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Correlation between PD-L1 Expression and Prognosis in Ep-

stein-Barr Virus-Associated Nasopharyngeal Carcinoma
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Abstract: [ Objective | To explore the prognostic value of programmed cell death ligand 1(PD-LI)
expression in Epstein-Barr virus(EBV)-related nasopharyngeal carcinoma(NPC). [ Methods ]JA total
of 87 patients with non-metastatic NPC received radical chemoradiotherapy were enrolled. The
presence of EBER (EBV-encoded RNAs) in tumor cells was confirmed by in situ hybridization
(ISH),and the expression of PD-L1 was detected by immunohistochemistry(IHC). The impact of E-
BV status and PD-L1 expression on short-term efficiency and long-term survivals were analyzed.
The primary endpoints were response rates(RR) and overall survival(OS). [Results] The negative
and positive EBER was detected in 8(9.2%) and 79(90.8%) samples,respectively;and negative,
low and high expression of PD-L1 was detected in 1(1.1%),50(57.5%) and 36(41.4%) samples,
respectively. EBER positive patients had a trend of high expression of PD-LI,but it was not sig-
nificant (P=0.062). In EBV positive group, patients with high PD-L1 expression had higher 5-year
RFS rate(91.8% vs 78.5% ,HR=0.382,95%CI:0.142~1.027, P=0.039) and 5-year PFS rate(82.5%
vs 68.0%,P=0.036,HR=0.363,95%CI:0.135~0.974) compared to those with lower PD-L1 expres-
sion. [ Conclusion | High expression of PD-L1 is associated with local recurrence and disease pro-
gression in EBV associated NPC. Exploring the immune microenvironment of NPC will help to
screen out potential benefit of immunotherapy.

Subject words : nasopharyngeal carcinoma; EBV;PD-L1 ;prognosis
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EB %55 (Epstein-Barr virus, EBV) 18 4 J&& j J&
S B B HUR I R 2 — ", 5 AT B
(human papillomavirus, HPV) 7£ F1 0 g o i) b 45 AH
L, EBV 7 & W95 12 Wi SR J7 SR 1Y e £ h i % 2
REEMMEH AP, HPV A SC F g Al L
e A 3 Aok AR AR S 3 o ) i B T iR R Ok K 3
WG T BRI PR A I B Y E YT T S I
B ANTCHE T EBV AR A SR Jo 718 o B T 36 B3 4
AT T JR 1) U 2 /485 280 i PR 50 . MABRAE IS 46
FOREFRATA B H HED EBV A OGS Pl s B A
FEIR B SR TR BT

YRR P PESE T FCAR-1 (programmed cell death
ligand 1,PD-L1) 7] DAZiA TR0 (tumor cell,
TC) F1 i J¢ #2118 Ik T2 40 Y (tumor-infiltrating lympho-
cytes, TILs) & 1f , 5 H 2 (k——Al fg f2 Fp HEAE T 1
(programmed cell death 1,PD-1) £54 J5 0] LA ¢
VAT T 200 0 ) R DA S 44 0T 1 B 5 IO 2, DT 3 s 4 2
WEHLS TR W b, A T A s T e g
HALEAR I ] TC K1 PD-L1 B Rk e A R U5
PR 2R 197107 SR T I A BIF S AR AR O AR AR e B PD-
L1 @Rk SR A iy wifs M, Bk o I iy 4516 i 3
17 A T i — B R AR ST PD-L1 15 50 i v 6 1)
HrE mA .

VT, BP0 7 F o T R 5 e B0 S R
W H P BE RS B R SR B K R PD-L1 3R3A
7E KEYNOTE-028 fif 7+ 1%, T 4l Jifd 48 4iF 4 [N 3 ik
1% (T-cell-inflamed gene-expression profile, GEP) . PD-
L1 23K M g 22 28 i faf - (tumor mutational burden,
TMB)JZ BT PD-1 367777 200 S 1k 7, 7B 52
AT 20 Fh ISR SRR T 14 9% il S AL T /N
i i 98 R0 B A8 R LS B 3, B SR s T B AE S
I SRR A AR R IR T R B G

b2, SRR R TE RO N 2 R o
i TS AN R B R R SR T AE S R v, AT LUE BN
[F)AF 5 B 2538 WY S AN [) 8 g BT D] FRAT T A
A BE 5 0 AR BB RS EBV R YRS H AT 4R
X REEGA EBV ERGLUUE T H R RO R A
[l ABTFEEET R KA ] EBV RIRARZS Y
B R AR 43 B AT PD-L1 2 35 A I JF 43 M Xof i
Je B S
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1.1 —mER

