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[Abstract] Objective: To investigate the clinical characteristics and prognostic factors of patients with recurrent or metastatic
nasopharyngeal carcinoma (NPC) who received PD-1 inhibitor-based immunotherapy. Methods: A retrospective analysis was
conducted on 95 patients with NPC diagnosed at General Hospital of the Southern Theater Command between March 2019 and July
2024. Clinical data, peripheral blood biochemical parameters, and immunological indicators were collected. Kaplan-Meier survival
curves were used for prognostic comparisons. Log-rank test was used for comparison among groups. Univariate and multivariate
analyses were performed using the Cox proportional hazards model. Results: Among the 95 patients, 81 were male and 14 were female,
with a median age of 49.72 years (16-74 years). A total of 91 patients (95.79%) had stage IV disease. All patients received
immunotherapy with or without chemotherapy. The median progression-free survival (mPFS) was 10.5 months, with an objective
response rate (ORR) of 70.53% and a disease control rate (DCR) of 89.47%. Patients receiving platinum-based regimens had
significantly longer PFS than those receiving non-platinum regimens. The paclitaxel + cisplatin + fluorouracil (TPF) regimen showed a
longer PFS compared with the gemcitabine + cisplatin (GP) and paclitaxel + cisplatin (TP) regimen, although the differences were not
statistically significant. No significant PFS differences were observed among different PD-1 inhibitor subgroups. Univariate and
multivariate Cox analyses identified tumor recurrence status, baseline plasma EBV DNA status, number of treatment cycles, and
baseline peripheral blood immune-inflammation index SII as independent efficacy predictors of PD-1 inhibitor-based therapy for
patients with recurrent or metastatic NPC (all P < 0.05). Non-recurrent disease, baseline plasma EBV DNA positivity, 4 or more

treatment cycles, and baseline peripheral blood SII < 772.81 were associated with better outcomes. Conclusion: In recurrent or
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metastatic NPC patients treated with PD-1 inhibitors, non-recurrent disease, baseline EBV DNA positivity, 4 or more treatment cycles,

and peripheral blood SII < 772.81 were associated with prolonged PFS. These factors may help early identification of patients with

suboptimal immunotherapy responses and enable timely individualized intervention.

[Key words] nasopharyngeal carcinoma (NPC); immunotherapy; PD-1 inhibitor; biomarker; prognostic analysis
[Chin J Cancer Biother, 2026, 33(1): 84-90. DOI: 10.3872/j.issn.1007-385x.2026.01.011]

EL I J (nasopharyngeal carcinoma, NPC) A — F
YR T T R ) B R SR M MR, 5 EB R
(Epstein-Barr virus, EBV )& 4L 2 JIAH G, 2 BK 1 K [X
SR IE R AN AR g X, 0 R RO R
G WIT RN — 83697 TSR IR IR ¥ &, Hodh o i
FeR 3 ST AAR I 90%™ . SRTM , BT NPC K
Bl , H 5 kA R R 2 MUtk B 45 56 7% 5 6%~15%
NPC B H WA LR ERE 1677 1E 10%~15%
fINPC 8 # KA AL & B 448 , th A A A7 IS A] 12~21
ANHEY, EBVIEYE A NPC I EESUR N R —,
CACA e M S J R Rl B, DAK B S A IR T L EBV
PUR R IE L = R 41 g PD-L1 20 FH % KON FFAE , A
G BEIR YT PR T E B Y AR R 2 TR I IR
BIF TR HIE S, PD-1 41 7B AT 7 S 2 32 e 16 441
NPC H7 3, H O a gt H T &2 &/ F P NPC 1
1897 . Nk — IR E KR 1 NPC R IT 2%, AHi
Ft LAHE 52 PD-1 #1716 5 A0 9T 1 52 R /%% 7% 1% NPC
HE RN R, 9N TNM 23 381 . PD-L1 JifJ83 48 i fH
4 B 451 43 5 (tumor cell proportion score, TPS) # 1A 7K
LR RIRAS V2K EBV DNA #5 DS 78 1l )5 fi
6 PRl R0, i Cox AR i e 37 FUf5 IR, 237 I
PRI 73 J2 48 2 5 A S B0 e 1 B Ak v6 97 it
Jr RIR 5 SR FR AR -

