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HE: & ERRR /S =MERIREE R (free thyroxine/free triiodothyronine, FT4/FT3) 5 &4
Ak EE &1L (acute coronary syndrome, ACS) B E 24 RSk A (percutaneous coronary in-
tervention, PCI){&7 /5 KA 4 W SR (in-stent restenosis, ISR)KFEE{E, NACSEEPCIAR)E K
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Abstract

Objective: To investigate the correlation between thyroxine/free triiodothyronine (FT4/FT3) and in-
stent restenosis (ISR) after percutaneous coronary intervention (PCI) in patients with acute coronary
syndrome (ACS). The correlation between PCI and ISR in patients with ACS was analyzed to provide a
reference for the occurrence of in-stent restenosis in ACS patients after PCI. Methods: We retrospec-
tively analyzed the clinical data of 476 patients who underwent coronary stenting at the Affiliated
Hospital of Jining Medical College and came to the hospital for follow-up angiography from January
2021 to December 2022, and classified them into 257 cases in the ISR group and 219 cases in the non-
ISR group according to the results of follow-up coronary angiography. Comparing the basic data of
patients in the two groups, we clarified the influencing factors for the occurrence of ISR in patients
with coronary artery disease by multifactorial Logistic regression analysis, and analyzed the predic-
tive value of FT4/FT3 for the occurrence of ISR in patients after coronary stent placement by using the
subject’'s work characteristics (ROC) curve. Results: The proportion of patients with hypertension,
LDL, and FT4/FT3 levels were higher in the ISR group than in the non-ISR group (P < 0.05), whereas
FT3, FT4, LVEF values, and stent diameters were lower in the ISR group than in the non-ISR group (P
< 0.05); multifactorial Logistic regression analysis confirmed that FT4/FT3, LDL, and stent diameters
were independent risk factors; after correcting for various confounders using multifactorial Logistic
regression analysis in the prediction model, the results showed that FT4/FT3 was independently as-
sociated with ISR. ROC analysis confirmed that FT4/FT3 predicted ISR with an AUC of 0.703 (95% CI:
0.652~0.751, P < 0.05), a sensitivity of 0.792, and a specificity of 0.558. Conclusions: FT4/FT3, LDL,
and stent diameter were the independent risk factors for post-PCl in-stent restenosis; FT4/FT3 alone
predicted the risk of in-stent restenosis after PCI.
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TEMFT BRI 50N, KR E S G Gl 0 H 2538 2 kiR, HAET R E 2l 1.
P R LG IME RS PRk 2 (2021 4ERR)Y FEH, A ELG I o R SR b TS BB B,
O I () B R R 2 25 T, RO S8R RAET: I R BRI 1]. S k4% & 1E (acute coronary syn-
drome, ACS)E 7l Codpi 1) — b 2 B 2R, L5 BRI Al A el IR B K R PR AL BE BB 2L Bl = 28, 13k 51 R 56
AT A EN MARTER, KIALSK, 2R ENR TR —EHEEAT, H 5 ERTRE 40%/%
H2]. &R IREIHKA NIGTT (percutaneous coronary intervention, PCI)/& 1A 7T &l OV ) B vk, Re 3
B B IR A TG . 2R, PCI ARG AT REHHIL— RAIFEARIE, HA SN HK % (in-stent restenosis,
ISR)/&—ME ] @, ISR RJ BEEHBNIKTT B BRI B R . B s 5 R R 0 R S 2 PR & 51k, ™
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HI TR FECO LR . S MO JURE BB EE 200 YR R AR AE S AN B O ML F 4 (major adverse cardiovascular
events, MACEs)fJ &A=, AT 5 M i 8 ()4 A A v o /23] o

