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HE . BY A RiTeFEkoE-F-8 (GDF-8), WK EKRE-F-1 (TTE-1) K-FE5MEEL L
ARSI B A SR R, ik RIR20224 10 A—2024 10 A TR & B F R % W5 E RS SR
B AR 128645 Hi e B, BRIBASG 12 A WAL S BE 0 A L L5 M (344)) Fe R AR SAS
(944)), PRI ML f i GDF—8, TTF—1/KF, %% ZiXF TARFE (ROC) W& RETUMME; SATERE 5
#r, FFilid % B ER Y Logistic B AT IS 2 A RARE R A X BB F, SR SR8
A#T. KJ& GDF-8, TTF-1KF334& FRLL M, WAKE GDF-8KFHIE (P<0.05), KETTE-1K
FHEAR (P<0.05), ROCWMZ LR BFR, Kil GDE-8BA TTE—1 TN MAS4E HnAks K6 AR 4500
LT @ARA 0904 (95% Cl: 0.873, 0.942), & FTEBIAM . FA TR 695 A A 85.3% (95% ClL: 0.832,
0.873), HFFHA486.2% (95% CI: 0.842, 0.881), HAFMLF#>60% Erk, TNMo5HIH S, &b &
Yo BRERALE | AP ZARAC RS AR5 cm B H T RS A (P<0.05), % BFEEF Logistic =34
WERER, TNM A A [OR=3435 (95% CI: 1.562, 7.553) 1. oA EAK [OR=3.016 (95% CI:
1592, 5.714) |, M35 A/2>5 cm [OR=2.678 (95% CI: 1.436, 4.994) |. A% GDF-8>16.83 pg/L [OR=2.782
(95%CI: 1.509, 5.127) ]. A& TTF-1>15.47 pg/L [OR=2.759 (95% CI: 1.428, 5.331) ] ¥ ABISL B
T K G A AN AR R E (P<0.05), &it KaTfhid GDF-8. TTF-17&5 s A Bikie g
B RBAERR, B H BRI 6 TR A AR BT
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Association of preoperative serum GDF-8 and TTF-1 levels with
recurrence and metastasis after laparoscopic radical
resection for colorectal cancer®

Zhang Xiao-qing, Guo Jian-yi, Meng Yuan-yuan
[Department of Clinical Laboratory, Second Affiliated Hospital of Xingtai Medical University (East
Campus), Xingtai, Hebei 054000, China]

Abstract: Objective To investigate the association of preoperative serum levels of growth differentiation
factor-8 (GDF-8) and thyroid transcription factor-1 (TTF-1) with postoperative recurrence and metastasis in patients
undergoing laparoscopic radical resection for colorectal cancer. Methods A total of 128 patients with colorectal
cancer who underwent laparoscopic radical resection at our hospital between October 2022 and October 2024 were
enrolled. Patients were categorized into recurrence/metastasis (n = 34) and non-recurrence/metastasis (n = 94) groups

