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Relationship Between Thyroid Transcription Factor-1 (TTF-1)
Expression and Efficacy of First-line Chemotherapy in Patients

with Advanced-stage Lung Adenocarcinoma
LIAN Juan-wen, XU Jia-ling, HUA Tao,DING Jie,FAN Yu
(Xi’an Chest Hospital ,Xi’ an 710100, China)

Abstract: [ Objective] To investigate the relationship between thyroid transcription factor-1(TTF-
1) expression and the efficacy of first-line chemotherapy in patients with advanced-stage lung ade-
nocarcinoma. [ Methods] One hundred and thirty four patients with unresectable stage Il ~IV lung
adenocarcinoma and EGFR,ALK negative or unknown were enrolled in the study. According to
immunohistochemistry results patients were divided into TTF-1 positive and negative groups. The
relationship between TTF-1 expression and the efficacy of first-line chemotherapy was analyzed.
[Results] In 134 patients,93(69.4%) were positive for TTF-1 and 41(30.6%) were TTF-1 nega-
tive. The objective remission rate(ORR) and disease control rate(DCR) in TTF-1-positive patients
were significantly higher than those in TTF-1 negative patients (33.3% vs 17.1% ,86.0% vs
63.4% ,both P<0.05). Progress free survival(PFS) was evaluated in 124 patients,the PFS in TTF-1
positive group was longer than that in TTF-1 negative group (6.65 months vs 5.00 months, P<
0.001). The 1-year survival of TTF-1 positive patients was higher than that of negative patients
(88.2% vs 52.5% ,P<0.001). The multivariable Cox proportional hazards model revealed that TTF-
1 expression was associated with PFS (HR=0.815,95%CI.0.596~0.982, P=0.004). [ Conclusion ]
The expression of TTF-1 is associated with the PFS of patients with advanced lung adenocarcinoma
receiving first-line chemotherapy ,which can be used as a prognostic indicator for those patients.
Subject words:lung adenocarcinoma; TTF-1 ; prognosis ; biomarker
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B AH12 Wik ] i) 82 R AR [ B 1y O 38 RCR A
A 22500 o HETI A A B A A AT S S BT,
AR 5% 5 P 1(thyroid transcription factor 1,TTF-1)
J& NKX-2 B 53¢ 57 5 5 h i — 51, A WF 58 4ol Bon
A EGFR 275 R BL 5 TTF-1 iy 3Rk B IEA RS,
TTF-1  H R R IRE 577 8 18] B9 56 & 1 AR W
By o ASAIF 5 30 2ok G 0 G 300 il fl e S TTF-1 i 3Rk
WEMAS [F] TTF-1 69 383K 20 8 35 1R 7 80R | WL%E TTF-
1 23K 55 1 9 s e AL TP R B S R

1 #REIZE

1.1 —fgaER

W gE 2013 4E 1 H & 2015 4F 6 H 74241l i BB
Be e 134 B I~V ) EGFR A ALK FPE s ik 245
R0 il B RR A, L BB 81 i, 2tk 53 il AT
W 24~77 % 134 1] F % 4 20 40 29 K 40 B B2
Sy it g (BT 2 SR A | S I R M R
R K i 7 A BT ), o B2 KT 2 B WHO g8 240 i 43
RUBRUE, o3 A AR 4 9 98 AE BE & 22 51 & (American
Joint Committee on Cancer, AJCC) i J8 43 W) 5 vfE (5
7)o

BENARRUE PS4 <2 4 T A g
T TVRITRT ALY TTR-1 K 5 2 A AR 4%
LA B HUMIREIRYT . IRYT AT AR R AR A i 43
Wi EDAH AR SR 1T RO AN bR 1

PR MRS W b, s TR,
37°CH#E 30min,PBS & ¥t 5 ,DAB il & & 4, 75
KNG 5 G A A, R R A 43k RS K, R
750 30min, FHEMIE 1, S B R, ALK
(R PR S AR B R B A% . 2R A AR sk U0 R g BH Pk
YN L S s B P A 8 <10% , & 3R &
5 R B (=) 5 BH P 48 B 50 = 10% , 1T DL A B (5 50
L HE I BAE (+) gl fbidn & At s b k2 4
W AW EOR A BR S |77 i
1.3 B A&

MO B TTF-1 Rk 5 UK B 73 TTF-1 %
K PHPELL ] TTR-1 Rk MR . WAL EIRIT &
BIR R AR v = AR 2 e 2e by % . B
WIr RAFEEZENE CRIZEE 175mg/m*; JiEH
75mg/m® SR 41 AUCS), 55 21d 1 %35 R M 8/5026
(35 it 2E 500mg/m?; 4 75me/m? 3% 41 AUCS),
21d 1 ¥R, JRYTH A E L R AR H T | I
G2 (1R 35 T BTN N 3 I i ) [T 0 = < 1 IS/
Boige A, 202 NEETEMIT R, BEE W
AN AT i 52 9 B M B9 s 2 e Bl R A 4R 48 Uk LR
7 o BT I R) A R 25 T AR R IR TT
BT 5~39 A~ H s BT RS E] 18 4~ H
1.4 FHEEM

