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Unstable Angina Pectoris and Iron Metabolism Indices

CHEN lJiye"?, WU Min’, SUN Changxin'*, ZHANG Xiaonan', WANG Zeping', LIU Longtao"*
(1. Xiyuan Hospital of China Academy of Chinese Medical Sciences, Beijing 100091, China;
2. The Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan 250014, China;
3. Guang'anmen Hospital of China Academy of Chinese Medical Sciences, Beijing 100053, China;
4. Graduate School of Beijing University of Chinese Medicine, Beijing 100029, China;
5. National Key Laboratory of Traditional Chinese Medicine Syndromes, Beijing 100091, China)

[Abstract] Objective: To investigate the correlation between iron metabolism parameters and various syndrome types of
unstable angina pectoris (UAP). Methods: A cross-sectional study was conducted from October 2021 to October 2023,
encompassing 213 patients diagnosed with UAP at Xiyuan Hospital of Chinese Academy of Chinese Medical Sciences.
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Additionally, 30 healthy individuals were selected as control cases. Single-factor analysis was used to investigate the differences in
clinical data among different Traditional Chinese Medicine (TCM) syndrome types of UAP and their correlation with iron
metabolism indices. The study conducted a comparative analysis of the aforementioned clinical data among patients with and
without heat-toxic and blood-stasis syndrome. Logistic regression was used to analyze the correlation between TCM syndrome types
and related factors. The receiver operator characteristic (ROC) curve was employed to assess the predictive value of iron
metabolism indices, along with their sensitivity and specificity. Results: Compared to those in the control group, serum iron (SI)
and serum ferritin (SF) levels were significantly increased in the UAP group (P<0.01), while transferrin (TRF) and total iron
binding capacity (TIBC) levels were decreased (P<0.01). However, there was no significant difference in unsaturated iron binding
capacity (UIBC). Multivariate binary Logistic regression analysis identified apolipoprotein A1 (ApoA1), homocysteine (HCY),
high-sensitivity C-reactive protein (hs-CRP), and SF as independent influencing factors for the UAP patients (P<0.05, P<0.01).
Additionally, statistically significant differences were observed in SI, SF, TRF, and TIBC among 213 patients with different TCM
types (P<0.01). Patients with heat-toxic and blood-stasis syndrome had higher SI and SF values than those without the syndrome
(P<0.01), while their TIBC and TRF values were lower (P<0.01). Multivariate binary logistic regression analysis showed that SI
and LDL-C levels were closely associated with the differentiation of heat-toxic and blood-stasis syndrome. Conclusion: UAP
patients often experience iron metabolism disorders, and the heat-toxic and blood-stasis syndrome are significantly correlated with
iron metabolism parameters. The SI and LDL-C levels have high specificity and sensitivity in diagnosing heat-toxic and blood-stasis

syndrome.
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Table 1 Comparison of general demographic information between two groups of patients

PES A1 (% )

A5 %5 FWEIM(Py, P 1I% BMI[ M(P,g,P,) l/kg+m™*

7 %
X} 2 30 70.00(60.50,75.25) 22.56(21.59,23.13) 14(46.7) 16(53.3)
UAP# 213 67.00(59.00,72.00) 25.92(22.83,27.24) 93(43.7) 120(56.3)
ZIx -1.188 -5.629 0.096
P 0.235 <0.001 0.756

2.1.2 IR LE SR ST AR AR A 50 X P
20 H A0 it WBC . PLT . TG . APOAT ¥ 7% 1k i
Rt g5 R FW, 5% BBt , UAP 41 i &
WBC . APOAH ¥ M B Fhis, 2 5 HA Gt X
(P<0.05,P<0.01) o SR JH 7 7 4 A Bk ARG 35 X6 7945 2
B RBC Hb & TG R S8 b4 45 K R W L, 5
X R ZH L AL, UAP 4 M8 4% HCY . SUA . hs-CRP,
- 128 -

HbAlc.TC .LDL-C .LPaf W T+ & , 2 BG4
TR L (P<0.01), W2,

2.1.3 BB SE B R I S R AR BRI R 56
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Table 2 Comparison of clinical laboratory indicators between two groups of patients

4B f%E WBCV(x10°)/4M/L RBC?(x10'2)/14~/L Hb?/g-L"! PLT"/x10°4~/L HCY?/wmol- L'
Xf iR 4] 30 5.61+1.18 4.64(4.46,5.18) 152.00(135.25,164.25) 212.93+49.05 10.59(7.97,11.53)
UAPZ 213 6.47+1.42 4.68(4.37,4.96) 152.00(138.00,167.00) 200.43+49.19 16.78(14.00,20.00)
Z/t -3.169 -0.741 -0.494 1.304 -7.204
P 0.002 0.459 0.621 0.194 <0.001

A B SUA%/umol- L™ hs-CRP?/mg-L"! HbA1c¢”/% BUN?/mmol-L"' Cr”/pumol-L"!