1 MR57EE

1.1 R %

[ o 1 YT 4 2019 4F 3 H 252024 4F 7 A WA E 7S
R X R BE A2 11 95 B R/ R PENPC 3, B
A BB IGIRAE B BI7 T ZMEE 7R, AR
RAF AR B B A0 B 2 51 2 1 o (A8 B EE LS
2025GJI103) , B A ) £ s 25098 T BRAT: (990 i 5%
FIRS #5285 3, AV Kot 838 1 B4 T TR B FE A
KB FEWF U AR R R R R AL A U
CLEE b ab B, B CRBUE & AN N AT F . i
GINARUE : (DT A B #6112 4 4 2005 ik WHO
SR ST PR R AR E L B EE B R B 1 NPC
(O HHE S )\ ATICC/UICC 43 1 & Giffi ik ¢ TNM 53
ATV 1 ; (3) 35 [H A: 50 g B 2H (ECOG) 4 /)
IR0 E 1 5y 5 (O F SEREBIWIE I R 7 5k s (5)
TG B 5 S RGO R + (6) MR (SR8 i ia
797 ROTA AR dE) GRECIST #r i) , i85 F & /b ]

WA R AL, T80y s (DR DS T
197 B AL 5 PD-1 HLHUAE N VR T I G977 BOF 45
Fo TRBIHERR AR HE (DR = SR FE 4L 9 ) BB
B T vE M T AR s (O BE A %2 0 S ek
5 55 410 41 7] Can PD-1/PD-L1 #0415 1697 &, LLRE 4
7 RGE W B e s (3D IR G s I 45t - LR B R
JIF 98 99 B 176 sh M I VHIV B Y25 G BOIR AS AT e B
A (A Z I B AL L (S AR R ARk
Bff O AT 5 (6O 7E T IR VPAik i B ERLAT: Ao Jit (A
WA T, IR T SO A

1.2 W R FA R I B 45 ARl

LG B S I & R E AR RSV
(ECOG VF43) « & 51 \NPC Jod 2 Ay A BY bR 2 e
AL AL JTNM 23 391 L IV D bR 2 RIS G
75 Ki-67 R4 PD-L1 TPS Fik % & I LR
e I BRI OO ) LRSI kb CRE It G
PD-1 H.51 CRyH 85 R BT R B A Bk S PT B 3 FIER
PUEE) T 7 R IRIT AR YT RS, DR LR B
—UST RPANB p HE FE A 3 AN ] 5 A i A Ak T
P CRL 7m0 250 bR B0 P 25 W TR T R
RTINS 12T 88 WONLR G5 A 3 Ak
FEA Bk AN 50 PLR GHH5A 20 1/ M/t
ELH AT 250 ST B 3 i/ IS BR < A R4
T E 5D \LDH. [ 8 A S A S 5
B UL ORI ER L HUR IR R ALK EBV DNA
IO,

1.3 WBRA%

TP I8 TT K PD-1 #0551, B4E DL R 42—
5 R BR BT 200 mg, Ff KR B3 R 1 I & R
Bk HL 40 200 mg, i K I B 3 1 A5 i R BT
200 mg, &k & 3 1K R B BT
240 mg, FHBKIREE, B3 11k,

W77 FAFEAT ,GP % # P54 1 000 mg/m’
d1, 8 + Jii41 80 mg/m*d1; TP J5 % : KA HE 175 mg/m’
B 8 L 260 mg/midl + 4 75 mg/m® d1;
TPF J7 %&:7E TP /7 E %A E + REFIEE 1 000 mg/m’
bid d1~14. FiRT7 E5R A3 81 .

1.4 MEAGAR AT AT

€ HA S A I B A2 46 8 45 \EBV DNA # DUEL
FHODR IR 3y B 2 i g 350 72k s 184 588 CT/ 4 A 250358 MR 4%
BE U7 H #2024 47 A 15 H o (D I7 R0FAs 7%



.86.

HR L MR 2R iR T AR K, 2026, 33(1)

HEARECIST brifE#EAT VP A . 58 22 (CR) : FT A 1
T3 ) 351 T B0 ik S0 0 528 5 350 43 SR (PRO < B9 b 1 5 4
5 21 ik BH (1) B A% S R0 46 /N AR T 30% 5 35 05 10F J
(PD) : Zh fiikc 8 56 1], #9551k B A% EL IR 4R K 7 2 /0 48k
20% » B H7 A KL 5 5 A2 E (SDD « B9 L 1 45 /N
B2 REAIE B PR bR , 38 KL FE IR AR IE B PD bR
(D& WZE % (ORR) = (CR + PR)/(CR + PR +
SD + PD) x 100%. (3) 5 Ji% 2 il % (DCR) = (CR +
PR + SD )/(CR + PR + SD + PD) x 100%. (4) Ttk J&
AAE I (PFS) : HAYT HF 46 %2 PD BT BOR KB 5 o
(5) B AEAFHCOS) : A¥RIT H IR B AT BUR KBl 17
(A BN = % FH 3% [ [ 50 5 0 78 BT CT-CAES.0
G x5 W
1.5 “itsan