BEEN A B AT 2 DRI RSO, &
ZORITEE R I RO # I RECIST1.1 #4756 4

Table 1 Baseline characteristics of patients with different

TTF-1 expression

(Response Evaluation Riteria in Solid Tumors,

RECIST) 22 i vl 0 2t 95 kb oy $E 995 k- 5 45491 1
B EDG 2 A BT B AE£E R >3
A A HEBRARE - I R BRI 52 % 5 & 1A HA
ARG I RAE G T A AL R . AW
HOR W E SO — A2 TR A <100 32, 7 40 A8
HOOAERE 2 RA G L (P=0.018) , H
b A% 38 kL 22 S I G 23 X (Table 1), A
WF9T 258 B2 Be A0 30 22 D1 S kvl | R A 1 26 8 g
EE=S TN
1.2 TTF-1 RiX&H

K M7 404k EnVision P4 B 3E 47 TTF-
1A, A2 A% Hp s B € Sy PEPE 240
P I8 dpum A2 A7 JEEEE D) B, Gk — F R v i |
o BEVE RS K Ak (PBS WE VR BURE S T
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Characteristics 'I"I‘f;igl;—l)c+ TTfr;i : {—I)C_ Xt P
Median age (years) 60.19 61.97 0.008 0.921
Gender

Male 54 27 0.722  0.359
Female 39 14
Smoking 3.677 0.055
Yes 40 25
No 53 16
Tumor differentiation 5.599 0.018
High/middle 59 17
Poorly 34 24
Tumor staging 0.016  0.899
Il stage 42 19
IV stage 51 22
KPS score 76.92+6.30 80.00+7.07 0.182 0.673
Hemoglobin 112.70£9015 106.54+10.67  0.003  0.945
Albumin 35.53+4.31 33.69+3.28 1.517 0.230
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2% fi% (complete response,CR) . # 73 2% fi# (partial re-
sponse , PR) f2 %€ (stable disease,SD) i J&& (progres-
sion disease,PD) ., (CR+PR)/EM1%1x100% N % W 2%
fit % (objective response rate,ORR), (CR+PR+SD)/
S Ex100% h 35 95 45 | % (disease control rate,
DCR) , Jo itk J& 4 17 1 (progression free survival ,PFS)
E LN N2 B IS B U 2 3 95 i o g 5 A AT AT
PR RS AT AR N ] o 78 K080 A L I i A E Jre el T
) 55 5B LU Je — IR VRN B H T S AR AT
1.5 ZitzaE

K1 SPSS 18.0 #EAT 470 M, IHELBERER A
T3 (%) BEAT GE T2 ik, >R o A 5 R 2y
B 22 0 E A 0 A SR 1) B AT R A R
Hh S (P A7 ) XoF 2 O S 03 A1 S8 R ) A0 R
HEATGE T2 AR BRI 30 AT G it 2E ey,
Z i 48 4n PFS R H Kaplan—-Meier 4= 77 th 4k i 17 43
Br, B95% VT 5 X, Cox MIH#EAT PFS £ K 43
Bro P<0.05 92254 gt X,

2 &F R

2.1 TTF-1 ®RIZREEWLITE ORR.DCR X &

134 5] £ 35 28 S PE L U 24 K T TTF-1 235
PE 93 B, TTF-1 FikBIPE 41 61,134 Fil B35 F10y7
55 2 R EE S HEA T IR ITROTE AN R TTF-1 ARl
RSB FEIITE R ORR & DCR #E47 EL#, TTF-1
FHYEZL 55 ORR & DCR 43914 33.3% .86.0% , TTF-
1 B4 % ORR K& DCR 43 %10 14.6% .65.9% , %%
S GT2EE L (P<0.05), WL Table 2,

R B FEO, HE— X TTR-UARRPRZES T 4
eI 5 S W 7 BGHEAT 43 2 0 B, 45 R S S AL B/
126 )7 % 19 ORR 7E TTF-1 FHYE4 83 & TTF-1 B
PELL R E 435N 23.1% .10.5% (P=0.252) ,DCR 435
g 82.1% .57.9% (P=0.049) , 135 il ZE/40 2 19 )5 &
) ORR 7E W 41 (8 & v 23 il o 40.7% .18.2% (P=

Table 2 Remission of patients with different TTF-1
expression

CR PR SD PD ORR(%) DCR(%)
TIF-1IHC+ 93 0 31 49 13 333 860
TIF-1THC- 41 0 6 20 15 146 634
% - - - - - 4978 7.9
P - - - - - 002 0007

