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Association between thyroid hormone sensitivity indicators and

breast cancer risk
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Abstract: Objective To analyze whether there is a threshold effect between thyroid hormone sensitivity indexes and breast
cancer, and to analyze the subgroup analysis and interaction test of age. Methods 2 892 adults from NHANES were collected
between 2007 and 2012, including 83 breast cancer patients. Central thyroid hormone sensitivity indices were calculated,
including Thyroid Feedback Quantile Index for T4 ( TFQI,,, ) and T3 ( TFQI,; ), Thyroid Stimulating Hormone T4 Resistance
Index( TT4RI) , Thyroid Stimulating Hormone T3 Resistance Index ( TT3RT), and TSH Index ( TSHI), as well as peripheral
thyroid hormone sensitivity index FT3/FT4. The association between breast cancer and the thyroid system was investigated
using a multivariable logistic regression model. Smooth curve fitting and stratified analysis were used too, and subgroup analysis
and interaction tests were performed based on age. Results Model3 showed that Thyroid Stimulating Hormone (TSH) (OR =
1.33,95%CI.1.08 -1.63), TFQI,,, (OR =2.61, 95% CI:1.25 -5.45), TFQI,, (OR =3.15, 95% CI.1. 18 - 8.44),
TT4RI(OR =1.03, 95% CI.1.01 -1.05) , TT3RI(OR =1.10, 95% CI:1.03 - 1. 18) , and TSHI(OR =1.68, 95% CI 1. 14
—-2.50) were significantly positively associated with the risk of breast cancer. A linear relationship with breast cancer was
observed when TFQI,; =0.7, TSHI=2.4, and TT4RI <50( P <0.05). TFQI,,showed a threshold effect( likelihood ratio test
=0.040) when TFQI,,, <0.25. The relationship between TFQI,, and breast cancer was not significant( OR =1. 07, 95% CI .
0.36 -3.15), but when TFQI,,, =0. 25, it was significantly associated with an increased risk of breast cancer( OR =12.79,
95% CI:2.50 —65.40). Subgroup analysis further revealed that in women over 55 years old, increased central thyroid hormone
sensitivity indices were associated with breast cancer risk (P < 0.05). Conclusion Increased central thyroid hormone
sensitivity indices are significantly associated with the risk of breast cancer, which may be a potential indicator for breast cancer
detection in the future.
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Fig.1 Flow chart of study design and exclusion information
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Table 1 Baseline characteristics of patients without breast cancer versus those with breast cancer

i H JEFLIE B (N =2 809) LI B H (N =83) T/F/X? P
R (# ,x£5) 46.41 £17.22 63.67 +11.31 11.202 <0.001
EIER (kg/m? x +5) 28.88 +8.12 27.96 +8.82 1.047 0.306
ik n(%) ] 10.505 0.033
BUWEEHLEA 484(17.23) 10(12.05)
HALPEHE 5 358(12.74) 6(7.23)
EFHETH AN 1 134(40.37) 46(55.42)
BT ERA 624(22.21) 19(22.89)
oAb e 209(7.44) 2(2.41)
HERE (%) ] 1.991 0.370
BT 801(28.52) 28(33.73)
B hak R A2 605(21.54) 20(24.10)
‘Ll 1 403(49.95) 35(42.17)
WS HARBL [ n (%) ] 18.057 <0.001
g 5HERE 1 536(54.68) 48(57.83)
i/ BR/ nE 541(19.26) 2(2.41)
A GE 1S 732(26.06) 33(39.76)
MZERBE (% ) ] 4.405 0.036
2 2 108(75.04) 73(87.95)
& 402(14.31) 5(6.02)
o F 299(10.64) 5(6.02)
WA (%) ] 3.293 0.193
IRAEATSR 521(18.55) 15(18.07)
it F R 467(16.63) 20(24.10)
AR A 1 821(64.83) 48(57.83)
(%) ] 0.219 0.897
7 1 563(55.64) 47(56.63)
= 959(34.14) 31(37.35)
Ridsg 287(10.22) 5(6.02)
FT3 (pmol/L,x 5) 3.14 £0.30 3.03 £0.29 9.186 0.002
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SIgE| JEFLARIE R (N =2 809) FL IR (N =83) T/F/X* Pl
FT4(pmul/L,5c +s) 10.29 £1.65 10.70 £1.85 4.773 0.029
TSH(mIU/L,x ) 1.66 £0.94 2.12+1.19 19.173 <0.001
Tg(nyml,a} +5) 20.38 £92.95 23.44 £35.92 0.090 0.764
TgAb(IU/ml,Ec +5) 0.69 £0.41 0.71 £0.51 0.311 0.577
TPOAb(IU/ml,x +s) 0.85+0.92 0.80+0.93 0.245 0.621
FT3/FT4(x +5) 0.31 £0.05 0.29 +0.06 11.230 <0.001
TSHI(x = 5) 1.73 £0.61 2.02+0.67 18. 483 <0.001
TT4RI(x £5) 16.90 £9.89 22.85 +14.40 28.226 <0.001
TT3RI(x £5) 5.18 £2.98 6.41 +3.64 13.652 <0.001
TFQIFT4(;} +5) -0.02 £0.32 0.13 +£0.36 19.558 <0.001
TFQIFTS(;E +5) 0.46 +£0.24 0.55+0.25 13.758 <0.001
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Table 2 Association of thyroid hormones and their sensitivity indicators with breast cancer

