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Diagnostic value of thyroid hormone and N-terminal pro brain natriuretic peptide in non-small cell lung cancer
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Abstract: Objective To investigate the changes of thyroid hormones and N-terminal pro brain natriuretic
peptide (NT-proBNP) levels in non-small cell lung cancer (NSCLC) patients and their clinical significance.
Methods A taotal of 150 newly diagnosed NSCLC patients (experimental group),80 other cancer patients
(other cancer control group) and 45 healthy volunteers (healthy control group) were selected to study. After
centrifugation,the levels of thyroid hormone and NT-proBNP were detected in the supernatant of venous
blood collected from all subjects on an empty stomach,and the differences of each index in each group were an-
alyzed. Pearson correlation analysis was used to study the correlation between thyroid hormone and NT-proB-
NP level in NSCLC patients. The ROC curves were drawn to analyze the diagnostic value of thyroid hormone
and NT-proBNP levels in clinical staging and metastasis of NSCLC patients. Results The levels of FT3,FT4
and TT3 in experimental group were significantly lower than those in other cancer control group and healthy
control group,the levels of NT-proBNP in experimental group were significantly higher than those in other

cancer control group and control group,the levels of TT3 in other cancer control group were significantly low-
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er than those in healthy control group (P<C0. 05). The levels of FT3,FT4 and TT3 in patients with stage | —
[l and non-metastasis were significantly lower than those in patients with stage [ — [V and metastasis, while
the levels of NT-proBNP showed an opposite trend (P<C0. 05). Pearson correlation analysis showed that FT3,
FT4,TT3 and NT-proBNP levels were negatively correlated (= —0. 21, —0. 163, —0. 183,all P<{0. 05).
ROC curves were drawn to analyze the diagnostic value of FT3,FT4,TT3 and NT-proBNP for stage | — [l
and stage [ — IV clinical stages of NSCLC patients:the AUC values of FT3,FT4,TT3 and NT-proBNP were
0.831,0.813,0. 713 and 0. 786, respectively, the sensitivity was 75.4%,70. 2% ,73. 7% and 63. 2%, and the
specificity was 82. 5% ,80.7%,63.1% and 84. 2% ,respectively. The AUC of FT3,FT4,TT3 and NT-proBNP
in diagnosis of metastasis in NSCLC patients were 0. 896,0. 714,0. 628 and 0. 742, respectively, the sensitivity
was 80.6%,61.1%,72.2% and 63. 9% ,and the specificity was 88. 9% ,76.4%,79.3% and 86. 1%, respec-
tively. Conclusion The decrease of plasma FT3,FT4,TT3 levels and the increase of NT-proBNP levels are
closely related to the clinical stage and metastasis of NSCLC. There is a negative correlation between the levels
of FT3,FT4 and TT3 and NT-proBNP levels,and the levels of thyroid hormone and NT-proBNP are sensitive
and specific to the clinical stage and metastasis of NSCLC patients, which imply that thyroid hormones and

NT-proBNP may play an interaction in the progression of NSCLC.

Key words: non-small cell lung cancer;