K H SPSS 26.0 3 1 it 47 4 it 7 #r , 4 H
GraphPad Prism 10.0 B AF 4 # BT . 1HECERI DL E
(%) FoR . FEETAR AT X-tile A 2 B 4E
W Ccut-point) , FE 88 6 X1l 43 5 18 41 AR AE 4120
K F Kaplan-Meier i % il A= 47 Ml 25 , 20 18] bb 4 A
Log-rank 55 , 12 ] Cox bUAg KUK [ Y= 58 24 147 5 K]
M RE AT, DUR A &R 7 1 NPC 38 #6532
PD-1 #Ii G I7 I TG R R . BT k535 A XU A
55, AP <0.05 %~ ER AR E L.

2 # R

2.1 NPC %% a9 2 &6 R4 4E

Guik 25 R BIOR AW AL GIN 95 ) 5 R/ 1k
NPC 83, & PRI IRAFAE W 1. Hod, 5/
YL 5801, FIJFENL (49.72 £ 11.6) % , P
BMI A (22.1 + 3.3)kg/m*, F-¥J BSA N (1.77 £ 0.17)
m*, P Ki-67 £ ik HE N (61.7 + 18.2)%, F ¥ PD-L1
TPS(38.7 + 33.6)%, V3530 97 Ji 1% (6.94 + 5.74) 4>
ST iR,

22 HBRABEEEBES

Iy 45 B 7R , 95 45l NPC #& , CR 0, PR
67 %1 (70.53%) , SD 18 fi| (18.95%) , PD 10 i
(10.53%) . ORR Al DCR 43 %l 5 70.53% F11 89.47%,
H . PFS(mPFS) 4 10.5 1 H (F1A) .

9511 /A, FE 2 B T /AT 69 1(72.63%)
ANE T % 26 1 (27.37%) « Kaplan-Meier 47 #7 %
B, 252 IR IT B G S 7 RAT X LA S
EPFSEK(129MH vs63MH,P<0.05; K 1B).
EAMIT T =S TPF 1045 .GP 27 1] TP 28 f51] »
X S IR T BE & TPF 75 % . GP J7 3 TP J5 R 4T
Kaplan-Meier 73 #T % B , TPF 41 PFS B K (R ik 2| vs
1457 H vs 1084 H,P>0.05; 10, #52 TPF J7

Fz1 NPCEEHMELZIGRFHE
Il ARAFAE n(%)

551

5 81(85.26)

7 14(14.74)
FEDL

] 78(82.11)

E[TAS 17(17.89)
SR T

e I S it 80(84.21)

e AL 10 T g 5(5.26)

FAAL TR A1 i g 10(10.53)
WIIEEBV DNAH£ JlemL™")

> 400(BHME) 56(58.94)

<400CEAMH) 39(41.05)

= 58(61.05)

5 37(38.95)
T 73 3

T1-2 1 42(44.21)

T3-4 3 53(55.79)
N4> H

NO-1 1 49(51.58)

N2-3 46(48.42)
M > 1

MO ] 28(29.47)

M1 67(70.53)
TNM IR 433

T3 40421

IVHA 91(95.79)
B

& 43(45.26)

3 52(54.74)
%

& 27(28.42)

@ 68(71.58)
%%

= 26(27.37)

5 69(72.63)
A g EKiEE

= 69(72.63)

R 26(27.37)
AT S

GP 27(28.42)

TP 28(29.47)

TPF 10€10.53)
HoAth 30(31.58)

PD-1 #1i]5

R E R R T 36(37.89)

KRR T 47(49.47)

HoAh AT 12(12.64)

2% 63(66.32)

2y 32(33.68)




b

ik, 55 . SRR 1 B S B VR T I RARFAIE 5 T « R (B B 73 A - 87 -

FVRIT B R IR NPC B M T2 GP B TP
FHE BN ERK I PFS IR 28 . 1252 R i 1 A B T

47 5 (49.47%) , F it | Bk $ Pt 36 6 (37.89%) ,

Kaplan-Meier 43 #1 % B 4¥ iy 3 A1) 2 47 20 PFS 5 &K

(11.37MH vs 10510 H P>005-l§] 1D).

23 WBRRILFIEE £ H 5 M

Az 2005 Fix WHO £ FE ST 4 Jik 987 43 2R bifE , NPC
F: B EE R A A A R IR 40 e L AR A AL B AL
Ry AR AT R A A = 2K, AHE T I Eg N A
12095 85491, fA AR 10 441, Kaplan-Meier 73 AT B HE
Fa A A g X6 L A AL R e PFS B K (10.8 N A vs 5.9
FD, AH A 8] 2 57 o 4o i L (P> 0.05, E 1ED .

