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Abstract: Objective

regimen of anlotinib with pemetrexed and carboplatin in patients with

To observe the efficaly and safety of combination

advanced lung adenocarcinoma with acquired resistance to tyrosine kinase
inhibitor (TKI). Methods Patients with advanced lung adenocarcinoma
with acquired TKI resistance were divided into control group and
treatment group according to the treatment methods. Patients in the

control group received intravenous infusions of pemetrexed disodium for
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injection (500 mg - m~>) and carboplatin injection ( dose cauculated based on area under the blood concentration —
time curve 6 g + L™' - min ") on the first day of each treatment cycle, with each 3 weeks as one cycle. On the basis
of the control group, the treatment group was given anlotinib hydrochloride capsules, which were taken 10 mg orally
continuously for 2 weeks starting from day 1 of each cycle, followed by a 1 — week drug holiday. Each 3 — week period
constituted one treatment cycle. Both groups were continuously treated for 4 cycles or more. The therapeutic outcomes,
tumor marker concentrations, and vascular endothelial growth factor ( VEGF ) levels, immune function, safety
evaluation, and long — term efficacy were compared between the two groups. Results A total of 102 cases were
enrolled ; there were 48 cases in control group and 54 cases in treatment group. Disease control rate of control group
and treatment group were 64.58% (31 cases/48 cases) and 83.33% (45 cases/54 cases) , respectively; the
carbohydrate antigen 125 levels were (52.38 = 7.21) and (48.49+6.12) U -
carcinoembryonic antigen levels were (8.29 +1.79) and (7.52 £1.21) pg + L', respectively; the neuron — specific
enolase levels were (26.17 +4.33) and (23.84+3.32) pg - L'
(95.38 £10.76) and (89.47 +11.32) pg - mL™', respectively; the VEGF - B levels were (87.41 £9.76) and
(82.63 £8.13) pg - mL™", respectively; and the VEGF — C levels were (61.56 +7.49) and (58.67 +6.20)

pg » mL ™", respectively. Comparison of all measured parameters in the treatment group and control group demonstrated

mL ™", respectively; the

, respectively; the VEGF — A levels were

statistically significant differences (all P <0.05). Adverse event rate of control group and treatment group were
37.50% (18 cases/48 cases) and 42.59% (23 cases/54 cases) respectively; median progression — free survival were
16 and 21 months, respectively; overall survival were 22 and 34 months, respectively; compared between 2 groups,
the differences of the above indicators were not statistically significant (all P >0.05). Conclusion The addition of
anlotinib to pemetrexed and carboplatin in patients with TKI - acquired resistant advanced lung adenocarcinoma
significantly enhances the efficacy and immunomodulation, and inhibits the tumor growth at the same time, with a good
safety profile and long — term efficacy.

Key words: anlotinib capsules; intravenous infusion of pemetrexed for injection; carboplatin injection; tyrosine kinase

inhibitor; acquired resistance ; lung adenocarcinoma

AR it g 2H 2005 B 2 1) R AL i 9 0 o AR /D
210 e i s AR /0N A0 L O g el e A A Sl 0N 0 i i
P 1) BT AR 2t g DL T IR Y A A A 2
o R A T R m T W R W ) )
(tyrosine kinase inhibitor, TKI) #i45 E fif 24 & #5 i
10 fi i a8 AR W0 Qe 0 BB 1 3R T R B gt — B
FisF [R] 5 e 988 i Uk 2 e Y B 52 o WG ) Mt Ot e 1) IR AT

Ml RIGIT RIS %
MR NREFHE
1 mEHEE

2020 451 H Z 2024 4F 12 B DA B URIE 1Y TKI
SRATVE TR 24 R S0 ki Ji 9t S8 80 A BB A AR 9 6 42 A TF

BT R MG EZE ARBTG5k
I, 3 T4 2 09 Ak I 5 5238 1 b 1 kIR 9T
A ) 25 W 4k kT 2G0T R AR e D L B R
it ZE B A R EA Y6 U7 M 09 M B e Tz, (H Al
A7 M DLk 21 0 2 0 I DR T A%, B8 3 4TS T Il 4K =
254 R B 2k RS . thiR e B B R
S 22 M A5 B TK, 7] B 34 A 990 3 a7 5 2 A0 g
AR KSR ST VE Y B A 97 AR/ 40 i
Jii 988 IRF S B0 25 W R BL R AR GF AT 4 L T K
LR A . BT, AR WFSE S 7E MK X TKI
AT s 24 I 109 il g o AR S A R e Ml 2E R
SRl P 22 B s TR e PR T AR AN 22 A L