precursor

il g 2 4 Bk i 98 A O 2 99 v R A8 SR 3 1 — B
G IR 5 AL A g 2 e 3 51 R PN 0 R/ e fdt e 1]
R R T AR e 22 s B S A 4y Sk N Al T
(SCLC) 1 dE /I 41 i fili 98 (NSCLC) W 25, H o,
NSCLC & /5 fili 8 25 B 85 %0 o Helfe T 2 PR A, 45 il 358
iE AR 0 AR il 5 AR H R A R A SR MR 0 4
WL H IR NSCLC g3 HLAR HOIR AR 3 2K
-5 AR L HLS I R B A AR D) O R M
HASAE AT R PP B F R AR S %Y, Ak,
AWEFEHE B I N R G 84 BK AT A& (NT-proBNP)
T I 5 £ R P A7 AR KT B B AR ] E A E AR 56
F NT-proBNP 5 NSCLC g#F R REHK V. AL E
TEFR DT HVIR IR ER 5 NT-proBNP /K-7E NSCLC £
AN I AR 1 R LI R R S DA R Il R NSCLC
55 75 1k 1 ) B2 AR B
1 &R5HE
L1 — %R #2016 45 1 H & 2018 4 1 H A
BEW A B 150 il 4 4l 48U B2~ 1 i2 W) 12 NSCLC &
BAE WAL I 3B 96 6, Zc 54 B, AFE S 47 ~ T4
% F-HI(65.23E9. 7T % MR PR AL 245 L R
91 B, Wd 57 B, BR e 2 6] AR 4R o LA B L o Ak
9 38 B oy A g 42 B AR A3 AR 70 1 5 AL AR A g
TNM 43 b5 o, T W1 15 i, 1139 42 41, 11 39 78
i IV 15 {3 5 A 4% B R 5% R NS 0 A R BB JR T8
B, TR B 72 ), ok BUIR I SA Y 80 Bl &4l
S5 J 2012 10 At e A B0 12 R A Sy I At 9 i X
WA, Hodr 55 52 i, 2 28 i, AR % 46 ~ 72 %, P8
(64.67+9.83) 4, HAth i i % B 4L b, H 98 20 ],
JiE9E 15 B, B 3 g 14 i), ZLAR O 12 ). AR 8

thyroid hormones;

N-terminal brain natriuretic peptide

il B S A ). R E 2 B B g L B A R R L
1] o 32 B I] 0 A o A A ft o A B A 45 91 1 Sy fik B
Xt B, Hoh 53 30 3], 4 15 ], AR S 46 ~73 5,71
(68.11£6.26) % . 3 L BF5E X QAW V5 L W
SR il A I R R £k Rt Oy T bR 25 R OE ST
2N (P>>0.05) . AW LA BEAS HE 23 51 25 4L [)
. AFRUE : (DA 45 %5 (2) B 5T 4 42 50115 [l
BB AE R O IRIR R 28, HERR bR .
(DR =T75 2 5 (2) 1R & 45 0 (BMD =30 #;
(3) A e R 20 ik s A T ko OO o0 g 3 0 L0 s
Bl BRI L LS AR O SO IR s (DA
5 1 BEL 2 1 s 52 95 #5 5 (5) A5 4= B H 88 22 55 95 s A I
PR & 5 (6) 30 30945 AR 591 L 4% W 7 BB 458 52 i FRIR
R 2R AN NT-proBNP A5 25 9 % 5 (7) fi 5 XJ i 41 BE
AR A SO A AR IR

1.2 7 P Rgea 38 F i R 25 18 R 4 # ik i
5 mL,4 000 r/min B.0> 10 min, HEG NS P 375 10 FR A4S .
B35 UEAT HUIR B 38 E A NT-proBNP &0 . H R AR
LG R R 2 CTT4) 2 = B R D 4 1R
(TT3) ey T3(FT3) \ilFEs T4(FT4) FAe HOR IR %
2 (TSH) , Al fiff 26 [ DL 5 2 PR 7R ff DXT 800 42
Bl kG BT X L £ KR . NT-proBNP 3k A
G PE B G IEAT I 70 £ 0 S AR ) LR A R
oEl. R 3 4l M M ER LR TRl A AL R AN ] TNM
4330 EB 3 HUR R 3 f NT-proBNP /K (1 AR [] .
1.3 Zitabs R SPSS17. 0 it 8 #1740
ok, ITEER z+s EFRCRA BR., RH
Pearson A & 43 #7 #E47 HIR IR ¥ % 5 NT-proBNP
JKFAE NSCLC B A G5 . il 521438 T

il



2 Ju

Elfr g [ 7 40 %

2019 42 9 F % 40 %% 17 # Int ] Lab Med,September 2019, Vol. 40,No. 17

« 2109 -

VERFE i 26 (ROC il ) 43 BT HOR Bk % 5 NT-proB-
NP 7K F-xF NSCLC (55 I K 43 391 F1 e B 1 0 1412 i
Wi, PLP<<0.05 HZESAHLHITERE L,

2 % B

2.1 3 ZHHUR IR K I NT-proBNP /K - iy [b 4%
WML B FT3.FT4, TT3 /KB AR T At g iE
Xof B2 R g Xk HR A 4R 4 HR % N'T-proBNP /K
8 3 1 T At i i T R LR i B X R 25 R ST

