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SUMMARY

Background: PD-L1 expression on tumor-infiltrating lymphocytes (TILs) has recently been reported as a bio-
marker for colorectal cancer (CRC). However, the prognostic and clinical significance of PD-L1 on TILs in CRC
remains controversial. We performed this meta-analysis to evaluate the association between the PD-L1 expression
on TILs and clinicopathological features and prognosis of CRC patients.

Methods: A comprehensive literature search for relevant studies published up to Feb 2020 was performed using
Medline, Embase, and Web of Science. Odds ratio (OR) with 95% CI was selected to appraise the correlation be-
tween PD-L1 expression on TILs with prognostic and clinicopathological characteristics of CRC patients. Begg’s
and Egger’s test were used to assess publication bias. The statistical analysis was conducted using Stata software.
Results: A total of 19 studies including 5,213 CRC cases were included in this meta-analysis. The pooled results
showed that PD-L1 overexpression on TILs was relevant to longer OS (OR =1.36, 95% CI = 1.19 - 1.55, p < 0.01)
and longer DFS/RFS (OR = 1.22, 95% CI = 1.03 - 1.44, p = 0.02). Moreover, CRC patients with high expression of
PD-L1 on TILS was associated with lower T stage (OR = 2.30, 95% CI = 1.85 - 2.87, p < 0.01), less lymph node in-
vasion (OR = 1.48, 95% CI = 1.03 - 2.13, p = 0.03), less distant metastasis (OR = 2.56, 95% CI = 1.81 - 3.64,
p < 0.01), earlier TNM stage (OR = 1.93, 95% CI = 1.34 - 2.66, p < 0.01), later tumor grade (OR = 0.38, 95%
Cl =0.23-0.62, p <0.01) and high MSI status (OR = 0.36, 95% CI = 0.25 - 0.52, p < 0.01). But it is not related to
tumor size, tumor differentiation, MMR status, BRAF mutant, and KRAS mutant.

Conclusions: This meta-analysis revealed that PD-L1 expression on TILs can serve as a significant biomarker for
positive prognosis and clinicopathological features of CRC. Our results may provide some useful information
when using PD-L1 expression to predict the survival of CRC patients and to select the beneficial CRC patients
from PD-1/PD-L1 antibody treatment.
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INTRODUCTION

Colorectal Cancer (CRC) was the third most diagnosed
tumor and the second leading cause of tumor-related
death worldwide in 2018 [1]. The incidence of CRC has
increased rapidly in China in recent years [2]. Although
the overall survival rate of CRC has been improved in
recent years, the prognosis of metastatic CRC is still
very poor [3]. Immune checkpoint blockers (ICBs), es-
pecially PD-1/PD-L1 inhibitors, have now become the
standard treatment for many metastatic tumors. Unfor-
tunately, most of metastatic CRCs are not sensitive to
ICBs. Therefore, it is urgent to find a marker that can
predict the efficacy of ICBs in CRC.

It has been reported that the expression status of PD-L1
could predict the efficacy of PD-1/PD-L1 mAbs in
some types of tumors [4]. PD-L1 is the main ligand of
PD-1. PD-1 is strongly expressed on activated lympho-
cytes, while PD-L1 is expressed not only on lympho-
cytes, but also on tumor cell surfaces. The binding of
PD-1 on PD-L1 may suppress the immune response of
T cells and results in immune tolerance and immune
escape [5]. Many studies have shown that PD-L1 ex-
pression is elevated in many types of cancer tissues, and
its increased expression is related to poor prognosis of
cancer patients [6]. However, the expression of PD-L1
in tumor-infiltrating lymphocytes (TILs) may have dif-
ferent roles [7].

