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BRI AU A (7 505 5 7 1P AS PD-L1 5 [R] 28 8 Sk 55 XUS: =2 M IR R DG R o IR BER ] MR-Egger Fl i /K
BERLIL Z 8 MEBR 22 T B (. (MR-PRESSO) JRIFA/KF- 241, Cochran’s Q KB PPAl S Bidk, B — ik Sigok
TP . &R BEEIEIL IR, PD-L1 5L BRIk40M0% (HNSCC) (OR=1.0003, 95%CI: 1.000 0~
1.000 6, P=0.049) . 1 K MWE¥E (OC&PC) (OR=1.000 3, 95%CI: 1.000 1~
1.000 6, P=0.018) F{EFRKCHR. &t AWM FEY, PD-L1JZE HNSCC,

OC&PC [HWfER I % .
[REIR] BERBENL; BPHIETEAR L kBUE; KB _
[FESZES] R739.8 [XEEEREM] A [doi] 10.7518/gjkq.2026208 Ak OSID Y

A Mendelian randomization study of programmed cell death ligand 1 with the risk of head and neck cancer
Shang Hongyue, Liu Tiejun, Yao Manman, Lu Yueting, Dong Bo, Song Weijing, Zhang Ji’ ao

Dept. of Stomatology, the Fourth Hospital of Hebei Medical University, Shijiazhuang 050000, China

Supported by: Central Government Guides Local Science And Technology Development Fund Projects (246Z27762G)
Correspondence: Liu Tiejun, Email: 47300561 @hebmu.edu.cn

[Abstract]
L1) and the risk of head and neck cancer. Methods

Objective This study aimed to assess the causal relationship between programmed cell death ligand 1 (PD-
Mendelian randomization (MR) was performed using large-scale ge-
netic data to evaluate the causal relationship between PD-L1 and the risk of different types of head and neck cancers via
inverse variance weighted (IVW), Mendelian randomization-Egger (MR-Egger), simple mode, and weighted median. Ad-
ditionally, MR-Egger and Mendelian randomization pleiotropy residual sum and outlier (MR-PRESSO) were used to ana-
lyze horizontal pleiotropy, Cochran’s Q test was performed to examine heterogeneity, and leave-one-out experiment was
conducted to measure sensitivity. Results
and head and neck squamous cell carcinoma (HNSCC) (OR=1.000 3, 95%CI: 1.000 0-1.000 6, P=0.049) and between
PD-L1 and oral cavity and oropharyngeal cancer (OC&PC) (OR=1.000 3, 95%CI: 1.000 1-1.000 6, P=0.018). Conclu-
sion PD-L1 may be a risk factor for the development of HNSCC and OC&PC.

The genetic prediction results revealed a causal relationship between PD-L1
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2, B O g (oral cavity cancer,
OC) (fLi it FARIGYT) BiMkdE (laryngeal can-
cer, LC) (WAt FARBANAST ), BRILLISH
X B 3 R IR WD W AR L T . BREIRIT &
TSI ST

FE P PR 41 S8 T2 %2 1K 1 (programmed cell
death 1, PD-1) J&—Fh el 2K, fA7E T40
JEE Al (antigen presenting cell, APC) . J# 4
il L. RPN AE TSR 1 (programmed
cell death ligand 1, PD-L1) fENPD-1/KIRAELMA,
FERIATHEMAM, SIETHME . B, RR
DR A RELFN WA, AT LA Mg 24 e v 2R 2k 0k okt
PribgE s, HRETF 2 98 KB, PD-L1M R
IRIKOF- AT BB Z RO o 1 s A 6, HAEA
BIL FRIG PR 3 SCTEAS [R) 2 Y (1) Ji g Th AR e 22 5
7B BE T, PD-L1 R R IR B0 N WA #4022
[N, PD-L1# %Kik tLPD-LIUIR & kY 5 5 B #E
FEH RS SRR /N R It e fE T, K
F-HYPD-L1 R KA R HE AR R, 5
e 3= R A (tumor infiltrating lymphocyte,
TIL) A3 A0 SE 4 8 2 B AR A7 3 A O, At
A BETETERY], fEE AR A& T, PD-1AIPD-LI
RATERFANE R HAZ MR B EZER, XE
H SRR AT B B, X B gE 45 AR
7, PD-L1% 235 K76 A [R] S5 R (1) Jif 7 i Je v
AIRE EL A A R Im R & o & T PD-L 1 3k #idi
SEEBEARTIUS (5 W AEAE— 241 . Blazek %
L AT RS IESE, K F Y PD-L14E R S
RGNS, PD-L1/PD-1 =5 2 ik 14 3k 2500 i bR 40 i

