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B OARRR e R B PRI A SR L AR R M, 37 4] B H 2 TKIs %55 6 EWNLEME(ORR) 4 59% , %
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1 & IGFBP-3 4 TKls % 55 o1 91 B 4K, M &t 25 J5 35 TKls 7% 55 /6 ik PR 3 SD ¥ 29 & (P <<0.05), %5
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0.05), &t —% EGFR-TKIs %7843k D amieifif, @25 )5 49 FIQ K-F 9 23 T TKIs % 57 a7 A= 74
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Clinical study on the correlation between hyperinsulinemia and first-line TKIs

resistance in patients with EGFR-positive advanced non-small cell lung cancer”
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[Abstract] Objective To explore the correlation between hyperinsulinemia and drug resistance of epi-
dermal growth factor receptor (EGFR) gene mutation-positive advanced non-small cell lung cancer (NSCLC)
after first-line tyrosine kinase inhibitor (TKIs) therapy,and to provide new ideas and treatment strategies for
delaying drug resistance of EGFR-positive advanced NSCLC. Methods A total of 37 patients with EGFR-pos-
itive advanced NSCLC who were hospitalized in the Department of Respiratory and Critical Care Medicine of
this hospital from October 1,2019 to March 30,2022 were retrospectively collected. The levels of fasting blood
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glucose (FBG), fasting insulin quantification (FIQ), insulin-like growth factor-1 (IGF-1), and insulin-like
growth factor-binding protein (IGFBP)-3 before TKIs treatment were collected, and insulin resistance index
(HOMA-IR) was calculated by the formula, and analyzed the correlation between the above indicators and
clinical parameters. At the same time, the changes of FBG,FIQ,IGF-1,IGFBP-3 and HOMA-IR were analyzed
before TKIs treatment,reaching partial remission (PR) or stable disease (SD) after TKIs treatment and after
TKIs resistance. Results There was no correlation between FIQ level and gender,age,type of gene mutation,
clinical stage,and craniocerebral metastasis before TKIs treatment. The objective response rate (ORR) of 37
patients after TKIs treatment was 59 % ,the disease control rate (DCR) was 100%. All the 37 patients devel-
oped disease progression (PD) during the follow-up period, and the median progression-free survival (PFS)
was 14. 08 months. There was no significant difference in the value of FBG before TKIs treatment compared
with FBG in PR or SD after TKIs treatment,and after TKIs resistance (P >>0.05). There was no significant
difference in FIQ and HOMA-IR values of PR or SD after TKIs treatment,compared with those before TKIs
treatment (P>>0. 05). FIQ and HOMA-IR values after TKIs resistance were significantly higher than those of
before TKIs treatment and PR or SD after TKIs treatment (P<C0. 05). Compared with those of before TKIs
treatment, IGF-1 and IGFBP-3 values of PR or SD after TKIs treatment were significantly decreased. while
those after TKIs resistance were significantly higher than those of PR or SD after TKIs treatment (P <<
0.05). The results of univariate COX regression analysis showed that high FIQ (=32. 24 ulU/mL, HR =
2.528,95%CI:1.251—5.110,P=0.010) and high HOMA-IR (=7.70,HR =2.241,95%CI :1.134—4. 431,
P =0.020) were the influencing factors for poor prognosis of lung cancer patients (P<(0. 05). The results of
multivariate COX regression model showed that high FIQ (=32. 24 ulU/mL, HR =2. 803,95%CI :1.063—
7.393,P =0.037) was the independent risk factor for poor prognosis of lung cancer patients (P<C0. 05). Con-
clusion In the treatment of advanced NSCLC with first-line EGFR-TKIs, FIQ level after TKIs resistance is
significantly higher than that before TKIs treatment and PR or SD after TKIs treatment. Hyperinsulinemia
prompts poor prognosis in patients.
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response, PR) 3¢ %5 Jj5 F2 5€ (stable disease, SD) . i 24
J5 K 23 B 1L ¥ (fasting blood glucose, FBG) | &5 i
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W WA SR P A R L 5D I R J3 91 (L b, IV
a/b W) FEHRAL KT ECOG P4 . i ki % £ 1 Il K
TKIs JGI7 T TKIs FFUR G 7 5 10 5245 2% BRI 31
A CT B F 4 Sk o 3 4 3 PR iU (magnet-
ic resonance imaging, MRD) | Ji§ #4875 | 1F o, F & 4 Y
AL ZE B1% (positron emission computed tomo-
graphy,PET)-CT].FBG.FIQ.IGF-1.IGFBP-3, R &
AXIHEH HOMA-IR, HOMA-IR=FIQ(mU/L) X
FBG(mmol/1.)/22.5,
1.2.2 AFRF X

