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CHRZE] B RN S = AUFDR AR Z R (T3) JF e R AR 28 (FT4) B H: Ho AR 78 50 2 0 LR SE (AMD
BH G AR B AR (PCD J5 4k & 0 J1 53 Cheart [ailure, HF) B9 K M8, 75 5% : 1018 43 B 2007-01—
2015-12 FRHIIA Y 404 4] AMI 47242 PCLRE 0 —MIRYY AT PCL AT ILTE 28 b Am 259 8 75 0 3h B ek 3h
ik i 52 S5 i PR GERL , LK PCT R 1 4F P9 B0 i LA A R 3044 1 & AR AR B0, JUHE IR HF A BEIR T 19 & A %, OF
HYEH JGE HE T ABEIRITIG B /o8 HE 4UREE HE 41, 38 i 21 100 e 3240 3 TAERRAE il 48 (ROC B Z0) .
logistics [IH 43 B S5 FAG MLV S T3 T4 KHE S HF HA B A AR HE M, &8 404 4] AMI 3%, 18
B8 # (4. 5%)7E PCLIRYT )R 12 A H W HE BRI ABEIRYY . HF 4009 L3 8 T3 AR T4 HF 41[(84. 3+
21.0)ng/dl # (101, 2420. 4) ng/dl, P<C0, 001],1fij fT4 K& FIE HF 4[ (1. 4440, 26)ng/dl : (1. 2340, 22)
ng/dl, P<<0.0017],3f H HF 198 T3/{T4 6% T3 HF 2H(58. 39421, 35 ¢ 124. 54+24. 07, P<0.001), IfiL{
T3 KL T3/1T4 M AE ROC M4 T A48 5124 0. 763 F1 0. 795, 2 Wr B MG 43 % 81. 19 ng/dl Fl 67. 46,
L H K logistics BUH AT, & T3/IT4 HFFALZE AMI 35 PCLIGYY 1 4F N &4 HF (920 57 W B+ (OR=
0.976,95% CI.0. 964~0. 989, P<C0.001), £i#®:AMIJ5 M T3 K FREMLS PCLIAYTE 1 41 HF % L %1
A&, B T3/1T4 fH<C67. 46 ;&I HF &40 R IFFE 45 .
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Correlation between serum total T3 and free T4 levels and
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Abstract Objective: To investigate the predictive value of serum total T3,{ree T4({T4) and their ratio in the
ouccurance of heart failure(HF) after acute myocardial infarction(AMI) treated with percutaneous coronary inter-
vention(PCD). Method:; This study retrospectively enrolled 404 cases of AMI patients treated with PCI during Janu-
ary 2007 to December 2015 in our department. The baseline characteristics of serum biochemical markers, echocar-
diography and coronary angiography results,and 1 year major adverse cardiovascular and cerebrovascular events,
especially for HF requiring re-hospitalization, were collected. All patients were subgrouped into HF group and non-
HF group based on the occurrence of HF requiring re-hospitalization. The correlation between the total serum T3,
{T4 and its ratio and the incidence of HF requiring re-hospitalization statistically analyzed by comparing the
groups, the receiver operating characteristic curve,and the logistics regression analysis. Result: Among the 404 pa-
tients with AMI, 18 patients(4.5%) were rehospitalized within 12 months to control HF symptoms. The serum to-
tal T3 levels in HF group were significantly lower than non-HF group [(84. 34 21.0) ng/dl vs (101. 2420. 4)
ng/dl, P<<0.001],the fT4 levels were higher than that of non-HF group[ (1. 44=+0. 26)ng/dl vs (1. 23+0. 22)
ng/dl, P<<0.001],and the total T3/fT4 ratio in HF group were lower than that of non-HF patients (58. 39 £
21.35 vs 124.54+24. 07, P<<0. 001). The area under ROC curve for serum total T3 level and the total T3/{T4 ra-
tio were 0. 763 and 0. 795 respectively,and the diagnostic thresholds were 81. 19 ng/dl and 67. 46 for total T3 level
and the total T3/fT4 respectively. In the multivariate logistic regression analysis, the lower total T3/{T4 ratio was
an independent predictor of HF requiring re-hospitalization within a year of AMI patients after PCI treatment (OR
=0.976,95% CI:0. 964~0. 989, P<C0. 001). Conclusion: The decrease of total T3 levels after AMI were well cor-
related with 1 year HF in patients treated with PCI,and the total T3/{T4 ratio <{67. 46 was a good index for pre-
dicting the occurrence of HF.