Ji% (head and neck squamous cell carcinoma, HN-

SCC) BHE LA HAF M AEAFLE R BN E &
K M, SchneiderZE" kil T PD-L1#J R A Y
HNSCC & 2= i I PR 15 ARG o

o f5 /R B #L 4k (Mendelian randomization,
MR) Je—FgeitHoR, FIAEL 28 S/ —1 T
HLAR R PRI RN AR DG &R o X R AR is st
A S SREBREYIMG, HHIRAENERTR, IF
LBt A% A8 S AN 2ok 7 55 R R 0 4 SR AR AR Y. MR
S3ATT AT LURS B98N B3 7E K R AS 2508l v A st
B ], hE A VRV RN B ) R G R AR i 22
CR N . EARME Y, N THREPD-L1#
AN ZE A Sk s Je R R SR AT, ) TIZ Y
4 56 R4 Ok K i 98 (genome wide association
study, GWAS) WAEHHE, KHAIMRIITE, 15T
PD-L 15 AN [A) 28 U Sk SR8 0 o A R Y K AR o

1 #M#FTTE

1.1 #ERR

A GWAS EU A K A 25 G Wi AT 0 5 B AL
(integrative epidemiology unit, IEU) %t & /&
(https://gwas. mrcieu.ac.uk/) , Z&#& A& (PD-L1)
[ 2 721D A prot-a-431, 5 PD-L1AH &M 81 IR
Z &1 (single nucleotide polymorphism, SNP)
B 10 534 7354 [AlIF, AS[R]ZEBY Y 3k 28
R E R A e E A YA AE (UK Biobank), £
$EHNSCC., M JiE J& MW ¥ (oral and oropharyn-
geal cancer, OC&PC). LC. OC. H M (oro-
pharyngeal cancer, OPC). # &5 Fll%% 5 AH ¢ A9 %L
PRI,

R 1 GWASHUIEEER
Tab 1 GWAS data information

SES B3 GWASID M4y G 31 FEAR /5] SNP £t/ A4~ PN N
AR PD-L1 prot-a-431 2018 GWAS-Catlog 3301 4010534 735 11e/lIDN
#REER HNSCC ieu-b-4912 2021 UK Biobank 21 106 XFHEZH 372 016 409 655 080 <IN

OC&PC ieu-b-4962 2021 UK Biobank g4 839 XHR41372 016 409 185233 [SIPN
LC ieu-b-4913 2021 UK Biobank R IZH 273 XFHAZH 372 016 7239512 SN
ocC ieu-b-4961 2021 UK Biobank R IZH 357 X IEL 372 016 7723107 e/IDN

OPC ieu-b-4968 2021 UK Biobank S IZH 494 XFHR41372 016 8283 869 le/lIDN

1.2 it TAEF

N T AR A% 2R Sy T RAR R, Wb
UG 3N FEAR R, AR ARG . AT Rk
FUHEAD MR . A T BEFRE A F A 5T (1 SNP,
Wt TSR (KD 58—, PIP<5x107

15 R 7R N R A OCAHISNP, I i 1 R
i 7% (r°) =0.001. T-HHIEEXT (kilobase, kb) =
10 0007 B & BA V- 5 55—, L 2 5 Sk
HREREE . R CRZ R ARG . W
T B S R A E K A T
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AR gR; 25 =, JHATMREZRETR 2 1 B i
fi (Mendelian randomization pleiotropy residual
sum and outlier, MR-PRESSO) ik, 44 &k
K56 (1) P<0.05 I B R Ay 53 8 (BT 7 ASIBRT s i
J& . TR SNPRYFSE T A1 AT I R T35 4540
TR 7 Z B (RO, F=10, SNPHEA 2
AR, F<10, SNP¥E MR H 4 B
RIFIFRY AT

