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Clinical study of deep hyperthermia combined with Endostar and nab—
PC regimen in the treatment of driver gene—negative and PD-L1
expression—negative advanced lung squamous cell carcinoma*
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Abstract: Objective To investigate the clinical efficacy and safety of deep hyperthermia combined with Endostar and
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nab—PC regimen (albumin—-bound paclitaxel + carboplatin) in the treatment of advanced lung squamous cell carcinoma with
negative driver gene and negative expression of programmed cell programmed death—ligand 1 (PD-L1). Methods Ninety—six
patients with driver gene—negative and PD-L1-negative advanced lung squamous cell carcinoma admitted to our hospital
between June 2020 and June 2023 were selected as the study objects, and were divided into control group (48 cases) and ob-
servation group (48 cases) according to random number table method. The control group was treated with Endostar and nab—
PC regimen, and the observation group was treated with deep hyperthermia combined with Endostar and nab—PC regimen.
Both groups were treated with a course of 3 weeks for 4 consecutive courses. The serum levels of squamous cell carcinoma
antigen (SCCA), neuron—specific enolase (NSE), cytokeratin fragment 19 (CYFRA21-1), matrix metalloproteinase—2
(MMP-2), MMP-9, vascular endothelial growth factor (VEGF), epidermal growth factor receptor (EGFR), CC chemokine li-
gand 5 (CCL5), and CCL20 were compared before and after treatment. The quality of life of the two groups was evaluated by
the Functional Assessment of Cancer Treatment—Lung (FACT-L) before and after treatment. Drug-related adverse reac-
tions, short—term efficacy, survival outcomes were compared between the two groups, and the hyperthermia-related compli-
cations in the observation group were analyzed. Results After treatment, serum levels of tumor markers (SCCA, NSE, CY-
FRA21-1), matrix metalloproteinases (MMP-2, MMP-9), growth factors (VEGF, EGFR), and chemokines (CCL5, CCL20)
significantly decreased in both groups compared to pretreatment levels, with the observation group showing significantly
lower levels than the control group (all P<0.05). The FACT-L scores were significantly increased post—treatment in both
groups, with higher scores in the observation group (P<0.05). No significant differences were observed in drug-related ad-
verse reactions (e.g., myalgia/arthralgia, thrombocytopenia, gastrointestinal reactions) between the two groups. Among the
48 patients of the observation group, 1 patient experienced transient hyperthermia during treatment, 3 had local skin red-
ness and swelling, and 2 reported subcutaneous pain and induration after deep hyperthermia; all complications were man-
ageable and did not interrupt treatment. The observation group exhibited higher objective response rate (ORR) and disease
control rate (DCR) than the control group (P<0.05). The median progression—free survival and median overall survival in
the observation group were 6.9 months (95% CI: 4.76-8.41) and 14.2 months (95% CI: 10.72-19.62), respectively, which
were significantly longer than those in the control group [(4.3 months (95% CI: 3.31-6.54) and 10.3 months (95% CI: 6.69—
14.18)] were prolonged, the difference was statistically significant (P<0.05). Conclusion Deep hyperthermia combined with
Endostar and nab—PC regimen significantly reduces serum tumor—related factor levels, improves quality of life and progno-
sis, and demonstrates good safety, offering a novel therapeutic option for driver gene—negative/PD—L1-negative advanced
lung squamous cell carcinoma patients.
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O3 BN 144 53 o3 (8 s 2R AR A o B

1.3.3  EMREWRN 167 HIE B HIER e ik
A6 25 2 1ML 5 51 483 i £ 11 -2 (matrix metallopro-
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Tab.1 Comparison of general data between the two groups

Xof 26 WL
sl /X’ p
(n=48) (n=48)
RIS 59.10+11.13  57.93+11.82 0.499 0.619
B 29(60.42%) 30(62.50%)
P 5] 0.044 0.834
o 19(39.58%) 18(37.50%)
Tl 6(12.50%)  7(14.58%)

T2  9(18.75%)  7(14.58%)
T 44 0.742 0.863
T3  13(27.08%) 16(33.33%)
T4  20(41.67%) 18(37.50%)
NO  5(10.42%)  6(12.50%)

N1 10(20.83%) 8(16.67%)
N 4341 ’ ° 1044 0.790

N2  16(33.33%) 13(27.08%)
N3 17(35.42%) 21(43.75%)
Mla 22(45.83%) 25(52.08%)
M4 M1b  19(39.58%) 18(37.50%) 0.552 0.759
Mlc 7(14.58%)  5(10.42%)
ECOG 04) 13(27.08%) 16(33.33%) 0.445 0.505
P4y 14 35(72.92%)  32(66.67%)

AR TIRIT AT (P<0.05) , H WAL 2 i 1K T X B4
(P<0.001)(F2).