PD-L1 could also be expressed in both tumor cells and
TILs in CRC; however, the role of PD-L1 in CRC has
not been fully clarified. While many studies have con-
firmed that the expression of PD-L1 on CRC tumor
cells correlated with a poor prognosis for CRC patients
[8,9], the association between PD-L1 in TILs and the
prognosis for CRC patients has been controversial.
There have been many studies which explore the prog-
nostic significance of PD-L1 expression in TILs for
CRC patients in recent years [10-28]. Some of the stud-
ies reported better prognosis of PD-L1 TILs expression
for CRC [10,13-15,20-24,26]; however, other studies
reported reverse results or no significant association
[11,12,16,17]. To address the controversial issues, this
meta-analysis was conducted to explore the correlation
between PD-L1 expression on TILs and several clinico-
pathological features and the prognosis of CRC.

MATERIALS AND METHODS

Search Strategy

Eligible studies were retrieved by searching the follow-
ing databases: Medline, Embase, and Web of Science.
The search strategy included the following keywords:

“PD-L17, “CD724”, “B7-H1”, “Programmed Cell
Deathl Ligand1”, “colorectal cancer”, “colon cancer”,
“rectal cancer”, “Colorectal Tumor”, “Colorectal Carci-
noma”. The reference list of each primary study and of
previous reviews and systematic reviews were also ma-

nually searched to avoid missing studies.

Study selection criteria

All eligible studies which evaluated the association be-
tween PD-L1 expression on TILs and the prognosis of
CRC were selected in this meta-analysis. Studies meet-
ing the following inclusion criteria were included: 1)
Immunohistochemistry (IHC) was used to detect the ex-
pression of PD-L1 on TILs in CRC; 2) The relationship
between PD-L1 expression on TILs and the clinicopath-
ological features or prognosis of CRC was reported; 3)
studies provided sufficient data to estimate odds ratios
(ORs) for overall survival (OS) or disease free survival
(DFS) or relapse free survival (RFS). The following
studies are excluded: 1) meta-analyses, reviews, com-
ments, letters, or case reports; 2) deficient data to report
the ORs; 3) not using IHC; 4) non-English. We did not
assess the methodological quality of the included stud-
ies, given that quality scorings of observational studies
in meta-analyses is controversial.

Data extraction

All data of the included studies were independently ex-
tracted by two investigators (JW and TY), and disagree-
ments in data extraction were resolved by discussion.
The following data were recorded from each included
article: the name of first author, publication year, cutoff
value, PD-L1 antibody, PD-L1 positivity on TILs, tis-
sue section, CRC type, number of cases, T category, N
category, distant metastasis, tumor size, histology, tu-
mor grade, AJCC stage, MSI status, MMR status,
BRAF mutant, KRAS mutant, and most importantly the
5-year overall survival (OS) rate, 5-year disease free
survival (DFS) rate, and relapse free survival. For those
studies which did not provide 5-year OS and DFS di-
rectly, Kaplan-Meier curves were read by GetData
Graph Digitizer (http://getdatagraph-digitizer.com).

Statistical analysis

The software used for statistical analysis is STATA
11.0 (Stata Corporation, College Station, TX, USA).
The odds ratio (OR) with 95% CI was utilized to assess
the relationship between PD-L1 expression on TILs and
different clinicopathological features and prognosis of
CRC. The heterogeneity between included studies was
examined by chi-squared (x°) test and I® statistics.
p < 0.1 or I* > 50% was considered significant hetero-
geneity. Fixed-effects model (Mantel-Haenszel) was
used when there was no between-study heterogeneity;
otherwise, the random effect model (DerSimonian and
Laird) was used. The potential publication bias was de-
termined by Begg’s and Egger’s test. Influence analysis
was conducted by omitting each study to find potential
outliers. p-values less than 0.05 were considered statis-
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Table 1. Characteristics of included studies for examination of PD-L1 expression in immune cells.