(D4 #r TKIs #9717 FBG.FIQ.1IGF-1,1GFBP-
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3 HOMA-IR 5P 51 | 4F #% L 356 X 58 A48 25 /I K 43
) I B 1 B O L () T RITEAL . B
fiit & (objective response rate, ORR) B N B IR %
EGFR-TKs J8J7 Z H & %05 58 4 5% fi: (complete re-
sponse, CR) Y PR 9 8 20 b, B9 45 il % (dis-
ease control rate, DCR)%E X & SD.CR 5 PR J% 4 Y
SN e ) SR B A b, ot R AR AF B (progres-
sion-of response, PFS) & ¥ i )\ ¥ K # % EGFR-
TKIs iGI7 2 H 21 O 5] PD K AT A J5 [ fT 2 A9
T, I7 RCPE Al e B S 9 RECISTL. 1 g if i
AT o i w00 o ok 1 0 TAE H O 44 B A R 1R
BREE IR AR 52 K. A E A 22<C0. 5 cm, MIERPT & 1Y
SERE IR T F A 25220, 5 em, W 1 44 B R
DL HRRR Y S AR B B AR SR AT R . (3 T TKIs ¥R
JYHT IR IT A I8 PR 5 SD K it 25 )5 FBG.FIQ.IGF-
1.IGFBP-3.HOMA-IR 251k {H .

1.3 %itzam

K H SPSS23. 0 B4 47 Bl 43 7 » 45 & 1E & 53
MR R PRIL o+ TR LR « K5 A5 A
ERSAHITEER L M(QL1,Q3) £ xR, Wi R H
Mann-Whitney #5658 Wilcoxon #:5: ; 11850 %k DA S
Bl H RN AR A BT R A Cox KU [l )5 50 A
Kaplan-Meier Hik /3 #7477 3R, UL P <<0. 05 B ERF
N3 -9
2 & e
2.1 TKlIs 3 ¥ %7 FBG.FIQ.IGF-1.IGFBP-3,HO-
MA-IR 5 il R & A4 o A8 %

TKIs 4 ¥7 i FBG. FIQ. IGF-1. IGFBP-3. HO-
MA-IR 7K 5 45 % 2k 1) L 3 PR 58 A8 8 A0 Il IR 43 390
Fii 10 5 7 15 DL T AH & PE (P=>0. 05) . 3% 1.

2.2 FRGEM

Bfii & 2022 4F 3 A 30 H,37 Bl #F 2% TKIs i4
I7 J5 M KRR — e R EE 946 /), ORR 2R 59 %, DCR
J3100% . v BE DI R 18, 1 AN H L 37 Bl R E
&4 PD,Jif; PFS gy 14. 08 N H L, WA 1.2,

x1 TKIs & 47 81 FBG.FIQ.IGF-1,IGFBP-3 . HOMA-IR 5§ KA E S H B XM (n=37,2+5)

it H FBG(mmol/L) FIQ(pIU/mL) IGF-1(ng/mL) IGFBP-3(ng/mL) HOMA-IR
51
% 5.5640. 42 17.6424. 67 208.55+78. 86 3 323.12£846.55 4.32%1.01
u 5.5940.51 18.73+£5.23 222.59+71.68 3 841.28£968. 49 4.6941. 44
P 0.776 0.667 0.574 0.093 0.379
AEie
<60 % 5.5640. 46 18.5645. 54 215.57+93.65 3704.77+1 069. 24 4.5541. 30
=60 % 5.6040. 48 17.9644.56 215.89£60. 64 3 510.40£850. 92 4.394+1.09
P 0. 855 0.719 0.990 0.543 0.701
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gl TKIs &7 8 FBG.FIQ.IGF-1.IGFBP-3,HOMA-IR 55 K &S HME XM (n=37,7Ls)
i H FBG(mmol/L) FIQ(pIU/mL) IGF-1(ng/mL) IGFBP-3(ng/mlL.) HOMA-IR
SR Ge s A
EGFR 19del 5.56+0.52 16.63+3.23 208.37+69.74 3538.81+1 018.97 4.08+0.73
EGFR 211.858R 5.6340.37 19.23+5. 80 226.82+81.93 3 650.70+£841. 61 4.83+1.55
P 0.627 0.115 0.479 0.725 0. 080
I IR 43391
Mb/ciH 5.4340.57 17.35+4.83 202.35+44.55 3 413.49+996. 89 4.19+1.30
IVa/b 4 5.62%0. 44 18.40+£4.99 218.89+80. 20 3 630.20+£934. 38 4.58+1.24
P 0. 330 0.617 0. 604 0.588 0. 458
151 258 A 155 oL
B 5.5944.47 16.93+3.58 211.83+103.83 3327.31£1 049.75 4.16+0. 89
J 5.5440.47 18.50+5.18 216.68+68. 28 3 650.31+916. 23 4,59+1.31
P 0.799 0.456 0. 880 0.419 0.421
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K 2 5 i, 22 RS X (P>>0.05), TKIs
Y75 1% PR & SD 9 FIQ.HOMA-IR 5 TKIs {477
AL, 2R RG22 B X (P >0.05) ., M55 FIQ
1 HOMA-IR B 8 &5 T TKIs 67 HT & TKIs 1697 )5
ik PR 8 SD(P <C0. 05), TKIs JAJ7 )55 PR 8 SD
{9 IGF-1 X% IGFBP-3 # TKIs &7 §i B i B AR . i 1
255 W BT (P<<0.05) . WA 3,

