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Predictive value of dynamic monitoring of Th1/Th2/Th17 cytokines for treatment

response and prognosis in patients with stage III-IV LSCC receiving first-line
immunotherapy combined with chemotherapy: a retrospective study
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[Abstract] Objective: To investigate the dynamic changes and predictive value of peripheral blood T helper 1 (Th1)/Th2/Th17-related
cytokines IL-2, IL-4, IL-6, IL-10, IFN-y, TNF-0, and IL-17A for treatment efficacy and prognosis in patients with stage III-IV lung
squamous cell carcinoma (LSCC) undergoing first-line immunotherapy combined with chemotherapy. Methods: Clinical data of 58
patients with stage III-IV LSCC who received first-line immunotherapy combined with chemotherapy at the Affiliated Hospital of Inner
Mongolia Medical University from January 2020 to December 2023 were retrospectively analyzed. Peripheral blood samples were
collected at baseline, after 2, 4, and 6 treatment cycles, and at disease progression. Th1/Th2/Th17 cytokine levels were measured using

flow cytometry. Receiver operating characteristic (ROC) curves were used to determine optimal baseline cut-off values, based on which
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patients were divided into high- and low-expression groups. According to RECIST 1.1 criteria, patients were categorized into objective
response rate (ORR; complete remission [CR] + partial remission [PR]) and non-ORR (stable disease [SD]+ progressive disease [PD])
groups, as well as disease control rate (DCR; CR+PR+SD) and non-DCR (PD) groups. Based on PD-L1 expression scores, patients
were divided into PD-L1 > 1% and PD-L1<1% or unknown groups. Differences in treatment efficacy between groups were compared,
and correlations between clinicopathological characteristics and efficacy were analyzed. Generalized estimating equations (GEE) were
used to assess the relationship between cytokine dynamics and treatment efficacy. Survival curves were plotted using the Kaplan-Meier
method, with Log-rank tests for intergroup comparisons. Univariate and multivariate prognostic analyses were performed using COX
proportional hazards regression. Results: Patients with high baseline IL-2 or IFN-y expression demonstrated significantly higher ORRs
than those with low expression (P <0.001). The DCRs were significantly higher in the IL-2-high, IFN-y-high, IL-10-low, and TNF-a-low
groups compared with their counterparts (P < 0.001). The DCRs were significantly higher in patients with PD-L1 > 1% than those with
PD-L1 < 1% or unknown group (P < 0.001). Dynamic analysis revealed that serum IL-6 levels at cycles 4 and 6 were significantly
lower in the response group and disease-controlled group compared with the non-response group and uncontrolled group (P < 0.05 or
P < 0.001). IFN-vy levels were significantly higher in the response group than in the non-response group at baseline and cycle 6
(P < 0.05), and higher in disease-controlled group than in the uncontrolled group at baseline (P < 0.05). Survival analysis showed
significantly shorter median progression-free survival (PFS) in patients with low IL-2, high IL-10, high TNF- 0, and low IFN-y
expression (all P < 0.05). Multivariate COX analysis identified baseline IL-2 < 2.45 pg/mL and IL-10 > 3.52 pg/mL as independent risk
factors for PFS. Conclusion: Baseline levels and dynamic changes of peripheral blood Th1/Th2/Th17 cell-related cytokines have
predictive value for treatment efficacy and prognosis in patients with stage III = IV LSCC receiving first-line immunotherapy combined
with chemotherapy.
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<2.015 32(55.2)  4(12.5)  28(87.5) 10(31.3)  22(68.7)

IL-17A/(pg'mL™) 0.000 1.000 2.028  0.154
>3.275 47(81.00 13277  34(72.3) 23(48.9)  24(51.1)
<3275 11(19.0) 3(27.3) 8(72.7) 8(72.7) 3(27.3)
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%4 Th1/Th2/Th17 ZAEHE X HEE FEHIETZ LS ORR K GEE 7345 R M (Q1, Q3), pg/mL]