Key words acute myocardial infarction;heart failure;serum total T3;free T4 ;total T3/fT4 ratio
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= flll B R IR 2 R (triiodothyronine, T3) 7E.0x Il
R GE HAG R I A8 0 5RO LIS 4R g R RS n o
i 1 = 00 VR () B 3 e % IR 4 B 1l 78 BEL O O ek
HLEE K L AR AR H R BRI 25 A A (non-thy-
roidal illness syndrome, NTIS) H, 1] H4 B ifil 75 17 25
T3UT3) BIFEALANZ T3 (eT3) KFH T, 0 T
=l (heart failure, HF) F1 2 ¥ .0 L B € Cacute
myocardial infarction, AMD &% WL H NTIS 3
PESERG . AROK P T3 1111 5 7R AL A4 Y 7 38k el 2
B T3 By FF 2Lk R AT 5 20 D g % A RO JULEE 98
(1 AL T3 K B R AR 5 0 A 5 05 1 e R
JEE R R R R W0 AHSCE . B iU 2 BT 58 i
T ME FT3 1 rT3 K P X A7 28 5 5k R 3l ik A A
V64T (percutaneous coronary intervention, PCI) f
AMI FH I PRGBS PET (8 H R fE 0 4 it
L3 A T3 ZKSFFiE B R AR R (AT X AMI 84
TS 00 AH OGPk B 5. B I AR B S 3 DT A IS B
T3 M{T4 KF-4E AMI 24 PCLRYT R 1 EIN S5 &k
A= HE B9 S PEDTIE .

1 X©&E5F%
1.1 X%

8] B 1 4 2007-01—2015-12 & BL i 34 19
404 5] AMI & A b OB FHAF R =18 %
R4 3 [0 G 2 2216 2 WA T 1 ST B
B RO U AE (STEMD 8k ST B df g 0 LA
JE(NSTEMD ; @ 21217 PCLIRYT s DA 1 K U5
OB, HEBRARE . O il & 5 25 M AMI; @ HUAR R 9
IR YT IR BUA YT s O I A2 H R AR B R (thyroid
stimulating hormone, TSH) >9 mU/L, o {T4>
3 ng/dI HUIR B T e = .

1.2 Vs 2B Ak Fs prks A

A B Y B AMI SE AR P2 (1 +2) h i
B ARBE . A BESG BIZ SR MR 00 1l 7 F R R 3R R
B %4 i 44 K (brain natriuretic peptide, BNP) 7K 3,
L afi v FOIR IR CR G 4% S T3 (T4 Fl TSH, [
FI G 0 455 JUL T o JEE 5 S P T (UL 2 % g [) 1 g
(CK-MB), JL55 % 1 1(cTnD ], Ifi i 7K 7 F1E T
AE B /N ER UE T A (GFRO S8 46 F5
1.3 B 75 L s I R AR 2h Ik 1 52 K A

PR BB TR A B IS R BRAT 8 75 0 o)y [ A L
PGSO 0 S8, AR DL E 3 A
(LEVE) [ Bt A2 2 W45 D) g, DL 2 3 Il dat 2 B2
(E) 5 R 30 1 37 38 BE (e A LU AEL (E/e) SO A2
F RV IR D RE S LA (8] B L0 BE (Y BT 34 (H S B B E
() 2 (8] B iz S D) BE , DA = 20 M S it 5 I 7 ik A
{8 L 8 2 it A = U 46 JE (ventricular systolic pres-
sure,RVSP),

Fr i B E AR S COMUESE 2t & 4E 12 h

D A7 56 4R 3 ik i 5% (coronary angiography, CAG)
1 PCT FREEIRYT . fEARIERAE WA TA17 CAG K
2 IF AR e AR Bl Dk B AR Bk 78 =50 0012 Wy AR Bl
ks AE . 720 3 T 300 AR 5 2 A IR Bl ko A2
B AETERIA R I 2 MR 722 .
1.4 I R BE 7 R0 Co 0 1088 A B =R 1

