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[Abstract] Objective To explore the influencing factors of coronary microcirculation dysfunction in patients with
hypertrophic cardiomyopathy (HCM) and establish a prediction model. Methods 92 patients with HCM treated in our
hospital from October 2019 to may 2021 were selected. All patients underwent cardiac contrast-enhanced ultrasound
examination and were divided into coronary microcirculation dysfunction group (n=24) and normal group (n=68) accord-
ing to the results. The clinical data of patients were collected, and the independent risk factors of coronary microcircula-
tion dysfunction in HCM patients were analyzed by single factor and logistic regression. The risk prediction was estab-
lished according to the independent risk factors, and the differentiation, accuracy and effectiveness of the model were
evaluated by receiver operating characteristic (ROC) curve, Hosmer lemeshow goodness of fit test and clinical decision-
making curve. Results Compared with the normal coronary microcirculation group, the NYHA grade in the abnormal

group was worse, the lymphocyte count, LDL-C, ALB and LVEF decreased significantly, and hs- CRP, NT-proBNP,
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Cys-C, hs-cTnl, LVEDD and LLAD increased significantly (P<C0.05). The higher NYHA grade, the lower LVEF and

the increase of NT-proBNP, hs-cTnl and LVEDD were independent risk factors for coronary microcirculation dysfunction

in patients with HCM (P<C0. 05). The nomogram prediction model was constructed by using the above independent risk
factors. The consistency index (c-index) was 0. 756 (95% CI. 0.684~0.830), and the AUC of ROC curve was 0. 895

(95% CI: 0.866~0.915). The evaluation results of calibration curve and clinical decision curve suggest that the accuracy

and effectiveness of the model are good. Conclusion The higher NYHA grade, the lower LVEF and the increase of NT-

proBNP, hs-¢Tnl and LVEDD are independent risk factors of coronary microcirculation dysfunction in patients with

HCM, the nomogram prediction model has a certain reference value for risk assessment.

[Key words] Hypertrophic cardiomyopathy; Coronary artery; Microcirculation; Influence factor

B J& 5.0 L% ( Hypertrophic cardiomyopathy,
HCM) J& —Fist £t O L » I PR 2% 30 A i ] O 8 A
TR LA B R R RO BE TR I K BF 5T TR
S HCM B3 3% 30 A7 7 56 IR 3h bk B 416 25 ) g s
5 o R8T R B0 T i e i A B I B R0 1 A
R 2 A B s, 2 5B 3 9 1 AR AN BE T 1Y 2 ST 7
T, (HHRTET HCM B 5w 1R 3h k08 25 2 BE B
gk 19 52 M PR 2% M A 40, D AR B 58 38 2 Logiseic [l
I3 AT 1 HCM % 2B St 4R 0 Ik G0 26 2 B i i 1) 52
) PR 26, A 3 0000 AR Y L DT Sy I AR A AR UL 2K RR 2
RN B I A SR R A R AR S 2
1 #BBE5FE
L1 —feRt B Hr 2019 4F 10 A —2021 4F
5 A FREEERZ 0 92 6] HCM B 3% 191 PR %R, B3
AT 0 W 6 75 1 5 K A o AR 25 S0 L 4 o e IR B ik
HAE RN BEIE 4l (n=20) IR H 4 (n=68), H B
PE 52 6], Lotk 40 i, BB AR Y 40~65 %, P AR IR
(54.49+7.66) % . 44 AbnifE: 45 & HCM 12 Wi b
HEN . @ AR Bh ik pe A8 R B <5020 . O I A W R 5
%, OBFEERBEMEIEBEAERZE . HRR
HE . D A I 0 WLAE B8 5 R M0 I . © fl e
5 R 0 WIS T 0 B R R S B AR A2 0 IR
2. @F I ™ ER Yy | T A% T AR R A O 1 i
T AMRAEREFCHZE N SR,

1.2 WL

12,1 WG IR BE R4 Bl a0 sh R Ay 38 2o A
FL 5 D0 WA BB R B A I IR E 4R A (BMID) | i
Rl N s R () 7 A & o < Y i 2 G [
AL 2 (NYHA) 730257, B #H A b 5§ A
R TF R 8 A L 31 (SONOS 5500, PHILIPS) 47
A AR AR A0 = S I 4 B (LVEF) | 220 & &7 5k
RN (LVEDD) | 72 0 % 0 4 K I N 42 (LVEDS)
R e 0 B AR (LAD) 25 %5 8,

L.2.2 D@ FEEEEE  EE 0 EGE R
AL FE 0 MDD 52 B 36 52450 20, PR FE WIS > 25 Hz,
Ph0.8~0.9 mL/min B3 B &Ik HEFE 1 mL #5575

HEVE 1 mL G440 A W (0. 9%0) , R HIE MI 0. 3 Fi
MI 0. 8~1. 0 FFAT A2 0 7 2 1 5%, W52 56 4R 3h Bk 34 76
Wi . B SRS MI AT R =5 s
SE SR SR Sh KRG P B A8 A 7 Sl R B ik B 0 B
PEiG A R R B E WA E T4,