Author (year) PD-L1 Tissue No. of e . .
[Ref] Ab clone cutoff value section | patients CRC type | Positivity | Endpoints | Prognosis
DI AN 27A2 g2 TMA 424 all stage 2.50% os better
[10] cells/punch
Wang 2016 [11] SP142 score > 1 TMA 262 stage I - 111 21% RFS worse
Ko”m?lnz'}a 2017 gqi 3N > 5% WS 53 stage IV | 9620% |OSandRFS| NS
Jabbour 2017 [13] SP142 > 10% WS 104 all stage 72% NR better
Koga“e[T%r“ 2007 | spyap > 5% WS 235 stage 111 8.10% DFS better
Leflé(]’” E1L3N > 5% T™MA | 339 allstage | 30.70% 0s better
Mas‘[lfé]m” MIHL | score>1 | TMA | 823 all stage 5% 0s NS
Bemtﬁ%‘ 2018 1 Eq)aN >10% | TMA | 555 allstage | 55.40% 0s NS
Va'e“[tl'g]' 2018 | Eq) 3N > 5% WS 63 all stage 78% NR /
Korehisa 2018 [19] SP142 > 1% WS 499 all stage 36.10% NR /
Lee 2018a [20] 27A2 > 5% WS 89 stage I - 111 68.60% DFS better
Lee 2018b [21] MIH1 > 5% TMA 336 all stage 45.92% | OSand RFS | better
Yomoda 2018 [22] E1L3N NR WS 132 all stage 18.20% |OSand RFS | better
Calik 2019 [23] CAL10 > 5% WS 157 all stage 54.10% oS better
Ho 2019 [24] 22C3 > 10% TMA 238 all stage 26.90% oS better
Aht'a'[g‘;? U E1L3N > 5% WS 242 allstage | 51.24% NR /
Kong 2019 [26] NR > 5% WS 337 all stage 53.30% | OS and RFS better
Mona 2020 [27] NR > 5% WS 60 all stage 38.30% NR /
Pyo 2020 [28] SP263 >10% WS 265 all stage 17.70% | OS and RFS NS

Note: NR - not reported, NS - not significant, tma - tissue microassay, WS - whole section, OS - overall survival, DFS - disease-free survival,

RFS - relapse free survival.

tically significant in this study. Two authors performed
the statistical analysis independently and obtained the
same results.

RESULTS

Search results and study characteristics

Three hundred and sixty-five potential papers were
identified initially using the search strategy above, 330
of which were excluded after reading the titles and ab-
stracts. After reading full texts, we excluded another 16
studies, among which eight studies had no usable data,
seven studies were not about PD-L1 expression on
TILs, and one study was not in English. Finally, 19
studies published from 2013 to 2020 met the inclusion
criteria and were included in this meta-analysis. The de-
tailed literature selection procedure was described in
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Figure 1. The 19 studies included 5,213 cases, the num-
ber of patients in each study ranges from 53 to 823.
CRC type in most of the studies covered all stages of
CRC, but Wang’s study [11] only included stage Il - 111
patients, Kollmanna’s study [12] only included stage IV
patients, Koganemaru’s study [14] only included stage
I11 patients, and Lee’s study [20] only included stage | -
Il patients. The detailed characteristics of the studies
are shown in Table 1 and Table 2.

Correlation between PD-L1 expression on TILs and
survival

We evaluated the correlation between PD-L1 expression
on TILs and prognosis of CRC. A total of eleven studies
reported OS. The pooled analysis revealed that PD-L1
overexpression in TILs was significantly associated
with better 5-year OS rate in a fixed-effects model (OR
= 1.36, 95% CI = 1.19 - 1.55, p < 0.01) (Figure 2A).
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Table 2. Data extracted from the included studies.