A B D
100f_mPFS = 10.54*A 100 100 ~3Eﬁaﬂziw@

© 75 © 75 £ 75
¥ 50 i 50 8 50
149 23 =

& 25 & 25 & 25

07750 500 750 1000 07350 300 750 1000 07350 300 750 1000 07750 500 750 1000 0330 500 750 1000
A FFRTIE/d A fERIE] /d HETERT B) /d HETEET E]/d LETERT B] /d

A2 mPFS:B: /AR HULIT s C: 2 25/4E 2 25407 : D AN[F] PD-1 #0557 s B - AN IR #E 2 Y
1 EZFREAHKAETEA LT NPC £ PFS §Y Kaplan-Meier Fh%k

24 FEHMEFERFA SR E Cox &3 4547

BRRMTERER DRI ST TR B EH
12X .BMI.BSA .Ki-67(%) PD-L1 TPS (%) - 8 & &
RAS WG LI EBV BERLIRAS N 73 B IR 7 R A% 5
2R 4N E bR B 4 15U NLR/PLR/SIVTSH/FTH 55 27
T i o %) &7 ) AL EL 40 e/ if 41 8 1 /NLR/PLR/
SIVLDH/Cr/TSH/FTH ¥ 5 5 K /i # 1 NPC 53 Fu %
TBITIY RO 55 (B P < 0.05) . Mk BMI < 25 kg/m’.
PD-L1 TPS > 10% - & 28 NLR < 3.37 . %5 2 & #
NLR <4.19 ] 38 W HAH X B2 K PES (&2, 1%

P<0.05). H1F NLR.PLR.SII H4h&E i ok 40 i
RS AR IR BOE AT R, AAAE L2, BT LAY
¥ NLR.PLR.SHUIAZ FI =502, idlid 2 FF Cox
IEIE ST O3 H PR B2 RCIRES D4R I 2K EBV JEGLIR

A5 I07T R FE 2R A1 1 STL 2 B R/ 1 NPC &
%‘%xPDlﬁﬂﬁﬂJ FUYE I 97 RCTUI ) Ak S AH OC PR 3R
(3,3 P<0.05), HAEE KM H146 112K EBV B4k
PR B/ D42 = 47697 A A V2R 41 B 1 STT < 772.81
(1) i 252 PD-1 $ FFIBCA ATT PRS AT BE A

R2 BERAEBMENPCEBEET PD-1IFIFIRKESATHRRRMEER Cox @IS

5 R BT EASENGE
HR(95% CD P{E HR(95% CD Pii

WIUR I 3K EBV ISR A (B 0.51(0.27, 0.96) 0.01 0.380.19, 0.77) 0.007
’E?;zﬂ:?&(a > 0.41€0.23,0.73) 0.003 0.28(0.12, 0.66) 0.004
TRIT IS 4 D 0.30€0.12, 0.71) <0.001 0.06(0.02, 0.17) <0.001
BMI(< 25 kg/m®) 0.50€0.22, 1.13) 0.03