PR (P<20. 05) 5 HoAb R A 0f B2 TT3 /K1 B filt B

X IRAHAR L 22 5 A Gt 7 R L (P<C0. 05) 53 iR ¥
TT4 M1 TSH /KK H 8. 22 5+ L g it o i X (P>

0.05, W1,

2.2 W EH H R IR W E . NT-proBNP K % 5
NSCLC bR BE il R A3 W e R DL e &R %8
41T ~ I AR o T Bl % FT3 . FT4,.TT3 /K
W i 7 1~ IV 0 0 b A %% B 35 10 N'T-proBNP
KV AR 2R A G2 X (P<<0.05),
TT4 F1 TSH 7K1 NSCLC 43 A6 A2 B il K 3 19 5%
FEIE LA WAL ) LA 22 R gt i 22 3 L (P=>0.05) 5
FCBR 38 22 A1 N'T-proBNP 7K 5 5 i 98 43 1k 15 B 1
B ESEGEIFEX(P>0.05), Wk 2,

=1 3EAFRIRBEF NT-proBNP K ERLL 8 (7L )
Ayl n FT3(pmol/L) FT4(pmol/L) TT3(nmol/L) TT4(nmol/L) TSH(:U/mlL) NT-proBNP(pg/mlL.)
WEZLH 150 2.54+0.51 12.2146.32 1.514-0. 70 117.58436.72 2.80+1.29 128, 2749, 64
HAbEExT A 80 4.1240.89% 16. 55210, 45" 2. 2840, 39" 120. 0533, 94 2.7941. 32 55. 41417, 24
R R BR 4 45 4,3241.02 18.07412.13" 2.7140.40* A 119. 79734, 61 2.81%1.21 52.72418.11*

5 IER YL e, © P<T0. 055 5 HoAth g i % B4 L %%, A P<<0. 05

*2 W2 HRRIRHE NT-proBNP KE5 NSCLC SRR E KRS HBBERNXR (L)

Iifi PR 47 A1 n  FT3(pmol/L) FT4(pmol/L) TT3(nmol/L) TT4(nmol/L) TSH(U/mL) NT-proBNP(pg/mL)
sy AR

K531k 70 2.354+0.68 13.02+4, 27 1.3940. 31 115.47440. 72 2.65+1.41 127.16459. 65

LN e 80 2.11+0.76 12.69+6.12 1.5040. 66 120.55439. 98 2.96+0.93 130. 75+54. 04
Il PR 43 491

IT~1 57 2.924+0. 69 12.35+7.51 1.5440. 25 118.47-445.29 2.78+1.30 92.12422. 47

I~ IV 93 2.0740.45" 9.53+4.75" 1.2240.41 116, 75442, 48 2.81+1.37 137.59450.76"
GO

A 78 2.124+0.51 8.76+5.67 1.3140. 45 116.81+43.19 2.81+1.38 138. 48+60. 69

T 72 2.95+0.524 11. 468, 464 1.58+0.474 118.24+44.91 2.78+1.32 90.46430. 714

W51~ WAL, P<0.05; 5K M &, 4 P<0.05

2.3 HORPEMZES NT-proBNP K78 NSCLC H
T A AT 2.0 1 R0 2. 2 SE R AT, BRI
WMEESAM LK 2ZRAHRIFE LTS5 2

FT3.FT4., TT3, Pearson #f ¢ 1 4+ #f B ~, FT3,
FT4.TT3 5 NT-proBNP 7K £ 71 4156 (r=—0. 21,
—0.163F1—0.183,P<C0.05), WK 1,

