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Correlation between the expression of PD-L1 and dMMR related proteins in
follicular thyroid carcinoma tissues and its clinical significance

QIU Yanru®, DAI Yijun®, JIANG Zhenjian®, LIN Jianguang®, ZENG Yidan®, XU Tianwen’(a. Department of Oncology, b. Department of
Endocrinology, the Second Affiliated Hospital of Fujian Medical University, Quanzhou 362000, Fujian, China)

[Abstract] Objective: To investigate the correlation between PD-L1 expression and dMMR related proteins in follicular thyroid
carcinoma tissues and its clinical significance. Methods: The postoperative paraftfin-embedded tissue samples from 60 patients with
thyroid follicular carcinoma were collected from the Second Affiliated Hospital of Fujian Medical University during January 2015 and
June 2020. The collected samples were re-confirmed as thyroid follicular carcinoma tissues by Hematoxylin-eosin staining. The
expression of PD-L1 and four homologous proteins encoded by four genes (MLH1, MSH2, MSH6, PMS2) in MMR system were
detected by immunohistochemistry in the cancer and paracancerous tissues. The relationship between the expression of PD-L1 and
depletion of MMR related proteins in thyroid follicular carcinoma tissues and its clinical significance were analyzed. Results: The
positive expression rate of PD-L1 was significantly higher in the follicular thyroid carcinoma tissues than that in paracancerous tissues
[63.3%(38/60) vs 11.7%(7/60), P<0.05]. The expression of PD-L1 was significantly correlated with tumor diameter, extrathyroidal
infiltration, vascular invasion and recurrence (all P<0.05). In the cancer tissue specimens from 60 patients, 24 (40.0%) had expression
of four MMR related proteins, which were pMMR tumors, and 36 (60.0%) had depletion of one or more MMR related proteins, which
were dMMR tumors. The dMMR-type thyroid follicular carcinoma was significantly correlated with the status of lymph node
metastasis and tumor staging (all P<0.05). PD-L1 was positively correlated with the incidence of dMMR, and PD-L1 was an
independent risk factor for disease recurrence, while AIMMR was associated with a better prognosis. Patients with PD-L1°/pMMR type
were associated with higher tumor malignancy, while patients with PD-L17/dMMR type were not associated with tumor pathological

features but may easily benefit from immunotherapy. Conclusion: Positive PD-L1 expression and dMMR highly occur in follicular
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thyroid carcinoma. PD-L1 is associated with the increased tumor invasion and is an independent risk factor for disease recurrence,

while IMMR is an early molecular event in the development of thyroid follicular carcinoma and is associated with better prognosis of

patients.

[Key words] follicular thyroid carcinoma; programmed death-ligand 1(PD-L1); defective DNA mismatch repair (IMMR); invasion;

recurrence; prognosis
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Je 73 JH CAJCC 35 8 hig H R i 70 Bbm v ) A\ 2 4
FME BRI N T - 11 dMMR kAR B 2w T b
8 4> WA 9 TL-1V 3 (34/50 vs 2/10, P<0.05) &tk
DR ERRER TAMOSEHBMES
(34/51 vs 2/9,P<0.05)(F 1),

Positive (A)/negative(B) expression of PD-L1 proteins in follicular thyroid carcinoma and negative(C) in paracancerous tissues
El1 FRBRIE R LA (A/B) A5 LA LY(C) PD-L1 BIFRIA (x200)

Fig.1 The expression of PD-L1 in follicular thyroid carcinoma tissues (A/B) and paracancerous tissues (C)(x200)

Negative expression of MLH1(A)/PMS2(C)/MSH2(E)/MSH6(G) proteins in follicular thyroid carcinoma tissues and positive
expression of MLH1(B)/PMS2(D)/MSH2(F)/MSH6(H) proteins in follicular thyroid carcinoma tissues
B2 EURARIEERE R dAMMR X E B RRIZ (x200)

Fig.2 The expression of AIMMR related proteins in follicular thyroid carcinoma tissues(x200)

