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ABSTRACT Objective: To investigate the relationship between serum progastrin-releasing peptide (ProGRP), tumor-specific
growth factor (TSGF) and the efficacy and prognosis of patients with epidermal growth factor receptor (EGFR) mutation-positive
advanced non-small cell lung cancer (NSCLC). Methods: A total of 95 EGFR mutation positive advanced NSCLC patients treated with
EGFR-tyrosine kinase inhibitors in Qingdao Traditional Chinese Medicine Hospital, Qingdao Hongdao People's Hospital, Qingdao
Jiaoyun Geriatric Hospital, Qingdao Chest Hospital from January 2017 to January 2020 were selected. All patients were divided into
effective and ineffective groups according to the efficacy and the difference in serum ProGRP and TSGF between the valid and
ineffective groups was detected by chemiluminescence and rate methods. EGFR mutation positive patients and median survival time,
according to the mean of serum ProGRP (365.73% 14.35) pg/mL, TSGF (147.88+ 27.73 pg/mL, 41 patients), high TSGF (147.88 U, 46
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patients), low ProGRP (<365.73 pg/mL, 54 patients), and low TSGF (<347.88 U/mL, 49 patients). Survival curves of EGFR
mutation-positive advanced NSCLC patients with high/low serum ProGRP and TSGF levels were plotted using the Kaplan-Meier
method. And the patients with EGFR mutation-positive advanced NSCLC were divided into death group (56 cases) and survival group
(39 cases) according to the prognosis. Factors affecting the prognosis of EGFR mutation-positive advanced NSCLC patients were
analyzed using univariate and multivariate Cox regression, and the predictive value of serum ProGRP and TSGF levels in EGFR
mutation-positive advanced NSCLC patients was analyzed by using receiver operating characteristic (ROC) curves. Results: After 6
weeks of treatment, the serum ProGRP and TSGF levels were higher in the ineffective group than in the effective group (P<0.05). There
were no cases lost to follow-up during follow-up, the objective response rate of 95 EGFR mutation-positive advanced NSCLC was
70.53% (67/95), a 3-year overall survival rate of 41.05% (39/95), and a median survival time of 16.00 months. The Kaplan-Meier curve
analysis showed that the overall survival rate and median survival time in the high ProGRP and high TSGF groups were lower than those
in the low ProGRP and low TSGF groups (P<0.05). Univariate and multivariate Cox regression analysis showed that, TNM stage IV,
poor differentiation, elevated ProGRP and elevated TSGF were independent risk factors affecting the prognosis of patients with EGFR
mutation-positive advanced NSCLC (P<<0.05). ROC curve analysis showed that, the area under the curve of serum ProGRP and TSGF
levels in predicting the death of patients with EGFR mutation-positive advanced NSCLC was 0.879, which was greater than 0.765 and
0.773 predicted by serum ProGRP and TSGF levels alone. Conclusions: Elevated serum ProGRP and TSGF levels are closely related to
the efficacy and prognosis of patients with EGFR mutation-positive advanced NSCLC, and the combined detection of serum ProGRP and

TSGF levels has a high predictive value for them.
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122 j&fr A% A4l EGFR 245 HYEBE ] NSCLC 353
$:3%2—2 EGFR-TKIs 697 , IR e (B F 5 o [ R
3] ZES: 120070047, HUA% :0.25 ¢/ l), 1 Fv /% /ds B
MR B JE [ i 2 [l 24 BR/A 71, I 25 57 : 120120060, 1
#6:0.15g/ 11,1 R /3K /d; SR EE R 0N BN AN AT 32
12.3 1% ProGRP.TSGF K 4§l R4 EGFR 5825 fH
i ) NSCLC % EGFR-TKIs 577 BT 3 mL 25 5 # ik i, LA
1500xg #.0> 5 min, 802142 8 cm, FE_EJZ M7, RALE%
St A Rk (B X2 W & 51 R B KBl TSGE i)
&K ProGRP \ TSGF /K-,

1.3 IMZEIEHR

131 FF8AIE  EGFR 2878 fH 4% 8% ) NSCLC & & #: %
EGFR-TKIs J&57 6 JiJa, 38id S 0Pl yras,
g eg M AWER) . Mg (i R4/ =
30% H 4k 4 J8) BRARE CRgkh ELAR SR /IMIR T 30%k 14
ST 20% ) FIGRRHER (s kk ELARHE N =20% 38 37 4 i)
W), %L A o8 & 2 il AR or S i ™, ARIEITROK
NSCLC B35 73 M 5 (58 & G2 + 3B it ) 5 Jeak 4l (9%