4.00 40004 4.00-
o o
350 0 go0o o
o o
o 5 ) ooo oog 3000 % 001 S °
. 300 P & 8000 002° ° oe °
2 o S Bha, 3o 5 ° z | - ° 3
] o, % o o o s 8& o2 6’0 ) % © ©° & °° 00 o
g 2s0 o X o§g’%% 38 ©9 2 20001 0008 %505 . o0 2 2007 % 8 0c®Pg 5o o 0©
s S o ° = o, o % 0 08 £ P & 0 9% o
T & 000 = % 88w%go ° °°é§ﬁ {%o °
E 2007 ° o &P °" o Iy © 00 .00° 0&00 E °od>°‘g 68" 20
o o % o 1000 M AR 0%08:@ 1.007 &Y o ofo 89
oo o o o X®. o° )
150+ o 8% 000 %% g 0® ©® o ©
o o &8 %o %o 00 ° o 66 o © °
. o 000 °°o°§°° 0%000 o o o® %00, @
000 5000 10000 15000 20000 25000 30000 000 5000 10000 15000 20000 25000 30000 000 5000 10000 15000 20000 25000 30000
NT-proBNP(pg/mL) NT-proBNP(pg/mL) NT-proBNP(mg/mL)
B FURBRMES NT-proBNP /K F7£ NSCLC ZE R HHEXES T E A E
2.4 HUREMER S NT-proBNP K-F-x%) NSCLC & #llm K 70 1 F e B 1% 0L 9 12 W e (. FT3.FT4,



« 2110 -

HiRbBES

ZEK 20194 9 A% 40 %% 17 3 Int ] Lab Med,September 2019, Vol. 40,No. 17

TT3.NT-proBNP %f NSCLC B [ ~ I # A1 ~ IV
Wm A 43 912 Wr ) ROC il 261 i #2450 Oy 0. 831,
0.813.0. 713 Fl 0. 786, R f & 43 % A 75. 4%,
70.2%.73. 7% F 63. 2% . ¥ 5 BE 4 5k 82, 5%,
80.7%.63.1% #1 84. 2% . FT3, FT4, TT3, NT-

proBNP Xf NSCLC f# 3 # % 1& 0L 12 i i) ROC il £k
TRHERL Bk 0.896.,0. 714.0. 628 H1 0. 742, 7 i JiF
SR80, 6% (61, 1% .72. 2% F1 63. 9% 45 S5 BE 43 51
3 88.9% . 76. 4% . 79. 3% i1 86. 1%, WL F 3
& 2.3,

x3 R AR = N T-proBNP 7k 3t NSCLC B E I K 2 B fn i &% 15 % 112 i &
E 2 WA P I S RAGRE YD RS VD
I PR 43
FT3(pmol/L) 0.831 <0.01 2.47 75.4 82.5
FT4(pmol/L) 0.813 <20.01 10. 65 70.2 80.7
TT3(nmol/L) 0.713 <0.01 1. 37 73.7 63. 1
NT-proBNP(pg/mL) 0.786 <0. 01 122.22 63.2 84.2
R L
FT3(pmol/L) 0. 896 <0.01 2.55 80. 6 88.9
FT4(pmol/L) 0.714 <0.01 10. 55 61.1 76. 4
TT3(nmol/L) 0.628 <0.01 1. 30 72.2 79.3
NT-proBNP(pg/mL) 0.742 <0.01 121.00 63.9 86. 1
RIS 3 3 11 55 309 2 T 00 7 S 75 5 s 1 5 3
— HEW AR bR B TG R . A BT RE  R TT
 NTproNP SRR FFBR R 0T LA PR R K S i ke s DL R
B

T T T T
00 02 04 06 08 10

ERE
2 FT3.FT4.TT3.NT-proBNP 3 NSCLC

BEIRKRSHRISE ROC # &

2| —— FT3

—FT4

— T3

~———=NT-proBNP
B

0.0 T T T
00 02 04 06 08 10

-HRE
& 3 FT3.FT4, TT3 NT-proBNP 3t NSCLC

BERBBERIISE ROC #£&

3w it

i 988 e 2 1 5 D 0 R i 6 R B i 1) L
iR HE g B i A T i B iy N R RREAT OR T
PR R . NSCLC 72 Jifi g H i i EE 2904 8074,
R H TG W] AEAR . 29 85 0 B HRIZ R 2
MRS B . R £ I PR IR T O R LA

i 968 200 J0 43 6 20 ) 4k K O N'T-proBNP 45 3% % 1% £ Jik
eI I AR Ok [ N AN A B ST 4R NSCLC
SR YA B B R IR AL NT-proBNP 7K SF- 2
AR B FE AR R NSCLC & HOAR IR B R 1 NT-
proBNP 7K - 11 45 16 S AH S PERIF 5T