i BE TKIs A R AEULHNRRE

2.4 AEWMERZRSLEE COX @254

O RA P HE R AT A AL LR 2, BRI R COX
8] 9 70 B 45 SR SR, B FIQ (=32, 24 pIU/mL) | %
HOMA-IR(Z=7. 70) /2 ifi 6 2835 #l 5 A R A9 52 e R R
(P<<0.05), ZHZE COX MIHMHEE R ER, & FIQ
(=32. 24 pIU/mL) 2 il 95 J 35 5 A B9 2l 57 £ 16
HZE(P<0.05), i 3,

x2 TEMERE
A5 Wk A8
P Bik=0,&tE=1
R <60 % =0,=60 %=1
ECOG 4> 048=0,14r=1,24=2
W% 0 s AN =0, W HH =1
I TR 43 18 Mb/c=0,Na/b =1
LR e As e EGFR 19del=0,EGFR 211.858R=1
51 B e o 175 1L T=0,.=1
FBG <5.5 mmol/L=0,2=5.5 mmol/L=1
FIQ <32.24 plU/mL=0,232. 24 x1U/mL=1
IGF-1 <237.42 ng/mL=0,2>237. 42 ng/mL=1
IGFBP-3 <3 936. 87 ng/mL=0,>>3 936. 87 ng/mL=1
HOMA-IR <7.70=0,=7.70=1
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3 TKIs &7 B J& 97 J53% PR 5% SD R it 25 J§ FBG.FIQ.IGF-1,IGFBP-3,HOMA-IR = {£{&

%3 T HIBREMEEENEREMESEE COX F4F

P FE COX 4 Z W COX 4t

o HR(95%CD P HR95%CI) P
51

5 (&%)

S 1.877(0.947,3.758) 0.071
AR

<60 % (&%)

=60 % 1.061¢0. 537.2. 097) 0. 865
ECOG T4

043 (&%)

14 0. 962(0. 420,2. 205) 0.927

2 4 1. 876(0. 669.5. 260) 0.232
W A

T (&%)

B 0.516(0.249,1. 068) 0.075 0.593(0. 221,1.590) 0.299
i PR 43

I b ) (&%)

Na/b ¥ 1. 276(0. 5542, 940) 0.567 1.134(0. 366.3.513) 0. 827
BN 2R AF A

EGFR 19del (&%)

EGFR 211858R 1. 884(0. 897.3. 959) 0.095
R % A 1 L

& (&%)

el 1.097(0. 535,2. 252) 0. 800 1.335(0.458,3.890) 0.597
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8% 3 THEEFMEREMBEEEMESER COX 747
" BN E COX bt Z M COX 4 #r
h HR(95%CI) P HR(95%CI) P
FBG
(5.5 mmol/L (&%)
=5.5 mmol/L 1.075(0.551.2.099) 0. 831
FIQ
<C32.24 pIU/mL &%)
>32. 24 u1U/mL 2.528(1.251,5.110) 0.010 2.803(1.063,7.393) 0.037
IGF-1
<237.42 ng/mL (&%)
=>237. 42 ng/mL 0.813(0. 417,1.586) 0. 544 0.373(0.104,1. 342) 0.131
IGFBP-3
<3 936. 87 ng/mL (&%)
=3 936. 87 ng/mL 0.580(0. 294,1. 144) 0.116 1.017(0.357,2.899) 0.975
HOMA-IR
<7.70 (&%)
=7.70 2.241(1.134,4.431D) 0.020 1.598(0.693,3. 687) 0.271
3 it i BRAF JE 8 58728 50 PISK {5 530 e i 414125
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EL 28 W IR VR I B BT I S R T
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Al /I 240 it il J v i DL A L TR 58 AR A I T AR A
TERY K AR, o5 R /N0 B Al 98 1 3090 ~35 %6, FE
fli8 0 % ALK,ROS1,BRAF, MET,RET,ERBB2,
NTRK.KRAS &5 K 5745, EGFR 7E 1F 5 41 i F1 i
Jed 4 L o X A 3R K A A M 0 A K Ak b ke T B AR
FH S =B /)N &4t B Jii 98 1) 98 40 B b EGFR 2 P 58722 m] i
iy 0 A A 400 S 20 B T, B0 A A B
PEAE L AR SR R R RN . EGFR-TK s 1] 10 il 1
N AN RN A R A i T R R T (s A )
#% PI3K/AKT/mTOR F1 RAS/RAF/MEK/ERK %
5518 8%, T BH (- EGFR 45 #5148 it 554 %, 300 41 o
JEIGAE . A EGFR Jk R 58 48 U 3 /)N 41 il il 98 OF 52
BT 5K e AR AT A A — Se PR AR, b — A AT
G A ) 802 i 2 1 B B . Rk, XF EGFR-TKIs
(AT 245 LRI S AT 02 H AT R

