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[HE] BER5E/M AR BERRMMEEETHE AR ( cytotoxic T lymphocyte associated anti-
gen-4, CTLA-4) | F2/FIRFEINF ( programmed death 1, PD-1) FIFRFIRFEIN FHEIA ( programmed death ligand 1,
PD-L1) 7E/NAffiiifE ( small cell lung cancer, SCLC ) & ME ML H 43 A fE 00, BRI Ga% V8 AL HI - 2F A
HAE A bR BRI R N . 753% H552900SCLC B # K 60 Bl HE G IS F , WA PRI AR 2 F oK
SCLCH#ZEDTAHEEN2 mL, IR AN CTLA-4 . PD-1FIPD-LITESME LCD3, CD4, CD8 ) CD25
HIAA, A AT S I PR B AE A AR DG s R FH AN S Ak 2 2 A U4 i 26 PD-L1 26 SCLC AT if R H446
R RE, &R SCLCHE A /NI CTLA-4 41 MIPD-1" 41 /K450 (1.56+1.24) %F1 (8.07+3.97 ) %,
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[ Abstract ] Background and objective The aim of this study is to explore cytotoxic T lymphocyte associated anti-
gen 4 (CTLA-4), programmed death 1 (PD-1) and programmed death ligand 1 (PD-L1) distribution and clinical value in lig-
uid biopsy (such as blood) of small cell lung cancer (SCLC) patients. Methods A total of 60 healthy and 290 chemotherapy-
naive patients with SCLC were recruited. Venous blood samples were collected prior to chemotherapy (baseline) and after
the second cycle of chemotherapy (2™ cycle), and flow cytometry was used to analyze the level of CTLA-4, PD-1 or PD-L1
with or without CD3, CD4, CD8 or CD2S. Immunocytochemical method was used to detect PD-L1 expression in SCLC
cell line H446. Results Cells of CTLA-4" and PD-1" in SCLC peripheral blood were (1.56+1.24)% and (8.07+3.97)%;
there is no significant difference between CD3"CTLA-4" and CD4'CTLA-4", (4.87+5.18)% and (3.85+2.60)%, but show
lower expression than CD3'PD-1" and CD4'PD-1" (26.63+9.04)% and (20.79+9.41)%, respectively. However, the level of
CD4"CD2S5"CTLA-4" cells were remarkably higher in SCLC than that in control, (7.09£5.09)% vs (1.91+1.27)%, P<0.001 and
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CD8'PD-1" cells were less in SCLC than that in control, (11.47+5.85)% vs (22.56+4.21)%, P<0.001, both of which were not
associated with age, sex, smoke or disease stage. Level of CD4"CD25"CTLA-4" cells and CD8"PD-1" cells was dropped (5.11+
2.60)% vs (6.9424.91)% and (8.74%3.39)% vs (11.48+5.91)% after 2" cycle compare to that at baseline (P<0.000,1). Neither
the level of CD4"CD25'CTLA-4" nor CD8'PD-1" cells before or after treatment was related to progression-free disease or

overall survival of patients. Although PD-L1 was highly expressed in H446 cell cytoplasm and membrane, it was rarely found

in peripheral blood. Conclusion The data we presented here showed that CTLA-4 was highly expressed in regulatory T cells

and PD-1 decreased in CD8" T cells in peripheral blood of SCLC patients, suggesting their unique mechanisms involved in im-

mune regulation. CD4"CD25"CTLA-4"level changed after treatment implies its potential role in predicting treatment efficacy.
[ Keywords ] CTLA-4; PD-1; PD-L1; SCLC; biomarker
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B . BT IR EL 4N (CD3PHE: ) Al Bl Ttk B2 40 it
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(4.87+5.18) %F1 (3.85+2.60) %, 5 {k e X HE 2H AH L TG A

i 225 (P>0.05) . ZEJATPETAIME (CD4FICD2SFAYE ) H,
CTLA-4PH: 4t i B I v T B X B2 (7.09£5.09) 9% vs
(1.91£1.27) %, P<0.001, $£/RSCLCHIE R Gt Ay
TR AT AE I i 2 IR CTLA- 4k — 5 K G EE IR Th BE,
AT S Bl e S 3 i ik ik (J&01)
2.2 PD-IEAME M A PET M (CD8" T) il 434
Ik FATESCAGI TSCLC M E i H Sk T 20 AT 241
Jitl (PD-1"FICD3'PD-1") HFH M4l L 2R3k, 4351 (8.07+
3.97) %1 (26.63+9.04) %, Xif LU FEXT IR LS 242

