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Risk factor analysis of hypertrophic cardiomyopathy with atrial fibrillation based on
cardiac magnetic resonance
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(1. Departemt of Radiology, The Third People’s Hospital of Chengdu, Chengdu 610000, China;2. Department of Ultrasonography, The Third People’s

Hospital of Chengdu, Chengdu 610000, China)

Abstract Objective To investigate the independent risk factors for hypertrophic cardiomyopathy (HCM) with atrial fibrillation (AF)
based on cardiac magnetic resonance (CMR) using logistic regression analysis. Methods We reviewed 80 patients diagnosed with HCM
at our hospital between January 2022 and December 2023. Statistical differences in the CMR and clinical parameters between patients
with HCM with and without AF were compared. The cut-off value of HCM with AF was obtained by receiver operator characteristic curve,
and binary logistic regression analysis was performed on statistically significant variables to identify independent risk factors for HCM in
patients with AF. Results Univariate analysis showed that there were significant differences in the type of left ventricular late gadolinium
enhancement (LGE), native T1 mapping value of the left ventricular myocardium without LGE, left atrial anteroposterior diameter , number
of left ventricular LGE myocardial segments,and LGE in the basal anterior interventricular septum, mid anterior interventricular septum,
and mid inferior interventricular septum were between HCM with and without AF (P < 0.05). Multivariate analysis revealed that there were
significant differences in left ventricular subendocardial LGE (P = 0.048,0R = 5.3,95%CI:0.642-43.311), native T1 mapping value of
left ventricular myocardium without LGE =1 247 ms (P = 0.03,0R =5.7,95%CI:0.734-27.41), and left atrium anteroposterior diameter =
50 mm (P = 0.013,0R = 6.9,95%CI:1.489-31.538) between HCM with and without AF. Conclusion Left ventricular subendocardial
LGE , native T1 mapping value =1 247 ms, and left atrium anteroposterior diameter =50 mm are independent risk factors for HCM with AF.

Keywords hypertrophic cardiomyopathy; atrial fibrillation; cardiac magnetic resonance; late gadolinium enhancement; native T1
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2.1  HCMEE WG IR FRE
AW I AHCM B 80, Hordr | 53474
(58.8%), 331 (41.2%) ; IH- K AF185 (22.5%), i

RN B RERE AL PR O SR 33451 (41.2% ), =5 1L H 28451
(35.0%), 4 PRI 12451 (15.0%), vei 1L IE 23451 (28.8%),
12 P BH Z€ 4 Jifi 7% # (chronic obstructive pulmonary di-
sease, COPD) 6/l (7.5%) ; 7 0> % I 1 18 A% BH 3F X
FR RIS54%1 (67.5%), X Fx B2 (2.5%), 0> 2R HI24 5]
(30.0%) -
2.2 HCMIfA AR SR Rl 1

AR5 TCAFALAF Y 50 L i B PRI
LAE \COPD WA RV | 220 % it tH T AR BH X HCM
S EE I TEgE T L (P <0.05) WK1,

A, the short-axis view of LGE image; B, the short-axis view of native T1 mapping image ; C, short-axis diastole cines; D ,4-chamber view of first-pass perfu-
sion, no perfusion defect signal was found in the left ventricle subendocardial.

E1 HCM#HZAFEECMREGS T
Fig.1 CMR image analysis of HCM with AF

®1 AFASFTAFAHCMEHIERARILE
Tab.1 Comparisons of clinical data between HCM with and without AF

Item AF group (n = 18) Non-AF group (n = 62) t/x? P

Age (year) 574+134 55.8 £14.8 0.438 0.663
Male [n (%) ] 13(72.2) 34(54.8) 1.739 0.187
Coronary heart disease [n (%) ] 4(22.2) 29 (46.8) 3.470 0.062
Hypertension [n (%) ] 7(35.0) 21(33.9) 0.154 0.694
Diabetes [n (%) | 4(222) 8(12.9) 0.950 0.330
Hyperlipidemia [n (%) ] 4(22.2) 19(30.6) 0.483 0.487
COPD [n (%) ] 0(0) 6(9.7) 0.328*
Smoking [n (%) ] 6(33.3) 19(30.6) 0.047 0.829
Alcohol consumption [n (%) ] 4(222) 5(8.1) 2.801 0.094
LVOT obstruction [n (%) ] 4(22.2) 16(25.8) 0.356 0.757
Phenotype [n (%) ] 0.277*

Asymmetric HCM 15(83.3) 39(62.9)

Symmetric HCM 0(0) 2(3.2)

Apical HCM 3(16.7) 21(33.9)

COPD, chronic obstructive pulmonary disease ; LVOT, left ventricular outflow tract. * Fisher’s exact probability test.
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LGEAHSCZE IR, AF4H 5 TCAFA A2 0 ZELGE Sy T1 mapping#f S 45 K 1, AFZL 5 TEAFA FELGE
A O U B g HT R PR SR B AT B R B R R 0 F O IRIEA T mapping B A A5 s i JE AR LA
PErh B b 2z R A E L (P<0.05) JLER2, EZRAGIEE L (P<0.05) W#&K3,

®2 AFHSTAFHEHCMBEZOEDOHILGEERM LR
Tab.2 Comparison of LGE signs between left ventricular myocardium with and without AF

LGE sign AF group (n = 18) Non-AF group (n = 62) X 7t P

LV LGE distribution [n (%) ] 7.161 0.028

Without involvement 1(1.3) 18(22.5)

Subendocardial involvement 7(8.8) 28(35.0)