Xf B 30 277.50(225.25,326.75) 0.56(0.31,0.84) 5.40(5.10,5.80) 4.90(4.28,6.13) 70.50(62.00,82.75)
UAP# 213  382.00(320.00,445.50) 1.69(1.20,2.09) 6.20(5.70,6.50) 5.20(4.40,6.20) 68.00(63.00,78.50)
Z/t -5.805 -7.059 -6.020 -0.754 -0.057
P <0.001 <0.001 <0.001 0.451 0.955

40 B ALTY/U-L" ASTY/U-L" TC?/mmol-L"! TG?/mmol-L" HDL-C*/mmol-L"
X AL 30 21.55(14.30,28.48) 19.70(17.70,23.83) 3.78(2.80,4.58) 1.47+0.59 1.09(0.89,1.39)
UAP# 213 21.70(17.20,29.40) 19.00(16.60,24.40) 5.11(4.23,5.84) 1.45+0.51 1.03(0.87,1.24)
7/t -0.494 -0.720 -4.847 0.171 -1.145
P 0.621 0.472 <0.001 0.864 0.252

4% % LDL-C*/mmol-L" APOA1Y/g-L"! ApoB¥/g-L"! Lpa*/mg-L"

X HE 21 30 2.15(1.61,2.97) 1.21+0.15 0.73(0.60,0.82) 128.53(51.76,235.43)
UAP# 213 2.86(2.35,3.41) 1.30£0.22 0.75(0.59,0.92) 280.20(155.99,378.40)
Z/t -3.702 -2.117 -0.779 -4.967
P <0.001 0.035 0.436 <0.001
TE VBRI xks VBRI N M(P,,, P,) (£ 10[/])
x3 FHBEHREEXBREREE (M(P,.P))]
Table 3 Comparison of differences in iron metabolism related indicators between two groups of patients [ M( P25,P75)J
20 5 Bi%L SI/wmol- L™ UIBC/pwmol- L™ TIBC/wmol- L™ SF/pg-L" TRF/g-L"
Xf HE 20 30 15.63(12.13,19.96) 32.40(26.20,44.53) 59.07(50.24,66.40)  153.10(105.00,227.75) 2.31(2.00,2.92)
UAP 4 213 21.00(17.56,25.21) 30.00(24.40,40.15) 42.48(35.00,48.00)  304.00(220.50,355.00) 1.94(1.68,2.16)
Z -4.676 -1.385 -6.823 -5.704 -4.470
P <0.001 0.166 <0.001 <0.001 <0.001

2.1.4 Logistic MH5-#8r R H £ K E Z 5 Logistic
LI 73 BT, 8 50 DK 3R 43 A of B S 2 3 S 1 AR
SR 43 AT, SR FH 1) HiF LR 3% a7 ] S A 7Y A
UG 00 B 28 W 3R -3 4 1 K 35 x*=1.837, P=0.986,
BRI A K4, 45 B 3 W1, HCY (hs-CRP ,APOAL .
SF {0y 5% i B & & A5 & A UAP /9 4l 57 5% i [ 3
(P<0.05,P<0.01) ,HCY .hs-CRP ,APOA1 .SF{H & /&
TR KA UAP A S fa s R Z [ LU {E L (OR) ]>1,
HCY .hs-CRP ,APOA1 SF 1 I Tt i & UAP % %
KT, WFE4, FIHR42.1%4F, L~ JC Logistic
(0] U JIF 7 326 4 A 2 37 5 i PR] 3R R LI ) A A
GIZE R . LR 1, S AR 1 A o il 2 1) 1 28 46 X iR
20 0.015, CHEHU M 0.943 , Kl CH5 50 M 0.932, 4%

NI RTRIE R S Y [ Nk G e R ]

RS RRS J0 B1 6

2.1.5 ROCHIZ R ROC 4 & 45 Ml 7 5% i)
R 28 R T 0 A A4 T S8 3 B UAP I 1, 5

T HCY M4 T mAL(AUC) 2 0.906, 2 8 Ny
83.6%, £ 5 B 90.0%, I 5t {6 & 12.390, hs-CRP
AUC } 0.898, R U N 82.6% , 45 5+ & 90.0%, IIfi %t
fH°4 1.002, APOA1 AUC J7 0.636, R 5 34.7%,
HE S 93.3%, Il AL M 1.395,SF AUC 4 0.822, %
HUE N 70.0% , K7 5 BE 86.7%, IIf FLAE Jy 2443, Bk
T ALY AUC Ry 0.944, 2 5 K 83.6%, H5 5 %
93.3%, AUC & T 5./~ il 37 52 i [l %2 AUC 2y H >
0.75. WLz&s5 K2,
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Table 4 Binary logistic regression analysis of impact on occurrence of UAP in patients

95% B {7 X [7] (95%C1)

Tt H B bR 2 (S.E.) X P OR
TR TR
HCY/wmol-L" 0.328 0.097 11.382 0.001 1.388 1.147 1.679
hs—CRP/mg'L'1 2451 0.678 13.051 <0.001 11.601 3.069 43.855
APOAl/g'L'1 1.931 0.923 4.380 0.036 6.895 1.130 42.060
SF/pdg~L'l 0.006 0.003 4.174 0.041 1.006 1.001 1.013
W 4.852 2.733 3.152 0.076
Points 0 10 20 30 40 50 60 70 80 90 100
- . * * : - . . . . ! — HCY
HCY — hs-CRP
4 6 8 10 12 14 16 18 20 22 24 26 28 — APOAI
— SF
BCRP o5 1 1s 2 25 3 3s — e
; : s ] - — s
#
APOAI r T T T T T T T T 1 E
0406 08 1 1214 16 1.8 2 22
SF =t r ¥y T I3
50 150 250 350 450 0.2 —,J/
Total Points e e
0 20 40 60 80 100 120 140 160 180 200 220 240 0.0 . ; : : T
0.2 0.4 0.6 0.8 1.0
Risk
0.1 0.5 0.99 14 5k
E1 SMIFMERIEZERFHER B2 &M ZmERREZRBIRNEETNROC # £
Fig. 1 Score of independent influencing factors on column chart Fig. 2 ROC curves predicted by independent influencing factors