BSA(< 1.58 m*) 0.38(0.19, 0.74) 0.03

Ki-67(< 80%) 0.17€0.04, 0.83) <0.001

PD-L1 TPS(> 10%) 0.20€0.03, 1.12) <0.001

IT T TG 0.46(0.21, 0.99) 0.01

N4 (NO, 1D 0.47(0.27, 0.83) 0.01

FELR MR E AN K (> 0.81x10°/L) 0.30€0.11, 0.80) <0.001

FLENLR(<3.37) 0.34(0.18, 0.64) <0.001

F4; PLR(< 232.76) 0.33€0.17, 0.64) <0.001

F 2 STI(< 772.81) 0.28(0.15, 0.50) <0.001  0.25(0.12,0.54) <0.001
2T R EMRE £ 1.37x10°0L) 0.25(0.13,0.47) 0.001

#5297 F2)5 NLR(< 4.19) 0.43€0.22, 0.84) 0.005

#5297 F2)5 PLR(< 370.69) 0.33€0.14, 0.79) <0.001

297 FR)E SIN(< 1 156.12) 0.34(0.16, 0.74) <0.001

29745 LDH(< 195 U/L) 0.39(0.18, 0.84) 0.03




- 88 - HR L MR 2R iR T AR K, 2026, 33(1)
BMI B PD-L1 TPS FLENLR D 2 ABINLR
100 <25 kg 100 — <10% 100 100 <419
- =25 kg/m? - =10% — =419
75 P<0.05 A P<0.05 <75 o7 P<0.05
> =5 = 5
B 50 3 50 3 50 B 50
&9 = 29 29
A 25 & 25 A 25 B 05
0 250 500 750 1000 0 125 250 375 500 250 500 750 1000 0 250 500 750 1000
At iAl/d A ARt IRl /d A AR IR /d A1 Al /d
A:BMI;B:PD-L1 TPS;C: 328 NLR; D: 55 2 i #INLR
E2 BRZESHEXTEEZRNPFSEEMHL
A B EBV/& Y C aTT A D SIE%
100 <4 100 —<772.81
EEA - 277281
X N ° 75 P<0.05 ° 75 P<0.05
N S S 5
% B ¥ 50 % 50
B <9 B B
[~™ [~™ [~™ 25 =¥ 25
g 250 500 750 1000 v 250 500 750 1000 0 250 500 750 1000 0 250 500 750 1000
A7 )/ A AR IR/ A=A iAl/d AR Al/d
A B RIRZ ;B HLL EBV DNAKYLIRZE ; C 1697 A1 D ST Ha %
E3 ZEZESHIMSIIETUNE T PFS £ FHh%k
3 W W TE 2 ZL2E NP R 5T, AW 73 5 7~ AF A Ak T g B
Y I ¥

AW T B IR T 252 PD-1 #HI FI B S0 9T R
RS M NPC B8 7 SO TR R 7. B9 45
REIR, G ML, ST B B E T
KEZE B PFS. AL, BRCIRAE JEZ 1K EBV DNA
TRGNE DL IRIT R WI DL K ST L TN R 54EGF 4R
SRS M, S s HAE B B = 5 MR iE
7P IR B B R S B . AR SO B B, 4=
% = 4 PD-1 #01 FBEA VR 9T ) R E SRS K
[FIPFS. SRIM , %740 5 s W (1) & a7 ok F v ) 2 B2 4
P 5 17 A JE 28 TG BR 2R, L O HK v] e 52 3] “ 7k A= 1 (]
i £ 7 B S e 220 RS TR 52 I p sk 4 2 ot 4
HIEIT I B, B 0] AR AR R IR S AR BUR T
Mif 32 AR WA . (R, 1% 48 R S i s, L
EEENBIT B IIbR & .

b4, 5 PD-1 U A I TE R/ A 1 NPC —
LRIETT IR RAE 78 2508 AR X EE , R 3 R Bk B UG & 35
75 4th 35 / 5 41 C CAPTAIN-1*F %% ) i) ORR 9 87.3% «
mPFS 4 10.8 4~ H 7, 4 ity % R ELHTIC A 5 7h Athse/ i
1 (Jupiter 02 W 7)Y ORR A4 77.44% .mPFS J}y 11.7 4>
H P, % T R Bk B HIA 7 P Ah TR/ 8 (RATIONALE
309 W 78D 1 ORR A 69.54% mPFS 4 9.2 4> H ™, AHJf
FHIE S FBAS B 78 ORR A 70.53%mPFS 4 10.5 4
H 5 Z AT, AE 355 0 Can ORRO AN U, AT R I
TEREATT 5 S22 5 R N L 24577 & B U I
F) S5, PRI T B St F A PRS0 2 ] () 22 06

I PFS LU A AR B K, (H T A A B0 ) B
b1z A R IR, WA 2 DL H B 45
Wo WEAPEIR, IEMOAYE BE S EAEARE T
A AV L R 2 P e BB 5 (E A B L0 e L AR AL
B B B IR G i B8 e A Ab i F 2 0 oy, il )5
RO BE 22 o R 75 8 i B KR A == 1) NPC BA 13—
A6 AUFZ R 2 S BT AR S

BRI 43 I 7 H VA B ST I AL, {57 B A
FOM R R R — B SR . R FRRE RS
FT 27, BMI > 25 kg/m? (1) &5 35 T 5 AH 48 22 (1
2A). CHAMBERS 5™ 50 K B , 7E 45 B W &8 %
rh iR BMI 6 505 85 2 16 PFS M 9%, 31X 0] g 5 0k ml
PARZ W Ak ST 259 (0 254K 30 71 5 0%, B4 A8 X 4 11)
M3 B R A AR 8T 5 T 25 P T O A S T R B2k
o Y B FE B . PD-L1 Kk PR Nk
YRIT T RCTGI R A 2 R R o LA A BE S (H
X} T HAE NPC A B TN E , B /T 2 TUaE 75 & WLAH
oo AW R 45 R 78, PD-L1 TPS > 10%
[ £ 3 mPFS #H X 8 K . HUANG Z58592% 243 #7 i
7, PD-L1 [R5 /K P 5 4552 5 B 7 V8 T I NPC
H# OS.PFS T 5%, H LI 2098 5T PD-1 $ 1B A il
HIT ¥R TT 57 F% NPC i35 PD-L1 FHYE(TPS = 1%) A
B /) ORR. mPFS I 7~ H 45 i1 24 & SUAR 35, ™ B HY
PD-L1 £ NPC J7 2 il o A B A e it — DR & .
NLR AR AT L AL S 20 IR 2 , CUPP S5 5t 4
7 1 NLR FCAE 54 B 7 A OB, HL7E 8T 51 IR 6 -