M (P>0.05) o gE—254 M5 BT A1 (CD4) Fss
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(22.56+4.21%) vs (11.47+5.85) %, P<0.001, {HE4EENET
YL rF G B 25 2500, $EORPD-1F Sl I 3 B IR AT
AR A R BN TN (E12) o

2.3 SCLCHMEIMHPD-1 % CTLA4 51 ARG FE N 2 1Y% &
CD4'CD25'CTLA-4 "2l HICD8 PD-1" 41l il /kF- 5 HE 4 1
AR PRSI L WRIERIE | IR S LA B2 A e A% S R R TE 6
(P>0.05) (1), HZ 2 M1k FI5FCD4"CD25"CTLA-4"
MCD8'PD-1"H B A IRIT I FEAL, 227 B A%01
RS, N (6.9444.91) % vs (5.1142.60) % F1 (11.48+
5.91) % vs (8.74£3.39) %, P¥4<0.000,1 (¥2) .

2.4 PD-LI{ESCLCAHIMA Il Bz AL b i) oA i . ABiF 52
TESCLCAHMHE I F A2 4l (KI3A) S Tk At (&1
3B) B F PD-LIHR A /K94 1% (0.01£0.001) %, {HTE
SCLCHlIfl ZH446 411 i rFPD-L15 31k (KI3C) , il
YA N AR AR (J813D) o

#= 1 SCLCEHESMNFMACD8 PD-1"%CD4"'CD25'CTLA-4' 5IG RIFEEE RHI X &
Table 1 The relationship between CD8*PD-1" and CD4*CD25*CTLA-4" level and clinicopathologic parameters in the patients with SCLC

Pathologic parameter n PD-1 (%) P CTLA-4 (%) P

Gender 0.453 0.391
Male 174 11.671£5.02 7.25+4.68
Female 116 11.18£6.01 6.761+4.98

Age (yr) 0.809 0.449
=60 141 11.39£5.71 7.27£5.12
<60 149 11.55+5.71 6.841+4.48

Smoking status 0.819 0.466
No 110 11.42%5.33 6.881+4.459
Yes 180 11.57£5.62 7.33+5.32

ECOG PS 0.663 0.276
0-1 270 11.51+5.39 6.97+4.71
23 20 10.961+6.02 8.78%5.16

Response 0.409 0.287
CR+PR+SD 248 11.38£5.56 7.2014.78
PD 42 12.14%£5.10 6.50£1.11

Pathological stage 0.267 0.552
Limited stage 176 11.18£5.09 7.19+4.939
Extensive stage 114 11.91£5.10 6.85+4.62

Metastases 0.882 0.942
Yes m 11.53+5.81 7.03£4.70
No 179 11.44%+5.20 7.07+4.87

SCLC: small cell lung cancer; ECOG: Eastern Cooperative Oncology Group; PS: performance status; CR: complete response; PR: partial response;
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% 2 {LITRIECD4A"CD25"CTLAA R CD8'PD-1HIFRIEKF
% 2 The level of CD4*CD25'CTLA4 and CD8*PD-1 prior
to chemotherapy (baseline) and after the second cycle of

chemotherapy (2™ cycle)

Baseline 2nd cycle P
PD-1/CD8 11.48+5.91 8.74+3.39 <0.000,1
CTLA-4 6.941+4.91 5.11+2.60 <0.000,1
A
B