ORI 3 2 2 3545 TT4. TT3.FT3.FT4 f
TSH, H i s¢ 22 8, AR IR #% % % NSCLC 1 &
A VR R BB YT ET G A AR A B IR R R 2 AL T R
i 2 5 NSCLC g 43 fb R B L I PR o 2 43 30 B 3
ST A2 T B BRI & 5 NSCLC i #%
RN DL A S i L . MOUSA S 58 A Ry, B
R 2R T S R 3 R 4 e AR e A L O A R AR
SR TR R 2 R T A7 1R (EGFR/ERBB2) Ji [H] 4
Z Tl TR 235 DT 400 1) s 1 6 3% . AR SCHE HEBR
5 ) FRDR R 08 3R 205 R 1 JE o RN 2 4 I i L F
8 NSCLC 83 I 3% F IR R 38 38 7K T 19 78 4k B i IR
B, PR R TR M EH FT3 . FT4, TT3 K
SF- B AT T H A g E AT TR 4 A Gl B X R T~ 1T 3
Fbh IR C e B8 B FT3 . FT4.TT3 /K0 &8 & F
I~ A e B & . X S5 AERE Mo
iR — B HOARBF Y HRE T R OR IR R K OF
NSCLC s % 7% J 38 v i A8 fk . X Fh g R i A2 kvl
AE 5 R IR 38 2 A0 A B2 L5 - I TR 9% A % o A A
PR J 080 2 52 (A 00 1 400 3% A o 45 T PR A O



El e E #2074 2019 42 9 F % 40 %% 17 3  Int ] Lab Med,September 2019, Vol. 40,No. 17 e 2111 -

NT-proBNP & —Fft B A F) JK . &F 5K ifn 4 F0 HF 54
YEF B Z IR 1, 2 I AR K (BNP) 76 9 V) B/ AT 2
fiff 7= A2 B TCE PR N-AK i B, 5 BNP AH e, Hop 5
WA A AR E W T 0 ) 3 v 1Y 20 TR 1
AL o T AEOR A D B 5 R ik B IR i g =2 TR] A
eV K &R . NOJIRT 260 PEAk T fili 98 /& R 5 I
RAE 5 AR H] BNP /K P 2Z [\ (1 56 &, F 58 45 R BoR
BNP 7K -5 ifi g 28 AR J5 I i & AR AR 5 R A OG . R
B BNP 7K 5%k Jifi 6 A S5 5 2 RE f B JBE 43 4 A i IR
B . MASAGO 255 #8435 T NSCLC 5 4% 1fi3¢
BNP 7K 5 1t R R 25 19 06 3 L K 0 45 i R A8 it 5
IM3% BNP S8 51 56 2 L 45 9 & I I3 BNP 55 il
() HE B A G A B A% Y e NSCLC & I 5%
BNP 7K [ A% 42 75 BNP R 5 i ) NSCLC iz 4b
R AT RENE . B S Bt B 5T & B, NSCLC M
H ML NT-proBNP 7K F+ w5 . H bl & 16 97 3CR 19 4
B HOKE AT 5 R R, NT-proBNP /K 0] 78 £
T b AT 22 Ak A WE S A HEBR & A2 i NT-proB-
NP 5 I i) Fe i b, R0 HAE NSCLC o iy 48 £k L 45
FeW] W ELL] NT-proBNP 7K F i 3 &5 T H Ath 98 E %
HECZE A0 f B B AL, T~ 11 309 A0 Bb g % #5 R
FT3.FT4.TT3 AKF0] & & T I ~ IV 5 b g 4 5%
B BT B Bt i T A AR H S
MASAGO %M [ RF 58 25 RAFHE — 8 1 22 5%, 3 B
JE R AT 6 5 R 1 AR T 22 00 L

ARG R B /R FT3,FT4, TT3 5 NT-proB-
NP 7K 52 fAH 3G , 3% B 3% (8] ] BB A7 76 32 Bl 43 7Bl
il AR — 2R, AW R L BoR, FT3,
FT4.TT3 5 NT-proBNP %} NSCLC ## 1 ~ I
AU~ IV 93l PR 43 3 12 W7 HL A 6 v 1 22 45038 Ry S
B, 228 FT3.FT4,TT3 fil NT-proBNP %} NSCLC
I PR 3 39 /0 0 98 5 7% 16 12 W EL A — 58 19 I DR L T
VIR
4 & it