2.2 UAPHEHE AIE P EIE
— BN DR s PR R,

2.2.1

and disease prediction models

TIBER A

oI Hr, SRR, 5 AHIE

pixll

=

B BMI 22 5 oAy G it

213 5] UAP H & 45 0F &Y 4 A7 1% 00 0 95 958 B 45 iF
66 191> FF 1M 5 IE 54 61 > ML IE 40 6l >R I
JRAIE 32 161> FE B il JHEIE 21 1) . SR FH Al <7 AR A Bk A

B (P<0.01). KR 7K 58 X} 5 FhE A9 &35 v
S W R Gy A 25 R AT G R AT, A R R
B 7E S AN IE RS R WK R ) A 22 R A gt

K g %) 5 FfUE B B AR i BMIE 22 B AT 40t

X (P<0.01), W6,
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Table 5 Analysis of ROC curves predicted by independent influencing factors and predictive models

T 95%CI
Tt { AUC S.E. P Ik S R 5 RS ERA
FBR LR
HCY/wmol-L"! 0.906 0.022 <0.001 0.864 0.949 12.390 0.836 0.900 0.736
hs-CRP/mg-L"! 0.898 0.036 <0.001 0.827 0.970 1.002 0.826 0.900 0.726
APOA1/g-L" 0.636 0.044 0.016 0.549 0.723 1.395 0.347 0.933 0.280
SF/pg-L! 0.822 0.041 <0.001 0.742 0.902 244.300 0.700 0.867 0.567
1 & T 0.944 0.018 <0.001 0.908 0.979 0.882 0.836 0.933 0.769
2.2.2 SR EAEAR LB N I ST AR S B A 5 X3 AR AL B AT LA, RN SR IR I I A A

05, S UAP 4&IF i % WBC \RBC iH % I IR =

Bony AR Ak, W 5T A5 R R, 45 UE B fE HCY L SUA .

hs-CRP .HDL-C.LDL-C.ApoB #l LPa #§ 5 |- 2 &

HA G247 X (P<0.05,P<0.01) . #F— i 75

Fb 38 0 BT S 7, 5 A IR R I 9 R FE E I g5
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Table 6 Comparison of general demographic data
PES ) (%) WA 451 (%) R /45 (% )
i B8 AEE(M(P,, P, 1% BMILM(P,,,P,) ]/kg m™
% w5 2 5 2
P MPE 54 65.00(58.00,71.25) 25.15(22.18,27.41) 19(35.2)  35(64.8) 28(51.9) 26(48.1) 46(85.2)  8(14.8)
R E L5 66 67.00(57.75,74.00) 27.02(25.26,28.96) 26(39.4)  40(60.6) 18(27.3) 48(72.7) 51(77.3) 15(22.7)
S IFIE 40 67.00(62.00,71.75) 25.25(22.21,27.16) 23(57.5) 17(42.5) 22(55.0) 18(45.0) 31(77.5)  9(22.5)
SO IMAFE 32 67.00(59.00,73.00) 25.56(22.26,26.28) 13(40.6) 19(59.4) 17(53.1) 15(46.9) 25(78.1)  7(21.9)
FEREIMAIE 21 70.00(61.50,73.00) 23.49(22.09,26.00) 12(57.1)  9(42.9) 13(61.9)  8(38.1) 15(71.4)  6(28.6)
Xz 2.324 39.682 6.852 14.159 2.147
P 0.676 <0.001 0.144 0.007 0.709

2.2.3 BRI S BOL A OR I ST A AR B A
Xt S FiiE A A KA S 8 2E S BEAT e AT A b
gEI R, S AN UE R 41 i ST, SF . TIBC . TRF 2 7 H
A Gt 2 X (P<0.01) , A [R]IE 5 2 [a] ) 41 8] Lh 4%
P, GEE ISR 4% ST AN SF{E 2 15 1 o Aib 1iE A0
20 (P<0.01) , TIBC. TRF {4 & T H fib iE % 4
(P<0.01),ZRHEAg v L., kRS,

2.3 UAP B IE FE 5 3R P08 sk b4
231 —BADEER R RAESE S NR
BE IR K 28 3 43 Ry A BRCRE I GIE 4 R B RE il
TEZL, SR FH 0 7 B A ok A 56 6 19 401 B8 A i . BMIT
25 AT A A A5 R R WL, P2 R BMI 22
S I GE A R S, SR F R O R 360 7 2H R A WO
TR o3 A 26 S HEAT GE T2 o0 A 25 R R DAL R
HWAR R A 22 TG . W9,
2.3.2 SCESEARAR N FH A ST REAR R 56 EL A T 4
B PLT HCY MRS B 2= 5 45 KW, 53
PR IR B L3R, G U 4 AR 3 HCY KOF
B % 7+ / (P<0.05) , HDL-C /K ¥ & & % (P<
0.01) o 7 FH 2t 37 B A Bk RIAS: 580 L 42 19 401 13 Ife A
SR AR A5 R R WY, 5 AR PG IR AR LA,
PR I FEHIE 41 B % SUA L hs-CRP,LDL-C ., ApoB .,
LPaf{d ¥ W] & 7+ &5 (P<0.05,P<0.01). W% 10,
233 BB S B R R A SRR AR BRNAL 56
J7 i, LA N AR e An AR Ak S5 R o
55 R SEE MO E R LA, IR I RS TIE 4 AR ST
SF /K - & 3 T+ #& , TIBC . TRF /K - & & B& Ik (P<
0.01), W#E11,