BE 17 IC 5% 404 6] AMI (835 B9 I R 55 8L, 91 76
AMIARYT G 1AF N E BT 112 BE U5 s f 36 [l 5 .
DL HF B ABE 3RS0 O B SE 5 5 IR 3 ik 8
S B ™ B O SIS I A O A R A L 12 S A N
DIRMEEE TS O AMIIRYY G 1A 250 i
1L 4 A B 55 4 (major adverse cardiac and cercbral
vascular events, MACCE), DR PESE - EE I8 4
T H AR P A7 A O 2% R 800 I 458 40 E 48 O A
FeiPE HE 80 DAL S 3 e T,
1.5 Geitsibs

AW R SPSS22. 0 G 112 B A #4743 #r
TR DL o s R, IR DL ¢ K 56 40 A7 5 TH B9 R}
DLV RIR,IFLL ° K343 07 5 LA 323 3 T AR R AE Hh
2% (receiver operating characteristic, ROC) 34k 7l
W HE (913 S T3 K V8 T3/ 1T4 {9 BE I
LI ROC 14k F i 2 (the area under curve, AUC)
A4S 12 W 4 1 s LA Kaplan-Meier & 77 i1 28 20 #f A
[F] 261 1] ) 26 A7 % 22 57 A 2 I & logistic [ IH 43 HF
P & A G FE AR By T A fH . A P<<0. 05 SH 25 5
A G FE L
2 &R
2.1 FEEGORHRHUIR R PR KT R

404 i AMI B b, 59 1 (14. 6 %) #E 1 47 Bl
VI B MACCE, H 42 45 18 i) (4. 5%0) K
HF FFABE B . EHRMEA T HF (L EH 8 H
4y HF 418 Bil, o5 4. 5%) AdE HF 41 (386 fi,
di 95.5%0) .2 HBEM L ERILE 1, 2 HWE
Wy MR 0T BE4Y 9L BNP K LVEF E ¥ E/e