1.2.3 LR =ESHbrkaE BEARK S HHE 5 mL
25 M Ik o ASE I H 0 =R (TGO LB EEE (TO) (&
25 F S 7 4 IH [ B HDL-C) I% 25 B IS 28 14 8 %]
(LDL-C) . #i# C W H ( hs-CRP) A& H (Alb) .
A 2= (Cys-C) (N 5K iy i 44 K HiT 44 (NT-proBNP) |
LS A IChs-cTnD (N5 & ALT) , 44 FL 5%
AN C AST) Kbk U 40 M 1+ 5055 52 50 = HE

1.3 geit2#srtr SRHI SPSS 22. 0 84k 1748 it Ab
B, % S AR B UEAT IR SRR S AR A IR A A 3T
GO (] F R ¢ R 56 AT RO 5 T O R
K K. R Logistic M1H 3 HCM & # %
Az e AR 2l DK ARG 20 ) i B 5 1) 2 37 A I TR 2R A A
Nomogram # %l , R H Bootstrap H i £ 1% 3 17 58
UE R 2230 TAERRAE fh 2k (ROC) (4 1 il & Al
PR P 5 T 28 TF A 455 B % 1X 43 BE Lo B R R RbE
P<0.05 NZERAGITFEL,

2 BR

2.1  HCM &35 5 Ik 3l bk G008 25 2 e B g 09 20 3 R
AT PR R B AR BMI L BE AR s W
W45 £ (SBP) | &% 3 J& (DBP) . HCM 43 #l . TC, TG,
HDL-C.ALT,AST,LVEDS L4, % % L5 it % &
X (P>0.05), 5534k 3 Bk 508 26 2 68 1F & 40
S NYHA 539005 47 bk B4t i 31 % . LDL-C, Alb
% LVEF & % &%, hs-CRP . NT-proBNP, Cys-C. hs-
¢cTnl,LVEDD K& LAD &3, 22 5 B A Gt 5
Y (P<0.05), W1,

2.2 SEEARZN KGR RE R AT 0 2 R A0 R
WESNIPESHES ¥ 222 XK EREN A2
FOFHEATIRAE (36 2) , HCM £ 2 5w IR 3h Ik 906 26 3 fig
RS ECE=1,F=0) NHA G, 172 HE 50,
45 R W ox NYHA 5 908 & LVEF B AR A2 NT-pro



*x1
(x£s), M(Qr)]

HEEF 2023 F 4 A % 35 4% 448 Med] West China, April 2023, Vol. 35,No. 4

HCM £ E BRI BEANERBHNEER RS (n(X1072),

Table 1 Univariate analysis of coronary microcirculation dysfunction in
patients with HCM
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Table 2 Multivariable logistic regression analysis assigned variable table

AF i R H
5E IR Bl K 98 BE ) g B H=0, =1
NYHA 434 Tg=0.M%=1.M%=2
LDL-C(mmol/L) =2 mmol/L=0,<<2 mmol/L=1
Alb(g/L) =35 g/L=0,<35 g/L=1

LVEF(%)
hs-CRP(mg/L)
NT-proBNP(mg/L)
Cys-C(mg/L)
hs-cTnl(mg/L)
LVEDD(mm)
LAD(mm)

=55%=0,<55%=1

<5 mg/L=0,=5 mg/L=1
<1.75 mg/L.=0,=1.75 mg/L=1
<1.5 mg/L=0.>1.5 mg/L=1
<6.5 mg/LL=0,=6.5 mg/L=1
<65 mm=0,=>65 mm=1

<45 mm=0,=45 mm=1

OR(95%CI) P

A7 1189 (0.178,4.070) 0.841

"' HEARIT L 0.991 (0.986,1.003) 0.198

LAD4 F——%—— 1.042 0.116,2.080) 0334

LVEDD + g 0.184 (0.007,0.327) 0.003

hs-cTal - HEH 0.352 (0.032,0.635) 0.002

Cys-C —— 6.958 (0.406,17.886) 0.309

NT-proBNP ~ —e— 3.746 (1.545-9.084) <0.001

hs-CRP o p——tp—ro| 1.456 (0.687~3.088) 0327

Hd  LVEF 0.670 €0.030,1.090) 0.037

—a— LDL-C 4 0.466 (0.193-1.125) 0.089

NYHA% %% - —e—i 6.408 (2.458,16.706) <0.001
I T T 1
10 5 0 5 10

1 HCM BEXAEBRIKMEREFH R EERKE

Figure 1 Forest map of risk factors for coronary microcirculation disor-

der in patients with HCM
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function in patients with HCM
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