W4 2007 4F 9 H = 2014 4 12 A & H K&
Ja& IR 15 Bt RO T O IGR 120 BIRIE AR R
PE S SR AR A 5 g 28 T 0 A ZH AU B SE ik R
5t b ) R 1], S 87 M AT S8 & B AR RS M |
TNM 43391 | 697 J5 58 FIBH U5 578 855 Bl 4 A BT
5t ,KPS=80, T A & Wz 7 iatEIRYT VG|
SEECST IR YY (intensity-modulated radiation therapy,
IMRT) B6& R THIZEMAIT 5 %, I xt T,
S & kR 66Gy/30F , Ty Ji & AL H 70.4Gy/32F ™,
1.2 JE{IZ3% % (ISH) %M EBER

TEJE A dpm | S IR AR [ 2 A e 0 3 1
FY) A 1ok A ISH #2 EBER 3k, A4 F ok 1k
EBER i 5f| & (triplex international biosciences) it B
PEATY R . SR BB K HAL)S A 25p] EBER
BEL VIR 55°CHEE 60~90min, Fifl J5 A 37°C i
Fi 4~16h, A BT Dig FLiR R4 W48 55 55) 1 HRP
BT LG #4715 5K, DAB B4, fJ PBS Ut 3
R A B IR S AR % 4 EBER
P4 R B P e €073 031 5 SCoR EBV + 55 W 9 Fl1 EBV -
B
1.3 SEALE (IHC) & PD-L1

K Dako 22 w) Bk Ak it 14 (22C3) #E 17 PD-L1
Fer i, 2 57 95 SRR A ST 3 R, R 20 M (tumor
cells, TCs) F % % 2 M (immune cells,1Cs) I # ik 1Y
PD-L1 B80T E & PD-L1 %3k, PD-L1 P A5
2% Al-Shibli & 2UbR | LA L5 ok 40 if i i 20 v &2
Pt W A R BIYE, 256 R BRI
g3 Lotk — 20 PF i 2R IR KT (P SO 3F 43 immunore-
activescore , IRS) . v iy 21 it Kz ] J5it PD-1.1 BH
Y 8 3 i (staining intensity ,SI)73 8 0~3 2% . o & (4
04r,IREME 157 bR 2 4y Bft 8 3 45, PD-LI1
BH 1 41 2 % (positive cells, PP):0=TJC 40 il ¢ {4, 1=0~
10% 41 4 €, 2=10%~50% 41 it 4% 11, 3=50~100% 4l
J g, i THC PF2r R 2% H 353 (H-
score ) , H-score= PPxSI, A 57 & X H-score=0 4[]
P 2K Ik ,0<H-score<3 43 AL £ ik ,H-score =3 J 5
LKk,
14 MRLIMGEITFELE

W58 K H RECIST #5:E (response evaluation cri-
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teria in solid tumors)v1.1 PEA IR 22 fff %5 | LA A7
(overall survival ,08) % S A6 I7 I 46 B 18] (R0 Bl
B AST IR LRI IR] ) 2 AT it PRl 5 | A 1 A0 1 I ] B
AR V5 ] 18] 5 To 52 K HE A7 2 (relapse-free survival,
RFS) fl Tt #% % A 47 % (metastasis-free survival, MFS)
FE SCRRYT T IR I ) 22 8 vk 52 0 Ak o Bt B Y
Asf 8], JG & A2 47 2R (progression-free survival , PFS) %
SCRIRST TF UG I T8 22 9500 E o 10 SRy I ), Hcdfe 456
TR A AF 53 BT R SPSS 20.0 #f, Az A7 il 4R 2R
Prism 7.0 2, 447 % H#R A Kaplan—Meier 7 1
Log-rank (Mantel-Cox ) ¥ % , P<0.05 5 25 5% A1 Gt 11 %

2.1 EBMREALL G PD-L1 #1 EBER Rix

87 5] & WA g iR % s kL s R AL 40 b L8
(9.2%)EBER % ik [+ ,79 6] (90.8%) PFHH: ;1 #i
(1.1%)PD-L1 ik HPE, 50 #1(57.5%) (% £ 1k , 36 4l
(41.4%) 5 F2 1k (Figure 1), EBER BHYE 3% W 4H 4,
PD-L1 = #%ik% EBER Btk & £, (A58
& X (P=0.062)(Table 1),
2.2 EBER %K PD-L1 ®Rix 58 WEIGKFERE X
XM

EBER & PD-L1 3R KK A AR IS 1 51 |
W s T 43301 N 3309 K TMIN 43309 40 1) 22 S 35
Giit & X (Table 2) ,{HWL %55 EBER FHPE k41

Table 1 Correlations of EBER and PD-L1 expression
PD-L1

EBER (-)Ylow(%)  High(%) r
- 7(8.0) 1(1.1) 0.062
+ 44(50.6) 35(40.2)

WE AW A 3 450 (36.8% vs 54.0%,P=0.059), EBER
K PD-L1 35 K7 530 W97 8% il Ak o7 45 B/ f5 3
A~ H 8 22 A %) B JC G BK (Table 3) .

