFEBEFEEENRZATITH6 (%) ]

- 4

25| R 3 CR PR SD PD ORR DCR
NOP2%E % 48 56 1(1.79) 33 (58.93) 20 (35.71) 2 (3.57) 34 (60.71) 54 (96.43)
NOP2%F4 41 101 2 (1.98) 30 (29.70) 51 (50.50) 18 (17.82) 32 (31.68) 83 (82.18)
P! 12.461 8.284
PiE < 0.001 0.004

TE: CRONZEEZEME, PR ONIRIIEE, SD Mymitas; PD ASMHEE, ORR NMZEMAR, DCR IHpHEHI%.,

%3 7A[EPFS. OS HEEMN—AREHR

PFS 0s
A <1AMAE > 1AM AA <I3ANAW = 1DBAAA
4 = 4 it % p ¢ = 4 it % p
(80%1) (77%) AL s (49%1) (logg) AHEMR P
Fde (41) 45/35 36/41 £=1417 0234 27/22 54/54 ¥ =0351 0553
F#b (xxs, %) 59.96+7.11 58.75+7.04 t=1.071 0.286 59.73+7.16  58.68+7.10 =085  0.393
TR [ (%) ]
A 40 (50.00) 35 (45.45) 26 (53.06) 49 (45.37)
7 =0325 0.569 27=0.799 0371
kS 40 (50.00) 42 (54.55) 23 (46.94) 59 (54.63)
AR [ (%) ]
2 37 (46.25) 30 (38.96) 20 (40.82) 47 (43.52)
7 =0.852 0.356 2 =0.101 0.751
kS 43 (53.75) 47 (61.04) 29 (59.18) 61 (56.48)
AR [ (%) ]
2 32 (40.00) 26 (33.77) 21 (42.86) 37 (34.26)
7 =0.655 0.419 2 =1070  0.301
% 48 (60.00) 51 (66.23) 28 (57.14) 71 (65.74)
ECOG#4- [#] (%) ]
0~14 51 (63.75) 59 (76.62) 30 (61.22) 80 (74.07)
x =3.100 0.078 =265  0.103
2~4% 29 (36.25) 18 (23.38) 19 (38.78) 28 (25.93)
Child-Pugh% [#] (%) ]
A% 34 (42.50) 47 (61.04) 18 (36.73) 63 (58.33)
7 =5.399 0.020 1 =6296  0.012
B4 46 (57.50) 30 (38.96) 31 (63.27) 45 (41.67)
CNLCH#1 [#] (%) ]
14 16 (20.00) 21 (27.27) 7 (1429) 30 (27.78)
11 47 12 (15.00) 26 (33.77) 9 (18.37) 29 (26.85)
r=17.724 0.001 7 =10.597  0.014
11 47 23 (28.75) 22 (28.57) 14 (28.57) 31 (28.70)
N 29 (36.25) 8 (10.39) 19 (38.78) 18 (16.67)
MEAAE (x£s, mm) 64.40 + 6.33 60.16 + 6.85 t=4.030 < 0.001 64.35+6.37  59.73+6.92 £=3.971 < 0.001
MFEER [ (%) ]
> 34 42 (52.50) 19 (24.58) 26 (53.06) 35 (32.41)
27 =12786 < 0.001 =605 0014
<34 38 (47.50) 58 (75.32) 23 (46.94) 73 (67.59)
ITHIRAZIC [H] (%) ]
Z 46 (57.50) 23 (29.87) 31 (63.27) 38 (35.19)
7 =12.159 < 0.001 2 =10.789  0.001
kS 34 (42.50) 54 (70.13) 18 (36.73) 70 (64.81)
NOP2ARARE [#] (%) ]
2 20 (25.00) 36 (46.75) 10 (20.41) 46 (42.59)
7 =8.091 0.004 7=7229  0.007
kS 60 (75.00) 41 (53.25) 39 (79.59) 62 (57.41)




4w

PR R IR R IR CN22.53, 47.70, 33.60. 36.48.
34.68. 29.04%r (E2) , OSHILLE % VE4 2 1E4)
WKIUCN26.40, 34.59, 32.64. 2574, 34.65. 31.83%%
(E3) .

2.6 AR EMA PFSAIOSTAR AL FIROC il 28 F i AR
43 71590.836 (95%CI: 0.769~0.887, P < 0.001)
F10.794 (95%CI: 0.728~0.855, P < 0.001) ,
C-index %3 31 50.811 (95%CI: 0.782~0.843) Fl
0.786 (95%CI: 0.754~0.820) , KuEMLIE
FESB RGF, I PRk 5 il 2% B MR 7E0.1~0.9,
SR IR, R W TN AR R SR Ak R R A, L
K4, 5.

) ) 20244F F16% 4

#£4 HFAZE Cox BTN ER

I H IR AE
BEZ

PFS < UAANL, = 1UAA N0

0s < I3AMNANL = 1BAAH0
HA& &

Child-Pugh# 4 A% A0, BEAIL

CNLC% 41 LA, THAH2, MMA3, VA4

M HLAZ < 61.72mm#0, =61.72mm #1

Ji¥ 4 B < 3INAH0, > 3441

M#pzAe FH0, ZAH1

NOP2 FAA K0, REAHI]

x5 ZEE Cox EANATEEE PFS. 0S W ME R

Hi PFS 0s
- Vi SE  Waldy HR (95%CI) Pla B SE  Waldy’  HR (95%CI) Pii
Child-PughB % 0.751  0.325 5.346 2.120 0.021 0.880 0.335  6.901 2.411 0.013
(1.121~4.009) (1.203~4.833)
CNLCH 1
14 Ref Ref
g 0.501  0.482 1.082 1.651 0.298 0285 0.567  0.253 1.330 0.615
(0.642~4.242) (0.438~4.043)
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