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MHRA(1206). WERLABEER. 5. BESEBER. HHE4AHEE(body mass index, BMI) =
R HE (kg)/ & F(m?). FRAHFENS AN EERE(TC). W=/ (TQ)EMET). MigElR. B
2 R e S BT B VEAS I BRI Dh e B4R . Spearmaniki4r#HTTSH. FT3. FTAS5HERKEZRME
SEHBIIMERME. LogisticE AT ARBHHMER. KHZRE LIERER L (receiver operating
characteristic, ROC)/HT FRIFBEREILIHEEEFHZHIE. ER: FBAGXRAMIL, Fit.
BMI. WHREZELHFRIHBERTLH%E X[52 (49, 58) vs (53 £ 10); 25 (23, 27) vs 25 (22, 27),

0.90 (0.85, 0.95) vs 0.89 (0.82, 0.94), ¥JP >0.05]. FLAEHTG. TCH T XHBA[1.56 (1.10,2.07) vs
1.18 (0.84, 1.40); (4.80 + 1.06) vs 4.27 (3.98, 4.6), P < 0.05]. FEATSHE TXHE4[3.26 (2.12,
6.51) vs 2.49 (1.77, 3.60), P < 0.05], FTHETXFML[(14.49 + 3.39) vs (16.47 % 2.54), P < 0.05]. F.
MIES B, SI~MIEM L I~IVAITSH.FT3. FT4E R T tH3 5 X [3.09 (2.09, 6.33) vs 4.44 (2.23,
17.24); 4.53 (4.09,4.96) vs (4.12 + 1.08); (14.61 + 3.19) vs (13.80 + 4.43), ¥JP > 0.05]. Spearman
FFEEMTETR, ABERKEZETSH (r=0.203,P = 0.029) 2 IEA%; WELHBSTSH (r = 0.189,
P = 0.042)2IEMX, EFT4 (r = -0.345, P = 0.000) fi#i5%. Logistic/a]/3% R ER, TC (OR: 2.031).
TG (OR: 2.318). TSH (OR: 1.257) A HERIAMER ERBRHEER, FT4 (OR: 0.807) K2 ILARE AR
HE . FT42 W ILE 2R E TAEAHE 4k (ROC) ER, TSHZ WL IRFEIAUCH0.642, & i {5 94.055
mIU/L, BUREEN0.414, F 5 40.942; FT42 W FLIREKAUCKHO0.691, B WHE ~H15.475 pmmol/L,

BUREHN0.647, FREN0.675. F5ib: TSHFE. FT4MREELEREMMBEREE. HTSH > 4.055
mIU /L, 2 LR 1 B 12 WrR AR 35 24FT4 < 15.475 pmmol /L, A FLIE 5 2 32 MR i .

X in
FRBEE, ALWE, 2HNE

Study on the Diagnostic Value of Thyroid
Hormone in Breast Cancer

SERER

NESIM: EWE, %, ZRIE, £MT, EERE, BEGE RIS SWEHRPT IR IR 5k
J, 2023, 13(6): 10515-10522. DOI: 10.12677/acm.2023.1361471


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.1361471
https://doi.org/10.12677/acm.2023.1361471
https://www.hanspub.org/

2

%

Lizheng Wang}, Jun Li?*, Siyuan Li2, Yaning Wang?, Tongyao Wang!, Qianqian Tian!

1Department of Endocrinology and Metabolism, The First Affiliated Hospital of School of Medicine, Shihezi
University, Shihezi Xinjiang
’School of Medicine, Shihezi University, Shihezi Xinjiang

