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Abstract: Objective To explore the relationship between peripheral blood T lymphocyte subsets and
prognosis of patients with advanced non-small cell lung cancer (NSCLC) who received treatment with
camrelizumab. Methods We retrospectively collected data from 88 patients with advanced NSCLC who
underwent camrelizumab treatment. Peripheral blood lymphocyte subsets were collected from patients before
and two months after treatment. Kaplan-Meier curves and Cox regression analysis were employed to inves-
tigate the relationship between peripheral blood T lymphocyte subsets and PFS and OS. Results  Compared
with non-responder group, the baseline peripheral blood CD4+/CD8+ ratio was higher (P=0.038), while the
CD8+T lymphocyte percentage was lower (P=0.036) in the responder group. Kaplan-Meier curves showed
that a high baseline CD4+/CD8+ ratio was associated with long PFS and OS (P=0.001, P=0.023). Multivar-
iate Cox analysis revealed that the baseline CD4+/CD8+ ratio was a significant predictor for PFS and OS.
Additionally, a high post-treatment CD4+/CD8+ ratio and high CD4+T lymphocyte percentage were
associated with long PFS (P=0.005, P=0.015), whereas a low post-treatment CD8+T lymphocyte percentage
was associated with long PFS and OS (P=0.001, P=0.016). Conclusion The peripheral blood CD4+/CD8+
ratio can serve as a predictive factor for survival of patients with NSCLC treated with camrelizumab.
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Table 1  Clinical and pathological characteristics of the
participants
Clinical characteristics N=88 Percentage(%)
Age, median (range) 63 45-82
Gender
Male 67 76.10
Female 21 23.90
Histology
Squamous 24 27.30
Adenocarcinoma 64 72.70
Driver gene
EGFR or ALK 14 15.90
Wild type 58 65.90
Unknown 16 18.20
PD-L1
Negative 9 10.20
Positive 24 27.30
Unknown 55 62.50
Treatment line
1* line 43 48.90
=2" line 45 51.10
Tumor stage
Ll 16 18.20
v 72 81.80

i, BEPFS (FP{7PFS: 5.3vs. 11.4H, P=0.001)
MOSHK: ( F{70S: 10.5vs. 20.1H, P=0.023) ,
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SrEC. CDS+THIMIE 43t . CD4+/CD8+HLAH A iz
{E59°M71.66% . 39.68% . 25.75%7F11.52, Kaplan-
Meierd: 17 1 £k 2. 75 R J7 J5 CDA+THI f H 43 b
T, PFS# (FPPFS: 6.3vs.11.98, P=0.015),

CR: complete response
PR: partial response
SD: stable disease

PD: progressive disease
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Figure 1
treatment between treatment response groups

Differences in CD4+T lymphocyte percentage, CD8+T lymphocyte percentage, and CD4+/CD8+ ratio before
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Table 2 Association between progression-free survival and
clinicopathologic features using Cox regression

*3 EEREFHERKREREXRZRNCox D
Table 3 Association between overall survival and clinico-
pathologic features using Cox regression

Clinical Univariate Cox Multivariate Cox Clinical Univariate Cox Multivariate Cox
characteristics P HR  95%CI P HR 95%CI characteristics P HR  95%CI P HR 95%CI
Age (years) Age (years)
>65 vs. <65 0.924 1.022 0.652-1.602 - - - >65 vs. <65 0.838 1.052 0.646-1.713 - - -
Gender Gender
Male vs. Male vs
Fomale e - ’ 0.625 0.869 0.494-1529 — - -
T . Female
umor stage Tumor stage
Vs 0.150 1.576 0.848-2.929 - - - Vs, T 0.198 1560 0.793-3.070 — B B
Histological type ) 5 i : 560 0.793-3.07
Adenocarcinoma Histological
0.066 1.634 0.969-2.755 — = = o
vs. Squamous yP
Adenocarcinoma

Treatment line
=2nd line

. 0.030 1.662 1.051-2.629 0.255
vs. 1st line

Driver gene

(EGFR/ALK)
Mutation

ys. Wild
Unknown

vs. Wild

0.754 0.907 0.492-1.672 - - -

0.078 0.576 0.312-1.064 - - -

0.272 1.373 0.780-2.418 - - =
vs. Squamous

Treatment
line
=2" line
. 0.829 1.055 0.648-1.717 — - -
vs. 1™ line
Driver gene
(EGFR/ALK)
Mutation