FIRAA T A W A BT T PR IS CLCH L b &
NES% AT, IREARAS SRICE I PRI, PRI SR A il b
AR BT A bR YR S SCLCHIZY T B R b,

Erfani%E "7 % BUIG B5R 40 MU CTLA4RE 55 % A 78
CD8" Ik L 4 A, 15 R B FECD4 " HICD19 ik I 41 iy
t, AT R B /RSCLCHE#H CD4 4l il R IACTLA-4,
{HCD4 . CTLA-4X [ 4 Jifl 76 S CL C Fil it Fig A rp & ik
KT T T TA T CO4LM I EA T 1 3 — A il 702,
KILSCLC CD4"CD25 B 4 iy 55 g e A Jo 2 51, 15
CD4'CD2S CTLA-4"= FHI: 4 i K- BH 8 i TR,
BIKF2928345%, ILFRA T SCLCHICTLA-41] fig i i 14
VR T R S R S R, X5 e A AR T P g
MR e —3, WA HCD4'CD2S CTLA-4 4l fif & —
T T AN, X A AR 1 2T LI R B2 28
HEJR ) — AT E T AR AR

A 5 AN 1L PD - LFE e B 20 A P 8 A1 B i AR 7
W JCAE 1 o Waki %Ik 0] 55 52 & NS CLCHE R & i
K% B BT S R ANE P CD4 PD -1 4 B 1) & 2 5 0
HAFAHE, MICDS PD-1 4 i fE LRl 5 & e T IS
WG B AEAFIE K AT % . Kamphorst %% B2 i PD-134
T 70% 1 #Ki-67 PD-1"CD8 THUE T, W& &I
SRR SRRy, BEFH Y CD 8 T il if 2 3% 3K = 7K1 (I PD -1
CTLA-4, TEAWIFEH, Ffl1 & MSCLCHE#E CD4MICDSZH
¥ K PD-1, {H HAGCDSA A (1l PD-1 /K o fit BE A

B 1 CTLA-47E5ME MLtk
B4HFCD4 CD25 £/
. AL BEERXTERA; B!
SCLC#,

Fig 1 Distribution of
CTLA-4 in CD4*CD25" T
cells in peripheral blood
specimens. A: Healthy

control group; B: SCLC
group.
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2 PD-17£CD8' T 185, A: B2ERXTEE4E; B: SCLCA,
Fig 2 Distribution of PD-1 in CD8* T cells in peripheral blood. A:
Healthy group; B: SCLC patients.
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il e AL FN T AR A ) P 3446 I 3] 55 K- 1 PD-L1
Feik o AR Cellsearch i 726 1E 25 i e 4 B A I 1)
PD-L15RIA (FdiARA ) |, HR A AR A B oh
JA I A PD-L1AY Rk o 3X ] BB HH T A1 ] I A 406 248
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PD-LI7EAN A I P A F R BF I B 4570, {HKronigh5 ™%
PRITTIA ATV B8 €5 2597 £8 % 4P . Melan-A"CD8'PD1" T

PC-3 cell H446 cell

& 3 PD-L1ZSCLCSMNE MANHA46 4 B R EYRIZ R 53 F, A: Z£E, SMEME
MzamEE (R117) ; AE, R1ITHPD-L1K¥F; B: Z£E, CD3" T4 iaEE (R2
i7) ; HE, R2iTHPD-L1k¥E; C: PD-L1#EH446%% (FACS:%) ; D: PD-L1
EHA46 AR RIE (ICCE) . PC-3HA ABAMERTER, FACS: AR,
ICC: iz mpfLEiE,

Fig 3 Distribution and expression of PD-L1 in peripheral blood of
SCLC patients and H446 cells. A: Left, mononuclear cells in peripheral
blood (Gate R1); Right, Level of PD-L1 in Gate R1; B: Left, CD3* T cells
(Gate R2); Right, PD-L1 in Gate R2; C: The expression of PD-L1 in H446
cells (FACS); D: PD-L1 expression in H446 cells (ICC) with PC-3 cell as
negative control. FACS: flow cytometry; ICC: immunocytochemical
method.
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