Wald y2(P)
Eizta vl YRITHT 2 WG 4 G 6 JE 5
I i) 21 i) 3EH.
IL-2 ORR  1.83(1.58,3.26)  1.70(1.25,229)  1.90(1.43,2.91) 2.32(1.42,3.64) 2.461(0.482) 0.375(0.540)  0.047(0.997)
JEORR  2.12(1.78,4.04)  2.06(1.50,4.12)  1.89(1.35,4.25)  1.80(1.50, 4.11)
z -1.82 - 1.845 -0.325 -0.265
P 0.069 0.065 0.746 0.791
IL-4 ORR  2.02(1.31,2.48)  1.2000.67,2.13)  1.50(0.79,3.37)  1.52(0.99,2.49)  6.969(0.073) 0.009(0.926)  0.974(0.808)
JEORR  2.03(1.56,2.63)  1.7000.99,2.48)  1.72(1.05,2.43)  1.59(1.18,2.40)
z -0.478 - 1213 -0.137 -0.265
P 0.632 0.225 0.891 0.791
IL-6 ORR  9.75(5.26,17.29)  5.57(3.99,9.85)  4.32(3.50,7.69)  4.11(3.60,6.42) 4.535(0.209) 1.350(0.245) 2.017(0.569)
JEORR 10.12(5.56,22.14)  9.86(5.34,19.03)  7.32(4.12,23.53) 6.34(3.77,21.15)
z -0.325 - 1.657 -1.947 -2.059
P 0.745 0.098 0.050 0.040
IL-10  ORR  3.62(2.26,5.00)  3.98(1.75,7.03)  3.02(2.03,5.82) 2.71(1.93,5.69C 3.850(0.278) 1.466(0.226) 1.245(0.742)
JEORR  3.60(2.33,5.67)  4.36(1.92,5.93)  4.09(2.03,526)  3.56(2.16,5.94)
z - 0.564 -0.029 - 0.606 - 0.564
P 0.573 0.977 0.544 0.573
TNF-o  ORR  1.36(0.86,2.56)  0.92(0.62,2.46)  1.70€0.82,2.40)  1.33(0.99,1.85) 3.579(0.311) 0.020(0.887)  2.168(0.538)
dEORR  1.90(1.24,2.67)  1.49(0.99,2.55)  1.43(0.97,2.52)  1.58(1.08,2.97)
z -1.205 - 1.187 -0.222 - 1.205
P 0.228 0.235 0.824 0.228
IFN-y ~ ORR  1.79(1.22,2.18)  1.38(0.95,2.53)  1.26(1.12,1.96)  1.56(0.91,1.85) 7.253(0.064) 1.113€0.291) 19.441(0.000)
JEORR  1.68(1.21,3.15)  1.88(1.12,3.33)  1.54(0.98,2.90)  1.44(1.08,2.32)
z -2.332 - 1.444 -0.35 -2.332
P 0.020 0.149 0.726 0.020
IL-17A  ORR  7.23(4.30,18.82)  6.20(1.00,7.64)  9.28(4.37,13.55) 4.63(1.66,9.12) 2.975(0.396) 0.155(0.693) 10.701(0.013)
dEORR  5.27(3.76,8.44)  7.65(5.07,12.95) 5.69(1.71,10.67) 6.59(3.18,10.21)
z - 1.804 - 1.574 -1.573 -1.188
P 0.071 0.116 0.116 0.235

2.5 A~F Th1/Th2/Th17 @ .48 % tm fe B F K -F 5 7
J& B9 48 Xt

wh Az B8 15 I TR] DR 26.6 A H  7EBE U7 I 29 6147
W21 BB, 8 B 2k 15 5 27 1) H B Bk i, 31 49 oK
J& . Kaplan-Meier 12 2 il 58 i /& 35 AE A7 th 2%, H £z
PFS N 18.70 ™ A , RIBE VI B (B AS 2 , HH 7 OS KR IAH]
RIL-2 H AL PES N8I H , B R T IL-2 4
1 13.04 ™~ H (P < 0.001) ; ik IL-4 2H 11 # {32 PFS iy
10.12MH, m T IL-4 4 8. 114 A HZER LG