FEAARINBERF IR B B2 e A P 22 51 254t vi (fe 2t
S :XYFY2025 - KIL.241 -01)

BEENEiRE S (P REE 2 E IR R 2
FERGRE) T 5 T I 32 W AR v, 26 Bk 0% ik L
I JERE R AR T R SERE AR . QD BE 52 oy 1T
B/ IV I s @R T AR B 5 52 K oK W ALIT ; @4F i
30 ~75 % ;@ 3 Bz 4 K W T 52 1A ( epidermal growth
factor receptor, EGFR ) a¥[[] 725 P4 bk B 987 14 it ( anaplastic
lymphoma kinase , ALK) ¢ - ros PJ8 U 1 - 24k
1% 2 iR 14 B ( ROS proto — oncogene 1, receptor tyrosine
kinase ,ROS1) BHPE, —Z& TKI R G677 J5 B 0s iF Jig
Ok KA B hn =20% a5 BLER AL ) s @514



2858

v T R 25 PR gk R

A1 203 2025 4F 10 7 (B 442 1))

FUIATI E kE 2 14> @Karnofsky D RRAR ST
43 270 43 D RHEP K T790M AL A7 528 B4 5
@lm IR BRI T %

HERRARAE (DA Il sl 15 0 A T TR 5
QIR 2 R GRS s DA SR = 1 5 0%
HH e i A5 AN B 3 s @ T i 32 AR 8 A 56
23 @BEMYIRE 7 & s @A K L& OGIFA
JEHE PO ORI RIS 4 TR
2 #m ikFIE5EE

RS T K 26 il 28 — 4, ALK 500 mg, dit 5.
HH2411011 , 3t 5 « 7 25 5 H20080624 , V1.7 A
FERADA FRA G A7, REESHR, A% 10 mL:
100 mg, #t 5-: 4F053CA4, it 1 3¢ 5. [ 25 # +
H20020180 , 75 &l 254 R A 7 4R 7. EhRZ P B e
JEHE  F0HS - 10 mg, L5 240003183 , L i S5 [F 24
#E7* H20180003 , 1T K K 1 245 b £ AT JBe 03 5 BR 23 Wl o
1% N 2 A= & K] T ( vascular endothelial growth factor,
VEGF) — A, VEGF - B #ll £ JC ¢ 5 M I B3 1k I
( neuron — specific enolase, NSE ) . ¥ 35 $1 | 125
( carbohydrate antigen 125, CA125 ). J& W& $1 &
( carcinoembryonic antigen, CEA) i{7 &, ) H R T
BRI AR BRA 7 A 7= VEGF - C k7l &, il
fit B AR BRA /) A

Infinite M200 £ I} BE Bt F5 {%, Fii 1+ Tecan 2\ H]
77t Bri Cyte E6 i xUAN AL, BRI B 23 w77 i
3 SASETAE

BERIE YT Ok o IR A g 4 . )
H R E AR IT R s B 2w e R T
Horu G S E R 4 R i
500 mg - m ™ BRS04 24 ) R U AR 4% i 24
el - B R A6 g - L7 - min ™ {251t 5h
NSRS 3 w o T AR e
ML LA F g0 7 DRI Z B B e I # 10 mg,
BN 1 RIFIGEZ DR 2 w525 1w, &
3wk LA, 2 HiESRYT 4 ARBILLE, 48
9 175 R A0 3
4 WRIEHRSTRHAE

PR AEK B FEI M S E a4 PR T
T o3 R AR A5 HE AR B ik MR AS | 288 0 Ak B
BB R, TR A 922 0 b AR A5 ) (CAL25 [ CEA )
NSE) #EA7 L e B 2 £ 704 o

mEREEKEFKE  EIHLYE 2R
4 PR BUS 43 IR AE 28 IR A T i K A A, 2885
A PRI b5 U, B S A ) 1MV VEGE - A

VEGF - B VEGF - C /K,

eBIEE" TR S5 4 ST R TR 2
SR 23 I 5 0 R K I FE A, B 4K A% 3 (natural
killer,NK) 2l g .\ T 4iififg (CD, " /CDg " .CD; ") /K-
HEAAI .