2.3.4 Logistic HH5- 87 R HZ K % — 5 Logistic
M43 M, 45 3 2 ], LDL-C . ST 52 Wi (3 2 5 0
FRRE I IR B 2k 37 5 e R R (P<0.01) ,LDL-C . SI{H
by HE R S O R IR IR 9 0k ST G B I & (OR>

1) ,LDL-C . SI{H I Jh i 3 #4035 i ok & A i = 1
T W 12, PhJC Logistic [9] U5 T 6 1% HY (1) 7 <7
5 W) PR 2R XU T A A 5] 2 1 DL 3. AR
£E 110 A T il 2R 00 7 24 4 XF R 22 R 0.031, CHE R R
0.874, K i CH5 500 0.870 , 32 7% 45 7Y (%) 151 0 4 R 55
PR — 2, DL R RSB n AA R

23.5 ROC ik >k H ROC 44 R %&M,SI
AUC H 0.869, R N 96.3% , 55 5% & 66.7%, IIfi 7
{4 22.365,LDL-C AUC 4 0.846, )% Jy 88.9%,
TS 62.3%, i FLAE M 2,935, Bk A T ) A5 5 iy £k
TR 0.874, RELE K 72.2%, F5 5 E 84.9%, AUC
mF A Il a7 52 om R AUC H >0.75. W

#13 K4,
3 itig

PAEK, Z W5 TR 5% 5 UAP &
A R BRI R, ks R K i ST
FE L5 IO AR B B 0Tk Ak ™= A 1 ML (ROS)
SE G BB Bk S5 2 3 B AL Pk
RS ALRE S o Z AR RS 5 UAPI R A K.
T FE AL 7R AR e LA b, 4 R EE LA
S UAP R 5 I 1 HoD i B A1 P EE o
KB VR R M 5 R NERR YA
PR P9 AR I T, 3 i A AN BB Bk AL AR I R e Ak R
LS AR B8 A R0 R, 51 40 i 410 R B
T REZ 48, B0 ) S8 A8 T . MR N T
()& FURIBE 2 7= A 1 L S REMIR T Bk, 53X
BRUTAL K i ROS KR ik S Ak 7™ ) 45 Jr 5 9 38
Y 2 |3 5 b B RS B ) DR S A A = A

ARWFFE AL A 213 4] UAP 53 F 30 441 £ e %
HEZH R FH 0k S7 R AR B 0 RG: 56 %ot 7 40 A 3 AR i &
BOEAT G vk 2 o b, A5 SR R B W 4L R K STLTIBC,
SF.TRF {2 % B A it 5 8 L, 5X M4 i,
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Table 7 Comparison of laboratory indicator [ M(P,,,P,,) |
215 1% WBC(x10%)/4~/L RBC(x10")/4~/L Hb/g L PLT(x10°)/4~/L HCY/pmol-L"'
MAMPUE 54 6.95(5.71,7.47) 4.73(4.35,5.13)  156.00(140.00,168.25) 209.50(164.50,242.50)  20.00(17.00,22.54)"
PR TEEIE 66 6.27(5.39,7.42) 4.66(4.40,4.89)  149.50(133.75,167.00) 200.50(160.00,235.25)  20.47(18.00,21.81)"
S MLRIE 40 6.79(5.07,7.52) 4.74(4.37,4.96)  151.50(138.25,168.50) 199.00(168.00,228.75)  15.00(12.21,17.14)"
S MAFE 32 6.66(5.79,7.38) 4.75(4.34,5.07) 148.50(140.00,163.00)  192.50(174.00,207.00)  14.35(11.84,16.39)"
FEHEMPE 21 6.28(5.86,7.33) 4.65(4.49,4.88)  152.00(135.00,166.50) 193.00(149.50,222.00)  14.81(12.20,16.78)"
z 1.564 0.239 2.98 2.947 91.091
P 0.815 0.993 0.561 0.567 <0.001
21 51 1511 %% SUA/pmol-L" hs-CRP/mg- L™ HbAlc/% BUN/mmol-L" Cr/pmol- L™
MFMBUE 54 481.50(376.75,511.00)°  2.17(1.86,2.64)" 6.20(5.80,6.50) 4.90(4.40,6.15) 66.50(62.00,76.00)
PEPRIEEIE 66 368.00(320.75,413.00)°  1.56(1.20,2.16)° 6.20(5.80,6.53) 5.30(4.48,6.20) 71.50(62.75,82.25)
SWEMHIE 40 379.00(296.50,448.75)°  1.60(1.08,1.98)° 6.10(5.63,6.50) 5.20(4.38,6.25) 67.50(63.00,83.00)
SO IMFIE 32 388.00(325.25,433.50)°  1.72(0.96,2.02)° 6.12(5.63,6.40) 5.25(4.70,6.50) 70.50(65.25,76.75)
FEREIMAIE 21 360.00(299.00,428.50)°  1.12(1.00,1.85)° 5.90(5.40,6.35) 5.33(4.00,6.35) 74.00(65.00,77.50)
VA 30.126 33.903 3.207 0.289 2.515
P <0.001 <0.001 0.524 0.991 0.642
2150 1% ALT/U-L" AST/U-L" TC/mmol-L"! TG/mmol-L"! HDL-C/mmol- L’