R 5 A3 & 0 KT H AR

Tab.2 Comparison of serum levels of tumor markers between the two groups

SCCA/(ng-mL™)

NSE/(ng-mL™) CYFRA21-1/(ng-mL™")

4 1% RV, 94y JpE oy YR Iy
TBITH RIT G TRITH] BTG TRITH RITIG
papilHa| 48 11.16+2.18 5.12+1.27 16.20+3.29 10.58+2.73" 22.60+4.27 11.25+3.09
WL 48 10.89+2.02 3.47+0.84" 15.67+£3.10 8.02+2.21" 21.99+4.58 7.34+2.12
13 0.629 7.508 0.812 5.050 0.675 7.229
P 0.531 <0.001 0.419 <0.001 0.501 <0.001

50857 AT AR, TP<0.05
Note: Compared with before treatment "P<0.05.

2.3 WHEZEFACT-LIES LR

GBI HT, PIZH R FACT-LiT4 LA, 2 R L4
THERE L(P>0.05) 3697 )5 , AL FACT-L T4
) 520 TIRT T (P<0.05) , H WS & 40 T %
M0 (P<0.001)($3).
24 ViZHEE MMP KL

YBTTHT, PIZE R I MMP-2 MMP-9 7K ¥ oA,
LR TG FE L (P>0.05) 16775 , M2 H 3 1
15 MMP-2 , MMP-9 7K -1 8 AR TR 1T (P<0.05),
RS 4 i I T3 B2 (P<0.05) (R 4) .
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Tab.3 Comparison of FACT—L scores between the two groups

25 %% VRIT RITIE
X HEZH 48 96.72+6.84 105.31+7.54"
WEL AL 48 98.26+7.29 113.75+8.20"
t 1.067 5.249
P 0.289 <0.001

iE 508 97 AT g, " P<0.05,

Note: Compared with before treatment, “P<0.05.
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Tab. 4 Comparison of serum levels of metalloproteinase between the two groups

MMP-2/(ng-mlL™")

MMP-9/(ng-mL™")

0 (i VTR It IE I IR
papiiskai 48 67.91+10.17 54.59+7.57" 113.62+16.38 74.85+12.09"
WELLH 48 65.10+9.20 42.01+6.42" 109.84+17.27 59.52+10.73"
t 1.420 8.781 1.100 6.570
P 0.159 <0.001 0.274 <0.001

7E: 56 U7 AT LA, T P<0.05,

Note: Compared with before treatment, “P<0.05.

CCL20 7K L%, 22 ¥ g it22 & L (P>0.05) ;7R
y7 I, P4 B 3 1L VEGF \EGFR ., CCL5 . CCL20 7K
-1 I R (P<0.05) , FLWEE A g 1% T % iR 41
(P<0.05)(5%5).

26 WHABEARRMNILE
WIZH BB 25 WA S B B R A R R, 257
oG L (P>0.05)(F£6),

k5 MAEFHhFAERE T ALETKFE LK

Tab. 5 Comparison of serum levels of growth factors and chemokines between the two groups
- VEGF/(pg-mL™") EGFR/(ng-mL™") CCL5/(ng-mL™") CCL20/(ng-mL™)
IR RITE TR BITIE TRYTH BITE IRITHI BIT R
XPHRZH 48 260.59+30.57 201.78+23.78° 6.21+1.47 4.23+0.87° 51.99+6.18 35.07+4.12° 74.03+11.26 51.94+6.18"
WELH 48 263.72+29.60 165.42+17.43° 598+1.34 2.58+0.52° 53.25+6.30 28.47+3.20" 71.79+10.38 38.51+4.27°
! 0.510 8.544 0.801 11.279 0.989 8.765 1.013 12.387
P 0.611 <0.001 0.425 <0.001 0.325 <0.001 0.313 <0.001
E 55 AT kiR, "P<0.05,
Note: Compared with before treatment, “P<0.05.
k6 MEYAR R R BB A
Tab. 6 Comparison of drug—related adverse reactions between the two groups
5 X B2 (n=48) : Xﬂ'%'giﬁ(n=48)‘ ¢ »
1~2%%  3~4%% Eitn(%) ] 124  3~4% Eitn(%) ]
JULPR /15 9 12 0 12(25.00) 10 0 10(20.83) 0.236  0.627
i/ N E R AR 12 3 15(31.25) 11 2 13(27.08) 0202  0.653
8 W 18 S ng 26 1 27(56.25) 24 0 24(50.00) 0.376  0.539
S5 1 1 W 10 0 10(20.83) 9 0 9(18.75) 0.066  0.798
& et 9 0 9(18.75) 8 0 8(16.67) 0.071  0.789
2 28 3 31(64.58) 26 2 28(58.33) 0396  0.529
JE b 2 A 17 0 17(35.42) 15 0 15(31.25) 0.187  0.665
s bR 58 11 0 11(22.92) 10 0 10(20.83) 0.061  0.805
PR AN A T ARG 30 5 35(72.92) 27 4 31(64.58) 0776 0.378