NSCLC # & KM i3 FT3.FT4, TT3 /K
ik s NT-proBNP 7KV Tt i o I 55 95 95 19 1l IR 43 3]
BIGEM B A6, FT3.FT4,TT3 /KF 5 NT-proB-
NP 7K ] 2 64 56 . HH R BR 3 % Al NT-proBNP /K
SFXF NSCLC £ 1 R 43 390 R i e 5 A2 4 0 35 H— %
14 7 SR FORR S 8 L i — K T RE AR NSCLC ¥ g 11 i
Jig v A EAE

2%k

[1] POLANSKI J,JANKOWSKA-POLANSKA B, ROSINC-

ZUK J.et al. Quality of life of patients with lung cancer

[J]. Onco Targets Ther,2016,29(9):1023-1028.

[2] EFTHYMIOU C,SPYRATOS D,KONTAKIOTIS T. Endo-
crine paraneoplastic syndromes in lung cancer[J]. Hor-
mones (Athens),2018,17(3):351-358.

[3] ZHENG H,ZHAN Y,LIU S,et al. The roles of tumor-
derived exosomes in non-small cell lung cancer and their
clinical implications[ J]. ] Exp Clin Cancer Res, 2018, 37
(1):226.

[4] JEAEF, Ghie, bR, S5, JE /D40 g it s i 5 FHOR AR IR K
-5 16 PR 43 300 04 AR 56k LT 0. Hp Rl 9 A Bl IR 2 A, 2015, 7
(5):347-350.

(5] F& . phAse. i B AR 1R BT R N A s i 0 0 i 4
M3 K 3 25284 LT 1. [ PR K B BE % A 35, 2017, 38(5)
625-627.

[6] LIM W,RIDGE C A,NICHOLSON A G,et al. The 8(th)
lung cancer TNM classification and clinical staging sys-
tem:review of the changes and clinical implications[]].
Quant Imaging Med Surg,2018,8(7) :709-718.

[7] Zeuli, XM L2, 5. VIBRE B A XL EAMER 2 5
AR/ H it g B 2R AT RAUE BT S R ]. R
2£,2018,47(3) :412-415.

(8] fny FHete. u J0 Il /0N 200 JH0 i o AN [) 5% % 4% B 19 R E 1 B5U/S
T 3 7Tk (R R i g 2 #% 6 ) MR R D . T M - e
T BERF R, 2014,

AR P TN [ el (R RN 3 S (R (Y )7 =N
SCOTT. BRI BE ~F . 2015,23(8) 1 1081-1083.

[10] OTSUKA T,NOJIRI T, MINAMI S, et al. Evaluation of
natriuretic peptide in non-small cell lung cancer patients
treated with bevacizumab together with carboplatin-pacli-
taxel:a prospective study[ J]. Anticancer Res,2017,7(7) :
3505-3512.

[11] MOUSA S A,GLINSKY G V,LIN H Y,et al. Contribu-
tions of thyroid hormone to cancer metastasis[ ] ]. Bio-
medicines,2018,6(3) : E89.

L12] thArfe, T Jy 5. 6 /N0 f i o 1 2 k7 TS ot 3 FROIR
BE AR A2 A Kol R 7 LT T v [ R W 5 1 0 M 4 2
#:,2013,12(5) :465-467.

[13] NOJIRI T,INOUE M,SHINTANI Y,et al. B-type natri-
uretic peptide-guided risk assessment for postoperative
complications in lung cancer surgery[]J]. World J Surg,
2015,39(5) :1092-1098.

[14] MASAGO K,FUJITA S, TOGASHI Y,et al. Association
between brain natriuretic peptide and distant metastases
in advanced non-small cell lung cancer patients[ J]. Oncol
Lett,2011,2(2) :253-256.

[15] Bt wm. JiliJis B s NT-proBNP 7K 25 1k K 75 fifi 98
R LT I AR R 2, 2014, 54(42) : 74-76

fcha H I :2018-12-26 &8 H #§:2019-03-06)