b

ik, 55 . SRR 1 B S B VR T I RARFAIE 5 T « R (B B 73 A - 89

AR UL 15 P 5% T g AN NPC 2595599 7 , NLR FF /&5 Al
mOS 45 56 2 18] () S BEE 38 fe o . AR R
Iy AT RN, E FE AR A L C2 7 R 5 AT ) 7 NLR LE
fH (NLR > 3.37.NLR > 4.19) 5 ¥ 5 ) mPFS #1255, 5
RS A — B BN TR — YRR R R
SEHO IR I IT IS S AN E

AW FRINAFAE — S BRYE . B %0, ARBEF N
HhC [B] BUPEEE 7E , B Bk AR R L IX, R TR
I7 8 FOMH X [R5, AT R 5 M 2 S 1) A N B ) A
PEo FLUK, B B TE AT B8 51 NI B £ 5 1 BR il %o
B TR A% R K 43 T i G T R BE PR . Est R
R/ Fe P NPCHIF AL 5 AHIE T8 AR A = A 0T
e, HoRH T ™M gt ik DLig m 45 L ny T
SEES

AHIEFE I 5 SR I PR 5 B B A 2 5 TH R
oo B, FOLH A2 (1) 5 ORR 1 DCR 3 #F
7 PD-1# I G 697 AE G R 8 2 AMTY HL A& mT 58
(TR Ve P o UK, TR ) 4 TUAOST T 4 AR -
2 RIRZS VFELE EBV DNA FHPE A7 R M (= 4 4
JEHID R AR B4R SIUE, it i 3k a5 NFEFR 4L 7 ]
BAEIIG IR IR bR B8 =, &40 AT R I H B AR
PFS, it — P om i | HAE P HC G IR IT SRS 1A% O
Wil . 25 b, A IR VR 5 52 5 g% 980 AH G 48
W AR R B, W4T R/ 1 NPC (1)
TBIT R

KB AR O HAEAR T OIER 2T, T
AR TT TR B AR AL 577 18 S8 VR IT 5 A NBE LBk
B G P 1Y o RS AN v IR S VR IT I 2t . TR 4k
H1 EBV DNA . SIT &l BCASAE AT S Ve ey, 5 T 4%
P B, % T Bl ) HE 30 31 SE i 52 9T bR AE AL AT NPC
ST R — @M E. KRN E ST REL
s S THE YRR 78, DLBGIE A 72 45 RAEA R L X 5
PR IT R & I E

(& % xx #]

[11 LIU Q Q, WANG H Y, CHEN Z, et al. Global, regional, and
national epidemiology of nasopharyngeal carcinoma in middle-aged
and elderly patients from 1990 to 2021[J]. Ageing Res Rev, 2025,
104: 102613. DOI: 10.1016/j.arr.2024.102613.

[2] SU S F, HAN F, ZHAO C, et al. Treatment outcomes for different
subgroups of nasopharyngeal carcinoma patients treated with
intensity-modulated radiation therapy[J]. Chin J Cancer, 2011, 30
(8): 565-573. DOI: 10.5732/cjc.010.10547.

[31 SU Z Y, SIAK P Y, LWIN Y Y, et al. Epidemiology of
nasopharyngeal carcinoma: current insights and future outlook[J].
Cancer Metastasis Rev, 2024, 43(3): 919-939. DOI: 10.1007/
$10555-024-10176-9.

[4] SU ZY, CHEN W C, SIAK P, et al. Nasopharyngeal carcinoma

and microbiome: evidence and implications[J]. Crit Rev Oncol,
2025, 216: 104986. DOI: 10.1016/j.critrevonc.2025.104986.

[5] ZENG F J, LU T Z, XIE F, et al. Effects of locoregional
radiotherapy in de novo metastatic nasopharyngeal carcinoma: a
real-world study[J]. Transl Oncol, 2021, 14(11): 101187. DOI:
10.1016/j.tranon.2021.101187.

[6] JINY, SHIY X, CAI XY, et al. Erratum to: Comparison of five
cisplatin-based regimens frequently used as the first-line protocols
in metastatic nasopharyngeal carcinoma[J]. J Cancer Res Clin
Oncol, 2015, 141(4): 767. DOI: 10.1007/s00432-015-1926-1.