WA MBHE 54
PRIR L5 66
AW MAFHE 40
S HEMLRE 32

22.15(17.98,28.25) 19.45(17.28,23.35)

22.05(16.18,29.93) 18.05(15.80,22.63)
22.90(16.10,31.10) 18.65(16.63,27.28)

19.15(17.60,33.38) 19.65(17.93,24.48)

5.53(4.19,6.04)
5.35(4.46,5.84)
4.83(4.20,5.73)
4.81(4.09,5.65)

1.37(0.99,1.93)
1.42(1.16,1.78)
1.46(1.12,1.73)

1.37(1.05,1.88)

0.97(0.76,1.12)"

1.03(0.89,1.22)®
1.10(0.91,1.32)™
1.05(0.89,1.24)™

FEFEMLFRIE 21 21.10(17.95,29.20) 19.70(16.70,26.60)  4.42(3.55,5.84) 1.27(0.99,1.81) 1.14(0.89,1.36)"

z 0.417 6.485 6.785 0.926 11.842

P 0.981 0.166 0.148 0.921 0.019
2H 53 1% LDL-C/mmol-L" APOAl/g-L" ApoB/g-L" Lpa/mg-L"'

WA IMFIE 54 3.77(3.21,4.12)* 1.28(1.14,1.43) 1.03(0.84,1.21)* 355.06(217.52,422.80)"

PR ELEIE 66 2.90(2.47,3.41)° 1.35(1.19,1.42) 0.72(0.60,0.84)" 251.38(174.86,340.37)™

AURFIILSE 40 2.57(2.23,2.97)" 1.27(1.15,1.42) 0.73(0.56,1.00)° 268.21(122.68,348.43)™

S MIE 32 2.51(2.18,3.27)° 1.36(1.14,1.56) 0.75(0.59,0.87)" 238.98(134.77,323.36)"

FEHEMPIUE 21 2.74(1.74,3.29)° 1.25(1.13,1.41) 0.76(0.51,0.96)" 323.25(143.44,385.96)™

z 63.326 3.047 45.203 10.108

P <0.001 0.55 <0.001 0.039

[ — 3R [ B R P<0.05(F% 8 [F])

UAP 2 £ 4 SI.SF{A J+ & , TIBC . TRF {H F% A% , 5
W R W 5E i — B0, H Al 2 WU Y 8Os
UAP 3% 5 i #¢ A B 2 7] SI,SF . TIBC ., TRF 17 7£
25510200 H BE A VR N KA S0 B, i O A XL
B BN 1.6 F5 B E] 6.7 £ 2, AHESE HE— 2B HEAT

[Kl % —J€ Logistic [nl 4 53 B7 & BL 8K AC 48 45 rh SF 7K
PR UAP LA By s 52 m & . SF 5 UAP Z[H] Y
KR ETRAEAEAL & Iy, SF J& — Fh 20k 5 0E &I
Y, SF AT LATE Ak e 52 40, A 32F 5 0% 40 i 4% b
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Table 8 Comparison of differences in iron metabolism related indicators [ M( P, P )]

25 1% SI/umol-L"! UIBC/pumol- L™ TIBC/pmol-L" SF/pg-L" TRF/g-L"
FMBIE 54 28.37(24.59,32.15)  27.25(21.00,35.00)  31.10(27.00,42.88)  435.90(355.25,481.25) 1.58(1.44,1.77)

PR EEEUE 66 20.04(18.07,25.05)  31.28(24.72,41.60)  42.96(36.63,47.13)  285.20(216.35,361.40) 1.89(1.57,2.15)
SELFSIE 40 19.59(17.00,22.99)  31.69(27.25,40.40)  45.00(37.00,50.50)  322.50(237.80,351.00) 2.05(1.72,2.20)

SR MFIE 32
FEHEMBIE 21
z
P

18.09(14.76,22.67)
18.57(13.00,23.93)

32.57(26.55,42.45)
32.60(25.30,44.65)

46.57(39.19,51.98)
46.25(38.56,58.91)

276.50(189.10,329.50)
265.20(149.20,321.40)

2.09(1.79,2.33)
2.07(1.75,2.50)