WERFFAE™ A7 4 T o T R A
= 20% =% H P15 95 &k i3k & ( progressive disease,
PD) kb KA BRI 46 /)N = 30% i #8 43 22 fift ( partial
remission, PR) HEJp kE 442 6 A A8 {678 Bl A T PR
55 PD il FARHEZ 8] g FE A€ (stable disease,SD) \Jp
T 5% M 5E 4 55 fi# ( complete remission, CR) . 2 W25
fi#t % (objective response rate, ORR) J& CR PR & 11
S B B 2R ( disease control rate, DCR) By 4t
THEER 5 CR.PR 5 SD Hyi ),

LEMTERT IR DB Z S T
B IIRES B G Ot B RE IR RS i TR LR
BE EE R R RSO

mEAFR Gl 2 A AR A Ty SO0 R
TrREYs, BT R e ia ke, UE 2 2025 4 4 A
30 H. 41t 2 4H & ook A 74 (progression free
survival, PFS) M & A= 7 1 (overall survival, 0S) . PFS
FE X MIF IR IG YT B PD B A S BE T Ay I (]
08 7& S MW THIRTRY 7 BIFE TR I [A]

5 ZitFEsE

JH SPSS 26.0 # {4 i 17 47 o T & B R &
Shapiro — Wilk KI5 SZ E AL, DL x £ o, Al
SEREAR ¢ B THBCR R AR (%) Fom, R R
A A5 ] Kaplan — Meier £ £7 142, 2H 7] 5 1] Log -
rank 73H7 o

# R

1 —fgaER

AL 102 5], X RE 2 48 ] i 4 54 i, 2 4
R A ISR N N TR €=y QRN SN | A SO L b=kt X VAN
O3 ML SRR LA R G B R LS
HAER () P >0.05)  4le BA ATk, R 1.
2 2 ABENMEREDKE LR

AT A2 4189 CA125 .CEA Fil NSE 7K F-7K -
BRIT AT F AL (¥ P <0.001) , JF Hik w4 1)
CA125 CEA |NSE /K- (% F X 4l (P <0.05,
P<0.01), 32,
3 2ABENMBEARERKETFKELE

WBITIE 2 41 VEGF — A VEGF - B il VEGF - C



Chin J Clin Pharmacol 2859

Vol. 41 No. 20 October 2025 ( Serial No. 442)

F1 24UBERREBHLEL KR BHEIT R B E B (H P <0.001) , 3 HiL56
Table 1 Comparison of general data in two groups 411 VEGF — A \VEGF - B _VEGF - C /K- g 2L F
Ttem Control (n =48) Treatment (n =54) Xﬂ‘ﬂﬁgﬂ( P <0.05 ,P <0.01 ) " JI_L];%:'{ 3.
Sex(n,% ) 4 2HBENGRRINBELLER

Male 25(52.08 26(48. 15 Yoy 25

e o e W7 IE 2 419 CD, 7 CD, " /CD; " \NK K-y

emale . . Sl e S L e N n
75 ¥ P < 0.001 I ¢
Age(years, x £5) 57.27 £8.22  59.33 £7.53 {Hﬁﬁ] qi%‘ﬂ‘lﬁj ( /J >’3{Fﬂlitq'ﬁ Hl
+ + + 7. 4 e P e
Body mass index(kg - m~2, x+5)  22.08+1.76 21.94+1.87 CD," . CD,"/CDy* | NK JK V- 35 @ 2 & T % B 41
Heart rate(beats * min ™', & %5) 79.94£8.20  80.02 +7.72 (P<0.05,P<0.01), L34,
Systolic blood pressure( mmHg, x +s) 126.52 +6.90 125.94 £6.94 5 2 gﬂ%%ﬁ(‘]][ﬁ}}k—ﬁ;& [;ISZBE
Diastolic blood pressure( mmHg, x +s) 80.21 £3.33  79.81 +£3.93 ‘73{?’5 , iﬁgﬁéﬂ E/‘J ORR ﬂgﬂ DCR i@i%%ﬂ:xﬂ-ﬁﬁ
T d tastasis staging(n,%
umor node metastasis staging(n,% ) éﬂ(iéjp<005),m,%§50
I B 26(54.17) 33(61.11) o A
1] M7

v 22(45.83)  21(38.89) 6 REMEFEM
Lesion location(n,% ) 2 gﬂ%%K Eﬁ@ﬁé’i% ttiﬁfﬁ%rl‘ij:ﬁﬁﬂa

Left 21(43.75) 22(40.74) GriteEm L (P>0.05), L3k 6,

Right 27(56.25) 32(59.26)
Degree of differentiation(n,% ) RS 2HBFWRITH LB (0, %)