CD3+T (%)
High vs. Low

0.4451.194 0.758-1.882 - - -

vs. Wild
Unknown

0.412 0.740 0.361-1.518 - - -

0.790 0.917 0.484-1.737

CD4+T (%)
High vs. Low
CD8+T (%)
High vs. Low
CD4+/CD8+
High vs. Low 0.001 0.451 0.283-0.72 0.001 0.451 0.283-0.72

0.004 0.501 0.314-0.801 0.106 - -

0.002 2.110 1.325-3.36 0.502

Notes: HR: hazard ratio; CI: confidence interval; —: no data.

WEBA, M FCD8+THE K4, {K/KF-CD8+T
4 B H PFSHIOSIE & HE K ( I PFS: 5.4 vs.
11.47, P=0.001; 1 {70S: 89 vs. 17.9H , P=
0.016) , UWLEI3C. D, /Y7 J5 CD4+/CD8+ L H ik
i, BEPFSHUK (HIPFS: 59 vs. 11.4H, P=
0.005 ), OSiflel (Fpf70S: 10.1vs.16H, P=0.09),
JLE3E., F,

3 itig

ARMWFFE BRI T 232 R B BPTIR YT Y
NSCLC 35 &M & L Tpk T 40 i SV A B4 73 75000 47y
8. 5T % P CDA+/CD8+ (B & 3557 K B i 2k 2.
LA JT IINSCLCH 3 PFSHIOSHY Tl A £ . it
Hh, BB 4 32 PD-19 I 3G 97 1 A1 JH 1l CD4+/
CD8+HUAE AT fig 5 g S Wi AT 5o

R 1) EEL AT IR S e s e Y Sk, P
I, IR C 40 ST AR AR 7 ORI T L
A E TR X I AN AR R SR T AR A T Ao
TREL AL . Btk L4 AL Al [ SR A g . o,

vs. Wild
CD3+T (%)
High vs. Low
CD4+T (%)
High vs. Low
CD8+T (%)
High vs. Low
CD4+/CD8+
High vs. Low

0.271 1.316 0.807-2.143 - - -

0.115 0.672 0.410-1.101 - - -

0.026 1.754 1.070-2.875 0.51

0.025 0.564 0.342-0.930 0.025 0.564 0.342-0.93

Notes: HR: hazard ratio; CI: confidence interval; —: no data.
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Figure 2 Ratio of CD4+/CD8+ before treatment and pati-
ent’s survival outcome
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A, B: PFS and OS in the high CD4+T group and in the low CD4+T group after treatment; C, D: PFS and OS in the high CD8+T group and in the low
CD8+T group after treatment; E, F: PFS and OS in the high CD4+/CD8+ ratio group and in the low CD4+/CD8+ ratio group after treatment.
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Figure 3 Kaplan—Meier survival curves for PFS and OS according to CD4+T, CD8+T, and CD4+/CD8+ ratio after two

months treatment



* 190 -

ARG Y8 I 212024 5551555307 Cancer Res Prev Treat,2024,Vol.51,No.3

i AL A TR | S ReA B 8

FaE s AR

JITA M R AR 5 e

SE Wk

(1]

[10]

(11]

[12]

[13]

Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020:
GLOBOCAN Estimates of Incidence and Mortality Worldwide
for 36 Cancers in 185 Countries[J]. CA Cancer J Clin, 2021,
71(3): 209-249.

Kim R, Keam B, Hahn S, et al. First-line Pembrolizumab Versus
Pembrolizumab Plus Chemotherapy Versus Chemotherapy Alone
in Non-small-cell Lung Cancer: A Systematic Review and
Network Meta-analysis[J]. Clin Lung Cancer, 2019, 20(5): 331-
338, e334.

Herbst RS, Baas P, Kim DW, et al. Pembrolizumab versus
docetaxel for previously treated, PD-L1-positive, advanced non-
small-cell lung cancer (KEYNOTE-010): a randomised controlled
trial[J]. Lancet, 2016, 387(10027): 1540-1550.