73.167 6.869 42.924 58.746 44.108
<0.001 0.143 <0.001 <0.001 <0.001
x99 —MAOZERLLE
Table 9 Comparison of general demographic data
P /45 (% ) WA A5 (%) WA /15 (% )
415 WK AR M(P,, P, 1/% BMI[M(P,,P,J) ] /kg-m™
I % i = i =
JEABEIMHFHE 159 67.00(59.00,73.00) 26.00(23.88,27.22) 74(46.5) 85(53.5) 70(44.0) 89(56.0) 122(76.7) 37(23.3)
A 1ML 54 65.00(58.00,71.25) 25.15(22.18,27.41) 19(35.2) 35(64.8) 28(51.9) 26(48.1)  46(85.2)  8(14.8)
z -1.327 -1.577 2.113 0.994 1.730
P 0.184 0.115 0.146 0.319 0.188
®10 ZWERRILE
Table 10 Comparison of Laboratory indicator
£ 51 % WBCY(x10°)/4M/L RBCY(x10'2)/4~/L Hb>/g- L PLT"(x10°)/4~/L HCY"/pmol-L"
A MBPSE 159 6.39(5.51,7.39) 4.68(4.37,4.92) 150.00(137.00,166.00) 198.35+48.45 16.40+4.28
AR IMFIE 54 6.95(5.71,7.47) 4.73(4.35,5.13) 156.00(140.00,168.25) 206.57+51.28 17.76+3.45
Z/t -1.165 -0.312 -1.360 -1.062 -2.122
P 0.244 0.755 0.174 0.289 0.035
215 % SUA?/pmol-L"! hs-CRP?/mg- L HbA1¢”/% BUN?/mmol-L" cr?/pmol- L
AEMFF MIRUE 159 374.00(317.00,428.00)  1.56(1.05,2.06) 6.14(5.70,6.50) 5.30(4.40,6.20) 70.00(64.00,79.00)
I I UE 54 431.50(326.75,461.00)  1.87(1.56,2.34) 6.20(5.80,6.50) 4.90(4.40,6.15) 66.50(62.00,76.00)
Zit -2.277 -3.075 -0.813 -0.441 -1.357
P 0.023 0.002 0.416 0.659 0.175
4151 1511 % ALT?/U-L" AST¥/U-L" TC?/mmol-L"! TG"/mmol-L" HDL-C"/mmol-L"'
AEME MBIE 159 21.30(16.90,30.50) 18.80(16.30,25.10) 5.08(4.22,5.81) 1.45+0.50 1.09+0.27
A I TR 54 22.15(17.98,28.25) 19.45(17.28,23.35) 5.53(4.19,6.04) 1.46+0.54 0.95+0.24
ZIt -0.584 -0.841 -1.208 -0.190 3.437
P 0.559 0.400 0.227 0.849 0.001
215 %  LDL-C”/mmol-L" APOA1"/g-L"! APOBY/g-L"! LPa’/mg-L"
I MBHE 159 2.76(2.22,3.36) 1.30+0.22 0.73(0.59,0.88) 252.28(152.80,343.98)
I I R 54 3.27(2.71,3.62) 1.29+0.24 0.83(0.64,1.01) 355.06(217.52,422.80)
Zlt -3.775 0.172 -1.973 -2.895
P <0.001 0.864 0.048 0.004
5 AR R 98 25 YD AE OC |, SR FH A 37 R AR Bk A B Xt UIBC.TIBC.SF.TRF{H % 7 HA G it 2% 5 L, A5
ORI IR 41 5 Al P I 2 AR A AR A G I8 UE 20 48 55 ST, SF A i T 3E #4314k , UIBC |
B AR 22 v AT Ge it o B, 45 R AR W 21 i A ST TIBC.TRF {H X T HE #4 % ¥ E . 2 W E ¢
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Table 11 Comparison of iron metabolism indicators [ M( P25,P75)}
217 1% SI/umol-L"! UIBC/pmol- L™ TIBC/pmol-L" SF/pg-L" TRF/g-L"
A B 1R 159 19.71(16.37,23.98)  31.81(25.90,41.60)  45.00(37.56,50.00) 295.40(215.00,345.60) 2.03(1.68,2.21)
R ML IE 54 25.53(21.40,29.75)  27.25(21.00,35.00)  31.10(27.00,42.88) 335.90(255.25,381.25) 1.78(1.64,1.97)
z -5.998 -2.444 -6.124 -2.723 -3.135
P <0.001 0.015 <0.001 0.006 0.002
# 12 3T Logistic @3 447
Table 12 Binary logistic regression analysis
95%CI
i H B S.E. X df P OR
TR I FR
LDL-C/mmol-L" 1.174 0.419 7.848 1 0.005 3.234 1.423 7.351
SI/umol- L™ 0.197 0.049 16.366 1 <0.001 1.218 1.107 1.34
(s -9.738 1.380 49.791 1 <0.001 - - -
0 10 20 30 40 50 60 70 80 90 100 1.0 — LDL-C
Points G g —_—
— BAHN
LDL-C r T T T T T T T 1 0.8
1 15 2 25 3 35 4 45 5 — BHLL
. 5 10 15 20 25 30 35 40 o Y]
al
Total Points - T T T T T T T ) %
0 20 40 60 80 100 120 140 160 0.4
Risk ! T .
0.1 0.5 0.95 0.2
B3 SMIZMERINEZERSER
Fig.3 Score of independent influencing factors on column chart 0.0 T T T T 1
0.2 0.4 0.6 0.8 1.0
Logistic [a] 9 43 #7 i 78 LDL-C . S I 7} i & 5 L SbE

MLFRIE % A2 AR | T+, ROC Hh £k 45 R .78 LDL-C .
SIUE 5 PR I 58Uk 25 VI AH 5C . LDL-C 2 (e i#F AS Bt
PO i st IR 2, [E 4h 2% 3 48 11 LDL-C J2 I &
M “RER7, TS EE T Mk, HaE K28R
WA R, T EME, A 2T &M
LDL-C /K “F- I} i J2 5% 3 7 IF 2 /& 19 o 22 1 [ A
RO RATIR VA A Won , STKF-BE AS (1) 7™ 2
FE T, o R AS B SUK i g , KT
= 5 e R B kO e A L RE BE Y G 1S % B0 A
SR WS R B STELA R ML AR M, 2 3 LDL
5 20 ik S RE g B A B M 1 SR R YL Bl i