7% Y (P=0.703) ; 1% IL-6 ZH i A2 PFS 24 12.29 4
H, @@ IL-6 219.60 ™ H (HZE R LS EE X
(P=0.133) ;{K IL-10 ZH () A2 PFS 9 19.98 N H , &t
EE T IL-1041/97.99 ™ H (P = 0.0072) ; fi TNF-a.
M AL PFS 4 11.30 1 H 5 i T 5 TNF-a 411 9.07
ANH P =0.032) ;K IFN-y H i H A7 PFS A 821 4,
I T 15 IFN-y 411 11.68 ™ H (P = 0.006) ; fiK IL-17A
HEH AL PFS N 1475 1 i T IL-17A 4111 8.31
MHAEZER LS E (P =0137), WL 2.
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%5 Th1/Th2/Th17 AAEHE X4 E F o754 S5 DCR B GEE 747 [M (Q1, Q3), pg/mL]

Wald (P
izt Pagi! YRITHT 2 A E 4 s 6 WG
P[] 4] ZTH
IL-2 DCR  1.90(1.67,321) 1.93(132,3.76)  1.81(1.33,3.81)  1.89(1.47,4.03)  2.541(0.468) 0.030(0.863) 1.861(0.602)
4EDCR  2.31(1.90,421)  2.06(1.60,4.17)  2.48(1.65,4.19)  2.09(1.55,4.16)
z -1.373 -0.662 -0.787 -0.106
P 0.170 0.508 0.431 0.916
IL-4 DCR  205(1.58,2.56)  1.56(0.96,2.52)  1.64(0.96,2.46)  1.48(1.09,2.29)  7.882(0.049) 0.371(0.542) 8.575(0.036)
JEDCR  1.90(1.32,2.58)  1.75(0.81,2.23)  1.95(0.93,2.85)  2.17(1.39,3.54)
z -0.499 -0.019 - 0.509 -1.785
P 0.618 0.985 0.611 0.074
IL-6 DRC  10.71(5.90,20.31) 8.55(4.68,14.46) 5.09(3.79,9.35)  4.25(3.52,8.70)  6.921(0.074) 0.751(0.386) 14.513(0.002)
JEDCR  8.00(5.14,21.78) 10.44(6.53, 18.83) 27:92(13.39, 25.32(9.69, 64.30)
37.76)
z -0.701 -1.056 -3417 -3.724
P 0.484 0.291 0.001 0.000
IL-10 DCR  3.61(2.27,543)  4.25(1.84,6.53)  3.23(2.00,491)  3.07(2.01,496)  2.513(0.473) 0.009€0.923) 5.257(0.154)
JEDCR  3.30(236,5.41)  4.15(2.33,5.11)  4.48(2.97,6.77)  5.21(1.98,7.48)
z -0.192 -0.029 - 1.622 -0.950
P 0.848 0.977 0.105 0.342
TNF-a  DCR  1.71(0.94,2.66)  1.50(0.81,2.59)  1.54(0.98,2.54)  1.33(1.00,2.10)  6.851€0.077) 2.284(0.131) 4.361(0.225)
JEDCR  1.79(122,2.65)  137(0.81,1.92)  155(0.52,2.47)  2.14(1.30,3.31)
z -0.365 -0.768 -0.730 -1.718
P 0.715 0.443 0.466 0.086
IFN-y DCR  2.02(1.56,2.83)  1.61(0.92,2.63)  125(0.99,2.06)  1.42(1.05,2.05)  5.495(0.139) 1.911(0.167) 14.788(0.002)
4EDCR  1.45(1.26,2.100  2.80(1.41,4.53)  242(1.74,4.11)  1.81(1.15,2.46)
z -2.016 -1.929 - 2.640 -0.768
P 0.044 0.054 0.800 0.442
IL-17A  DCR  5.87(3.49,14.25) 6.48(4.28,13.06) 6.46(2.38,11.06)  5.66(2.13,8.79)  1.315(0.726) 1.767(0.184) 7.633(0.054)
JEDCR  5.69(4.66,7.36)  5.46(4.29,7.50) 5.08(0.08,10.93)  8.25(5.37,12.25)
z -0.576 -1.374 -0.922 -1.614
P 0.564 0.169 0.356 0.107

2.6 #rhiEL ICIFEAILTT LSCC & X MG 2 R

FR S BEDAT

PSVEIT TR

P< 005) ’ ‘ﬁ%u \E'Sjﬁlh/‘?\\ H&Ei\PD-Ll %%ﬁ\ECOG
i R 20 1 IL-4. IL-6. IL-17A /K F 5