2.4 PD-LI1&%x5dMMRARXE O ARZKM*£Z
PD-L1 3£ 1A 5 dMMR #5685 [ R IA 1) R R K H
Sperson FHIPEMHT, 25 F /R AIMMR f38 PD-L1 A%

B FH ¥ ,dMMR & pMMR ] PD-L1 £iEF N T1. 1%
vs 40. 9% (P<0. 05), HEIREE B 78 MLH1/PMS2 &
MSH2 ik 2k [#) 52 2 rf PD-L1 (K] 15 2 5 5 (77. 3%
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vs 55.3%, P>0.05) }(79.0% vs 56. 1%, P>0.05),

HZER TG #E X (E2) ., [FN X PD-L1'/pMMR
J PD-L1/dMMR A fit 987 55 FoAth 28 AL b 98 1 I IR 38 A AR BRARFAE 2 T W35 14 56 5 (P>0. 05) (R 1D

i BRI HEAT X B 85 R BoR, ATE R 5 R A
ELA5FE % 0 B 7 91 5 1 (2 P<0. 05, T J5 5 5 &

#1 FRARERFEELH PD-L1 R AMMR X EARIXSHFIPFERN LR
Tab.1 The correlation between the expression of PD-L1 and dMMR related proteins in follicular

carcinoma tissues with clinicopathology features

PD-L1 MMR PD-L1"/pMMR PD-L1"/dMMR

Feature N

+ - Ve P pMMR dMMR P Yes No Va P Yes No Ve P
Age (t/a)
<55 46 29 17 0.007 1.000 16 30 2236 0212 8 38 0.117 1.000 21 25 0.034 1.000
=55 14 9 5 8 6 3 11 6 8
Gender
Male 42 27 15 0.6  0.500 18 24 0.476 0.573 9 33 0.896 0478 17 25 1.158 0.397
Female 18 11 7 6 12 16 10 8
Sites(d/cm)
<4 32 16 16 5249 0.032 14 18 0.402  0.603 5 27 0336 0.740 13 19 0.530 0.604
>4 28 22 6 10 18 22 14 14
Multifocal
Positive 22 17 5 2907 0.104 10 12 0.431 0.589 7 15 4219 0.080 11 11 0.351 0.599
Negative 38 21 17 14 24 34 16 22
Extrathyroid infiltration
Positive 12 11 1 5185 0.041 5 7 0.017 1.000 4 8 2.254  0.206 6 6 0.152 0.754
Negative 48 27 21 19 29 41 21 27
LN metastasis
Positive 9 7 2 0951 0464 7 2 6.296 0.023 5 4 9.798  0.002 5 4 0477 0.781
Negative 51 31 20 17 34 6 56 22 29
Vascular invasion
Positive 36 27 9 5275 0.030 14 22 0.046 1.000 9 27 2672 0.173 16 20 0.011 1.000
Negative 24 11 13 10 14 22 11 13
TNM stage®
[-1I 50 31 19 0.230 0.732 16 34 8.000 0.010 6 44 8.037 0.005 22 28 0.121  1.000
HI-1v 0 7 3 8 2 5 5 5 5
Recurrence
Yes 11 10 1 4411 0.043 5 6 0.167 0.467 4 7 2.925 0.189 4 7 0306 0.739
No 49 28 21 19 30 42 23 26

a: According to the AJCC staging criteria (English edition) for thyroid cancer

=2 PD-L1 5dMMRXEQRIEN KR

Tab.2 The correlation between the expression of PD-L1
and dMMR related proteins

Index T PD-L1 r P

MMR
dMMR 27 9 0.297 0.021
pPMMR 11 13

MLH1
+ 21 17 0.220 0.091
- 17 5

PMS2
+ 21 17 0.220 0.091
- 17 5

MSH2
+ 23 18 0.221 0.090
- 15 4

MSH6
+ 27 18 0.120 0.362
- 11 4

2.5 PD-L1 5dMMR 48X & & k&3 & 4 G A1
JERSEAC)

18 1 22 il Kaplan-Meier [ 28 31T 58 35 2B 17 B 95
Hrid 7R, PD-L1 RI& 5 B # 1o e A A7 3 (PFS) ¢
KA AE W (0S) 6 3 A G %, T dMMR AH EE T
pPMMR JiJ8 45 58 45 1) PES J OS, 2 343 Gi it 28 3 X
(P<0.05)(K3),