F13 FWMIZMERETUEZLTN ROC B & 517

B4 BHWIFMERREFRNERFTN ROC fh 2k
Fig. 4 ROC curves predicted by independent influencing factors

and disease prediction models

A R HL AR ST & & 16 /AR AS BE B AT R 2 RE IR
UAP 35 0 I 55 3 18 & A4 0 5 23R 97 SR ik 2
— R g BOR BSR4 R S H AT £ WU K A 5 4
A, SIHILDL-C 5 AS B3 (1) B il Fi 2k B2 %% U AH ¢,
5 UAP $#EE M E B A AH DM I IR b i %% U O T
TH AR AR, AT REXT B RPN UAP & fE B4R
WE% WA FrAomEFmkt. |
J&,LDL-C 5 SIZK Vi H A0 X/ 2 i — 2P K

Table 13  Analysis of ROC curves predicted by independent influencing factors and predictive models

i 95%Cl )
I F AUC S.E. P I LA R RS APBIE
TR TBR
LDL-C/mmol-L" 0.869 0.026 <0.001 0.818 0.921 22.365 0.963 0.667 0.630
SI/wmol- L™ 0.846 0.028 <0.001 0.791 0.902 2.935 0.889 0.623 0.512
A wm 0.874 0.025 <0.001 0.825 0.922 0.339 0.722 0.849 0.571

- 134 -



315 204
2025410 A

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. 31,No. 20
Oct. ,2025

PEA 0 R HE — 2P AR5, DLk — 5 PR HAE B AR
O ML AE S 2R A ARV AR IR T A T REAE
Zi b AR A R R AU TS UAP Y&

AR EATMOCHE IR BN T SF 5 UAP #9 A1 5%

Y. UAP#IERL b, P i FOIE B A 3 2 4% e 6 B

PR AIE , 5 SR AC S B 5 P fe 1 3%, STLLDL-C

JK 72 A X TN A B L5 I B A AR B A B B

S PR R AR T LB RS STLLDL-C 1E 2 UAP #4

4 LA HEUE T 1A B2 TR o TR IR 2 R T

T UAP R I TE RS L STLLDL-C K-, X e

FEHLO M & E AR R A S H N A, [N 7E L6 iG

T 2Z A0 38 B IZ S A T B i RS IR R HEAT IR T,

AE % 2 B — 20 22 A o 15 , TR A 9 S AL, Bl 9

i WIS B AR L, 3 6 s R b B iR UAP B H %

[FIFEMR] ALFRAEAEMHEF R,
(5% k]

O] oo i A8 BE 5 B i o 20 5 AL o o e a6 A B A5

i Al A5 2024 BEE [J]. W R 3 2k AR, 2025, 40 (6)
521-559.
China Cardiovascular Health and Disease Reporting Group.
Report on cardiovascular health and diseases in China 2024:
An updated summary [J]. Chin Circul J, 2025, 40 (06) :
521-559.

[2] ZENG Q,JIANG T. Molecular mechanisms of ferroptosis in
cardiovascular disease [J]. Mol Cell Biochem, 2024, 479
(12):3181-3193.

[3] BARAD A, CLARK A G, PRESSMAN E K, et al
Associations between genetically predicted iron status and
cardiovascular disease risk: A mendelian randomization study
[J]. JAm Heart Assoc,2024,13(11):¢034991.

[ 4] FANG X, ARDEHALI H, MIN J, et al. The molecular and
metabolic landscape of iron and ferroptosis in cardiovascular
disease[ J]. Nat Rev Cardiol,2023,20(1):7-23.

[5] YUAN W, HUO R, HOU C, et al. The relation of the iron
metabolism index to the vulnerability index of carotid plaque
with different degrees of stenosis [J]. Diagnostics (Basel) ,
2023,13(20):3196.

[6] DE VALK B, MARX J J. Iron, atherosclerosis, and ischemic
heart disease [J]. Arch Intern Med, 1999, 159 (14) : 1542-
1548.

L7 BRAT3E. I i At Jr 24 B AR A5 XURS: B mT BB SRR [T ],
Hh [ P R 2 2k, 2008(5) :389.
CHEN K J. Exploration on the possibility of reducing
cardiovascular risk by treatment with chinese medicine
recipes for promoting blood-circulation and relieving blood-
stasis[J]. Chin J Integr Tradit West Med, 2008(5) : 389.

[8] BELBELLAJ W, LONA-DURAZO F, BODANO C, et al.

[11]

[12]

[14]

[19]

The role of genetically predicted serum iron levels on
neurodegenerative and cardiovascular traits [J].
2024,14(1):24588.

GUO S,MAO X, LI X, et al. Association between iron status

Sci Rep,

and incident coronary artery disease: A population based-
cohort study[J]. Sci Rep,2022,12(1):17490.

COLLET J P, THIELE H, BARBATO E, et al. 2020 ESC
Guidelines for the management of acute coronary syndromes
in patients presenting without persistent ST-segment elevation
[J]. Eur Heart J,2021,42(14) : 1289-1367.

KRAHN G L, ROBINSON A, MURRAY A J, et al. It's time
to reconsider how we define health: Perspective from
disability and chronic condition[ J]. Disabil Health J,2021, 14
(4):101129.

TIHGT G AR 5F B2 T 0 PR o fd B 52 1K O
O3 Hr—— S 50 = 15 bR A bR MR [T, vl [ 24 2
#,2012(2):156-160.

JIAZ Q,LUY,TLIT,et al. The criteria of eligible laboratory
items of healthy volunteers-case analysis of screening of the
healthy subjects for a new drug in phase [ trial[J]. Chin J
New Drug,2012(2) : 156-160.

oI PP R A TR LA R L 2R By SCHTILIE 12
Wik (7). o b P R 455 245 ,2016,36(10) : 1163.
Professional Committee of Promoting Blood Circulation and
Removing Blood Stasis of China Association of Integrated
Traditional Chinese and Western Medicine. Practical
diagnostic criteria of blood stasis syndrome[J]. Chin J Integr
Tradit West Med,2016,36(10):1163.

