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Correlation between Ki-67 and PD-L1 expression in non-small cell lung cancer tis-
sues and its effect on patients’ prognosis

FAN Yinxing'*?, CHAI Rong", ZHAO Jiayi"”, HUANG Ling", ZHENG Jianming'®, HAN Yiping" (1.a.Department of Respiratory and
Critical Care Medicine; b. Department of Pathology, Changhai Hospital, Navy Military Medical University, Shanghai 200433; 2. Zhenji-
ang Medical District, General Hospital of Eastern Theater Command, Zhenjiang 212050, Jiangsu, China)

[Abstract] Objective: To investigate the relationship between Ki-67 and PD-L1 in patients with non-small cell lung cancer (NSCLC)
and their effects on prognosis. Methods: A total of 401patients, who were pathologically diagnosed as NSCLC in Changhai Hospital
from January 2012 to August 2018, were enrolled as study subjects; and the patients were immunohistochemically tested for PD-L1 and
Ki-67. The clinical and pathological data were collected, and the follow-up was performed regularly. The correlation between Ki-67 and
PD-L1 and their effects on postoperative DFS and post-chemotherapy PFS were statistically analyzed. Results: Positive rates of PD-L1
and Ki-67 in NSCLC tissues were 37.9% (152/401) and 96.3% (386/401), respectively. Univariate analysis showed that Ki-67 was an
influencing factor for PD-L1 expression (OR=0.33, 95%CI=0.28-0.39, P<0.0001); Curve Fitting analysis showed a positive correlation
between Ki-67 and PD-L1; threshold effect analysis, segmentation multivariate logistic and ROC curve analysis showed 14% is a rela-
tively suitable threshold for Ki-67 to be combined with PD-L1. Kaplan-Meier analysis showed that patients in Ki-67 high expression
group had a significantly shorter post-operative DFS than those in Ki-67 low expression group ([21.88+11.25] vs [41.22+16.25]m, P<
0.0001), patients in PD-L1 positive group had a significantly shorter DFS than those in PD-L1 negative group ([24.75+14.59] vs [38.27+
16.75]m, P<0.0001)], and patients in Ki-67 high/PD-L1 positive group had the shortest DFS as compared to the other three groups
([20.57£11.33] vs [24.11£10.79], [36.00+16.79], [42.91£15.77]m, P<0.0001). As for post-chemotherapy PFS, patients in Ki-67 high ex-
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pression group was significantly longer than those in Ki-67 low expression group [(7.70+3.01) vs (5.80£2.99)m, P=0.016), but there
was no significant difference between PD-L1 positive group and PD-L1 negative group [(7.04+3.21) vs (6.33£3.06)m, P=0.22); for

combined evaluation with Ki-67 and PD-L1, the PFS of two Ki-67 high expression groups was significantly longer than the other two
Ki-67 low expression groups [(7.74+3.25) vs (7.43+2.38) vs (4.91£1.97) vs (6.02+3.19)m, P=0.041). Conclusion: Ki-67 is positively
correlated with PD-L1 in NSCLC patients, and Ki-67 14% is a suitable threshold for combined use with PD-L1. Both Ki-67 and PD-L1

are predictors of poor prognosis. The combination of the two has an "additive effect" on the prediction of poor prognosis, and patients

with high Ki-67 expression are more sensitive to chemotherapy.

[Key words] non-small cell lung carcinoma; Ki-67; programmed death ligand-1(PD-11); immune checkpoint inhibitors; chemotherapy;

prognosis
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C:Negative expression of Ki-67; D:Negative expression of PD-L1
1 NSCLC 4B % %A Ki-67 5 PD-L15RiA(x200)
Fig.1 Immunohistochemical expression of Ki-67 and PD-L1 in NSCLC tissues(x200)
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Tab.1 Univariate analysis of affecting factors associated with PD-L1 expression in NSCLC tissues

Variable OR 95%CI P
Ki-67 0.33 0.28,0.39 <0.0001
Age 0.06 -0.07,0.20 0.3576
Sex

Male 0

Female -0.13 -2.96,2.71 0.9311
Smoked

No 0

Yes -0.63 -3.51,2.25 0.6683
Tumor size -0.02 -0.79,0.76 0.9688
Tumor stage

I(IABC) 0

II(ITAB) 0.28 -3.31,3.86 0.8798

MIIIA)D -1.79 -6.35,2.77 0.4427
Type of lung cancer

ADC 0

SCC 0.88 -2.24,4.00 0.5800
Differentiation

Low 0

Middle -5.96 -9.40,-2.52 0.0008

High -3.13 ~7.55,1.28 0.1650
EGFR mutation

No 0

Yes -2.64 -5.64,0.37 0.0862

1007
801
60
401
20

PD-L1 expression (%)

i

!IHIIHIH 1 ! 1 S I S I |

Ki-67 expression (%)
Adjust variable: age, gender, smoked, EGFR mutation, lung
cancer type,differentiation, tumor stage, tumor size
2 NSCLC 44 H Ki-67 5 PD-L1 FRIEMH XX RHY
TS
Fig.2 Smooth curve fitting of Ki-67 and PD-L1

expression in NSCLC tissues
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FATAE 14% F145% 241 e Lh14% A5 5L, Ki-67<
14% 5 PD-L1 &A% KM (OR=-0.19,95%CI=
-0.49~0.12,P=0.2243) ,Ki-67>14% 5 PD-L1 ik &
# 1E M 2% (OR=0.56, 95%CI=0.48~0.65 , P<0.0001) .
PL45% AT s, P BL I 28 Ki-67 5 PD-L1 ik 5 3%
TEAH G, H il 26 B} 2 A7 AE B 2 22 5 (P<0.0001) (%
2). WKi-67 1) 14% 52 [X 73 Ki-67 5 PD-L1 ik 15
1E AR 2 10 5 55, Ki-67 Y 45% 4 [X 43 Ki-67 5 PD-L1
I TEAH I3 T B A