[71 LE Q T, COLEVAS A D, O’ SULLIVAN B, et al. Current treatment
landscape of nasopharyngeal carcinoma and potential trials
evaluating the value of immunotherapy[J]. J Natl Cancer Inst, 2019,
111(7): 655-663. DOI: 10.1093/jnci/djz044.

[8] LIN M, YANG Q, YOU R, et al. Metastatic characteristics
associated with survival of synchronous metastatic nasopharyngeal
carcinoma in non-epidemic areas[J]. Oral Oncol, 2021, 115:
105200. DOI: 10.1016/j.oraloncology.2021.105200.

[91 CAIM Y, WANG Y F, MA H R, et al. Advances and challenges in
immunotherapy for locally advanced nasopharyngeal carcinomal[J].
Cancer Treat Rev, 2024, 131: 102840. DOI: 10.1016/]. ctrv. 2024.
102840.

[10] BRBHFEE, B, iha, . EBV PR S H G s Mk am a4
PRI CD8 T AU AL, Hh MR a7 A%, 2022,
29(5): 399-409. DOI: 10.3872/j.issn.1007-385x.2022.05.003.

[11TLV J W, WEL'Y, YIN J H, et al. The tumor immune microenvironment
of nasopharyngeal carcinoma after gemcitabine plus cisplatin treatment
[J]. Nat Med, 2023, 29(6): 1424-1436. DOI: 10.1038/s41591-023-
02369-6.

[12] HUANG S W, LIANG Y L, LIU N, et al. Predictive biomarkers for
immunotherapy in nasopharyngeal carcinoma: from tumor
microenvironment to macroenvironment[J]. Front Med, 2025, 19
(5): 721-742. DOLI: 10.1007/s11684-025-1151-5.

[13] KIM J, LEE Y, KIM S, et al. Novel therapeutic development for
nasopharyngeal carcinoma[J]. Curr Oncol, 2025, 32(9): 479. DOLI:
10.3390/curroncol32090479.

[14] CHUA M L K, ZHANG X, WONG K C W, et al. Updates on
treatments and management of nasopharyngeal carcinoma[J]. Am
Soc Clin Oncol Educ Book, 2025, 45(3): ¢472460. DOI: 10.1200/
EDBK-25-472460.

[15] LONG G X, TANG W H, FU X G, et al. Pre-treatment serum
lactate dehydrogenase predicts distant metastasis and poor survival
in nasopharyngeal carcinoma[J]. J Cancer, 2019, 10(16): 3657-
3664. DOI: 10.7150/jca.32716.

[16] MA H L, LIANG S B, CUI C Y, et al. Prognostic significance of
quantitative metastatic lymph node burden on magnetic resonance
imaging in nasopharyngeal carcinoma: a retrospective study of
1224 patients from two centers[J]. Radiother Oncol, 2020, 151: 40-
46. DOI: 10.1016/j.radonc.2020.07.023.

[17] TAN L P, TAN G W, SIVANESAN V M, et al. Systematic
comparison of plasma EBV DNA, anti-EBV antibodies and miRNA
levels for early detection and prognosis of nasopharyngeal
carcinoma[J]. Int J Cancer, 2020, 146(8): 2336-2347. DOI: 10.1002/
ijc.32656.

[18] JIANG W, LV J W, TANG L L, et al. Enhancing efficacy and



90

Fp ] R R IR T A%k, 2026, 33(1)

reducing toxicity: therapeutic optimization in locoregionally
advanced nasopharyngeal carcinoma[J]. Cell Rep Med, 2024, 5(6):
101594. DOLI: 10.1016/j.xcrm.2024.101594.

[19] HSIEH H T, ZHANG X Y, WANG Y, et al. Biomarkers for
nasopharyngeal carcinoma[J]. Clin Chim Acta, 2025, 572: 120257.
DOI: 10.1016/j.cca.2025.120257.

[20] T—, BRI, £, & LA &L H GSDME X TME
G S IR R S8 TS R RE e (0] b R AR R T 2k &, 2023,
30(6): 489-496. DOI: 10.3872/j.issn.1007-385x.2023.06.005.

[21] CAMP R L, DOLLED-FILHART M, RIMM D L. X-tile: a new bio-
informatics tool for biomarker assessment and outcome-based cut-
point optimization[J]. Clin Cancer Res, 2004, 10(21): 7252-7259.
DOL: 10.1158/1078-0432.CCR-04-0713.

[22] GUO L F, HONG J G, WANG R J, et al. Nasopharyngeal carcinoma
survival by histology in endemic and non-endemic areas[J]. Ann Med,
2024, 56(1): 2425066. DOI: 10.1080/07853890.2024.2425066.