based on postoperative events within 12 months. Serum GDF-8 and TTF-1 levels were compared between groups.
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Predictive value was assessed via receiver operating characteristic (ROC) curve analysis. Univariable analysis was
performed, followed by multivariable stepwise logistic regression analysis to identify factors influencing
postoperative recurrence and metastasis in patients undergoing laparoscopic colorectal cancer resection. Results
Preoperative and postoperative GDF-8 and TTF-1 levels were significantly higher in the recurrence/metastasis group
than in the non-recurrence/metastasis group (P < 0.05). Postoperative GDF-8 levels increased in both groups (P <
0.05), while postoperative TTF-1 levels decreased in both groups (P < 0.05). ROC curve analysis revealed that the
AUC of preoperative GDF-8 combined with preoperative TTF-1 in predicting postoperative recurrence and
metastasis in colorectal cancer patients undergoing laparoscopic radical resection was 0.904 (95% CI: 0.873, 0.942),
higher than that of either individual marker. The combined prediction demonstrated a sensitivity of 85.3% (95% CI:
0.832, 0.873) and a specificity of 86.2% (95% CI: 0.842, 0.881). The proportions of patients aged > 60 years and
those with TNM stage III disease, poorly differentiated tumors, lymphovascular invasion, perineural invasion, and
tumor diameter > 5 cm were all higher in the recurrence/metastasis group than in the non-recurrence/metastasis
group (P < 0.05). Multivariable stepwise logistic regression analysis revealed that TNM stage III disease [OAR =
3.435 (95% CI: 1.562, 7.553) ], poorly-differentiated tumors [ OAR = 3.016 (95% CI: 1.592, 5.714) ], tumor
diameter > 5 cm [OAR =2.678 (95% CI: 1.436, 4.994) ], preoperative GDF-8 > 16.83 ng/L [OAR =2.782 (95% CIL:
1.509, 5.127) ], and preoperative TTF-1 > 15.47 pg/L [OAR =2.759 (95% CI: 1.428, 5.331) ] were all risk factors for
postoperative recurrence and metastasis in colorectal cancer patients undergoing laparoscopic radical resection (P <
0.05). Conclusion Elevated preoperative serum GDF-8 and TTF-1 levels are closely associated with postoperative
recurrence and metastasis in colorectal cancer patients undergoing laparoscopic radical resection, and combined
detection of both markers demonstrates good predictive efficacy.

Keywords: colorectal cancer; growth differentiation factor-8; thyroid transcription factor-1; laparoscopic
radical resection for colorectal cancer; recurrence and metastasis
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132 ik GDF-8 . TTF-1KF#m  Ruj&eR)E
K OH RSB A5 I #R KL 3 mL, 3 500 t/min &0
30 min, 3B UL o R FH EEC A 92 W SR 4t 4 4 I
1 GDF-8, TTF-1/KF, X565 50 [ b0k
YRR E] L S E Invitrogen 24 1
133 REAXHEHAE A% EHREREK
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B AT R SPSS 26.0 8834818 o 04 kL
TR B (%) 2o, B x> K 59 5 1 & B9k DA
BB + bR 22 (xx9) 3R, HLACHT ¢ K056 5 22 32 3R

# TAERRE (receiver operating characteristic, ROC )
LM RAERRHEZHEEZE L Logistic EIYEE:
R, P <0.05 22 A G L

&R

21 MWAFAHFMEGDF-8. TTF-1 kT

BRGNS T KRB A ARAT ARG GDF-8.,
TTF-1 K8, ik, ZRWAESITFEX
(P<0.05); HEKRHEHHAARE . KI5 GDF-8., TTF-1
KFHEmFIRERERA ., EEEBARTTEAR
J&5 GDF-8 ., TTF-1/KFlL#, &k, 254
Giitefam X (1=2.568 F18.875, P =0.012 F10.000) ;
T E kB A ARG 5 ARG GDF-8. TTF-1 7K F [t
B, 1%, ZRWEGIFFENL (1=4341 /1
16.420, ¥ P =0.000) ; W4l K J5 GDF-8 /K F 3 F
w, ARJETTF-1 KE AL, Wk 1,

R1 WAFABFIMEGDF-8. TTF-1KFLLEK (gL, x+s)
GDF-8 TTF-1

4L n o 5 o 5

AR ARJE AH A5
BRI 34 18.23 +3.47 20.41 +3.53 16.38 + 1.67 13.14 £ 1.32
ToR KA 94 1542 £2.64 17.25+£3.12 14.56 + 1.43 11.42+1.18
i 4.874 4.885 6.077 7.055
P 0.000 0.000 0.000 0.000

2.2 ARHIME GDF-8. TTF-1 k3t &5 H I E IR
BREEXZEBHTNMNE

DIARJG IR B R R A S, 46 ROC ik .
g WoR, ARAT GDF-8 A TTF-1 T i i B 45 A
e KRG 2 K EZ I S A (area under
the curve, AUC) 5 0.904 (95% CI: 0.873, 0.942),
GDF-8 . TTF-1 Bl 1 il /) AUC 43 5l ky 0.835
(95% CI: 0.796, 0.865). 0.742 (95% CI: 0.704,
0.783), HKA T AUC & T 5 #i . B4 T iy