BIraBRESNERAMAEE KA, @it 2 W
% Logistic [ 44> 7 PD-L1 }2 dMMR 5 % i 5 k&
9% &, KL PD-L1 22 % i & K I 3l 57 R A
# (P<0.05) , M dMMR A & & & i Sr XS [
E(P>0.05)(£3).
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20t n+ 20f n+ 20 <1dMMR 20} -mdMMR
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3 Kaplan-Meier 3947 PD-L1 5 dMMR %X EHRIESEE PFS K OSHIX &
Fig.3 Correlation of PFS and OS with the expression of PD-L1 and dMMR related proteins analyzed by Kaplan-Meier curve

#3 FIRARIEIEME PD-L1 X AMMR 52 &R ZER DT
Tab.3 Multivariate analysis of the expression of PD-L1
and dMMR with prognosis of follicular thyroid

carcinoma patients

. Regression
Variable . SE Wald P EXP(B)
coefficient
PD-L1 2.307 1.130 4.165 0.041 10.044
dMMR -0.837 0.739 1.280 0.258 0.433
3 1 18

e £ P P A e o S 2 B2 T 4 AN NK
AR5 DI T A FIR 55 2 i L bk 5% R 4t
FIRAFNERR. PD-1 52— M fp e 4] 73+, PD-L1
FEH RPN E ERLAA™ . PD-L1 5 T 4R
I PD-1 254, AP0 RS 5 5 S AR 400 T 44
P35 K A0 MR 1 il , R P S B VR T AE R A
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5 A 75 FEE AR AIE 2 R K /I8 T 43 11 TNM 43 31 L % A 45
FHIS, 40 PD-L1 55 AT ARG IR 754 P P A K AN
&, HED G ek A s AR T BEXS FTC BB AR A
S AE B IR, PD-L1 7E FTC A L N 63. 3%
(38/60) , PD-L1 7= £ 1k ) i ed ELAR SRR B 25 5 K
A HOIR IR AN IR A0 L B R % , Ui PD-L1
(PIFIE 5 IR (2 2B PEE INAH G, 5 ZHOU I s 2
SR

BF SRS 9L B, AMMR/MSI-H Jgs HAG 5 A% 1
RHIE , 188 3 BR A8 A\ G e A 25 s 15 ARk 2, 1
5 BAR B ZURIF A FRJE 0% ;2017 4 FDA ftt ki i
ANER ST T 26 oA H TG H A & 407 € AMMR/MSI
B SEAARIRE YR IT o DRIE , S 1R 9T W RE RN R T
R AMMR/MSI-H HUR BRE it BB — Rl e

SR H AT EH 1) IMMR/MSDIRZE 7] LIS S 4
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PD-L1"/dMMR #!55 &35 (1)1 RS BRRFIESS) T I 25 14 O
R HEA R o M ia T ik e . ok, A
TG /3B B, AMMR A EE T pMMR BiEE A 58 4711 PFS
J% OS, 4R1Mi PD-L1 = 3R 35 5 83 (1) PFS. OS TG & # 4
Mo HAT RERDR R BE VI TR , B R R g e s
KEE 10N R A, AT 581 A A7 B 5 B[]
I 28.5 A H 1w A3k B PR 28 550, 0T ARRERIR
PD-L1 %A 5 PFS/OS fAH S .
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2E E Pk, PD-L1 B 14 . dMMR 7£ HUDR R S8 i e
S 2R A B e R AR R IR T AT BT A HEOIR
PR L e R R A, B X B F TS . PD-
L1.MMR &5 [ R 56 A A 58 B o o4 ff b 7 326 T g
AR T Rk a0 B, xR SRR T A &
B HEUIR IR e R 2 41 PD-L1 & dMMR A
R RIS IR PR B S B FERT S 3697 1 I B, A7
T ELE T T 2 RS CHTHE VIR R Ui — B 36 IE
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