PALLSCC #4552 ICLBE A 1097 J5 (1) PFS A (A 4R
&, I PR Fk 2% W R DL R JE 28 TL-2 . TL-4. TL-6 IL-10+
TNF-0. IFN-y. IL-17A 7K~V 5 A2 &, 047 SR 3
% Kl 28 COX EU A9 JRURS: [R1 A 43 B o 5 IR 35 20 AT 45 2R
(£ 6) 7R, VG J7 Al IL-2. IL-10. TNF-0o - IFN-y /&
LSCC &3 #:5%2 ICI K& 07 5 PFS I 52 R 2 (3

PFS #1083 K BE () P> 0.05) . KHE R
P<0.05 =M A Z K7 COX [al 7 55 #r , 454
(R EIR,IGITATIL-2 < 2.45 pg/mL 1 1L-10 > 3.52
pg/mL & PFS [ f& S K 3R . IFN-y F1 TNF-a f£ 2
IRl 2R rh 18 o B R ST AR () P> 0.05) &
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~IL-2fkRiE ~IL-2m&IE

— IL-4{LFi% IL-4i 315

PFS#/%
PFSZ/%

HR=0.815

10 20 30 10

PFS#/%
PFS#/%
3

HR=0.289
P =0.006

10

C

F NG PNy G

D

—IL-6fi&IE — IL-68 &L —IL-10fk#E — IL- 108 %k

PFS#/%
PFSH/%

~IL-TAGRIE  —IL-TARRIE

PFS%/%

20 30 40 10 20 30 40

A R IL-2 7KF LSCC 35 1 PFS A 47 1 25 s B : i1 VMK IL-4 7K P LSCC 3% 1 PFS AE A7 T 28 5 C: 51 VIR IL-6 7K LSCC .4 [¥) PFS
A Z D iy IR IL-10 7K LSCC B8 1) PES AEAAHE 2K E - i IG TNF-0 7K1 LSCC S 1 PFS ZE A7 26 F = 1 VIS IFN-y 7K1 LSCC
BEMIPFS A2k : G2 5 R IL-17A 7K LSCC 2 (1) PFS Z4E 77 i 2k .

2 [EIELZ Th1/Th2/Th17 4BBE4E X 400 E Tk FR:EI LSCC B & U PFS £ Fihsk

£6 LSCCEHEICIAITEPFS EIMEZMEFEZE COXEL

IR =I5 47
NN HR(95% CD P
L5 2.260(0.770~6.631) 0.138
R 0.992(0.456~2.160) 0.984
W 0.648(0.299~1.403) 0.271
PD-L1 %A 3.317€0.991~11.095) 0.052
ECOG PS 0.206(0.028~1.525) 0.122
BITHE 0.881(0.382~2.031) 0.766
I A 73 1 1.093(0.473~2.524) 0.835
IL-2 0.068(0.009~0.505) 0.009
IL-4 1.232(0.423~3.592) 0.702
IL-6 4.101€0.554~30.331) 0.167
IL-10 3.105(1.311~7.351) 0.010
TNF-a 3.520(1.040~11.919) 0.043
IFN-y 0.280€0.105~ 0.743) 0.011
IL-17A 2.460(0.735~8.231) 0.144

%7 LSCCEEICIETTIEPFSEIMEZMN%ZEZE= COXLL

B = Y3 554
ESl HR(95% CD P
IL-2 0.050€0.007~0.385) 0.004
IL-10 5.026(1.820~13.880) 0.002
IFN-y 0.418(0.155~1.128) 0.085
TNF-a. 1.517€0.379~6.075) 0.556

3 1

7E i Je8 VA T 4, LSCC 1F A NSCLC ) 5 2 .
T, HVR Y7 R — H A&, IE IR T HIL 2|,
WA LSCC B — 2R 7T £ B MRS A X280y 7 18
J7RCRA TR, e AR A DL 1 Y i,