Group n

BB 24 % 2019 4255 25 5% 8

0.060) ,DCR %> %]} 88.9% .68.2% (P=0.030), A [
J7 %51 ORR 70 W 41 [A] 25 ) Jo 4 i 2% & L ,DCR %
% TTF-1 ML T TTF-1 BItE41, W Table 3,
22 TTF-1 RIEKRSETMEHWXER

BE 2017 4E 6 A ,TTF-1 5 HM4H 1 4E 417
R WAL T TTF-1 235 B 41 (88.2% vs 52.5%, P<
0.001), 6 il 3 — LAk IT A 25 SR s i i 4 191 8
HRVi, i8] Kaplan—Meier 78517 5 [ 2 A 70 Br
K, TTR-1 33k F M 835t AL PFS 28 6.65 4~ H
(95%CI:6.02~7.47), TTF-1 ik B 35 i PFS
50 H (95%C1:3.87~6.12), TTF-1 BHE4H i & PFS
5 TTF-1 BATE414E K (P<0.001) , W, Figure 1,
23 EMPFSHMBERZRSERSM

B A R TTF-1 R 25 (P<0.001) i % 4F
% (P=0.010) . IIfii K 975 2 43 1 (P=0.006) 5 & & 11 &
AEAF B DI AR OC o XF SRR 3 A P<0.05 1Y PR 3R
— AT Cox JRURS LU 55 70 22 [H 3 45 21 7R TTF-
1 FH P %35 (HR=0.815,95% CI:0.596 ~0.982, P=
0.004) K IIfi R A 43 B3 & 52 0 PRS i ksr R 2, WL
Table 4,5,

3 9% it
I S i DL S R 2 — I A

Table 3 Remission for patients with different TTF-1
expression accepted different chemotherapy

G Paclitaxel+platinum  Pemetrexed+platinum
e ORR(%) DCR(%) ORR(%) DCR(%)
TTF-1 [HC+ 23.1 82.1 40.7 88.9
TTF-1 THC- 10.5 57.9 18.2 68.2
P 0.252 0.049 0.060 0.030
1.0
- Positive
] =1~ Negative
081 =+ Positive-censored
- >< Negative-censored
=
; 0.6
g
3
04
02
»
i 1
0 10.0 20.0 30.0 40.0
PFS(months)
Figure 1 PFS in patients with different TTF-1 expression
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Table 4 Single factor analysis for PFS in patients with
advanced lung adenocarcinoma

Median PFS

Characteristics (months) 95%C1 P
TTF-1 expression <0.001
Positive 6.65 6.02~7.47
Negative 5.00 4.23~6.17
Gender 0.742
Male 6.02 5.75~6.29
Female 5.50 4.82~6.27
Smoking 0.103
Ever 5.56 4.78~6.23
Never 6.52 5.93~7.07
Tumor stage 0.006
I stage 6.76 6.26~7.37
IV stage 5.30 4.79~6.02
Age(years) 0.010
<70 6.02 5.42~6.78
=70 4.76 3.95~5.34
ECOG 0.123
0/1 6.00 5.44~6.56
2 5.47 4.66~6.12

Table 5 Multivariate analyses for PFS
(Cox proportional hazards model)

Characteristics HR 95%C1 P

TTF-1expression (positive/ nagtive) 0.815 0.596~0.982 0.004
Tumor stage (IV/1II) 1.212 0.859~2.001 0.026
Age(<70/=70 years) 0.562 0.228~1.174 0.113

Hl 2015 4F A B9 &S 7, 2006~2011 4F 3 [ il
95 AF R 130.2(1/10 J9)'S AT St &
Rt 9 v 1 M g s R O R R, H T 2 UG
Jiti 865 95 1 A K e % e s 1 NSCLC 7, 24 40% 1Y
NSCLC £ 7E 12 Wi i B Ab 52 955 1) 06 3, an 2R 45
TN AERERYT R A A A2 4~6 A H 1 AE
A A7 R AL 10% , Bt 25 BIF 55 A0 DR N B 929 12 W 256 11 4
e 9 206 K KRR EE & {5 NSCLC B 5 4F
HEAERAPIARE] 15% 35 TR B 7 F AV F1
HE R | — 4t i g O st ik PRk ki % B B A AH
FOmIRIT P B, AR K s T AR AR
i 100 A il 36 97 T B WK AL Y R A, DG BR 3
B PR B AR 1) e R AT LAY Ol 2 AT 1 Dy i B
il B8 B AT FBEZ —, 3 AR R i A
A R AR YT BB, AT R R AT AR B
AR TT 2