JUEZBEMSC SR N C A B FIL T ISR MIRAEZ, BUE 3%~20%H PCI AR5 E#H 2 I
ISR, X — [l FEATH AR IR P St Bk A NVE T 3 — 8 R R (4]0 BRI, Anfer A 25805 v6E ISR A o LA 45Uk i
RO EZR S, 55— 7, HUIREREE (Thyroid hormones, THs)F 7t K B, 70 MU RAERIRK B ML)
et RIEE B REERNEM . WHFCRMA, THs JULL T3 BIAEP 222008 e w25 ) al iR 2. 3G 5O LS 4
I~ SRR T IR D e DL B A S AR ), IR 5 20 A RES RS TIAE, Bk, 7Enrs
MfER R Ew 2 —, THs B g O A B AR E B 2 W [5]. EAMFFLIRH, UiF e =R R 5
%R (Free triiodothyronine, FT3)7K ¥ ] BRI vl B8 2 I B Ak s AR A0 A E RS, AT 384 00 7 /Lo 110 IXURGE [ 6] o
AR, ARG R BRI D) BERREAG LA AR T3 ZR-E E A A 9 2 39 0 e Lo 95 (CAD) XU [ B 22 (R 3K 7] o
BE 5 B FE R ANBTER N, U B DR R 25 5 U0 25 = A FFOIR i i 2 B2 1) L Af (Free thyroxine/free triiodothyronine,
FT4/FT3) D32 3 567E,  1X— LUAB AR oA &0 FFODR B 2% e AR ot S g it 1 R 2 P A FR PR 8]0 BT
FLRH, FT4/FT3 /K-F BT 0] B A RO TR O YR P A1 T2 0 XU 39 I 9K (8] BRI L AR 9 B AE 4R I
FT4/FT3 5 RBN Bk SCAAEA A ISR IR 3R

2. EREF®
2.1. B3R R AHRE

SERHBORE: [ TS T T B B I R B BEAT RSB SCIREAA, IFT 2021 4 1 & 2022
12 ARUORBEE BIGEREI 476 G188 IR BORE. o B0k 318 B, ik 158 #if; k¢ 30~89 %7, 1
$(65.14+9.24)% . AWFFAREEBLAC B ZE Gix btk . AINFRIE: (1) PT A BF I TH T b B R biAT
PCI AR; (2) ARJETHRIREEER M i« By S A TEREPROR Bt B B kG . HERRARIE: (1) AFESERIEL
s (2) & ™ BT Al o 45 B aR ThRE AN 42 (3) A IFSMA RAE /KT A AR B tn: Bk R
R MR Ge. WR R GRAE 2B IR RGHINSE: (4) IR, WA Z.

2.2. FRE . SEAREEIRE

BORMEE R . A FEdES] . SEEY . ¥R, s, . FT4. FT3. TSH. TC. HDL. LDL.
LVEF &%kl ARIEE Btk s ks se g AW 28N A CR A, 0N ISR A53E ISR H. AN H
WAL WA MEASR): AT 78 AR F 2 Wibn v, B IRSIRKE A A, SC4R N K S 2805 5 mm V5
M EARD > 50%12 W4 ISR,

2.3. GrEA

K SPSS27 Giit 23w R IAT AL TR, A B SO LES A T EGRILL x + s T, B
A PR MO FEAR RGSS: SR A RS A ITFE R LR AL M (P25, P75)%&7R, KH Mann-WhitneyU
FRARG S . THECE R LA (%) R, AR LLEAT 21856 2R WKL Logistic 1225 A4 JEd
ROC 434t FT4/FT3 T e Cod H 3 A2 ISR IIMME: DA P<0.05 NERB SR . WE 1.