LSCC B = TMB Al i T 4 58 JiE 5 R R ik /K1,
T VR IT A B B B, — B R IR T A T B
R BIX 3 35 R [ 1 e 5 NSCLC H 3 18 s HE 16 T 3K
W&o SR, S IEIT RA o B AR R ARk A,
T G VR T UK 1) RR A B, R R R T T
A O EL B AR I PR S B P 1 PD-L1 SRIAVE 2
Jit 84 1 P DNA (circulating tumor DNA, ctDNA) Fll
TMB 25 4r E4, B A QIR A & A — [ IR
PEM . PR, G B A S VR T 5 ) AR AR, I
i) S I A FO0I e B VR T 9T R AR bR B, AL
AT AR AR 38 3697 5 7 LI AT LA 250 38 4 T R
P S B A DA R

CD4" T 2 M 72 M8 G 16 36 % a2 25 5 ThD K 4%
SN, Hn] 209 Thl JTh2 Th17 4RSIV R, fr e
AR TR 205 L % A L R TR S A 5 ) A
B Thl 0S5 20 Sy, nT 3 s iR o
SN, T HE A TL-2 JJEN-y TNF-o!™'*, Th2 41 2 514
g%, nlE s e kit , WA TL-4 IL-6.1L-101"7,
Th17 LG5 WA IL-17A AP BAFE" . Th1/Th2/Th17 418
FHOCH M PR - AR B STAFTE , T i id 2 2 o 1A
AR R 5% HBhAS TR IR S B A S E SR
SR 1) Th R SBTRH B8E A R I B4 (19R YT
i S AN AR A7 28, T8 A] Th2 ] BE2> M 55 PR 5% , 5
BURITRERAE, Kk, P82 Th1/Th2/Th17 ZHaAH %
S PR AN 8 e BRAS IR T TS A
M7 R ST, R M S Va T TSR e AT

REAEWF LR B, TT/IV B NSCLC f& 35 78 S ia
J7 1 1 1 7K P IL-2 IFN-y 5 58 4 17 850k Y 72
— TS H R R PU S AR O 4B R BRI IR
= T LM 1 T BRI R e e, o e 1) A
HIRIT I IL-2 /K P A% o LIU Z5207E [m] 44 4 A7
N 91 B LA ICTHE N — LR iR T IeiiE fE o, 1 2 4
IFN-y # K {8 N 1.3 pg/mL, = %k 4 % i DCR A

are



b

TR, 2. [RIEHERTFE Th1/Th2/Th1 740 1 3 & BT~ VI LSCC 3 — et TR T AR TN S . 35 .

81.4%, 1% 4 v 51.9%, 1H 1% Bt L I K ¥ 2 ORR.
ZHAO 229 58 ) B, NSCLC H & fE iR I7 )5 » 4h
JA I IL-10 7K~V B il B 4 ()97 2K

AHIFFE RN, 1ES7 B Th ZHEE 7~ (JL-2 . TFN-=y) |
K Th2 48 ffd (R~ (IL-10) (1 5 IR 41 A s 78 35 76 ICTHK
A AT RESRAS L IX 5 Th1/Th2 P BE ¢ K SEARR
WF R0 S — %0, TL-2 3850 5 40 i TL-2 24k 45 &
PR 5 52 3 448 i g G 28 S5, IFN-y /B T 410 g
T SRR DR, T I A A R T UK A R R AR R
m e, TL-10 /E 4 Th2 B G g f i 1, il i &
T PE T 40 M 5 40 DC G, 155 ICTY7 207
(R AT 5 W S22V YT R JE T Th ZHMAH SC4HR K+
() TNF-o LEAR KIS A5 B 4 (1)l PR B %5 5 3X 55 Th 48
JL Th B8 1R J B G S D) S B T R R BA B 11 5T 4%
M. BEAE A B2, TNF-a 88 PR R 7, H
HAEDRE B RAXEAEH , H I LK m w] fg il
TN OAFAENS 1 98 RE B A e id S2IRAS , S8 T 40 f D g
NP

SR PD-L1AT 2 H AT PR S )™ vz i i A
VIR &) AR IFEA R — > 58 36 BRI I R T
Ko BEARF AP RN, /£ LSCC &3+, PD-L1 &
KT 5 OS T 3 AH 9%, o1 PD-L1 R IEFIZH 4
SR, PRS S T 3R 2 o 76 AHIF 70 Pt T REA L
B, MR HAT PD-L1 A7 04T (BAEST 3071
PD-L1 BHYEZH ORR & i T [ 14 41 (40.0% vs 23.3%) ,
HZR LG22 L (P=02361), 1 DCR NG &%
7 53 (80.0% vs 44.2%, P=0.007) . X FE I PD-L1 [
BFAIO] e RGBT R A, B 7R H A AR E W
Wik .