R 85.3% (95% CI: 0.832, 0.873), 45k
1 86.2% (95% CI: 0.842, 0.881). WLF2FIK 1.
23 EREZFEMERAAGELZEBHNERR
T
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F2 A@TMEGDF-8.TTF-1 M & EAERIEREE R EBHIBBED T

95% CI 95% CI 95% CI
ESE HRIBT{E AUC UM% FERE%

TR R BR TR R
ARHi GDF-8 16.83 pg/L 0.835 0.796 0.865 91.2 0.895 0.934 64.9 0.649 0.670
A TTF-1 15.47 pg/L 0.742 0.704 0.783 91.2 0.895 0.934 56.4 0.548 0.589
Bt 0.904 0.873 0.942 85.3 0.832 0.873 86.2 0.842 0.881
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MR e, xR, 25¥a5%i¥E L (P<
0.05); HEREMAER>60% 5. TNM 4
ditb . R A b . B RIE R . M AR IC R
e B AR5 em 5 LW T RE R HBA LR 3,

24 HZHEBEREARELAEBNZEZZRY
Logistic BlJ3 4 #7

DBERGRAREREY (H=0, E=1) K
HAE B, i (<60 =0, =60 % =1). TNM 4]
(1. =0, M#H=1). s fE (dEsrik=0,
Ko fb=1) . BKERIL (F=0, Z=1). ML
(=0, J&=1). MR ES (<5em=0, >5cm=1),
AR B GDF-8 (<16.83 pg/L=0, >16.83 pg/l=1). K
Hii TTF-1 (<1547 pg/l=0, >15.47 png/l=1) K [ 75
i, AT Z W R B Logistic M43 87 (51 A K #E
$70.05, HEBRAKMEN 0.10) . L5 WK, TNM 4]
M HI[OR =3.435 (95% CI: 1.562, 7.553) ]. 4k
TR E[OR =3.016 (95% Cl: 1.592, 5.714) |. Jif
i E 7% >5 em[ OR =2.678 (95% CI: 1.436, 4.994) ] .
AR GDF-8>16.83 pe/LJOR =2.782 (95% Cl: 1.509,
5.127)] AR Rl TTF-1215.47 pg/LJOR =2.759 (95% CI:
1.428, 5.331) ¥ 01 45 H ARG ARG 2 &
HMENGEREE (P<0.05), Wk,

®3 MAHEBERKZLILER

KRR 34 13(38.24) 21(61.76) 20/14 2228 +221 13(38.24) 9(26.47) 23(67.65) 11(32.35) 14(41.18) 20(58.82)
TEEHBA 94 58(61.70) 36(38.30) 51/43 22.75+2.45 32(34.04) 22(23.40) 54(57.45) 40(42.55) 63(67.02) 31(32.98)
X/ tE 5.567 0.211 0.983 0.193 0.128 1.084 6.958
PH 0.018 0.646  0.328 0.661 0.721 0.298 0.008

REERH 20(58.82) 14(41.18) 29(85.29) 5(14.71) 14(41.18) 11(32.35) 15(44.12) 19(55.88) 14(41.18) 20(58.82)
TEEHEBA 30(31.91) 64(68.09) 78(82.98) 16(17.02) 19(20.21) 13(13.83) 46(48.94) 48(51.06) 65(69.15) 29(30.85)
X1 7.595 0.098 5.735 5.623 0.232 8.269
PE 0.006 0.755 0.017 0.018 0.630 0.004

®4 HHMEREREBEELFEBHNESERZEY Logistic @51 ES4

TNM 4345 1.234 0.402 9.423 0.002 3.435 1.562 7.553
SRR 1.104 0.326 11.468 0.001 3.016 1.592 5.714
JiEg EAR 0.985 0.318 9.594 0.002 2,678 1.436 4.994
AR GDF-8 1.023 0.312 10751 0.001 2.782 1.509 5.127
AR TTF-1 1.015 0.336 9.125 0.003 2.759 1.428 5.331
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KGR EM, BEREBARE .. K5 MG
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