(t22/2%¢€) 1|(0TE/9%Y) 1| (0TT/0S9) 1 (vzt/ze9) 1|(tzers6s) 1|(FTT/209) 1| (992/72v) 1 | L0S/802) 1| (69/80L) 1
uN (wied) H | (P1/62) H | (0T/EE) H UN (zrre)H | |T/52) H | (wee) H | (€T/92) H | (2z/9T) H | (8/98) H uN uN Hw%mw_\m_w
(62/£9) 1 (16/69) 1 (emw) 1 | (8rr2)1 | (e1/99) 1 | (€1/99) 1 | (02/69) 1
N |(oTTe)H| N | QUODH | uN AN | 6220 H | (90T H | (L00T)H | (T/se)H | (€zw8) H | uN N Bm%_sw
(66T/SET) 1 (LST/ey) 1| (2T/28T) 1
[¥T] 2102
(9g/18) H uN uN uN uN uN dN dN dN (Ge/tT) H | (T/s€) H uN uN naewsUREo>]
(9T/€T) 1 (rT/8T) 1 | (82/1) 1
uN uN uN uN uN uN (2&/88) H dN (cerzv) H | (0s/52) H UN uN uN mﬂwﬁﬁ%w
(ot/0) 1 (ot/0) 1 (Le) 1 (/9) 1
[Tl 2102
(Tv/a)H | Tv/0T) H dN dN dN dN (922 H | (ZT/62) H dN uN uN dN dN BUUEL{oS]
(802/9ST) 1 (86/0TT) 1 (£6/1TT) 71 | (86T/0T) 1| (8€/0LT) 1 (29/T¥T) 1
(ST H | uN N N N AN | GusdH | uN | Caom | Grom [Guenn | un |Gaeen| THO
(STH/TET) 1
[oT] €102
dN (TT/6) H dN dN dN dN dN 4N 4N dN dN 4N 4N e
uelinw uelnw 1U3191J3p . J00d (o wog <
ayed Biy/mo annisod
s4yd 1 e e | L (AL+111 | TNOIN) | (enm @_mk P P e
/s4a SO Lol snyels /IL+1) |siseiseN | /eanebeN | /2T 1)
neinw | uoneNw snjels uonen apeab 9z1S Joyiny
J1eah-g J1eah-g IS INNL aouelsiq u 1
SV dvyg JNIN -uasaylg | Jowny | Jowny
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Table 2. Data extracted from the included studies (continued).

(22/8¢) 1 (8e/ve) 1 | (€1/69) (29/52) 1
4N (g8/€8) H N 4N N dN dN dN dN (62/99) H | (0T/S) H dN (0s/5€) H Hmm_u__mwom
(80T/v2) 11 | (80T/28) 1 (26/19) 1 (26/98) 1 | 28/92) 1 | (TT/26) 1
(wered) H | (veve) H N 4N N N (s/6T) H N (S/6T)H | TT/ED H | (T/€D H dN dN WM%@W
(SGT/€TT) 1 | (SST/YTT) 1 (g/s1) 1 | (€T1/99) 1| (S2/vST) 1| €TT/99) 1 | (951/92) 71| (6/0LT) 1
(08T/79T) H | (08T/¥9T) H N 4N N (eT/ST) H | (65/26) H | (2/S¥T) H | (65/€6) H | (STT/LE) H| (8/7FT) H dN dN Sﬁomm_sm
(ee/€2) 1 (€1/02) 1 (/62) 1
(95/09) H N N 4N N N N N (6T/L8) H N (¥T/zr) H dN dN SNHMW_SN
(9r) 1 e/ (c/8) 1 (1/6) 1
AN AN aN aN | @@H | aN | @ou | N | QueDH | @ron | an | SHe
(s/6)1 | (ovT) 1 (erem) 1 (s/6) 1 (¥/01) 1
4N dN (LT/2e) H | (6/0V) H dN (ve2/Se) H dN dN (et/Le) H dN N (92/€0) H N _Hmmcw_ﬁw\m
(6€2/6TT) 1| (06/T¥T) 71| (T€/002) 11 (21/66T) 1 (es/e81) 1 |(5TT/2TT) 11| (TOZ/62) 1| (6LT/¥S) 1
4N aA%NwNI (56/6.T) H | (vv/622) H N (8G/222) H (9¢/262) H | (68/€LT) H | (c02/28) H | (0€2/€9) H dN dN mem“wwwmm
sarsaa| 2| o | Ui e usney | G010 [ Gow) | Ged | 0200 9tTo) | unes | e
J1eak-g 1eak-g uoneINw | uoneinw snjels  |snieis IS N .wocmuw_o U 1 uonen ape.ib azIs Joyiny
SV dvydg AN -usJaylg | Jowny | Jowny
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Table 2. Data extracted from the included studies (continued).