[23] JIANG W J, CHEN Y, HUANG J, et al. Systemic immune-
inflammation index predicts the clinical outcome in patients with
nasopharyngeal carcinoma: a propensity score-matched analysis[J].
Oncotarget, 2017, 8(39): 66075-66086. DOI: 10.18632/oncotarget.
19796.

[24] JOMRICH G, GRUBER E S, WINKLER D, et al. Systemic
immune-inflammation index (SII) predicts poor survival in
pancreatic cancer patients undergoing resection[J]. J Gastrointest
Surg, 2020, 24(3): 610-618. DOI: 10.1007/s11605-019-04187-z.

[25] TSURUDA K M, HEKTOEN H H, REIS COSTA D, et al. Immortal
time bias in survival outcomes when comparing treatment with
chemotherapy versus immunochemotherapy for non-small cell lung
cancer[J]. Transl Lung Cancer Res, 2025, 14(1): 300-302. DOI:
10.21037/tler-24-1002.

[26] TAMURA K, TAKENAKA Y, HOSOKAWA K, et al. Effect of
immortal time bias on the association between immune-related
adverse events and oncological outcomes following immune
checkpoint inhibitors therapy for head and neck squamous cell
carcinoma[J]. PLoS One, 2024, 19(11): ¢0314209. DOI: 10.1371/
journal.pone.0314209.

[27] YANG Y P, QU S, LI J G, et al. Camrelizumab versus placebo in
combination with gemcitabine and cisplatin as first-line treatment
for recurrent or metastatic nasopharyngeal carcinoma (CAPTAIN-
Ist): a multicentre, randomised, double-blind, phase 3 trial[J].
Lancet Oncol, 2021, 22(8): 1162-1174. DOI: 10.1016/S1470-2045

(21)00302-8.

[28] MAI H Q, CHEN Q Y, CHEN D P, et al. Toripalimab plus
chemotherapy for recurrent or metastatic nasopharyngeal
carcinoma: the JUPITER-02 randomized clinical trial[J]. JAMA,
2023, 330(20): 1961-1970. DOI: 10.1001/jama.2023.2018]1.

[29] YANG Y P, PAN J J, WANG H, et al. Tislelizumab plus
chemotherapy as first-line treatment for recurrent or metastatic
nasopharyngeal cancer: a multicenter phase 3 trial (RATIONALE-
309)[J]. Cancer Cell, 2023, 41(6): 1061-1072.e4. DOI: 10.1016/j.
ccell.2023.04.014.

[30] STEPAN K O, MAZUL A L, SKILLINGTON S A, et al. The
prognostic significance of race in nasopharyngeal carcinoma by
histological subtype[J]. Head Neck, 2021, 43(6): 1797-1811. DOI:
10.1002/hed.26639.

[31] VAZQUEZ A, KHAN M N, GOVINDARAJ S, et al
Nasopharyngeal squamous cell carcinoma: a comparative analysis
of keratinizing and nonkeratinizing subtypes[J]. Int Forum Allergy
Rhinol, 2014, 4(8): 675-683. DOI: 10.1002/alr.21332.

[32] CHAMBERS P, DANIELS S H, THOMPSON L C, et al
Chemotherapy dose reductions in obese patients with colorectal cancer
[J]. Ann Oncol, 2012, 23(3): 748-753. DOI: 10.1093/annonc/mdr277.

[33] A4, RZEME, XURIBE, & FEF IR T R /AR IR T R
P A 1A R0 9 066 S0 T /0 A A P 280 8 9 0RR 99 T
PR EWIRI BT ST TE[T]. h A R 2% 3, 2022, 44(5): 416-424.
DOI: 10.3760/cma.j.cn112152-20210709-00504.

[34] HUANG Z L, LIU S, WANG G N, et al. The prognostic significance
of PD-L1 and PD-1 expression in patients with nasopharyngeal
carcinoma: a systematic review and meta-analysis[J]. Cancer Cell Int,
2019, 19: 141. DOI: 10.1186/512935-019-0863-5.

[35] LI L, CHEN L, FAN M, et al. A prospective, single-arm trial of PD-1
inhibitors plus chemoradiotherapy for solitary metachronous metastasis
nasopharyngeal carcinoma[J]. Oral Oncol, 2024, 150: 106695. DOI:
10.1016/j.oraloncology.2024.106695.

[36] CUPP M A, CARIOLOU M, TZOULAKI I, et al. Neutrophil to
lymphocyte ratio and cancer prognosis: an umbrella review of
systematic reviews and meta-analyses of observational studies[J].
BMC Med, 2020, 18(1): 360. DOI: 10.1186/s12916-020-01817-1.

(ks HEAT  2025-06-17 [f&EIHEA]  2025-12-09
[Axx4wiE] 3kl