Rt HEIRER )
132 B B A EGFR 5877 BH M e ] NSCLC i 3% 4252
EGFR-TKIs &Yy 6 JilJ5 , it B i% 4t 3e s [ 12 % 07 Lkt
FHA 3 AERIRET, AR T 2017 4R 2 H O BR 6 A~ H ik, Bk
F 2023 4 2 A BE T Ui, Gt A ARSI, ORI
BB T 5474
1.4 Geit=aih

R SPSS28.0 FfAb 3 . BRI (%) 3R L AT o K
iR ORI N IE S, UL xx s 8,47 ¢ #:56 ; Kaplan-
Meier P2 LE A7 HIZL , Log-rank 4645 41 [H] £4F 7% BN R A2
K% Cox [nlI943#7 % Wi EGFR 2875 FH M i ] NSCLC i # Ti
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2.1 Mm% ProGRP.TSGF 5 &EFMEER
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Table 1 The relationship between serum ProGRP and TSGF levels in patients with different efficacy(xs )

Groups n ProGRP(pg/mL) TSGF(U/mL)
Inffective group 30 375.77+13.59 167.63+26.54
Effective group 65 361.10+£12.25 138.76+23.06

t 5.241 5.405
P <<0.001 <0.001
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(365.73+14.35 )pg/mL  TSGF (147.88+27.59 )U/mL 7k 3F- ¥ {E 4%
EGFR 2 75 B P4 16 ] NSCLC # 2 43 7 & ProGRP 4 (=
365.73 pg/mL,41 f4i] ) . 2% TSGF #H ( =147.88 U/mL,46 f4i| ) (&
ProGRP #41(<<365.73 pg/mL, 54 5] ) {fk TSGF 41(<<147.88 U/mL,
494 ), Kaplan-Meier 1843 #7 71 , 5 ProGRP ZH fLE fE 36 h
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15.00), fik ProGRP 2H 5 A 7758y 48.15%(26/54 ) | Hft fif A= 47 Iif
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32.61%(15/46) . {4 AERE[E] 12.00 A~ A (95%CI:11.00~
15.00), {1k TSGF 4 RA=A75N 48.98%(24/49) i i A= 71+ [E]
23.00 4 H (95%C1:17.00~23.00); 7 / it ProGRP . TSGF 4 /.
HeAEER AR R] g2 7 Biit2E i L (Log-ranky? 43l
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Fig.1 Kaplan-Meier curve of patients with EGFR mutation-positive advanced NSCLC with high/low serum ProGRP and TSGF levels
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PABU g AR B (O / 5 = 1/0), B (] i () 28 B, 3% 4k \ProGRP Jt & \TSGF J i Jy 5% Wi EGFR %€ 2% [ 4 15 3]
2 rAINE N A, SR EGFR 272 FHYERE M NSCLC  NSCLC B Hin o S7 fER N R (P<0.05) . W3k 3.
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Table 2 Comparison of clinical data and serum ProGRP and TSGF levels between the dead and survival groups

Factors Survival group(n=56) Death group(n=39) X/t P
Gender [n(%)]
Male 35(62.50) 23(58.97) 0.120 0.729
Female 21(37.50) 16(41.03)
Age(year, x+s) 64.41+8.27 61.23+8.18 1.852 0.067

Age [n(%)]

=60 years 42(75.00) 24(61.54) 1.964 0.161

<60 years 14(25.00) 15(38.46)

Smoke [n(%)]

Yes 31(55.36) 16(41.03) 1.889 0.169

No 25(44.64) 23(58.97)

ECOG score [n(%)]

0~1 score 35(62.50) 31(79.49) 3.128 0.077

2~3 scores 21(37.50) 8(20.51)

Pathology type [1n(%)]

Adenocarcinoma 44(78.57) 28(71.79) 0.940 0.625

Squamous cell carcinoma 8(14.29) 6(15.39)

Large cell carcinoma 4(7.14) 5(12.82)

EGFR mutation type [n(%)]
19del 26(46.43) 28(71.79) 6.030 0.014
21L858R 30(53.57) 11(28.21)

TNM stage [n(%)]