H T, 2R R o TR A LS CC
B RIIRITIT R R R AR TE , A TS T2
1.4 JE A Je 6 B RRYGYT o 5o iidt JE i) Th1/Th2/Th17 #H
MM R 1 BN A A IR AR R S R i8I I7 30
M. VEIT IR IFN-y _E T R IL-17A R %
a4 5 ORR 3RS A%, IL-4/IL-6 | P& 4% & IFN-y ETF
%5 5 DCR 4E AR s BRI LAAN , AHIF 78108 & BLAE 4
% 6 JE AR IL-6 7K1 H 2 ¥ ORR A& DCR ML T
IL-6 KV 5235, ¥R 97 1 % 6 J& 1 J5 ik %1 ORR [ 8
IFN-y /K732 2% 5 T JE ORR 4 , DCR H #1671l
IFN-y 7K-F 2.3 & T PD 3%, DL AR e 28 SRtk — 48
7N T P IRIT S B R I Th1/Th2/Th17 4H B kH <44 X
TFHIERMEAR . 1 RR R H T, IL-6 PRk iR A ¢
e e ) M2 BRUAR AL, $U0 T4RM DD e . LB TR RS
A g S R TT A BN T IR A OC A 0E , B T S
A, BRI 7R B , 25 IL-17A 5 B E 5
ZEIGARES FRiFHDS, HonTRgil 1 PD-L1 RIA MBS %

PEVRITIT A X G AR A R —E

TEAEAE T T, BEAEE 7 R B, 72 S g3 ¥R 97 R RYR
ST ITUB)E 34> H TIEN=y A1 TL-2 2 i PR 5 7K P (g 8 i g
M35 NSCLC fufi iy T R M FFIEK OS. SU S ik
BHL, 88 451 51 7K 7 TFN-y FITTTA~IV #INSCLC i34 PFS 5
I8, LTU 5271 meta 73 HT &, 4252 PD-1 #1I11G 97 1)
NSCLC &% 1, IL-6 A IL-10 /K T T+ 5 5 % % 1) PES
53 M G A A 45 R R, (K IL-10  TNF-o fl 5
IL-2.IFN-y ¥ 1) PFS B K, LR R & 2 R 3R 40 dhr 4
B EIR,IL-2.IL-10 . TNF-o . IFN-y 5 0] LSCC 3% %
% ICL¥R7 J5 (I PFS, HIL-2 <2.45 pg/mL.IL-10 > 3.52
pg/mL f& LSCC H3 452 ICIEYT )i PFS [T f5 [ 4]
7, HA TS WA .

AHE TN BB S, A R BR . B %, T
5 L 41 P IR AR E SR Eh S AR AL, TR A AR UE AR
A AR D, AT BRAEAE R B AT, B2 HUE R
47 TMB &, PRk R B L4923+, Th1/Th2/Th17
11 M A % 41 i BR A RT3 % TRUS AR ks S
1B 3 75 56 2 (I FUR AR s HoIR, AR 508 — £ s
BITERAIT I LSCC B I I, R by T
(5 B A, AR T7 245 4056 4 B DR K S 1R 2 T g A
AT, ARG — 259 KFEAR , I e H e M I PR
Fo W A R 5 B 1R YT T A TS IO &R KL
HIPRZR , UME N LSCC 3 $2 (it SRS HE iR 7 i 4% .
JEAEAE &) BRAE , AH X T T AT E 52 1 e HA LSCC &
& L2 Th1/Th2/Th17 44 M AH O 40 i X 7K~ 5 — 45
GBI IT BR A AT 97 RO AR AR O, IR 11X
41 B R 75 A1 8 I sh A Ak 34 5 B IR T T A
IR R

25 L RTR , AW 578 7 Th1/Th2/Th17 4 AH 2%
2 0 R T 7E PR Ab I 3 LSCC S It AT 7 2 N T s
(R TREINTES 77 5 R 7 3 BE A VHE ) B V6T T 3R 2 N T4
MEL R SN KSR Y o
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