Without subendocardial involvement 10(10.0) 16 (20.0)
Right ventricle insertion points [n (%) ] 10(55.6) 39(62.9) 0.317 0.573
LV segments with LGE 48238 3024 7.548 0.007
Basal anterior TVS [n (%) | 12(66.7) 25(40.3) 3.894 0.048
Mid anterior IVS[n (%) ] 15(83.3) 30(48.4) 6.923 0.009
Basal inferior IVS[n (%) ] 9(50.0) 18(29.0) 2.743 0.098
Mid inferior TVS [n (%) | 8 (44.4) 10(16.1) 6.414 0.011
Apical TVS [n (%) ] 5(27.8) 18(29.0) 0.011 0.918
Basal anterior [n (%) ] 4(22.2) 6(22.2) 2.007 0.157
Mid anterior [n (%) ] 7(38.9) 20(32.3) 0.274 0.600
Apical anterior [n (%) ] 5(27.8) 24(38.7) 0.721 0.396
Basal anterolateral [n (%) | 2(11.1) 1(1.6) 0.125%*
Mid anterolateral [n (%) ] 2(11.1) 4(6.5) 0.511%
Basal inferolateral [1n (%) | 0(0) 2(3.2) 1.000%*
Mid inferolateral [n (%) ] 1(5.6) 0(0) 0.225%
Apical lateral [n (%) | 8(44.4) 13(21.0) 2.851 0.091
Basal inferior[n (%) ] 2(11.1) 1(1.6) 0.125%
Mid inferior [n (%) | 2(11.1) 2(3.2) 0.217%
Apical inferior [n (%) ] 5(27.8) 7(11.3) 1.822 0.177

LGE, late gadolinium enhancement; LV, left ventricular; IVS, interventricular septum. * Fisher’s exact probability test.

#3 AFASTAFHAHCMEEHMCMRSHLE
Tab.3 Comparisons of other CMR parameters between HCM with and without AF

CMR parameter AF group (n = 18) Non-AF group (n = 62) t P
LA anteroposterior diameter (mm) 521468 47455 3.264 0.002
LVED diameter (mm) 452+58 457+52 0.230 0.819
Maximum LVWT (mm) 20.0 +3.0 18.9+2.7 1512 0.135
LVEF (%) 64.9+9.0 68.2+6.7 1.709 0.092
LVEDVI (mL-m™) 593 +12.4 62.1+10.2 1328 0.188
LVESVI (mL+m™) 22752 217+63 0.630 0.531
LVCI (L*min"*m™) 2.6+0.7 28+0.5 1.546 0.126
LVMI (g*m™) 118.7 £ 36.1 129.5+35.7 1.165 0.135
i“y‘::;:llu?‘fﬁ;“i éi“&;’:;eﬂ ventricular 1313.8£79.9 1296.6 + 50.7 1121 0.266
Native TI mapping value of left ventricular 12542+ 60.8 1224.6 + 54.0 2.055 0.043

myocardium without LGE (ms)

LA, left atrium; LV, left ventricular; ED, end diastolic; WT,wall thickness; EF, ejection fraction; EDVI, end-diastolic volume index; ESVI, end-systolic

volume index; Cl, cardiac index; MI, mass index; LGE, late gadolinium enhancement.
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P=0.02), REJE40.0% , F¢ 7 BE91.7%; TTLGEA L%
LI AT mappingfB =1 247 mshf, 2548 8 K
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0.642~43.311), TLGEZ > % L LW AT mapping
{=1247 ms(P=0.030,0R =5.7,95%CI :0.734~27.410).
ZE ORI E#2 =50 mm (P = 0.013,0R = 6.9,95%CI ;

1.0

0.8 4

0.6 1

Sensitivity

0.4 4

0.24

0.0 T

0.4 0.6 0.8

1—specificity

0.0 0.2

1.0

1.489~31.538) TEAFALFI CAFAHCME H h 22 554
Gt
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(P=0.126,0R =3.0,95%CI :0.734~27.409)., Hij [A] f&
rhE] Bt LGE (P = 0.622,0R = 1.5,95%CI:0.277~8.543).,
T Ial g H BYLGE (P = 0.772,0R = 1.4,95%CI:0.122~
16.923) 7EAFZH 5 TCAFLHHCM R R 22 3 RS T2
HE Y (P<0.05) 034,

Hosmer-Lemeshow 56 ( x ’=6.144,P =0.631)
PER G5 I 5 B A G

— Myocardial segments with LGE

— Native T1 mapping values of the left ventricular myocardium without LGE

Left atrial anteroposterior diameter

— Reference line

E2 HCMHEZAFEELGELATEH. XLGEALEDIAIATI mappinglE. A LERIEEMROCHLER
Fig.2 The ROC curve results for the number of myocardial segments with LGE, native T1 mapping values of the left ventricular myo-

cardium without LGE, and left atrial anteroposterior diameter in HCM patients with AF

F4 HCMIFIHZAFHI—iTtlogisticEl 3547
Tab.4 Binary logistic regression analysis of HCM with AF

CMR parameter P OR 95%CI

LGE with subendocardial involvement 0.048 53 0.642-43.311
Native T1 mapping value of left ventricular myocardium without LGE=1 247 ms 0.030 5.7 0.734-27.410
LA anteroposterior diameter=50 mm 0.013 6.9 1.489-31.538
LGE without subendocardial involvement 0.122 33 0.444-23.980
Segments with LCE=7 0.295 4.2 0.287-30.408
Basal anterior IVS LGE 0.126 3.0 0.734-27.409
Mid anterior IVS LGE 0.622 1.5 0.277-8.543

Mid inferior IVS LGE 0.772 1.4 0.122-16.923

LGE, late gadolinium enhancement; LA, left atrium;IVS, interventricular septum.
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PR JE A2 <50 mm R 196,915

AW 38 3 % BEAECMRIEA AE 42 1 — 243 )2
ST, RS TR S SHCMIT R AR L R, A B Tif
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