2.7 MEARIBAITHRHLAELLR

T A8 45 32 TR T B LSS 4 3 o, L
2] 6 19 (12.5%) 1697 #1529 KAk, BAR KB - 1 41
(2.19%) /BF ARG YT e b i B B il R i g, 857
BN 1b BT O 20 T W BRI L 5 KR S5 T it
Ja ARG M, Ja BT R Z R 5341 (6.3%) 8

RIT e LR A B SR LT 38 aed v BB SR R U AR
3 25 85 55 X RE Ak B 22 i, RSE IR YT HERR 5 2
(4.29%) /B#FRIT A HhBUEC T A FERESS , b A
REAR 2V B L IR 25 67 ) i, B2 SRR EE R T
FEERALBE, BEVTULEE 10 JAJR BELS AL AT, ARLL/E
ARG BTN S T IR RAE , BT A R T
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RN FEBURIT IS -
2.8 TWHABEITHRTILE

WML ORRVDCR ¥ 8 3% = T X I 41, 22
SR G X (P<0.05) (7)),

k7 W EH AT AOLEB) (%))
Tab. 7 Comparison of short—term efficacy between the

two groups [n (%)]
SEA HBAT P PR

Ml % G B R R ORR DCR

YHELAL 48 0 20 15 13 20(41.67) 35(72.92)

WML 48 0 30 13 5 30(62.50) 43(89.58)
X 4.174 4.376
P 0.041 0.036

29 WMAEFBERIEE

ARAFFEILGN A 96 191 8.3, BEDT N 100% (To 2k
Vi) BEVIEF IR 5~33 N H o AT 4 R s,
MEE L H A PFS 6.9 H (95% CI: 4.76~8.41) , I
FRTX AR 434 H (95% CI: 3.31~6.54) (Log—
Rank # 5 : x2=18.976, P<0.001) (& 1) ; W.EL4H i fvf
0S N 1424 H(95% CI: 10.72~19.62) , . &t T %t
M8 20 19 10.3 4~ H (95% CI: 6.69~14.18) (Log—Rank
K5 . x>=16.71,P<0.001) (K 2) .

AP

FBUEAR R
o

=

o
[

o
o

K1 74 PFS 3

Fig. 1 Comparison of PFS between the two groups

AR

REVE R
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Fig. 2 Comparison of OS between the two groups
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i B 98 2 22 8 A 1 1 NSCLC 281 2 — | 240
BE WIS AT M DL o TR SR A 1
BIT S XTI A e A, AT AR LR
TAFAEIR B FE IR 2878 K PD-L1 A4 F k4 B e e B A
NV —ZRIG YT MG . o, B Bl L PR 98 AR BH PR B
VESE IR YT, PD-L1 35 B 2 7R T DA e 2 465 45 o5
RIFNETT PR 2 . SR, X TR ShIE K BA M HL PD-
L1 2235 [0 0 WG 30 s 08 £8 38 AR 0 ) — IR YT 9K
W& LA ST o 3 EIRTT RO ME LA 0. By
B P A A A AT B Sk Hh 0] NSCLC —
RIRITARIE T . REAEAFFE R, NSCLC 5 R H
BB A nab—PC J5 SI6 Y7 BE A 80 i A e i 1
ARG T, 2R A" . fE nab-PC T &
W, FE A S ARV AZ RE TR H A R AR G
FEFEIZ AL, o S A2 B0 22 M o0 A T e 4140, DA
T 42 v TP T8 P A 08 245 40 e 38, 5 7 ek 8 9% 2 5 1
RAEATT X DNA XU B 56 35 B IR | i DNA XU5E W7
24 % DNA & il A sk 2 BH W/ L A ) 4 ol
R R TR, RS RS B A
BEPERS/N, BICHUKALFIPR , SO0 ARl s, 1A
JE S —FPEAT RGN A A A 4L I Y
B A 22, v A a4 i A AR AR R A K
B iRENARYT IR H G AR X IR R
52 B A nab-PC 7 IRYT 4 N7 RS, ORR.
DCR 43 9 4 41.67% . 72.92% , H.1fi. 3% i 983 b 75
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