. B 1 B 2 Hm 3
HbE OR(95% CI) P A OR(95% CI) P A OR(95% CI) Py
FT3 0.27(0.12 ~0.63) 0.002 0.80(0.33 ~1.90) 0.611 0.89(0.37 ~2.13) 0.788
FT4 1.14(1.01 ~1.28) 0.029 1.04(0.92 ~1.17) 0.532 1.05(0.93 ~1.18) 0.461
TSH 1.52(1.25~1.84)  <0.001 1.28(1.05 ~1.56) 0.016 1.33(1.08 ~1.63) 0.007
FT3/FT4 0.00(0.00 ~0.05)  <0.001 0.16(0.00 ~12.62) 0.411 0.16(0.00 ~13.04) 0.414
TSHI 2.29(1.57~3.35)  <0.001 1.56(1.06 ~2.28) 0.023 1.68(1.14 ~2.50) 0.009
TT4RI 1.04(1.03~1.06)  <0.001 1.03(1.01 ~1.04) 0.004 1.03(1.01 ~1.05) 0.002
TT3RI 1.12(1.05~1.19)  <0.001 1.08(1.02 ~1.16) 0.015 1.10(1.03 ~1.18) 0.006
TFQIFT4 4.62(2.33~9.18)  <0.0011 2.25(1.10 ~4.62) 0.026 2.61(1.25~5.45) 0.011
TFQIFT3 5.79(2.26 ~14.86)  <0.001 2.67(1.03 ~6.92) 0. 044 3.15(1.18 ~8.44) 0.022
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Table 3  Segmented regression analysis between central thyroid

hormone sensitivity measures and breast cancer

B4 OR(95% CI) P x{%&%ﬁ&k
TFQI,p, <0.25 L07(0.36~3.15)  0.906 40
TFQIp; =0. 25 12.79(2.50 ~65.40)  0.002

TFQIpy <0.7 1L60(0.426.09) 0.490 |57
TFQIpy =0.7 50.18(1.03 ~2434.74)  0.048

TSHI <2. 4 L21(0.75~1.97)  0.432 oo
TSHI=2. 4 4.73(1.62~13.80)  0.004

TT3RI< 10 1.09(0.99~1.20)  0.090 o .-
TT3RI=10 1.13(0.91 ~1.40)  0.253

TT4RI <50 LO3(1.01~1.05)  0.006 4 og
TT4RI=50 1.03(0.95~1.13)  0.480
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Fig.2 Smooth curve fitting of the relationship between TFQIy, , TFQl ., , TSHI, TT3RI, TT4RI, and breast cancer risk

R4 BRI AL
Table 4 Subgroup analysis by age

i H 4R <550R(95% CI) P 55 <4E#% OR(95% CI) P BTN P A
TSHI 1.60(0.75 ~3.39) 0.222 2.05(1.30 ~3.24) 0.002 0.578
TT4RI 1.03(0.99 ~1.07) 0.089 1.04(1.02 ~1.06) <0.001 0.926
TT3RI 1.08(0.96 ~1.22) 0.209 1.13(1.04 ~1.22) 0.003 0.591
TFQT ey 3.39(0.83 ~13.83) 0.089 3.32(1.43 ~7.69) 0.005 0.979
TFQT ;s 2.96(0.47 ~18.71) 0.249 4.53(1.43 ~14.31) 0.010 0.700
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