I stage 23(41.07) 27(69.23) 7.312 0.007
IV stage 33(58.93) 12(30.77)
Primary site of the tumor
[n(%)]
Left lung 31(55.36) 20(51.28) 0.154 0.695
Right lung 25(44.64) 19(48.72)
Degree of differentiation
[n(%)]
Poor differentiation 31(55.36) 11(28.21) 6.872 0.009
Middle to high
differentiated 25(44.64) 28(71.79)
Lymphatic metastasis
[n(%)]
Yes 43(76.79) 27(69.23) 0.677 0.411
No 13(23.21) 12(30.77)

Malignant pleural effusion

[n(%)]




PREYES#HE biomed.cnjournals.com Progress in Modern Biomedicine Vol24 NO.4 FEB.2024 - 705 -

Yes 14(25.00) 5(12.82) 2.131 0.144
No 42(75.00) 34(87.18)
Brain metastases [n(%)]
Yes 12(21.43) 3(7.69) 3.262 0.071
No 44(78.57) 36(92.31)
Osseous metastasis [n(%)]
Yes 35(62.50) 17(43.59) 3.318 0.069
No 21(37.50) 22(56.41)
EGFR-TKIs [n(%)]
Gefitinib 46(82.14) 30(76.92) 0.391 0.532
Erlotinib 10(17.86) 9(23.08)
CEA [n(%)]
>5.00 ng/mL 44(78.57) 28(71.79) 0.575 0.448
<5.00 ng/mL 12(21.43) 11(28.21)
SCCA [n(%)]
>1.50 ng/mL 11(19.64) 5(12.82) 0.764 0.382
<1.50 ng/mL 45(80.36) 34(87.18)
Cyfra21-1 [n(%)]
>3.30 ng/mL 40(71.43) 22(56.41) 2.287 0.130
<3.30 ng/mL 16(28.57) 17(43.59)
NSE [n(%)]
>17.50 ng/mL 27(48.21) 9(23.08) 6.173 0.013
<17.50 ng/mL 29(51.79) 30(76.92)
ProGRP(pg/mL, x:s) 371.05+14.21 358.09+10.75 5.058 <0.001
TSGF(U/mL, x:s) 158.96+25.73 131.98+22.02 5.328 <<0.001

2.4 I 7% ProGRP.TSGF 7k 3¢ EGFR 2225 BH 14 % H§ NSCLC
BERXTHHTNMNE

22214 1L 3% ProGRP \ TSGF 7K F- Bt 55 156 /5 Tl Ul EGFR %€
A BV NSCLC & FET-1 ROC fhsk, Mk
“F 1 FH (area under the curve , AUC). 4552 7R, Ifil7& ProGRP,
TSGF 7K P14 Tl EGFR 2828 FHA4: e NSCLC 8 #JET- 1Y
AUC 5 0.879, K T IfiL 7§ ProGRP . TSGF 7Kk F £ gt T3 ] (1)
0.765.0.773, W3 4 fiE 2.

3 PHiE

EGFR %752 NSCLC i BRSP4 FHE AR 0,
AR SRR 43 75016 25490 () ek 4 Ji% , EGFR-TKIs () 51 Ay
1 NSCLC S A P T BB RE, AR IS5 Aty ?
— LR AR %, EGFR-TKIs 250036 T % WLAR AR AT b J A
TERF ], 2 R 5 15 60%~80%09, SATik# EGFR-TKIs
(972 0, 34 F R TSl S 1 2 A i 2, SR K
FEAEZ BRI, R, YR AFSE AT S0 EGFR-TKIs 1497 EGFR
GEASBHENG ) NSCLC SR 10U MR G 2 X i 5 A3k
HHAEEE L.