R’=2x(1 - EAF)xEAFxp’

F=[R*/(1-R*)]x[(N-K-1)/k]

HAPNAG I b i) B R, 45 ]
BOFIXTREEL; B: SNPXHREFHE AL Ml K
JISNPEUEE ;. EAF AL S50 FE N YA . R?: g8t
&7 S0 2 8 A8 B 2 R LA, T REAS T
HARG R F: SO T HASR A RE, Bk
O R SRAfE W B9 T SR

( MGWASHU#EHIUL RN EPD-LIFUSNP )
FIREBIATAE | P=5x10°, r=0.001, kb=10000, Clump=TRUE
( HESPD-LIAIESNP )

yH Ju | ok
RS RERARISN | itk HAKTT)

(s T a /R TSN )
(DMR-PRESSOR I 40 | @3 A RSEHHi Fem S8 M S HI b

( T AR ST )
D37 Z MGk
(@MR-Eggerik

SR | @A ek

@

kU

( THUSE S

(DMR-EggerfilEMHEA ( Z3NME )| «—— b 10 45 58 R B AT 4
@Cochran’s QK ( 5J 1 ) 2 &

@ B DICAEFAT 4
( SR A AT A )

&1 e SNP iR

Fig 1 Flow chart for screening SNP

1.3 & MR 3&3E PD-L1 5 R B & A 5k Z7 & 49 48

M

PIPD-LIfE NGB H ZR, AWJER Sk mi F
F a5 R R MATIERIMRA T P LAAS [ 2 78 3k 3
JEVE N BRFENE, PD-LUWENSRE R, #1712
MMRAMT s AT 7 ik S AR A T

fifi F TwoSampleMRAX 442 (R 4<0.5.7 FIR R

ZA43.1) B9 “harmonise data” I EE, WpIH 5% &%
SNP F14k Jas SNP, DL 5 22 i A #: (inverse va-
riance weighted, IVW) SNPEAL 45 R0 525k,
#1P<0.05, FW]RFE K2 M ZE R Z ) HA RO,
EZRAGITFE X, 2N R ER L - SR
(MR-Egger) AR5 7KF-Z2 80, AU = kxt
RN AT THE N340, o] s Ak e A 11 R 2R
BN, A B0 B A A DR AN A

PAFEAE L (odds ratio, OR) F195% % {3 X [l
(confidence interval, CI) F b MRZ;H 1) PEAL 5
Pro ORSZMLEEGR 545 R, MREREK
WEPE T HER S54RI R I, OR=11CREE
5455 Jo e ;. OR>14U 38 2 85 38 i 25 )=y KUK 5
OR<1fA R R FEFERAE XU . 95%CIUH T it OR
AR RS At 1 55 AT
1.4 BB ST BT AAL

F I MR-Egger ik () # #55 “MR egger inter-
cept” KK, £ P>0.05% /8 AFFTEKF
Z &M f# FH Cochran’ s QUG 56 5 i v, 4
IVWE M MR-Eggerik I P>0.05, W45 BALEAE
SR, R 5 (leave-one-out) HUEAES)
Mr, a4 LB B SNPIT A F 43 SNP I B A 4L
N, W% FRAS SNP Y 25 R 02 75 25 I 35 U 45 1
AT 56 HEBHF 5 235 SR AR AR Pt AT AT S

i F “TwoSampleMR” F&#& £ F Y “funnel
plot” pREZhil e =F A, M4 T =} B FRPE PEAG T
ABE2ZzERFAENHE S EME, “TwoSam-
pleMR” T4 “leaveoneout plot” pREZ: il
BRE, BAGIBREEASNPSS, R4 A SNPXT AL
NAGTHE RS2 .
15 HerRoNA R B Z 2 PD-L1 89 %

53R, HPV., &5 PEH R n s . R
. BRI R AR . RE SR Sk B0
N IN RS N I ¢ | 315 3559 /N Y R (S b )
XTPD-LISZN , WEHCHAR A #55 [N 3, LIPD-L12Jy
G5y, I 127 A T AR A 13 R A AL B v i
MR, B ORABI 58 th A GRS P 3R AN 23 % PD-L1

T
2 HR
2.1 PD-LI TR 3¢kt

ML 29 R e, A R 2ol iR
BAT71. 68, 43, 47, 567SNP, Kk TFPD-LI
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HHNSCC. OC&PC. LC. OC. OPCHIMR%M#7.