224 B % HE 5T B R Ki-67214% % PD-L1 & ik
HIMAER LAKi-67 14% F145% AN 5% PD-L1 &
KT 73 BE 2 R 2 Logistic 20 HT45 J (R 3) 2K, Ki-67
<14% i, Ki-67 % PD-L1 3% & J& S0 52 70 A B (P=
0.0871) ; Ki-67=14% I} , Ki-67 X} PD-L1 % ik 45 4 57
T /E F (P<0.0001) . Ki-67<45% i, Ki-67 /& PD-
L1 3RIE {57 520 IR 2 (P<0.0001) , Ki-67>45% I,
Ki-67 1 & PD-L1 & I& B 520 [K 3 (P=0.0223) .
FTLAKi-67 1] 14% #2& [X 43 Ki-67 i PD-L1 1452 154 Ji
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SETRIAE FH G 5, Ki-67 11 45% AT Ki-67 X PD-L1
FIEFAE F b Tl R = S

#<2 NSCLC4H4A Ki-67 5 PD-L1 FiAH X 14 BB ER N
Tab.2 Threshold effect of the correlation between Ki-67 and
PD-L1 expression in NSCLC tissues

PD-L1

Model
OR 95%ClI P

Model I
K 14

< K regression coefficient 1 -0.19 -0.49,0.12 0.2243
> K regression coefficient 2 0.56  0.48,0.65 <0.0001
Difference between regression 0.75 0.40,1.11 <0.0001

coefficients 2 and 1

Model 11
K 45
< K regression coefficient 1 022 0.12,0.31 <0.0001
> K regression coefficient 2 098 0.79,1.16 <0.0001
Difference between regression 0.76  0.51,1.01 <0.0001

coefficients 2 and 1

#*3 NSCLCHAPD-LI RiAMBXRFMEAZ TS EER
Logistic BlY3 53
Tab.3 Segmented multivariate Logistic analysis of affecting
factors associated with PD-L1 in NSCLC tissues

Variable OR 95%CI P
Ki-67<<14% 1.13 0.98,1.32 0.0871
Ki-67=>14% 1.07 1.04,1.09 <0.0001
Ki-67<<45% 1.09 1.07,1.13 <0.0001
Ki-67=>45% 1.14 1.02,1.28 0.0223

Adjust variable: age, gender, smoked, EGFR mutation, lung can-

cer type,differentiation, tumor stage, tumor size
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75 v
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K4 52 1) R IA H 69 191, Ki-67 i ik 2H A J5 DFS
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Fi5 L NSCLC 15 A R 1 F i ERl 1~

1.0
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Sensitivity

— Model2:0.791
02 — Model1:0.760

0 L1 1 ! ! ! !
0 0.2 0.4 0.6 0.8 1.0

Specficity

Modell: Ki-67 45%, sex, lung cancer type, differentiation;
Model2: Ki-67 14% sex,lung cancer type,differentiation
3 NSCLC A4+ Ki-67 FE¥5 m%f PD-L1
FILTUMEY ROC #i%%
Fig.3 ROC curve of PD-L1 expression prediction in differ-
ent nodes of Ki-67 in NSCLC tissues
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[(24.75+14.59) vs (38.27+16.75) ™ H , P<0.0001]
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R PR T IR 1
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R E AT, PD-L1 FH P 2H 28 451 L 9 14 28 36 451 , PD-
L1 FEYEZH 5 BA P4k )T PFS TG 8 3 75 R [(7.04+£3.21)
vs (6.33£3.06) H , P=0.22](K 5B) . 45 427~ , PD-
L1 F&IEX NSCLC & 07 o i 3 52

23.5 Ki-67 f2 PD-L1 8k & F il & # A /& DFS 89 4
H BEA Ki-67 14% A1 PD-L1 1% P AN &, K
4y A4 4 AR5 B Vi Ki-67 5 % 15 /PD-L1 [H PE 41 35
i, Ki-67 r=1 221 /PD-L1 {114 21 18 9] , Ki-67 Ik 1A/
PD-L1 FH 4 41 13 #] , Ki-67 1k 3 1% /PD-L1 B 14 41 55
. 4 2H & F K J5 DFS /7 7F W & 22 7 [(20.57+11.33)
vs (24.11£10.79) vs (36.00£16.79) vs (42.91+15.77)
H, P<0.00017CE 6A) . 45 F KB, Ki-67 =21k
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w
T

"p=00t6

Progression free survival (%)
W
=]

Chemotherapy PFS (/month )

A: Postoperative DFS; B: Chemotherapy PFS
4 NSCLCREE % B#H Ki-67>14% A5 Ki-67<14% A% 77l
Fig.4 Survival curve of Ki-67 >14% group and Ki-67<14% group in NSCLC patients with postoperative recurrence
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Fig.5 Survival curve of PD-L1>1% group and PD-L1<1% group in patients with NSCLC postoperative recurrence
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