Received: May 28", 2023; accepted: Jun. 23", 2023; published: Jun. 30", 2023

Abstract

Objective: To explore the diagnostic value of thyroid hormone in breast cancer, and to provide ba-
sis for early diagnosis and definite diagnosis of breast cancer. Methods: 236 women in our hospital
from September 2019 to September 2021 were included as the research objects. They were divided
into the breast cancer group (116 cases) and the control group (120 cases) according to whether
they had breast cancer or not. The age, height, weight and other general data of the two groups
were collected. Calculate body mass index (BMI) = weight (kg)/height (m2). Roche automatic bio-
chemical analyzer detects cholesterol (TC), triglyceride (TG) and other indexes of liver and Kkidney
function and blood lipid. The indexes of thyroid function were detected by electrochemilumines-
cence immunoassay. Spearman method was used to analyze the correlation between TSH, FT3, FT4
and the maximum diameter and lymph node metastasis of breast cancer. Logistic regression was
used to analyze the influencing factors of breast cancer. Receiver operating characteristic (ROC)
was used to analyze the diagnostic value of thyroid hormone in patients with breast cancer. Results:
There was no significant difference in baseline data such as age, BMI, and WHR between the breast
cancer group and the control group [52 (49, 58) vs (53 % 10); 25 (23, 27) vs 25 (22, 27), 0.90 (0.85,
0.95) vs 0.89 (0.82, 0.94), both P > 0.05]. The TG and TC of the breast cancer group were higher than
those in the control group [1.56 (1.10, 2.07) vs 1.18 (0.84, 1.40); (4.80 + 1.06) vs 4.27 (3.98, 4.6), all
P < 0.05]. TSH in breast cancer group was higher than that in control group [3.26 (2.12, 6.51) vs
2.49 (1.77, 3.60), P < 0.05], and FT4 was lower than that in control group [(14.49 + 3.39) vs (16.47 *
2.54), P < 0.05]. There was no significant difference in TSH, FT3 and FT4 between stage I~II and
stage III~IV breast cancer [3.09 (2.09, 6.33) vs 4.44 (2.23, 17.24); 4.53 (4.09, 4.96) vs (4.12 + 1.08);
(14.61 * 3.19) vs (13.80 % 4.43), both P > 0.05]. Spearman correlation analysis showed that the
maximum diameter of breast cancer was positively correlated with TSH (r = 0.203, P = 0.029);
Lymph node metastasis was positively correlated with TSH (r = 0.189, P = 0.042) and negatively
correlated with FT4 (r = -0.345, P = 0.000). Logistic regression results showed that the increase of
TC (OR: 2.031), TG (OR: 2.318) and TSH (OR: 1.257) was the risk factor of breast cancer, and the
decrease of FT4 (OR: 0.807) was the risk factor of breast cancer. The receiver operating characte-
ristic curve (ROC) of breast cancer diagnosed by FT4 showed that the AUC of breast cancer diag-
nosed by TSH was 0.642, the cut-off value was 4.055 mIU/L, the sensitivity was 0.414, and the speci-
ficity was 0.942; The AUC of FT4 in the diagnosis of breast cancer was 0.691, the cut-off value was
15.475 pmmol/], the sensitivity was 0.647, and the specificity was 0.675. Conclusion: The increase
of TSH and the decrease of FT4 are the risk factors of breast cancer. When TSH > 4.055 mlIU/L, it
provides a basis for the definite diagnosis of breast cancer; When FT4 < 15.475 pmmol/L, it can
provide basis for early diagnosis of breast cancer.
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1. 5|8

FLHRJE (Breast cancer) [ 142 201 A R 99 R d e~ 150 UL ISR g o o 61 [ 2] LB 2 095 2R 30 g o tH: 5L
SERIKP ) 2 4, ©E N B I Lot f R ) R — OB R, 2020 SRR E L E R SR T ECN 11.7
Ji, Rt e EAL[3]. FIRBRIER (thyroid hormones, TH) [4]1/E&MUAARAE KA B8 B iR, ST
MREAEK. KB i RIIResSaE R, BEAERIALS] (6], TH AT E IR S, X 5L
MK REH BN, T3 %S AEA RN G S #ikAb . 778115 AN Meta 73 #7455 2
71~ FRORORT 7L Mg i A2 2 IRV TG B A G o 5K BH . /e 9 [ 758 NN A FOIR R D REAR T 5 L A AH ELAE
(577 A, AT AR AR PR R R BUR TG A R E . K 6158 Al 8 FUIR IR 5 AU R 4R
FATHRNE, B AR D) Aol 2 70 e 1 fE R 5, RN Leila E Zyla [8]5F A\ FE S50 R ILHVIR AR D) fig
IR A TS LRI I — N OR BT DR 2R, FEOIR R D e Dol A 7 42k A W e 52 3L s B R A o