(8Te/s01) 1 | (8Te2/STT) 1 (ogt/88) 1| (62/68T) 11 | (T6/22T) 1| (T6T/22) 71 | (Z7/TLT) 1 (0£T/88) 1
e H | Uwive) H dN dN dN uN 8r/62) H | (o) H | (6Z/8T) H | (ee/vT) H | (8/6€) H UN (62/8T) H meu\m@m
(z/se) 1 | (9zrrT) 1 | (Gg/2) 1 (9/1€) 1
dN uN dN dN dN uN uN (t/ee)H | (eT/0T) H | (02/€) H UN (a/8T) H UN :mh%_w,_cm
(59T/2TT) 1 | (G9T/HET) 1 (98/62) 1 A
(221/28T) H | (221/19T) H dN dN (z8/06) H uN uN UN UN UN uN uN uN Gmwmw_cm
(8e/L2) 1 (TS/%9) 1 (L2/807) 1
[sz] 6102
UN UN dN dN (95/€2) H uN (6T/09) H UN UN UN UN (T€/L¥) H UN uaLIEnyY
(e61/18) 1 9/g€T) 1
dN (sp/Te) H dN dN dN (T/.9) H uN UN UN UN dN dN dN ?Nwm_sm
juelnw | juelnw | usiolep . 100d ) wog <
aje.l Biy/mo annisod
SH¥/S4a ! pim | pim | pustogord | YOMMOLE (AT (TINO W) | (A WeL | om |zo+19)| qwogs> | Dedl
e smels | /11+1) | siseisela | eAneBeN | /2 'T 1)
._.mm\ﬂ-m uoneinw | uoieinw snjels uonen m_u.m\_m 9ZIS Joyiny
1eak-g IS INNL 80uelsIg u 1
SV dvdg dJANIN -uaJaaylag | Jowny Jown|

Note: NR - not reported, H - PD-L1 positive or high expression, L - PD-L1 negative or low expression.
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Table 3. PD-L1 with the clinicopathological features of CRC.

Features OR (95% CI) p-value Phet
T category
2.30(1.85 - 2.87) <0.01 0.51
(T1+2/T3+4)
Lymph node
1.48 (1.03 - 2.13) 0.03 0.01
(N O/N 1)
Metastasis
2.56 (1.81 - 3.64) <0.01 0.44
(M 0/M 1)
Tumor size
1.50 (0.47 - 4.75) 0.49 <0.01
(Small/large)
Differentiation
0.97 (0.76 - 1.23) 0.78 0.32
(Well/poor)
Grade
0.38 (0.23 - 0.62) <0.01 0.63
(Grade 1 + 2/Grade 3)
TNM stage
1.93 (1.34 - 2.66) <0.01 0.05
(1 + 1/ +1V)
MSI status
° 0.36 (0.25 - 0.52) <0.01 0.76
(Low/high)
MMR status
— — 0.50 (0.09 - 2.84) 0.43 <0.01
(Proficient/deficient)
BRAF mutation
; 0.71 (0.49 - 1.02) 0.047 0.59
(Wild/mutant)
KRAS mutation
; 1.26 (0.92 - 1.73) 0.16 0.64
(Wild/mutant)
5y-0OS 1.36 (1.19 - 1.55) <0.01 0.76
DFS/RFS 1.22 (1.03 - 1.44) 0.02 0.77

Eight studies reported DFS or RFS. The pooled analysis
revealed that PD-L1 overexpression in TILs was signifi-
cantly associated with better DFS/RFS in a fixed-effects
model (OR = 1.22, 95% CI = 1.03 - 1.44, p = 0.02)
(Figure 2B).