PR T TE AR A R 0 10 2 20 2 E AL 3 ok
REREAL BRI LD ], AL mt - v [6 v BE A} 2 B, 2023.

LI D. Exploring the anti-atherosclerotic mechanism of
detoxifying and blood-activating traditional Chinese medicine
components through gut microbiota [D].
Academy of Chinese Medical Sciences,2023.
Tl AR N e AL SO MUBSIE 5B 75 E R o A5 K 5 BLAL
FEPRAAH M ST LD . db st Jb st B 25 K%, 2021,

MA H. Correlation analysis of syndrome distribution and

Beijing: China

physical and chemical indexes in elderly patients with

unstable angina pectoris and blood stasis syndrome [D].

Beijing: Beijing University of Chinese Medicine,2021.

GAO Y, WANG B, HU M, et al. The role of iron in

atherosclerosis and its association with related diseases[J].

Curr Atheroscler Rep,2024,27(1):1.

ZHANG J,NIE C,ZHANG Y, et al. Analysis of mechanism,

therapeutic strategies, and potential natural compounds

against atherosclerosis by targeting iron overload-induced

oxidative stress [J]. Biomed Pharmacother, 2024, 177:

117112.

DEL VECCHIO L, GIRELLI D, VINCHI F, et al. Iron

biology [J]. Nephrol Dial Transplant, 2024, 39 (9) : 1404-

1415.

X e, SR L BT B O I A IR P R O I
+ 135 -



315 204
2025410 A

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. 31,No. 20
Oct. ,2025

[22]

[27]

IRFAEWRT ). R P B 2Y,2012,7(2) : 152-154

LIU L T, SHI D Z, CHEN K J. Preliminary study on the
clinical manifestations of cardiovascular thrombotic diseases
"stasis toxin"[ J]. World Chin Med,2012,7(2):152-154.
SRR S0 ML FIE B BRI K SF IR DL dE s
] v BE A2 B, 2021,

ZHANG X S. Study on iron metabolism in patients with
coronary heart disease and blood stasis syndrome [D].
Beijing: China Academy of Chinese Medical Sciences,2021.
AMAR Z, TALPUR A S,ZAFAR S, et al. Comparison of iron
profile in patients with and without coronary heart disease[ J].
Cureus,2021,13(6):e15613.

MEDISETTY M K,RUNWAL K,PHALGUNE D S. Relation
between serum ferritin level and the risk of acute myocardial
infarction[J ]. J Assoc Physicians India,2022,70(8):11-12.
HOLAY M P, CHOUDHARY A A, SURYAWANSHI S D.
Serum ferritin-A novel risk factor in acute myocardial
infarction[J]. Indian Heart J,2012,64(2) :173-177.
DHONDGE R H, AGRAWAL S, KUMAR S, et al. A
comprehensive review on serum ferritin as a prognostic
marker in intensive care units: Insights into ischemic heart
disease[J]. Cureus,2024,16(3):e57365.

KANG W,BARAD A,CLARK A G, et al. Ethnic differences
in iron status[j]. Adv Nutr,2021,12(5):1838-1853.

SUNG K C, KANG S M, CHO E J, et al. Ferritin is
independently associated with the presence of coronary artery
calcium in 12, 033 men[J]. Arterioscler Thromb Vasc Biol,
2012,32(10):2525-2530.

MAKOVER M E, SHAPIRO M D, TOTH P P. There is

- 136 -

[29]

[30]

[31]

[33]

urgent need to treat atherosclerotic cardiovascular disease risk
earlier, more intensively, and with greater precision: A review
of current practice and recommendations for improved
effectiveness[J]. Am J Prev Cardiol,2022,12:100371.

AT . TR0 2 SR Tk £ E S IR 9 I R B LR AR
MEWFFE D] dEat: & o R B, 2009.

CHEN H. The clinical research on differentiation standard for
toxin-stasis syndrome of ACS in Chinese medicine [D].
Beijing: China Academy of Chinese Medical Sciences,2009.
F A e GO B 4 B ARG LA G I R 3R B MMP-9
AR CE X BT (D 1. TR - Ll AR B2 25 k2%, 2008.

WANG J Y. The relativity analytical of the content of MMP-9
and various of risk factors with the chinese medcine
dialectical type of CHD [D]. Jinan: Shandong University of
Traditional Chinese Medicine, 2008.

BAGHERI B, SHOKRZADEH M, MOKHBERI V, et al.
Association between serum iron and the severity of coronary
artery disease[ J]. Int Cardiovasc Res J,2013,7(3):95-98.
JAMIALAHMADI T, ABBASIFARD M, REINER Z, et al.
The effects of statin treatment on serum ferritin levels: A
systematic review and Meta-analysis[J]. J Clin Med, 2022,
11(17):5251.

FANG W, XIE S, DENG W, et al. Ferroptosis mechanisms
and regulations in cardiovascular diseases in the past, present,
and future[ J]. Cell Biol Toxicol,2024,40(1):17.
OLEKSIAK A, KEPKA C,RUCINSKA K, et al. Iron levels
and vulnerable coronary atherosclerotic plaques[J]. Kardiol

Pol,2024,82(11):1091-1098
[=fEHmE &I