22 MEMRGATER

PD-L 15 A [F] 28 2 3k #508 1 7] MR 3 H7 19 45
k2, RIMRAHTEE R WNER3 . MRIE [ 50 H7 1Y
IVWZE L8] . PD-L15HNSCC, OC&PCZ [H]fF
R EEE (P<0.05) . M MR B4 R K &
& 2 PD-L153MEMNIERMRIITIVWER

Tab 2 The outcomes of IVW by forward MR analysis between PD-L1 and head and neck cancer

BB R AR ME (P>0.05)

W MREE R (£4. 5) B/~, PD-L1A[RESE
HNSCCHIOC&PCHEJEIAFIFZE (HNSCC: OR=
1.0003, 95%CI: 1.000 0~1.000 6, P=0.049; OC&
OPC: OR=1.000 3, 95%CI: 1.000 1~1.000 5, P=
0.017),

SNP A S5 HNSCC OC&PC LC oC OPC
SNP 71 67 43 47 56
SO Ak T 0.000 3 0.000 3 3.31x10° 0.000 1 0.000 1
PR 0.000 1 0.000 1 9.26x10° 9.84x10° 0.000 1
Pl 0.049 2 0.0177 0.721'1 0.1350 0.2597
& 3 PD-L15MENKEMRITIVW ER
Tab 3 The outcomes of IVW by reverse MR analysis between PD-L1 and head and neck cancer
SNP A S5 HNSCC OC&PC LC ocC OPC
SNP 96 94 53 62 85
SO AT 3.8652 1.6449 -8.2553 12.3070 -7.6522
PRifER 4.698 8 54558 14.090 4 10.100 2 7.3189
P{H 0.410 7 0.763 0 0.558 0 0.223 0 0.2958

% 4 PD-L1XtHNSCCHIMR 4R

Tab 4 The results of MR analysis for PD-L1 on HNSCC

MR J7ik Kt PR PIE OR 95%CI
HHE
IVW 0.0003 0.0001 0.0492 1.0003 1.0000~1.000 6
MR-Egger ~ 0.0002 0.0003 04946 1.0002 0.999 6~1.000 9
PR EEE  0.0003 0.0005 0.5542 1.0003 0.999 3~1.001 3
fAipEatEE 0.0002 0.0005 0.6424 1.0002 0.999 2~1.001 2
fACch A A 0.0003  0.0002 0.1648 1.0003  0.999 9~1.000 7

2.3 BRBNESHT

E [ UBE M s R AN 6 F s, 45 R fr
HPEBIKT0.05, FRARE R E 258 E R

% 5 PD-L13f OC&PCHIMR &R

Tab 5 The results of MR analysis for PD-L1 on OC&PC

MR 7% Rt bRk PME OR 95%CI
HHE
IVW 0.0003  0.0001 0.0177 1.0003 1.000 1~1.000 6
MR-Egger ~ 0.0003  0.0003 0.3426 1.0003 0.999 7~1.001 0
PR 2.98x10° 0.0005 0.948 1 1.0000 0.999 1~1.000 9
A REatEE -4.13%x10° 0.0005 0.9300 0.9999 0.999 0~1.000 9
fACcR A EGE 0.0002  0.0002 0.2162 1.0002 0.999 9~1.000 6

2.4 2NAREKRE A5 PD-L1 R 4 MR
MR RN FE TR R, IVW ik PEH KT
0.05, EBH 2NN MG B [F 2 5 PD-L1 [a] Jc B & AH

( [7§I2~5 ) o %‘rﬁ o
% 6 PD-L15HNSCC. OC&PC [8 MR HJE B 1E 73 17
Tab 6 Sensitivity analysis between PD-L1 and HNSCC, OC&PC
ESESES MR 777
R ik Cochran’s Q P{H MR-Egger # i PH
HNSCC VW 68.83 0.52 8.43%x10° 0.88
MR-Egger 68.80 0.48
OC&PC IVw 68.43 0.39 -1.67x10° 0.98
MR-Egger 68.43 0.36
)RR R R AR, B AR
3 iFig AW A, PD-L1C B 3 T i A,