Correlation of PD-L1 expression on TILs with clini-
copathological features of CRC

Moreover, we investigated the relationship between PD-
L1 expression on TILs and clinicopathological features
of CRC including tumor size, tumor differentiation, tu-
mor grade, T stage, lymph node invasion, distant metas-
tasis, TNM stage, MSI status, MMR status, BRAF mu-
tant, and KRAS mutant. The merged results demon-
strated that PD-L1 overexpression on TILs suggested in
CRC patients with lower T stage (OR = 2.30, 95% CI
=1.85 - 2.87, p < 0.01), less lymph node invasion (OR
=1.48,95% CI =1.03 - 2.13, p = 0.03, Figure 2C), less
distant metastasis (OR = 2.56, 95% CI = 1.81 - 3.64,
p < 0.01, Figure 2D), and earlier TNM stage (OR =
1.93, 95% CI = 1.34 - 2.66, p < 0.01). However, the
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merged results also demonstrated that PD-L1 overex-
pression on TILs suggested in CRC patients with later
tumor grade (OR = 0.38, 95% CI = 0.23 - 0.62, p <
0.01) and high MSI status (OR = 0.36, 95% CI = 0.25 -
0.52, p < 0.01). There was no association between PD-
L1 expression on TILs and tumor size, tumor differenti-
ation, MMR status, BRAF mutant, and KRAS mutant.
The detailed results are illustrated in Table 3.

Sensitivity analysis

Influence analysis was performed to assess the influ-
ence of each individual study on the pooled results by
sequential deletion of a single study. The analysis sug-
gested that no individual trial could significantly affect
the pooled results (Figure 3); therefore, the results from
this meta-analysis are credible.

Publication Bias

Potential publication bias was examined by Begg’s test
and Egger’s test. The shapes of the funnel plots from
Begg’s test was symmetric (Figure 4), suggesting no
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electronic database

Potential papers indentified in
n =365

A 4

Screening titles and abstracts:
Irrelevant studies: n =291
Reviews: n =39

Eligible for full-text evaluation

n=735
Screening full text:
N No usable data: n = 8
>
Not in TILs: n=7
Not in English: n =1
Literature included in this
meta-analysis n= 19
Figure 1. Flowchart of literature selection.
A. Overall survival B. DFS/RFS
Study 1D OR (95%Cl)  %Weight
Droeser 2013 : 2.58 (1.05, 6.36) 1.36 Study 1D OR (95%Cl)  %Weight
Kollmanna 2017 . 5.31(0.29, 98.19)0.18 .
Lee 2017 —— 1.27(0.81,1.98) 9.18 Wang 2016 —— 0.77 (0.47, 1.25) 15.06
Masugi 2017 —— 1.18 (0.70, 1.98) 6.81 2017 - $ 1.27(0.06, 28.39) 0.30
Berntsson 2018 - 1.40 (1.06, 1.86) 21.95 Koganemaru 2017 . 1.27(0.75,2.15) 9.73
Lee 2018b - 1.24(0.90, 1.71) 17.88 Lee 20182 X 128 (0.67,247) 6.38
Yomoda 2018 1.32(0.70, 2.48) 442 Lee 20180 —— 1.25(0.91,1.72) 26.68
Calik 2019 185(113,3.04) 6.21 Yomoda 2018 -+ 1.40(0.73, 2.66) 6.23
Ho 2019 1.64(0.97,2.78) 556
Kong 2019 115 (084, 1.55) 1948 Kong 2019 —_ 1.30(0.94,1.80) 25.73
Pyo 2020 1.37(0.84, 2.25) 6.97 Pyo 2020 1.37(0.82,2.28) 9.88

Overall (I-squared = 0.0%, p = 0.764)