Table 1. Comparison of baseline data between the two groups

= 1. RERLERLER

i H 4E ISR (N =219) ISR (N =257) PHZ A P {8
(%) 65.63 £9.55 66.43 + 8.77 -2.33 0.215
WBC (10%/L) 6.36+ 1.86 6.60 £ 1.76 1.48 0.140
UA (umol/L) 297.80 + 69.33 291.44 + 87.48 0.85 0.404
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GLU (mmol/L) 5.95+1.93 6.26 +2.14 -1.65 0.101
TC (mmol/L) 1.48 + 0.95 1.53+0.91 -0.59 0.558
HDL (mmol/L) 1.15+0.25 1.19+0.27 -1.65 0.100
FT3 (mmol/L) 476+ 1.15 462£1.19 -1.24 0.040
FT4 (mmol/L) 16.1 (14,17.2) 15.6 (14,17.2) 225 0.024
FT4/FT3 3.410 +0.67 3.56 +0.83 -0.75 <0.001
HB (g/L) 136.00 (125,148) 135 (123,146) -0.92 0.357
TSH (mmol/L) 1.08 + 0.90 1.04+0.72 2.09 0.502
LDL (mmol/L) 1.87+0.52 2.19+0.62 -5.99 <0.001
LVEF 59.93 +4.09 57.67+6.05 4.71 <0.001
B JE (mm) 25.61 £7.43 24.27+7.77 1.88 0.060
R H 47 (mm) 3.19+0.54 2.99 +0.45 4.09 <0.001
HEHE ) 1.34 +0.56 1.44 +0.65 4.12 0.082
PER(%) 139 (63.47%) 179 (69.65%) 2.04 0.154
15 IMLE (%) 114 (52.05%) 157 (61.09%) 3.94 0.047
BRI (%) 99 (45.21%) 108 (42.02%) 0.49 0.485
WA (%) 86 (39.27%) 112 (43.58%) 0.90 0.342
B 1ML (%) 3.50 0.174
)53 54 (25.12%) 47 (18.80%)
RS 101 (46.98%) 118 (47.20%)
A e ik 60 (27.91%) 85 (34.00%)
9933 S H(%) 0.64 0.724
HSTRAR 45 (25.00%) 65 (26.21%)
WAL 52 (28.89%) 63 (25.40%)
ES 35S 83 (46.11%) 120 (48.39%)

2.4. %[AZE Logistic EYI 5T

KT, M. FT3. FT4. FT4/FT3. LDL. LVEF. 2L EA A G2 kK4 PCI RJE 248N
AR ER R R (P < 0.05), K PCI RJ5 27 AL ISR fENKA &, ¥ EiE. FT3. FT4. FT4/FT3.
LDL. LVEF. X EZENAZE R, WANZIHEK Logistic [BIVA4H1, 4558 B R: FT4/FT3. LDL. 28 H
15 PCL ARG SCEE N FR B A ML fE R R 3 . W3R 2.

Table 2. Multifactor Logistic regression analysis

5% 2. %EZE Logistic VA4

Exposure BE FrifE i Wald 2 P& OR (95% CI)
LDL 0.202 0.102 3.907 0.048 1.224 (1.002, 1.495)

FT4/FT3 —0.076 0.023 11.293 <0.001 0.927 (0.887, 0.969)

HHEAE —0.460 0.204 5.076 0.024 0.631 (0.423, 0.942)

3. BN AEERISHT FT3/FT4 5 ISR ffHEM
3.1. ByaiER

T %6 FT3/FT4 AN LK F Logistic BUE TSI I, HCHBAER] . i S E, #arginy
II; FeJagh & SOk ImRAR DG, ARSI ElS . Ml WO, MPRER . SCZRK . SO ERE . FEIRA
LVEF Y ANBER 1L (5 & LDL N AR &, SORIARERY). g5 EoR: TERFEEEERI G, FT4/FT3 &%
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n—AEAL, RJE ISR KGN 0.09 1%, ARSI F, FT4/FT3 B8 Mm— 800, KRJF ISR K
FtEhn 0.15 5, FT4/FT3 5AKJ5 ISR £1EMK. W& 3.