PD-L1W# & CD2745B7-homog]1,

TEARE

SNP 245 3 [H 41 DNA J3 41| H PR A4 42 1 iR AE S+
S EADNAFI 2850, MW R, SNPA]
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MR Method
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Fig 2 Funnel plot for PD-L1 with the potential relationship with HNSCC
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Fig 3 Funnel plot for PD-L1 with the potential relationship with OC&PC

XTSRS R B, AEAR /N R i R
rs4143815G 55 v Jt R 38 1o 52 M e MZAEAZ R (mi-
croRNA, miRNA) -570/945 4 F IPD-L1[HE 5% |
Fik, J/PPD-L15PD-119454, X Al RE 510

AR /1N 240 i 7 il e 8 B 2 AL T I PR S B % )
%Eﬁéo

190990,

7 3
;

v '
0e+00 26*04 e~ 04 6e-04

R leave-one-out sensitivity analysis for
* |l idiprot-a-431" on ‘Head and neck cancer || id:ieu-b-4912"

B AUFRIR PD-L1 84S SNP P A AR HEZE (SD) S, X
HIXT R L (logOR) 5 HALIAKF-LL Bk 95%CIVEH; LI 8RR T f
SNP 24 19 PR AR AN

/4 PD-L1 -5 HNSCC 4§ — Ik BUs: 40t

Fig 4 MR leave-one-out sensivity analysis between PD-L1 and HNSCC
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MR ARR PD-L1 H A4~ SNP AL M bRifEZE (SD) BEIMEE, X h;
HIXPEALE L (logOR) 5 FBLRIKFLBIN 95%CIILH; LLRFIRITH
SNP 24 19 B AR

& 5 PD-L15 OC&PC [ i — i fiUsktk 43

Fig 5 MR leave-one-out sensivity analysis between PD-L1 and OC&PC

rs10815225C & v JE PR AT LA BH RS A4 S5 1 85 P 1
(specificityproteinl, SP1) 5% F5PD-L1%EH
R FRgE4E, PD-L1MKERIE TR, W REF I
AW LTS, [FEE, SNPR LIS 5EEiRIT T
SUAH SRR . #5445 5 SNPIE (R LR %, X S inh
J7 ROV XinZF BRI, ATGT7 rs7625881 .
CD274 152297136 F1TLR4 rs1927911#{ i & A PD-1/
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PD-L 1 FH. W7 52 v f8 0000 DR 7, 3880 1 S 2 A6 2 45
T 5096 T7 5 e 2 J i IXURS: o b4k, PD-L1AH
FESNP A] UIAE A il AR 5 AR 58 o rs822336C Al

rs822337A ] LA i [EMEPD-L1AY £ L, S8 =M
FUIRIEE BB TS A,

& 7 IVWITE2AIAER EZ Xt PD-L1 K208
Tab 7 IVW evaluates the effect of recognized risk factors on PD-L1

£EJ5 (PD-L1)

IR GWAS ID SNP %/~ PH OR (95%CI)
HPV prot-c-2623_54 4 22 0.59 1.01 (0.96~1.07)
2 PEHR I B ukb-b-4256 347 0.84 1.03 (0.77~1.37)
W A ieu-b-4877 390 0.70 1.03 (0.90~1.18)
R JETRS AR ieu-b-73 255 0.80 1.04 (0.77~1.39)
WH R ieu-b-40 812 0.82 1.02 (0.88~1.17)

H Al A& B PD-LIE R T i Rk 26
BIF SR M TR AL, BESRRAMIE (eso-
phageal squamous cell carcinoma, ESCC) 1 H—
Pt e T AR b R R IR, e R
A BL, PD-L1RIAA M TESCCHEH HR .
SR, FE—LEpF I il 1 PD-L1 i 3k 2
ESCCE & s 8 22 I A