"\ RVSP.T3 /K (T4 K2 b2 5/ 51

2T S T e AR B o A8 A T W] I 25
2.2 HURMREE ST HE 2 Wi 8

Wit ROC gk AUC=0. 763(P<<0. 001)iIF 5
T3 7K ¥ HE H A 847 0912 W i U A0 (8, Hi2 W
B R 81. 19 ng/dl (FF = & 61. 2% . R # &
85.5%) (& 1), it T3/{T4 H ¥ F e (T4 1
A KT UESE HE 4 E 19 8 T3/1T4 {EAL T3k
HF 4 (3 1), LS T3/1T4 ) ROC 4 AUC=
0.795(P<C0. 00D HESL A T3/{T4 {H X HF ) %& 4
LA A7 012 W B0 0 8, HA2 B (6 67. 46 (Fy
SR T2 2% REE 77.5%) (K 1), & T3/{T4
fEXT HF B2 W 10 A (6 s 0 T 6 T3 /KF
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Table 1 General data B1CY%) , at s
Wi [H HF 41 (18 ) 4k HF (386 i) t/y P
FEir /% 70.47+9. 6 63.9+10.1 2.67 0. 008
51 6.790 0. 009
& 10(55. 6) 105(27.2)
5 8(44.4) 281(72.8)
BMI 23.0+4.2 23.44+3.8 0.434 0. 665
O Il A8 e B PR R
55 1M e 11¢61. 1) 179(46. 4) 1. 500 0. 221
Wl PR S 7(38.9) 108(28. 0) 1.005 0.316
1iLAG 55 3(16.7) 96(24. 9) 0. 626 0.429
W A 2 4(22.2) 179(46. 4) 4. 048 0. 044
REAE s
Tt i P o O 5 4(22.2) 54(14.0) 0. 948 0. 330
HF 1(5.6) 2€0.5) 5.921 0.015
K= GE PN 2(11. D 22(5.7) 0.901 0. 342
Tt i P 2 v 2(11. D 174, 4) 1.726 0. 189
P 2(11. 1) 13(3.4) 2. 884 0. 089
W 45 1 /mmHg” 129.04:33.7 124.5429.0 0.638 0.524
&3k JE /mmHg 73.34-21.3 78.1£27.6 0.727 0. 468
LF /K« min~ 1) 86.5428.5 74.4+23.5 2.111 0. 035
O YIRE 3 ) 11. 429 0. 010
1 11¢61. 1) 328(85.0)
I 3(16.7) 12(3.1)
11 1(5.6) 16(4. 1)
I\l 3(16.7) 30(7.8)
STEMI 10(55. 6) 169(43.8) 0. 966 0. 326
S % AT
BNP 7K/ (pg » ml™") 1 033.80+1240. 10 198. 30£433. 00 6. 960 <20. 001
CK-MB/(ng * ml™") 189. 004132, 30 148.102£149. 20 1.141 0. 255
¢Tnl/(ng * ml™") 33. 40430. 60 31. 00429, 40 0.338 0.736
BHERE/ (mg A 192. 30444. 10 178. 20438. 40 1.510 0.132
HDL-C/(mg « dI"") 51. 20414. 50 48. 20412, 20 1.001 0.313
LDL-C/(mg « dI"") 103. 50437, 30 114. 00441, 90 1.043 0.298
BT3RS/ (ng » dlI™ ) 84.30421. 00 101. 20420. 40 3.427 <20. 001
fT4 JKF/(ng « dI'") 1. 44+0. 26 1.234+0. 22 3. 920 <0. 001
4 OT3/1T4 58.39421. 35 124. 5424, 07 11. 449 <20. 001
TSH/(mU -+ L") 2.23+1. 48 1.87+1. 23 1. 201 0.231
GFR/(ml * min™' + 1. 73 m™? 33.80423.50 76.20433.10 5. 366 <0. 001
56 IR Bl ik it 5
15 3 fik 3. 954 0. 267
EFET 2(11. D 13(3. 4)
7o ATk 32 8(44. 4) 155(40. 2)
2 [l i 32 5(27.8) 91(23. 6)
JeE R Bk A 3 3(16.7) 117(30. 3)
2 3 M K A8 9(50. 0) 207(53. 6) 0. 091 0. 763
L B
LEVF/% 41.2410.0 55.4+8. 1 7.179 <20. 001
T E/e 14,1448 10.44+3.9 3. 887 <20. 001
RVSP/mmHg 38.47410.1 26.3+7.7 6. 408 <20. 001

1 mmHg=0. 133 kPa, HDL-C. /& % & I§ & 11 1 [ B LDL-C. K % B g 25 1 IR e,
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20 k-
e [ T3FT4 {E =67 .46 £
—=la [ TETS {E <67 .46 £
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£ e ———— =
i I
! . — o . . . - #H 0 |_____'I
o 2 04 085 08 1.0 1] 0z D4 0B 0OE 1.0 kL) I
1- it 1- s [T -
T I
Je T2 T3 KT £ 24 T3/6T4 fH, sk !
B 1 FRBRMELE HF B ROC HZ r"
Figure 1 ROC curve analysis of thyroid hormone in the diag- =
nosis of HF o _I_‘_;L_:
2 4 B 10 12

2.3 T T3/{T4 {1 HF &4 %% Kaplan-
Meier {250t

TR AMI B3 A T3/fT4 {6 (R {H =
67. 46 B UM HF B A SCH: , & K I a B &R
MOT3/fTA A =67, 46 4 Fl 5 T3/1T4 {5 <67. 16
., Hop & T3/{T4 H =67, 46 4 B #H 204
(75.2%),5 B HF B ABEIRYY , H HF B4R N
1.6% ;6 T3/1T4 {H<<67. 46 £H 100 #] (24. 8%) ,
13 il HF FA BRI . H HF 4R K 13.0% .
2HBHAN HF RARHFER EEEHF (P
0.001),HF k4% 5 PCI Y75 12 A~ J1 Bl (4
Kaplan-Meier #i £k WL 2,
2.4 AMIBIF A 1AFEW I HE BEABEIRIT B AH 2
FSEEVER R