Table 3. Correlation between FT4/FT3 and ISR in different models
52 3. TEI#&8Irh FT4/FT3 5 ISR 948X

=] ENELS R I FET 1T
FT4/FT3 1.09 (0.87, 0.95) < 0.001 1.05 (0.88,0.96) 0.002 1.15 (0.61, 1.23) 0.032
FAT T R, RS mE. BRI MR, R EE. BOW. MR . YARKE. ZHRER. PR
J3i+ LVEF,

3.2. FT4/FT3 7l ISR #9 ROC ph%k

2 ROC r#rii7, FT4/FT3 Tl AUC A 0.703 (95% CI: 0.652~0.751, P <0.05), REUE N 0.792,
RN 0.558. W 1.

AUC
FT4/F13:0.703

T I T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Figure 1. ROC curves for FT4/FT3 prediction of ISR
[ 1. FT4/FT3 U0 ISR A ROC Hi%k

4. +ig

B TR A 2B PR R R, R & 4SS 7 U A T ERSCE, R A 226840 3R
Berm g Haa ], ix 2o R 53k [\ S 807 5@ RS IR FERE A MO IR I R W 2B R 28 . BT, SN
W& PCI ARG ) FEEHRAE, 252 PCLE BTG M B BN 32— 1 P W7 S 38 9 P2 ) A Wb
WL, AW R R LDL. FT4/FT3. LR B SZ RN B = fale R & .

MRZR TR T HARIREER 50 B 2 A RSB R . 2R EZH Y THs KPR 50 8 T
RER) B E AR YIANDL[0]. HURBRIDAE S SR ORI s f1. OR. R RG. OEINRERE T
BT, ANITSE A OV SR L O 70 S 0 0 vy 0L 55 093 PR A3 U [10] 0 K5I T3 5 DR IR 52 44 1 58
MATET T4, {246 T4 7 T3 W4k, 10 FT4/FT3 AEAE X — AL R0 e, 5 FH AR VPR 1 F R AR
B DU 1 () B AR R AR

AWK FTA/FT3 VENFIWT SO S8 N R TR A5, i Logistic 2 B &R A5 HTHIBRIERE R, KN
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WA FT4/FT3 AP BACT AR A, WHMK/K FT4/FT3 V53038 N BB ARSI ARG, H
ROC {1283 FT4/FT3 AR5 ISR AH B MTNNE. X — RIS ENIMZ 6T FT4/FT3 5010
ERIRAR I AL AR &, B, — T0UET XA O ML S5 56 () R IR IO e IE 3 FR 3 R BA BT 92 R
B, FT4/FT3 LUAETF i o] T 4 R ZE T Aoy PESE TS [11]. b4, 76 FUIR AR BE 1L & (0O U SEAF A BH 28
P76 B (MINOCA) BB 5 i, KA FT3/FT4 LR B 4 & B 35 000 00 A8 R 1L =14 F) v 5 9000 ) 3%
[12]o %=1 FT4/FT3 LAE nl fe S B FUR IR R S YERRR, s FT3 7K R FE, 3Xn] e a0 ik ok A
fdk, IR o KU, FRTREfREHE ISR MUTER[13]. AR, FT3 FRARIE R BERIE O IR, Hhnbk i
BEFE G P RKBE T, DD e K LR . e Ah,  HR AR T AR 5 e Cads THLfS A G I R 9 R A
THs /D AR S BUN B2 ThREREAT . sk F4EE A2 SR B AR IR, X8 FT4/FT3 &
ARG ISR W ENLHZ —

T Aa MR AT SN BB 7L, ARG, FEAKRIESR—, i BA—EMRmEYE, RRFEE
Z sy KEEA IR Tt — D BAIE FT4/FT3 76 ISR I ERB iAo BIVE I & ALHT, 4 ISR HIBy A $2 At o £ Rl
AR

Flgz s
Fivh (R 3 P8 AR AE R 2
{E& STmk A AR
T HARG T R, B, cERE, R WOCER. wisK.
B oM
IETA RBIIE R 16 SCHME I 7 b S R Bk =5 [F) IR 8 SRR D0 3
e B
B T E A AR TR E (2023 YXNS202).
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