Zhou C, Chen G, Huang Y, et al. Camrelizumab plus carboplatin
and pemetrexed versus chemotherapy alone in chemotherapy-
naive patients with advanced non-squamous non-small-cell lung
cancer (CameL): a randomised, open-label, multicentre, phase 3
trial[J]. Lancet Respir Med, 2021, 9(3): 305-314.

Rittmeyer A, Barlesi F, Waterkamp D, et al. Atezolizumab versus
docetaxel in patients with previously treated non-small-cell lung
cancer (OAK): a phase 3, open-label, multicentre randomised
controlled trial[J]. Lancet, 2017, 389(10066): 255-265.

Gibney GT, Weiner LM, Atkins MB. Predictive biomarkers for
checkpoint inhibitor-based immunotherapy[J]. Lancet Oncol,
2016, 17(12): e542-e551.

Taube JM, Klein A, Brahmer JR, et al. Association of PD-1, PD-1
ligands, and other features of the tumor immune
microenvironment with response to anti-PD-1 therapy[J]. Clin
Cancer Res, 2014, 20(19): 5064-5074.

Topalian SL, Taube JM, Anders RA, et al. Mechanism-driven
biomarkers to guide immune checkpoint blockade in cancer
therapy[J]. Nat Rev Cancer, 2016, 16(5): 275-287.

An HJ, Chon HJ, Kim C. Peripheral Blood-Based Biomarkers for
Immune Checkpoint Inhibitors[J]. Int J Mol Sci, 2021, 22(17):
9414.

Kim KH, Kim CG, Shin EC. Peripheral blood immune cell-based
biomarkers in anti-PD-1/PD-L1 therapy[J]. Immune Netw, 2020,
20(1): e8.

Griffiths JI, Wallet P, Pflieger LT, ef al. Circulating immune cell
phenotype dynamics reflect the strength of tumor-immune cell
interactions in patients during immunotherapy[J]. Proc Natl Acad
Sci U S A, 2020, 117(27): 16072-16082.

Araujo B de Lima V, Hansen M, Spanggaard I, et a/. Immune
Cell Profiling of Peripheral Blood as Signature for Response
During Checkpoint Inhibition Across Cancer Types[J]. Front
Oncol, 2021, 11: 558248.

Borst J, Ahrends T, Babala N, et al. CD4(+) T cell help in cancer
immunology and immunotherapy[J]. Nat Rev Immunol, 2018,
18(10): 635-647.

[14] Corthay A, Skovseth DK, Lundin KU, et al. Primary antitumor
immune response mediated by CD4+ T cells[J]. Immunity, 2005,
22(3): 371-383.

[15] Soyano AE, Dholaria B, Marin-Acevedo JA, et al. Peripheral
blood biomarkers correlate with outcomes in advanced non-small
cell lung Cancer patients treated with anti-PD-1 antibodies[J]. J
Immunother Cancer, 2018, 6(1): 129.

[16] Ottonello S, Genova C, Cossu I, et al. Association Between

[}

Response to Nivolumab Treatment and Peripheral Blood
Lymphocyte Subsets in Patients With Non-small Cell Lung
Cancer[J]. Front Immunol, 2020, 11: 125.

[17] Nabet BY, Esfahani MS, Moding EJ, et al. Noninvasive Early
Identification of Therapeutic Benefit from Immune Checkpoint
Inhibition[J]. Cell, 2020, 183(2): 363-376, e313.

[18] Ivanova EA, Orekhov AN. T Helper Lymphocyte Subsets and
Plasticity in Autoimmunity and Cancer: An Overview[J]. Biomed
Res Int, 2015, 2015: 327470.

[19] Chen X, Liu Q, Xiang AP. CD8+CD28- T cells: not only age-

related cells but a subset of regulatory T cells[J]. Cell Mol

Immunol, 2018, 15(8): 734-736.