FOIR R D) REIRGR 5 PR R AE IR R — B2 BV 2 W 5T 3 O B A, DAAE B 98 45 S i BOIR R D e ik
B2 FLIYE N E RN R —, RE SRR 1 IR IE DD Re 0B AE A FL I (B 8 R, (HH TANE
W TR A, Z R BAEAE S, T HAR FAR IR (Serum thyroid stimulating hormone, TSH).
Ui 55 =R i )5 2 BR (free triiodothyronine, FT3). i &5 DY JiR )51 28 & (free tetraiodothyronine, FT4){E 5y 2
B PR R T e A BURR R AR (9], % FLIRE 2 B B ATEEE 0T 78 . B2 T 0k, AR 7T B AR R T AR IR
TEFLNRIE P2 WA R, 43 B FR IR R 5 FLR R AR B D8 28, D FL e 1 B2 W A IR 2 T R A3

2. AREFZE
2.1. —f%ER

4N 2019 4 9 H A 2021 4F 9 AR TN 116 BIFLIE B FH LML, [FIAT A A 2 AR i
T MR Ah 7™ S5 1R R Ao 120 91 A0 HRAH . 7L 28 P A T U0 RISAE TR B 4 2 3L e R IR
77, RJESRHATHIGUR B A S FUIE . GIAbRHE: 1) ARATHAT TSH. FT3. FT4 Al 20 5L R
B 2) AT PR RAREAR; 3) RTLIREZEWIT . T80T KN UGTT 4) IRKTRI 2%
HERRARAE: 1) AN AATMER ;s 2) SRR, WIFLIIE S, 3) BEAEA FLARE N s s fh vk
IR L 4) ARG, BE IR0, RS T IR I . AN A B R AR B 2R O
ZHHE, FrA N R MR E A

22. ARFE

IANPE B EFRE . TE . E . BEL B RS RER. tFEARPTIEE(body mass index, BMI) = &
H (kg)/ & fFi(m’). R LE(waist-to-hip ratio, WHR). /I 8 h AL, YRH R4 kL 4 ml. SRAZ K
4 H N EN BT (25 Modular DPP-H7600) Kl I [ B (TC) Hith = R(TG)SE & Dh A M flg 4R bs . AfL
22 RN I 5E 1 (electrochemiluminescence immunoassay, ECLIA)G I TSH. FT3. FT4 S HUIRARThAESS
b, G EKIE T Roche AH].

2.3. G EAE

KH SPSS 23.0 M4 & Graphpad prism 9.1.0 #HA#ATHTH 220 MKl IES ATt EZEEH(x £55)
Fon, HEECRH th s WA MR SR P A (b Ui FROR, AIEVECR A U R
Spearman V%7041 TSH. FT3. FT4 5 758 i K B Stk B2 4556 2 A G M . Logistic [R1VA 43 B 7L 3 1
SR . DU B W AL N S hnitE, 2 238 TAERHIE #h 28 (receiver operating characteristic, ROC)
38T TSH. FT4 fEAMe B H 2 Wi . DL P <0.05 NERBA G E L.
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3. &R
3.1. FLRRER. XERABELFRIAEEE

FUE AR . BMIL WHR %536 28 YERL 506 IR AL AR b 25 57 o482 X [52 (49, 58) vs (53 £ 10); 25 (23,
27) vs 25 (22, 27), 0.90 (0.85, 0.95) vs 0.89 (0.82, 0.94), ¥JP>0.05, % 1], &%, HAHM.

Table 1. Comparison of general data

F 1. —RRERIAIELER

FIEHM =116) SR (n = 120) P

() 52 (49, 58) (53 +10) 0.406
BMI (kg/m?) 25(23,27) 25(22,27) 0.739
WHR 0.90 (0.85, 0.95) 0.89 (0.82, 0.94) 0.070

3.2. ABRAELE . FERLEEE IEFRATELER

Pt e, PR TG TC & TXFHRA[1.56 (1.10,2.07) vs 1.18 (0.84, 1.40); (4.80 = 1.06) vs 4.27
(3.98,4.6), ¥JP<0.05, # 2], AST. ALT. CR ZRLLiH¥E LI P>0.05, % 2).

Table 2. Comparison of biochemical indexes

2. EIEARRIELER

FIEHM = 116) SR (n = 120) P

AST (U/L) 15.45 (11.30, 21.90) 14.20 (10.63, 20.25) 0.239
ALT (U/L) 17.65 (15.13, 21.40) 17.95 (15.45, 20.85) 0.589
CR (umol/L) 54.00 (49.08, 61.85) 54.70 (48.48, 63.38) 0.533
TG (mmol/L) 1.56 (1.10, 2.07) 1.18 (0.84, 1.40) 0.000
TC (mmol/L) (4.80 + 1.06) 427 (3.98,4.6) 0.000

3.3. BLBRFELR. XPERLH[E TSH. FT3. FT4 BILLE:

Pl b, FUJE 4 TSH & TR Z[3.26 (2.12, 6.51) vs 2.49 (1.77, 3.60), P <0.05, # 3], FT4 1%
TXFHEZA[(14.49 +£3.39) vs (16.47 £ 2.54), P<0.05, % 3].