Wt L &K logistic B 4 #1 #2755 . B 3# A9 4R
W PR B DR D T RE 4T S, I TE BNP K F L B
T3 fT4. 34 T3/{T4 { .LVEF. ¥ E/e'ffi . GFR
HEH AMI BE 1 FENE HF H A BEIRIT A HE
PE, il £ W E logistics 805 20 H3iF 52, 5
JKSE B9 1% BNP K 8 T3/{T4 {4 f1fk LVEF &
HF &AM FE R, Wk 2,

6
BtiE s A

B2 EFZ T3/tT4 {EH HF &% & £ Kaplan-Meier B2

SR
Figure 2 Kaplan-Meier curve analysis for HF incidence
based on T3/fT4 ratio
3 itig

NTIS #y &4 F T3 AKF BRI FIE“TF
i - A - HEOIR B R B A G BIR I B B E R AR
PR T3 K F BB A o T3 7K F /9 Th i 2 Ak
NTIS R 5 3 4 IE . NTIS B9 & 4 5 R GE
Sk 0L e B AR EAIL % D0 AH G ML AR R B 4% R
P 3E T 40 A6 PR 0 R T A R R - - R ORR
B 2, TR B R M PR I R I I L Cf A
D1.D2.D3) {3 P DA -5 B F 240 i 9 9 T3 7K
SEREAR K r T3 ACERTR Y,

RUERKE /) T3 BEfg @ 1 7l D1 1 D2 )
TR T D3 AT 1 R T RIS R i 4 R SR
g, (R R ) R AR 1T S B0 — 2B Y AR N B
M B PEAG R e A R G rh, R BR I &
A #% B2 A1 I B 77 L D00 B 2% - i A R R R - [

x2 AMIBITE 1 £RE HF BARKEXEZEEASH

Table 2  Logistics regression analysis of related parameters to HF requiring re-hospitalization within 1 year after AMI treatment

¥ KRR ZRER S

' OR (95%CD P OR (95%CD P
/5 1.232(1.011~1. 483) 0.033 0. 982(0. 878~1.034) 0.663
B/ 2.788(1.990~4. 455) <<0. 001 1.673(0. 788~4. 334) 0.237
g 1.113(1.012~1.301) 0. 095 — —
O UIRESS ) 1.877(1.560~1.984) <20. 001 0.773€0. 419~1. 308) 0.375
BNP 10. 234(5. 426~18. 277) <20. 001 3.010(1. 912~5.678) 0. 002
T3 0.901(0. 876~0. 964) <0.001 — —
T4 7.872(4.012~14. 140) <20. 001 — —
M OT3/1T4 1 1.123(1.024~1.281) 0. 043 0. 976(0. 964~0. 989) <20. 001
LVEF 1.201(1,083~1.368) 0. 002 0. 801(0. 781~0. 823) <20. 001
S E/e 1.098(1.033~1.167) 0. 003 0.910(0. 772~1.023) 0.189
GFR 1.049(1,010~1.061) <20. 001 0. 989(0. 964~1.012) 0.372
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Z AMI &4 4 5. Olivares ZUI WY & 31 AMI
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48 h N &L T3 KM E 5 LVEF 1)1k & 5 1E A
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LT S T3 B K AR T IE HF &%, AMI
BB TE PCLIRYT BRI IALYE A T3 3Lk 5 H 4
M HF WA BT % V1A G, $88 T3 KF 19 FE AR
5 NTIS A R J5 A1 HF A4 3k b A ¢

AN AW ST IR UE 52 T 46 AMI [ 5 391 ] H B
(T4 KETHE  JF S HF &R RBIEME, A
RT3/ fT4 X B AMI J5 & & HF #12 Wr 4 (4
W= T — A B T3 K F, JF BAR S T3/{T4 {H 2
HF ZAR s R, WL FH AN (T4 B8
AR BEME IR B T3 AKX HEF & Az 69 70000 4 15, 5
T3/{T4{H<67.46 B AMI # % 1 4E N HF FEA
BEvA 7 0 T0I0 R S PEA  . R T I B T3 KF
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HHE.
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HF #9035 7E AMI 109 5 B2 B AT of B0 0 3 6 T3
KB FEA I B % AMI J5 % 4 HF HBA 45 47
BT A 8. TR B R T3/fT4 {5 <<67. 46 & & 4
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AN AE DL F 1003 & T3 /K, RbiiE & T3 K
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