EGFR-TKIs i} 24 4, 4% 5t % 14 1iif 24 F1 4k & % Tif
25, EGFR T790M %€ 748 52 Ak /Iy 41 il fii 4 82 1] EGFR-
TKIs 2544k K P T 25 fe 5 UL 0% 5t AL JHG At 6 45 5% B
PG . 0 MET, HER, HERS (38035 , F i 3 5% 10 3%

U 8 A% L 1) /N A8 B I R A Ak Bk & A T Rz ) T
EE L S R A2 R R 2 s S o S gy R
HIGE A FE AR EGEFR 38 H 1) 557 I 05 0 158 5 ke
H K F-1 B 4K (insulin-like growth factor-1 recep-
tor, IGF-1R) i [ , 38 &8 T iF PI3K/AKT {553 i =
ST A A Al TR T L A R At R B A
AR OR SEHFSE R, IGF-IR 3 8 EGFR-TKIs
4k T 25t 2R T PISK/AKT {5 5 18 #3529
i, AT 3d 3 W IGF-1R #7711 3K & EGFR-TKIs i/
J7 ok Fo R 250 L R R AR 2 AR
e B AR S IR B2 2R 1 A 0 2 R B F TFG-1 R
V1% 200 it 35 T 32 A 1 AH B AR S DA T U 3 I RE S R AE
BRI 1 g RIS JRE R 2 7800 BR 9 ) 5 98 e IR 184 fin
FIVRE AH DG HE T2 I A G, A ot JBR 5 30 o 9
N dE R AL R L B K Y T T L
i u 0 S IE IGFBP 14 7 Az ] 42 42 i 40 M 2E < A
7 184 0 A W0 1 U B TGF-1, 3% 2 — Rl A 2 AR 5 44
Y ZERPTIR T, B S BURE RE A K TR R R
B IRE A RT3 2k 4G g B T R A AR R RE P B
BRASEEAEMN K . IGFBP-3 & IGFBP K & 6 fif
G54 8 P i KT B 1 — B VE N — R 2 Th BE R
M, IGFBP-3 /] L4 il 48 jfd A= K JF 5 S M 1. IGFBP-
3 & IGF-1 %528 A . IGFBP-3 A] L1l i 4E K 1GF-
1Ry BRI H 5 IGF-1R 945 & ok ¥8 4 1GF-1
B4 A= 3 P DA 90 o 40 B RS GE . Sk IGFBP-3 38
A LATE IGF-1 JEAK B B 0 F 2 5 £ 4 40 M {5 5 il
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P& (a1 Smad/ TGF-B {5 5 i P& ) 8 b g 1 & 2k . &
B R R AR WL RS R SEENXLRE K
A RAR S In) 8, 8 26 3 B 0, H AT E N S oY
0 A BH B g i 5 3% IMLRE X R & A L B IR 96 T JE
i K T T G FR L A R B R E S
EGFR BH e 30 Al /)N 48 f i i 58 5 — 2k TKIs it 24
X
TAS 250 {1 — 1015 PR AIF 58 40 A 80 {91 il 48 e &
H1 30 M fa Bl N, & B 3 2 [) Y 3 I v R S K
IGF-1 /K~ JC 22 5 (B & %= b A0 £ 4 i o 19, 25,
16.46 plU/mL, P = 0. 532; IGF-1 1 i %% 43 % H
145.5.160.5 ng/mL,P =0. 403) , {H 5 fil ¢ A L%,
Jili 98 55 5 0 L 2R T IGFBP-3 /K- B 5 B AR (b o7 %k
381N 3.175.4. 235 pg/mL, P<C0.001), AHF5E %t
W 1Y 37 451 5B 1 I IR AR B8 R R AT A0 b R IR
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