XF T PD-L1 7 £ B A F] T B R pls , H
AT BBV AL - PD-L 12 it 96 200 it 106 3k £ 92 5% 4 Wi 4
AR — PSR, BRI LE A 400 ) Ao e S S P T4
I 18 9% e ke 3R Bl Mok R 0 e 3 sk S ke, HAAE
HL = = RBAELL LA Jr i : Y6, PD-L1il
W5 HAZAPD-VM BEAE T, 40 e B 5tk Sk
TS FPEH], BTN RERES , Tk
ARCH AT B A U, PD-L1al LS
CDS80E{CD86Z KL, 75, TP ETHM (regu-
latory T cell, Treg) WJy=4, WFJREHIAEE (tumor
microenvironment, TME) J&—lZ¢7E i 21 21
JRFE AR . 53 A PR ) AR AR T Y AR S
FRGL, Tregf HTME T E 2R Lzl 4iiE, &
BiE A A E 98 AE 1 % R, [A) I BE R 2w S RNA
(long non-coding RNA, IncRNA) FImiRNA A 4
JAFEPD-1/PD-L 1, i i 40 e £ 5 3 ok 1
W TAMEIEYE, U0, IncRNA HOTTIPH JINIL-6/%)
Fik, FIAPD-L1, I B 5293 2 i 1k et 7% th
MY, Epstein-Barrj§ # (Epstein-Barr virus, EBV)
FE PRI 2H i 6% B EBVAZATC It 2 ) LA ] ek g 41009 IR 5
miR-34a ) £ ik, MM IR PD-L1, {3 5 5 ik
HRERT

M, —SEfF5R R, PD-L1m Rk 55
i Je S B IS ARG, R AR T IR 28 A
TIL, et i 2 MR, —JrE, PD-LIfE

% 5 TILAH A F R ST/ R, TILZ % 40
M, FEH ARSI (natural killer, NK) 4ifil. B
IR EL 200 BRI TR B A B A e 1 S AR R )
AT I A0 R, R AN B b 2R P Ok R
SEMRIRE AN, TIL U 51 e 43 Wb 2 42 4 i[5 5,
25 FJHTMEHPD-L1 g%k . 75RO R
BE T, PD-LIFETILH (%) 3 15 5 A [R) R B bk 2 400
MO AR OG, PD-L13 ik 2 B R B 5 R
-k Sy T PR R, IS ARL A 4 SR 4 L g A
/N g Y. o — T, S ZKSE A PD-L13€
TR 3 H BTN Ry 2 TN AN [ RS G 2 TR T BT e AR
B, 7E 38 41 i 2% 11 S8R HY R K - PD-L1 &3k 19 1
MF, HUPD-L1sk 41 PD-1% 8 167 Al B b 25 1Y
SR, X LEEHLARBH K T PD-L1AIPD-132 {4 2 [8] ()
FHEAER, XTI AERRAN G, (TZ0 M fRE 0% 2
o R 40 B, k{815 PD-L1 i ek 1 R AR A
A Al BEMPIPD-L1 8 HLPD- 1 S8 i0 )7 3k 2514

AR, WA REFIRWTE R, TIEiRIT
T R R Sk B0 () EE YT T B, HHTPD-1/PD-
LUMHIF E )32 W FHNSCCHIGYY , HARH 7
A ALFEPD-1/PD-L1#il 5] . PD-1/PD-1/PD-L14j i
FIBE A ALy, PD-1/PD-L 1 i 57 A5 4l Bh S g v
¥7, PD-1/PD-L14 il 5 BK 5 #2736 47 . PD-1/PD-
LU A CTLA- 4905, LR A4 AR
AN R R P ER AT T RAFMRICR . 4k,
Wifi %5 X6 4 93 A6 2% 15 PD-1/PD-L1 4 B 5% B o ik £ |
AATXPD-1/PD-L1-5 I8 255 ¢ 2 A9 A A I
T o AWFFE AR FEURIE S T PD-L17E 3k 5005 9 AE
MR REBEEN . ARTFEREEZMA
M BIRIT T 5, DA RGIEEIRYT 032 36 N HE,
P2 5 BB B IR YT RO R AR A A . TR s B R
BPEWOAEE . e e AL IR AT, AT LA
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