1.36(1.19, 1.55) 100.00

Overall (I-squared = 0.0%, p = 0.769}}

1.22 (1.03, 1.44) 100.00

NOTE: Weights are from random effe:
T

sa:'ha\ysi

0.0987

-

10.1

T t T T 1 T
0.01 98.2 0.0352 1 284

C. Lymph node invasion (NO vs.N1) D. Distant metastasis (MO vs.M1)
Study ID OR(95% CI) %Weight
Wang 2016 —— 0.87 (0.48, 1.59) 10.45 Study ID OR (95%Cl) % Weight
Jabbour 2017 —— 1.19 (0.50, 2.81) 8.06
Lee 2017 e 2.86 (1.08, 7.54) 7.19
Masugi 2017 ——— 1.02 (0.54, 1.94) 10.04 Kollmanna 2017 161(0.38,6.75) 6.53
Berntsson 2018 S 2,00 (1.39,2.87) 12.68 Lee 2017 b 11.94(1.46, 97.58) 1.77
Valentini 2018 —_— 171(0.48,6.11) 527 Masugi 2017 J S 1.85(0.65,5.27) 14.68
Korehisa 2018 ——— 1.80 (0.34, 9.54) 3.62

orenisa T ( ! Berntsson 2018 = 207(1.30,3.29) 57.62
Lee 2018a e t— 1.27 (0.52,3.08) 7.81 |
Les 2018b : 270(1.73,4.21) 11.94 Lee 2018b —— 336(1.41,801) 1507
Yomoda 2018 by 3.53 (1.23,10.13) 6.58 Mona 2020 1.26(0.11,14.70) 2.70
Mana 2020 B — 1.82(0.61,5.38) 6.38 Pyo 2020 3 14.79 (0.89, 246.44) 160
P —— H .44 , x

¥0 2020 i 0:44(0.23,085) 9.99 QOverall (I-squared = 0.0%, p = 0.44() o 2.56 (1.81, 3.64) 100.00
Overall ({I-squared = 65.4%, p = 0.001 Q 1.48 (1.03, 2.13)100.00

0.00406 1

246

Figure 2. Forest plot about the association between PD-L1 expression on TILs and prognosis of CRC patients: A - OS, B - DFS/
RFS, C - Lymph node invasion, D - Distant metastasis.
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A. Overall survival

Meta-analysis estimates, given named study is omitted
| Lower CI Limit oEstimate | Upper CI Limit

Droeser 2013| | 1

Kollmanna 2017 | i
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Figure 3. Influence analysis regarding A - OS, B - DFS/RFS, C - Lymph node invasion, D - Distant metastasis.

obvious publication bias. However, the p-value regard-
ing 5-year-OS assessed by Egger’s test was less than
0.05, indicating potential publication bias among these
studies regarding the OR for 5-year OS rate.

DISCUSSION

PD-L1 has attracted more and more attention in the last
decade. Previous studies mainly focused on the prog-
nostic significance of PD-L1 expressed on tumor cells
(TCs), and suggested expression of PD-L1 on TCs usu-
ally correlated with an obviously poor survival in vari-
ous types of tumors [29-32]. Several meta-analyses
have also confirmed that PD-L1 overexpression on
CRC TCs was associated with worse survival [8,9,33].
In recent years, some studies suggested that not only tu-
mor cells, but also tumor-infiltrating immune cells
could express PD-L1, and recent studies indicated that
the PD-L1 expression in TILs also played important

Clin. Lab. 12/2020

roles in tumor immune escape and influenced tumor
progression. A series of studies have also been conduct-
ed to explore the prognostic role of PD-L1 on TILs in
CRC patients; however, the results were controversial.
Therefore, we conducted this meta-analysis to clarify
this important issue. There is a meta-analysis exploring
the relationship between PD-L1 on TILs and cancers
[34]. However, this meta-analysis is quite different from
our study because it included all kinds of cancers and
only one article is about PD-L1 and CRC.