AWFGE FXE 134 6] TTF-1 A [A]4R 25 59 T/IV 19
it i 98 B8 — AR YT T AR AT M AT, BRI
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TTF-1 FiKEM S5 IFIF RN & R TTF-1 J&—Fp A
X4y F R 40kD 8, BHAE 6 7E M A% BcAE
B P 20 LAk 25 09 8 7 o B B B HR B R S
R A7 B/ o 1) S VA0 Mt BB AR 4 i 2R 5K TTF-1,
TTF-1 fili 2N F2ik 2 0, ml ek F I Al b R |
Jifi Clara £ Ml Ko 72 v 200 52 04 1 e 56 0 40 i o
TTF-1 F3k FAPEH UL T 5 4 Vil 68, TTF-1 #5712
T iy i g 1 U B e S e e e T, T L Al
PRIEA, FHOR I W 7 7% 1 o A B kbR L (1213
NSCLC 53 AL i A0k g 1) S 71012 W 40 B i ok
JZ AR R — 2 Wt A b i o TR IR . A
W 5% 134 {51 fifi i g 28 & b TTF-1 33K BHA% 93 4l
(69.40% ) , ik T 3% [ 2% 2 "4 190 il fili i Ja 78 v
RILH TTF-1 79.5% 1 A2, WK T E sh22 3517
TE 58 BB 0 i B 98 A A vh & B TTF-1 89%11 A
PERIRR AT R, — 5 AT BE 5 AT R A
R R B W 25 TTR-1 3k X AR AH
K3 I3 —J7 A B 5 rp B 28 58 8 R B B kLY TTF-1
R, T R -5 5 % 9 A8 1 R 0 =2 ) A7 A R — B A
B R GERE R TTF-1 2% 3% B 3 40 % 20 11
KR o AR FE A 3X 5 M kA SR E — B,
FEA FRATAIAS 2H 58 3% TTF-1 23k FHPEAR 020 . Bl
ity 985 2 RS, I B 0 iy B iz W, AR 25T
RE T TTF-1 5 EGFR A Z MW C &R, K ILAE N
B g R E P TTR-1 1) R385 EGFR R — &
FIFHCHE 59 EGFR FHPE 2 48 B 45 5 tH BLAE TTF-1
FIRPHPEM B E T, T LA 2% F AN 78 Tk it
EGFR i (1) #8544 b, TTF-1 0l % Bh 7 EGFR 2€48
AR R RIGIT 7 S8 e B AR 38 2,

TTF-1 5 M i & A R K s #A — & /Y
KB, ZWMFFRMEE T TTF-1 ik 5 Ml Ry I7
BTG I F, SR AR, AREF5EH, TTF-1
FEIRBAE AT 8 WA T4 . A AF 5 UESE TTF-
1 58 1% Ol 5 8 R 3% 52 ih ZE IR )7 RUR A
O TTF-1 3R 3k B M AR 35 55 56 il 22 3R 7 ROCR I T B9
PEBE Y FEXTAS A BT T R 2 bk
WoR, EEBEAMKEELEMEMEMAH T EN
ORR 7E TTF-1 A [F ik £ 5 8 JC W 22 5 (A4
DCR TTF-1 BT TTF-1 PIELL, ATaEH H
AL B IR, RYT S I8 CR M PR 1Y K3 AH Xt
A 5 TTF-1 A [FRRAS B SRR 7 2297 AN
[F] ; 8 PR B AR A 1 /D 3 T 4 %€ ORR G i 3
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ZS . AFHFIBFSEIEN TTF-1 AT LA 6 i i o
FEARTRR 6 7% %, TTF-1 3k B E S B0 Wl s
AERE I i TTF-1 235N ] ) Fl 7 35 4 22 12 AR 4
HBOE WU 21 b TTF-1 263k BHYE 40 5 5 (19 PFS
KV FEAFFRB B AT T IPELL (P<0.001), Cox X
W Eb A58 22 PR R 20t 7 TTF-1 28 351 30 52 i B
03 it i e BB B — 4 ARIT Y PES,

AR XT 134 F I~V EGFR A ALK B % 5%
RS T B4 il i BB B — R ALY IS TTF-1
FIRREM R RIAT T, R ER TTF-1 &k FH
PR AR 5 1R R AR ds  — 2R YT T R T
Jei 18 B34 3 T TTR-1 Fak PR . TTR-1 B
PR 3K 2 W 301 i i ges 28 A R IR 3R, R — 2R b7
ELAT PO AN B A B 5T R — T [l o 3 A, 9 A B F
TR PR RN, B B 83— 4T
T RARGE— X LE 1] B8 X 5T 00 45 5 7 AR B
AN Z BAEAF RO B, XTI 5T 4 2R A 0 A A
—E M BRE , TTEF-1 2380k 45 55 0 100 il A o 8 & 1k
JPIPRER, AR TR T R4 i mi A M 1 AR X 56
95T ZIH AR
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