Table 3. Comparison of TSH, FT3 and FT4 between groups
7= 3. 418 TSH. FT3. FT4 KILLER

FIEH (@ =116) SR (n = 120) P

TSH (mIU/L) 3.26(2.12,6.51) 2.49 (1.77, 3.60) 0.000
FT3 (pmmol/L) 4.53 (4.06, 4.96) 4.56 (4.25,4.83) 0.516
FT4 (pmmol/L) (14.49 + 3.39) (16.47 +2.54) 0.000

3.4. FEIZLEEE S TSH. FT3. FT4 BELE

MR 2 e, 5 T~ AR EG L TTI~TV ¥ TSH. FT3.FT4 £ % L801H# & X[3.09 (2.09, 6.33) vs 4.44
(2.23, 17.24); 4.53 (4.09, 4.96) vs (4.12 £ 1.08); (14.61 £3.19) vs (13.80 £4.43), ¥ P>0.05, % 4].
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Table 4. Comparison of TSH, FT3 and FT4 in phase I~II and III~IV
< 4. 1[I 8. -1V 8A TSH. FT3. FT4 MLLER

I~11 1 P
TSH (mIU/L) 3.09 (2.09, 6.33) 4.44(2.23,17.24) 0.171
FT3 (pmmol/L) 4.53 (4.09, 4.96) (4.12£1.08) 0.274
FT4 (pmmol/L) (14.61 £3.19) (13.80 + 4.43) 0.475

3.,5.TSH. FT3. FT4 S BERAERIACEEER Spearman X457

Spearman M EVEM TR, LA KBS S TSH (r=0.203, P=0.029, 7 5)21EH%; #HEL%
5 TSH (r=0.189, P=0.042, & 5)R2IEFAX, 5 FT4 (r=-0345, P=0.000, % 5)2MFHK.

Table 5. Spearman correlation analysis of TSH, FT3 and FT4 with breast cancer diameter and lymph node metastasis

%2 5.TSH. FT3. FT4 S3BREERRKELEEHBA Spearman X454

IR K B4R Nt
r P r P
TSH (mIU/L) 0.203 0.029 0.189 0.042
FT3 (pmmol/L) —-0.170 0.068 —0.146 0.117
FT4 (pmmol/L) —0.008 0.929 —0.345 0.000

3.6. ALIREFMMEERY Logistic B354

PLET B MK AR &, DLEERS. BMIL AST. ALT. CR. TC. TG. TSH. FT3. FT4 /F B4
i, 4T logistic [B1U5, 43 BT FLIRIE A AE IR IN 2. 45 B B8, TC (OR: 2.031). TG (OR: 2.318). TSH (OR:
1.257) e e Ul R ARG 2=, 10 FT4 (OR: 0.807)B& R 2 AL e R AN G IR R . WK 1.

OR (95%Cl)

BM - e 0.935(0.838,1.042)
. ,,, 1.020(0.989,1.052)
Fra—] bt 0.807(0.705,0.924)
FT3 - — 1.220(0.911,1.657)
TSH e 1.257(1.070,1.476)
G 2.318(1.400,3.839)
TC : 2.031(1.352,3.051)
CR - m 0.979(0.947,1.012)
AT - - 1.007(0.996,1.017)
AST m 1.003(0.975,1.032)

e B A e |

0 1 2 3 4

OR

Figure 1. Logistic regression analysis of influencing factors of breast cancer
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3.7. ROC pi%k

ROC Hi£% 57w, TSH 2 Wi 3L B i i 28 T AR (AUC) N 0.642 (95% 1] {5 [X 18] 5 0.570~0.714, P < 0.05),
WA 9 4.055 mIU/L, UK 4 0.414, 5 5 5 04 0.942; FT4 12 W L 5 1 28 T A (AUC) N 0.691 (95%
AME X A4 0.624~0.759, P < 0.05), #RWr{E Y 15.475 pmmol/L, UK N 0.647, 57N 0.675. WA

2. Kl 3.
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Figure 2. ROC curve detected by FT4 alone
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Figure 3. ROC curve detected by TSH alone
3. TSH BRI ROC Bk
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4. Wig

BRI SCHR B R, e E Lot LR I R R AR T IR LT[ 10], BHEAEFFRE TR, S5 iy
e, xR RS W X s AR L, MY SR EMN . RS FIRIREE TR E, 2T
Fefi - 4k - BB, WEZRXR % YI[12].