Our meta-analysis included 19 studies with a total of
5,213 cases. Our data indicated that PD-L1 overexpres-
sion on TILs was associated with longer OS and longer
DFS/RFS. Moreover, PD-L1 overexpression on TILs
was also associated with lower T stage, less lymph node
invasion, less distant metastasis and earlier TNM stage.
The results from our meta-analysis are opposite from
the results about PD-L1 expression on CRC TCs. How-
ever, our results are consistent from the studies about
PD-L1 expression on TILs in other kinds of cancer. For
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Figure 4. Begg’s test for publication bias: A - OS, B - DFS/RFS, C - Lymph node invasion, D - Distant metastasis.

example, Huang’s study found that PD-L1 expression
on TILs related to better OS and DFS in primary breast
cancer [31]. Chovanec’s study suggested that testicular
germ cell tumor patients with high infiltration of PD-L1
positive TILs had significantly better OS and PFS com-
pared to patients with lower expression of PD-L1 [35].
Darb-Esfahani’s study revealed that PD-L1 in TILs was
a positive factor for OS and RFS of ovarian carcinoma
[36].

The findings from our meta-analysis have further con-
firmed that PD-L1 expression on TILs has quite differ-
ent roles compared to its expression on TCs. The results
could be explained by the different mechanisms be-
tween PD-L1 expression in TCs and TILs. In general,
when expressing on TCs, PD-L1 could induce anergy
and apoptosis of PD-1 positive T cells by interfering
with T cell receptor signal transduction, resulting in T
cell immune tolerance and cancer tumor escape [37].
However, expression of PD-L1 on TILs may represent
effective host immune responses in the presence of a fa-
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vorable immune microenvironment abundant with CD4
and CD8 positive T cells, which may lead to restraining
of tumor growth [38]. Furthermore, PD-L1 overexpres-
sion on TILs was positive correlated to the quantity of
multiple TIL cells, such as CD4 and CD8 positive T
lymphocytes. Since the high expression of these TILs
was associated with better outcomes of cancer patients
[39,40], the PD-L1 expression on TILs was possibly as-
sociated with better prognosis of cancer patients. How-
ever, the detailed function and mechanism of PD-L1 on
TILs need to be further clarified. Tumor microenviron-
ment could be classified into four types based on the
status of PD-L1 and TILs, and type | is PD-L1 positive
and TIL positive. This type of cancer patient is consid-
ered most likely to benefit from treatment with PD-1/
PD-L1 immune checkpoint inhibitors [41]. Therefore, it
is quite important to clarify the role and mechanism of
PD-L1 expression on TILs.

Although this meta-analysis aimed to provide the best
possible estimate of the correlation between the clinical
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significance of PD-L1 on TILs in CRC, it may have
several limitations. First, the sample size in each in-
cluded study was relatively small, although we included
19 studies, the total sample size was only 5,213. Sec-
ond, PD-L1 positivity was evaluated by using different
antibody and cutoff values in each study; therefore, it
may affect the sensitivity of IHC. Third, although most
of the studies in this meta-analysis includes all stages of
CRC patients, there are still some studies that only in-
cluded CRC patients at a specific stage and only a few
studies have considered the correlation of PD-L1 with
MSI status, MMR status, KRAS mutation, and BRAF
station, so the value of PD-L1 on TILs has not been ful-
ly explored. Forth, only studies published in English
were included in this meta-analysis, publication bias
may have occurred. In fact, the Egger’s test has indi-
cated potential publication bias regarding the results of
Os.

CONCLUSION

In conclusion, our meta-analysis has demonstrated that
the overexpression of PD-L1 on TILs indicates a better
prognosis and clinicopathological features of CRC. Our
results may provide some useful information when us-
ing PD-L1 expression to predict the survival of CRC
patients and to select the beneficial CRC patients from
PD-1/PD-L1 ICB treatment.
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