B W 2 BETIUIK (gastrin-releasing peptide, GRP) & —Fh HLA
T2 H MR IWMEIIIMER , TEZMPEN A g Rk bk
i i 25 5 GRP 52 {4 (GRP receptor, GRPR)#{ i A 5¢ 4 1~ 2l {5
53 P LS SR AN T ik TR RS T 2 52
T g JR e 17, [R] I AE NSCLC H, GRP GBS BERR LI
P 3- VR S I e A L ST AE 1Y . GRP ZE IS AT E (F
= 2 min), AREEAE R IR IREY) , ProGRP J& GRP [ HT{KZE
0T H R P (I RER0] 19~28 d), REAR AT A S GRP %
IRTHIE, KIALIK, 13 ProGRP 7K5F— B4 H T/ N B it
W, X 5/ INAR SRR A DA — Tl R0 AR 28 N D g B
SR ProGRP 73U K ITAERTFE A ™, 1 NSCLC
SR L R 2 i 1L ProGRP /K-, fE4ZTINSCLC 2 H
FNTIUS VEAE AN (R [F]A 27235 48 P, 178 ProGRP /KF-FHi 5
i NSCLC /%% EGFR BEA FHHEAT 5C. SR T ProGRP 5
EGFR 7872 [P Y] NSCLC #1677 5 BUR 1Y OC 7 i i = BF
FMIE . AWFEIRBIR IRTT IR B ML ProGRP /K-
Ths, 5 ProGRP F8 SR A73F AL A= A7 i 1] Y g e A1, [+)
I ProGRP F-i& 2534 /i EGFR 5275 FHE I ] NSCLC 85 8T
SRS, 6B I ProGRP 7K -5 EGFR 2€7% FHH: i NSCLC
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&3 BEZEMSEE Cox EIASHT M EGFR RIEFREREH NSCLC BEBURHE R

Table 3 Univariate and multivariate Cox regression analyses of factors affecting the prognosis of patients with EGFR mutation-positive advanced NSCLC

Univariate Cox regression

Multifactor Cox regression

Variable Assignment
HR 95%CI P HR 95%ClI P
Gender Male/Female=1/0 1.159 0.502~2.676 0.729 - - -
Age =60 years/ <60 years=1/0 1.875 0.774~4.540 0.164 - - -
Smoke Yes/No=1/0 1.782 0.779~4.077 0.171 - - -
ECOG score ECOG score 0~ 1 score/2~3 scores=1/0 2.325 0.902~5.994 0.081 - - -
Pathology type Adenocarcinoma=1 - - - - - -
Squamous cell carcinoma=2 0.848 0.266~2.706 0.781 - - -
Large cell carcinoma=3 0.509 0.126~2.059 0.344 - - -
EGFR mutation type 19del/21L858R=1/0 2.937 1.227~7.032 0.016 2.200 0.615~7.868 0.225
TNM stage IV stage /III stage=1/0 3.228 1.361~7.657 0.008 3.977 1.209~13.082  0.023
Primary site of the )
Left lung/Right lung=1/0 1.178 0.519~2.674 0.695 - - -
tumor
Degree of Poor differentiation /Middle to high
3.156 1.317~7.565 0.010 3.741  1.079~12.973  0.038
differentiation differentiated=1/0
Lymphatic
. Yes/No=1/0 1.470 0.586~3.691 0.412 - - -
metastasis
Malignant pleural
) Yes/No=1/0 2.267 0.742~6.924 0.151 - - -
effusion
Brain metastases Yes/No=1/0 3273  0.857~12.494  0.083 - - -
Osseous metastasis Yes/No=1/0 2.157 0.938~4.959 0.070 - - -
EGFR-TKIs Gefitinib/Erlotinib=1/0 1.380 0.502~3.793 0.532 - - -
CEA >5.00 ng/mL/<5.00 ng/mL=1/0 1.440 0.560~3.708 0.449 - - -
SCCA >1.50 ng/mL/<1.50 ng/mL=1/0 1.662 0.528~5.234 0.385 - - -
Cyfra21-1 >3.30 ng/mL/<3.30 ng/mL~1/0 1.932 0.819~4.558 0.133 - - -
NSE >17.50 ng/mL/<17.50 ng/mL=1/0 3.103 1.248~7.716 0.015 3.029  0.879~10.437  0.079
ProGRP Original value 1.084 1.042~1.129  <0.001 1.095 1.037~1.156 0.001
TSGF Original value 1.049 1.026~1.074  <<0.001 1.050 1.017~1.085  0.003

% 4 % ProGRP, TSGF 7k T3+ EGFR 2235 fR4REHI NSCLC &35 5 T- I M
Table 4 The predictive value of serum ProGRP and TSGF levels for death in patients with EGFR mutation-positive advanced NSCLC

Factors AUC 95%CI Best cut-off value Sensitivity (%) Specificity (%) Maximum Joden Index
ProGRP 0.765 0.667~0.846 367.95 pg/mL 57.14 87.18 0.443
TSGF 0.773 0.676~0.853 157.63 U/mL 50.00 92.31 0.423
Combination 0.879 0.796~0.937 64.29 94.87 0.592
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Fig. 2 ROC curve of serum ProGRP and TSGF levels in predicting death of
patients with EGFR mutation-positive advanced NSCLC
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