KT R IFLREA TSH. TG, TC ¥JH & & T R4 (P < 0.05), FT4 B 2K T % R (P < 0.05),
FT3 #3508 (P > 0.05). FUEA FT4 K TXHEA, 11 TSH & FRHEA, wlheS T mmi - ik -
FOIR i £ S At A 22 [ 13]. IR Logistic [MIA4M T i 7~, TSH Fhi. FT4 PRSI K KR &, ik
XFHOII AL RN, HURIEEE TR G 2 KR BRI ZAED, AHRRER 2RI,
MNITTHECE R 2232 R BT/ 321 MAPK @6, Jcb RURIR 2 R T R B A, S0 40 i A AR
FORBRB R AT LASE &1 TGF 4 p53 BERRIA, (REHEMMERFE T FUREREE v S G i S
AL, [R5 A5 TR o b b R 0 e ) S 0 A, AT B A B e #4228 Pk . TSHL mT A B i FFAE
3-Fdk-3-FHOE I A A 6 SR G0 RIE Je k>3- -3 U I A A G R G I BERR AL, B
e REL T 0L (R R AR [ 1410 TG T BT B BRI R DB AR A8 28 A = I - veh g 7 A e P 5 B 2
TG B2 BRZBEIRFTEL15]. Hiroshi Arimura 58 A[16]MIWF 7RI, 7k TSH HIEEAR IR B & RAT4 T
FOR R 2 B AT VR AT BRI TSH ZKF, M B S8 NI /N, X S AR e s AL, AR LA
R R BAR S TSH RIEASG, (R F U ARk . BEAE HOR IR M 7T 17 R0, k2
RIS TSH = TR A ME S HB I EREP < 0.05), TSH iJfi3 5 RS 3R, 24H% TSH
AT S, $oR T BEAEAE Tk G5 He B, B SE R LG5 B S A R A, [ A 22 % B 2 ) TSH
K, e LR — P R R B E S . AR A R R, MBS S TSH £1EM%, 5 FT4
B, B5 - #ME, M~V 8 TSH 85, FT4 8K, HERLESI#E L, 50 TSH. FT4 7]
25 T AR AR, TSH K FPFm. FT4 KPR R A IR S TG AR, X2 IE S5 H
ARIR IR (RIBIF FE A A HAE 1) o

K ROC i Ze 73 b & e bn I BUR L FIRE S VR ZR- 6 P4 . TSH 2 W FLIE Y AUC = 0.642, EBIH{E A
4.055 mIU/L, BUBKEH 0.414, K¢ 579 0.942; FT4 2 Wi FLIRE Y AUC = 0.691, #Ki{E 4 15.475 pmmol/L,
BUKEH 0.647, FEREA 0.675. TSH 2 WL e 805, 24 TSH > 4.055 mIU/L i, TSH F&
LIRS AR S WHR LRI . FT4 FBUERMER R, 24 FT4 < 15.475 pmmol/L i, N FLIRE 1 5102 W
SRR o

FLIE & — P R RPN, A 2R RY,  FOIR R 7E X R M 2R e g B AR B AR R T RE R 2 P 2R
RI18], AHIFFLH R BRAPEAE TR — B 50 AR IR 5 AU & AR R R R, Rl — B HR IR
PPAL FUIRRE & R BURE SR e, SRR AT E— DA 5T RO IR T REXT &P Y (1 520

25 b, 24 TSH>4.055 mIU/L B}, JFLIRSE e 2 Wit k4R, % FT4 < 15.475 pmmol/L K, #&/R
5 LR A L

EHEWH

Mo R AR R BRI E = 9 2 R MDT MRS 297 75 26 5 7 58 1) s 31 B
(2021AB031); A 1 K2R FEA B AR T H (CGZH201911); #rigte A X alH 5] Stk EFiz
T B IR AR R RV A0 1298 T7 8 5 R 5 1K 758 S (20 18BB040) o

SE 3K
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