23 PD-Ll RIZZEARRE EBY REEWELEFDH
&

WL 02l sk A E S T A% 87 B E
BEATRE DT, oA B T A 65.2 D H (5.2~134.9 4>
), EEdUEFE PR S PD-L1 MRk HBA
Il 5 09 A= £7 4 23 (Figure 2, Table 4), i#f — 06 8 5 R
I EBV &2, KB EBV+4L,PD-L1 &%
ikJE 5 4 RFS (91.8% vs 78.5% ,P=0.039) Hl 5 4
PFS (82.5% vs 68.0% ,P=0.036) 1 i J&i X - ; ] )
L1 5 4FE MFS (89.9% vs 81.6% ,P=0.149) %1 5 4F OS
(92.7% vs 85.9%, P=0.129)2 5 L 4t it 2% & X (Figure
3). TMMi7E EBV-41 PD-L1 1Y 3% ik &1L 5 5 JC B
FHOCHE

3o #

UEARSR 56T G g8 K 2 A 400 ol 70 (40 PR 55 1 7 2K
TP IR T MY A NI 45 5L, 7E A 45 3k 30
50 P98 A P9 1 AR 22 M VA R SR TP s AR A
PR GE i 3R 2120 A5 53 [ B 1k B W R vh I8 2 B 2
M I A FH 24 g 22 o3 vy 102251 R T I 1Y) i) R 22 7
A T EARAE BORALL 20% , H25 W0 M B 5%,
AT 67 T T S A A A A R AT R, B RS
T (1 £ FH 24 A R A B G A ) R )Xo S
95 K TR 4 2 Hp S IR BT R BIF 5 L Bk RT REAT
FEM GBI T I MR R A B EE L L,

WS K& BAE EBV AH G Bl PD-L1 & 3=
IR IEARSC IR T, X bR 3 & & UL S Pk

Figure 1 The expression of PD-L1 in NPC(x10)
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Table 2 The relationship of EBER and PD-L1 expression with
clinicopathological features

Features EBER PD-L1 level
%) (+)(%) P (flow(%) High(%) P
Age(years) 44.5 48.0 0.991 47.0 49.0 0.348
Gender 0.031 0.726
Male 8(9.2) 58(66.7) 38(43.7) 28(32.2)
Female 000) 21(24.1) 13(14.9) 8(9.2)
KPS 1.000 1.000
80~100 8(9.2) 79(90.8) 51(58.6) 36(41.4)
<70 0(0) 0(0) 0(0) 0(0)
Smoke 0.059 0.751
Yes (6.9) 32(36.8) 23(26.4) 15(17.2)
No 2(2.3) 47(54.0) 28(32.2) 21(24.2)
T stage 0.396 0.411
T, 4(4.6) 20(23.0) 13(14.9) 11(12.6)
T, 1(1.1)  29(33.3) 16(18.4)  14(16.1)
T, 2(2.2) 18(20.7) 15(17.2) 5(5.8)
T4 1(1.1)  12(13.8) 7(8.1) 6(6.9)
N stage 0.689 0.101
No 0(0) 6(6.9) 6(6.9) 0(0)
N, 3(3.5) 23(26.4) 17(19.5)  9(10.4)
N, 4(4.6) 36(41.4) 21(24.1)  19(21.8)
N; 1(1.1)  14(16.1) 7(8.1) 8(9.2)
Stage 0.908 0.654
I 1(1.1)  12(13.8) 9(10.3) 4(4.6)
I} 5(5.8) 43(49.4) 28(32.2) 20(23.0)
IVa 24(27.6) 14(16.1)  12(13.8)

Table 3 Correlations of EBER and PD-L1 expression with response

rates
Ind RR at the end of treatment RR at 3 months
nee CR  NonCR P CR  NonCR P
EBER
- 6(6.9 2(2.3 8(9.2 0(0
6.9) 23 0.984 ©.2) ©) 0.235
+ 59(67.8) 20(23.0) 72(82.8)  7(8.0)
PD-L1
—/low 37(42.5) 14(16.1) 47(54.0)  4(4.6)
0.581 0.934
High 28(322)  809.2) 33(379) 3(3.5)