Hoesli R, Birkeland AC, Rosko AJ, et al. Proportion of CD4 and

CD8 tumor infiltrating lymphocytes predicts survival in

[20

=

persistent/recurrent laryngeal squamous cell carcinoma[J]. Oral
Oncol, 2018, 77: 83-89.
[21] Liang X, Wei Z. Effect of Sintilimab combined with
Chemotherapy on Tumor Markers and Immune Function of
advanced non-small cell lung cancer[J]. Pak J Med Sci, 2021,
37(4): 1063-1068.
25, AR, 228, 4. DATE AR BT I I /D20 e Al 728 28
Tk L 4 6 STV A 1 52 M B 2800 [J]. b B i A s, 2021,
24(3): 182-187. [Wang Y, Wang YY, Jiang M, et al. Effect of
Pembrolizumab on T Lymphocyte Subsets in Patients with

[22

—

Advanced Non-small Cell Lung Cancer and Its Therapeutic
Effect[J]. Zhongguo Fei Ai Za Zhi, 2021, 24(3): 182-187]

[23] Rutkowski J, Cyman M, Slebioda T, et al. Evaluation of

—

peripheral blood T lymphocyte surface activation markers and
transcription factors in patients with early stage non-small cell
lung cancer[J]. Cell Immunol, 2017, 322: 26-33.

[24] Li P, Qin P, Fu X, et al. Associations between peripheral blood

[}

lymphocyte subsets and clinical outcomes in patients with lung
cancer treated with immune checkpoint inhibitor[J]. Ann Palliat
Med, 2021, 10(3): 3039-3049.

[25] Liu C, Wang Y, Li S, et al. Early change in peripheral CD4(+) T
cells associated with clinical outcomes of immunotherapy in
gastrointestinal cancer[J]. Immunotherapy, 2021, 13(1): 55-66.

[26] Jansen CS, Prokhnevska N, Master VA, et al. An intra-tumoral

=

niche maintains and differentiates stem-like CD8 T cells[J].
Nature, 2019, 576(7787): 465-470.

(43R FraE; &3 K]
YEE K :
BRI, ARt %k, BESH. BLBEES5HK
#H A AFREH . GARBIER L
TS, HIBKE . %It F o
B O RIBKE. RIBK
TR ARt HEFH., BXEK


https://doi.org/10.3322/caac.21660
https://doi.org/10.1016/j.cllc.2019.05.009
https://doi.org/10.1016/S0140-6736(15)01281-7
https://doi.org/10.1016/S2213-2600(20)30365-9
https://doi.org/10.1016/S0140-6736(16)32517-X
https://doi.org/10.1016/S1470-2045(16)30406-5
https://doi.org/10.1158/1078-0432.CCR-13-3271
https://doi.org/10.1158/1078-0432.CCR-13-3271
https://doi.org/10.1038/nrc.2016.36
https://doi.org/10.3390/ijms22179414
https://doi.org/10.4110/in.2020.20.e8
https://doi.org/10.1073/pnas.1918937117
https://doi.org/10.1073/pnas.1918937117
https://doi.org/10.3389/fonc.2021.558248
https://doi.org/10.3389/fonc.2021.558248
https://doi.org/10.1038/s41577-018-0044-0
https://doi.org/10.1016/j.immuni.2005.02.003
https://doi.org/10.1186/s40425-018-0447-2
https://doi.org/10.1186/s40425-018-0447-2
https://doi.org/10.3389/fimmu.2020.00125
https://doi.org/10.1016/j.cell.2020.09.001
https://doi.org/10.1038/cmi.2017.153
https://doi.org/10.1038/cmi.2017.153
https://doi.org/10.1016/j.oraloncology.2017.12.003
https://doi.org/10.1016/j.oraloncology.2017.12.003
https://doi.org/10.1016/j.cellimm.2017.09.007
https://doi.org/10.1186/s12885-022-09628-8
https://doi.org/10.1186/s12885-022-09628-8
https://doi.org/10.2217/imt-2020-0068
https://doi.org/10.1038/s41586-019-1836-5

	0 引言
	1 资料与方法
	1.1 研究对象
	1.2 疗效评价
	1.3 统计学方法

	2 结果
	2.1 临床资料
	2.2 外周血标志物与治疗反应的关系
	2.3 治疗前外周血标志物与生存的关系
	2.4 治疗2月后外周血的标志物与生存的关系

	3 讨论
	参考文献