Low 16(33.33) 20(37.04) Table 5 Comparison of clinical efficacy btween two groups

Moderate 18(37.50) 19(35.19)

(n, %)

High 14(29.17) 15(27.78)

, ) ance statis se. Ttem Control (n =48) Treatment (n =54)
Kdrr.mfskyiperformance status score 76.90 +4.40 7713 +4. 13
(points, x +5) Complete remission 2(4.17) 5(9.26)
Previous use of TKI drugs(n,% ) Partial remission 7(14.58) 17(31.48)

Gefitinib 33(68.75) 32(59.26) Stable disease 22(45.83) 23(42.59)

Erlotinib 15(31.25) 22(40.74) Progressive disease 17(35.42) 9(16.67)
TKI: Tyrosine kinase inhibitor; Control group: Intravenous infusion of peme- Objective response rate 9(18.75) 22(40.74)*
trexed disodium for injection + carboplatin injection; Experimental group: Disease control rate 31(64.58) 45(83.33)"
Oral anlotinib hydrochloride capsules on the basis of the control group. Compared with control group,*P <0. 05.

Fz2 2HBEMIEIREYIKF R (% £5)

Table 2 Comparison of tumor marker levels between two groups (x +5)

Control (n=48) Treatment (n =54)
ltem
Before treatment After treatment Before treatment After treatment
CAI25 (U -mL™") 128.79 £22.51 52.38£7.21" " * 127. 84 £23.21 48.49 6. 12" * *#
CEA (pg-L7") 18.21 +4.28 8.29+1.79*** 18.52 £3.52 7.52 %121 *F
NSE (pg - L71) 40.28 +5.47 26.17 £4.33" " * 41.52 +£5.23 23.84 £3,32 % % +#

CA125 ; Carbohydrate antigen125; CEA ; Carcinoembryonic antigen; NSE: Neuron — specific enolase; Compared with before treatment in the same group,

® ok

P <0. 001 ; Compared with control group at the same time,* P <0. 05, P <0. 01.

£3 2 4BE MG NEERKN K (2 £5,pg - mL™")

Table 3 Comparison of vascular endothelial growth factor levels between two groups (% s,pg » mL™")

Control (n=48) Treatment (n =54)
ltem
Before treatment After treatment Before treatment After treatment
VEGF - A 179.74 £13. 15 95.38 £10.76 " * * 181.77 £17.27 89.47 +11.32% * *#
VEGF - B 151.23 +10. 31 87.41£9.76* * 149. 67 +9. 54 82.63 £8.13 % * *#
VEGF -C 97.58 £8.99 61.56 £7.49* "~ 98.22 +9.48 58.67 £6.20 % * *#

VEGF : Vascula endothelial growth factor; Compared with before treatment in the same group, * * * P <0. 001 ; Compared with control group at the same time,

*P<0.05,%P<0.01.
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Table 4 Comparison of immune function between two groups(x +s)

21 ASH, B4 OS 235k 22 #1134 A~ A, EReg
BR 2 4L HL R, SR 1 RS 2 X
(¥P>0.05), LK 1,

Control (n =48)

Treatment(n =54)

frem Before treatment After treatment Before treatment After treatment

CD; " (%) 54.46 +7. 89 61.24 £6.47" " * 55.23 £8.33 64.73 £7.24* > **
CD, */CDg * 1.27 £0. 18 1.44£0.20" "~ 1.24 £0.22 1.56 £0.20* " **
NK(% ) 21.30 +£3.08 26.19 £3.09* * ¢ 21.74 £3.19 28.51 £4, 12% * <##

NK : Natural killer; Compared with before treatment in same group, *
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Figure 1  Survival curves of patients in the two groups

* * P <0.001 ; Compared with control group at the same time,*P <0. 05 ,* P <0. 01.
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Table 6 Comparison of incidence of adverse reactions between

two groups (n,% )

Control Experimental
[tem

(n=48) (n=54)
Nausea and vomiting 5(10.42) 6(11.11)
Diarrhea 4(8.33) 6(11.11)
Fatigue 3(6.25) 5(9.26)
Bone marrow suppression 7(14.58) 10(18.52)
Abnormal liver and kidney function 5(10.42) 9(16.67)
High blood pressure 0(0) 5(9.26)
Proteinuria 0(0) 4(7.41)
Hemoptysis 1(2.08) 4(7.41)
Hand - foot syndrome 1(2.08) 5(9.26)
Total occurrence 18(37.50) 23(42.59)
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