Note : CR : complete response

Table 4 5-year survivals according to PD-L1 levels

HEJEA EE BN, MifE EBV-E &
W JE 8 A G M, B E R OR PD-L1 #E AN [
EBV AR AT Y 5 0 8 8 2 AT BB AE AE N [
HIFER 5 2, AN[E EBV R 2 1 2 0 93
H W RPEMATE T BEA R AH R, R BT PD-
L/PD-L1 f 4 A sS4 iR va o7 vl Be IF A i
FHEA SRR B Fang 2P0 AMITSE 5
ABFFEAE R EAL, MR AE EBV B 5
WG s 4 M Rk AT PD-L1 @2 B4, 4h,
7 H A 75 B B A O 1Y M R, 4n EBV
SR A G 9 ) EBV JERYL A ¢ A 4k
LI 27 HBV A G I 40 B i 9 25 & HPV A
S S 9 P IR EE B PD-L1 i Kk
Le 252U 5% 3¢ WA 45 B 1 o b 28 A8 # O
TR B e G e e AR R Y B R
T 25 J2% G AH G i 98 IS 2 60 A A i AT 30 58
AR 30310 PR A D TR DA G 8 ARG A 4T ] 5
BIT AR 25k g5 R PD-L1 #k A
T4 SR A P A S B (H IR OR R ok —
ST A RMES, AU R BAE E-
BV+E & PD-L1 m Rk FHAFANTFR i
J& BAF (HAE EBV-E 35 o i A O
52 b, ZHT A A A S AR A 2R
IR AE SR T B B SR A5 IR H AN
— 8, Jiang % 3% B PD-L1 5 #k 78 IV
A 8 B 1 o WA R v 4 O A 22 1Y R 4 R R
MR A A7 Lee 55 MR BUAE 45 % RIG 1
VA T A0 Al e Bt B g b PD-L1 THC
2419 B R X BT B N TG e A A R
R . Wang S5 7HILEE H FE TMN 3 3 1) S it
LS PD-L1 75 A AT 8 A~ e s A G K]
AT DL G b b U PN R G, g R A
AT, 7= R E U B 2538 1T BE &
H T ik S22 AT A EBV RS AE & 2
I ZHN R LR,
WF5E PD-L1 2 3k X% F 90 20w iF

All patients EBV (+) patients

T Y5 W) K 5 T B8 AH S A T

Index PD-L1  PD-L1 2 PD-L1  PD-L1

Vlow(®)  high P low@)  high v P ﬁfnwuuﬁ&ﬁ%ﬁmﬂﬂ%
0S 858 889 1943 0163 859 927 2300 029 7 ACBRBUE I EISILEL. T 41K
PFS 657 800 3723 0054 680 825 4406 0036 8 TEJA REE A OCHE iR R A5
RFS 79.3 88.8 2593 0.107 785 91.8 4.196 0.039 UL, FFEATDUSECT 45 D8 3 K Fil e
MFS 773 872 1768 0.184 816 899 2077 0.149  yFikif . 75 A8 MR YL e Thi .
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Figure 2 The survival of patients with different PD-L1 expression levels
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Figure 3 The survival of EBV+NPC patients with different PD-L1 expression levels
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NK il CD8+T ik [L 241 Ml 23 B i K fe TR =y, IFA
5 JAK/STAT {5 538 % B 45 5 PD-L1 ik 528,
TE EB J55 5 B % BT B0 S iR 98 b R RE Qo it | R T PD-
L1 1/ 22 35 ] RE 2t o 2/ 8 38000 T 200 i Jor 15 =
BT I R -y B PE Rk 878 PD-L1 13Kk
FCNE T T 40 A4 ¥ I R vk A 58 kg R A

AT SR, CRRYTT R T RERE = A R B Y
JRiFRAN A, A R Ak A IR A e R A B
X P49 G 3 80 R, R A < S 6 800 P i RS T AR
B 2 T e 14 PHIOE RB A% 55 SR T T A D IR VE
TS 36 97 A7 2 8 g A9 AR VA MR T T B, R
TN A 3 T R Of i R AR AF 5 o ile 2 B 1) 1
PD-L1 3Rk M5 ] fig g BAT B iy ity iU
AT S HAE

g5 LTk AR 02 & R [R] EBV RS 9
W 987 2 7 o EL AT AN [] B 28 Tl A B8 AR ) 2447 Sl 1%
PERE IR T PD-1/PD-L1 S8 A6 25 5 3 41 570 v 97
AT REXT = A AN TR RN, AT 2T e SR A 1 F
FEK U Bh 0 1 Hh LI BB AN S e TR YT AR 25 1 R
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