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ABSTRACT Objective: To describe the occurrence of cognitive impairment in hypertrophic cardiomyopathy (HCM) patients and
explore possible influencing factors associated with cognitive impairment. Methods: 198 patients with HCM, who were admitted in the
department of ultrasound, Xijing Hospital of Air Force Medical University from April 2018 to July 2019, were collected. Both Montreal
Cognitive Assessment (MoCA) test and education years were considered to assess cognitive function of these patients. The cutoff score
for cognitive impairment to the present study were 14 for illiterate patients, 19 for patients with 1-6 years of education, and 24 for patients
with 7 or more years of education. And according to this criterion, HCM patients were divided into cognitive impairment group (n=37)
and normal cognitive function group (n=161). Demographic data and clinical characteristics, life style and history of diseases,
echocardiography and cognitive assessment were collected and compared between two groups. Multivariate logistic regression analysis
was used to assess the possible risk factors for cognitive impairment in HCM patients. Results: The incidence of cognitive impairment in
HCM patients was 18.7 %. Patients in cognitive impairment group were older in age (P<0.05), had shorter years of education (P<0.05),
poorer cardiac function and diastolic function in left ventricular (P<0.05) and significantly higher pressure of provoked left ventricular
outflow tract pressure gradient (LVOT-PG, P<0.05). Besides, patients in cognitive impairment group had lower MoCA score (P<0.05),
especially a poorer performance in visual space and executive function and delayed recall (P<0.05). The results of multivariate logistic
regression analysis showed that after adjusting for age (OR=14.435, 95 %OR 4.476-46.550; P<0.001) and years of education (OR=5.274,
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95 %O0R 2.024-13.744; P=0.001), LVOT-PG (OR=3.844, 95 %CI: 1.551-9.524; P=0.004) was an independent risk factor for cognitive

impairment in HCM patients. Conclusion: LVOT-PG can increase the risk of cognitive impairment in patients with HCM. In the clinic, it

is necessary to pay attention to the change of LVOT-PG in HCM patients for early prevention of the occurrence and progression of

cognitive impairment.
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Table 1 Comparison of the clinical information between two groups

Cognitive impairment group Normal cognitive function group

Project 37 el t/Z/%? P
Man 19 (51.4) 109 (67.7) 3.519 0.061
Age (years) 54.05+ 9.41 44.34+ 12.41 -4.350 <0.001
BMI (Kg/m?) 24.70+ 3.10 2427+ 492 0.057 0.612
SBP (mmHg) 122.16% 17.16 123.96% 18.95 -0.530 0.597
DBP (mmHg) 71.86% 10.11 74.19+ 12.85 -1.027 0.305
Hypertension 12(32.4) 48 (29.8) 0.098 0.755
Diabetes mellitus 3(8.1) 4(2.5) 2.790 0.123
Coronary artery disease 3(9.4) 7(4.9) 0.953 0.394
Atrial fibrillation 3(8.1) 4(2.5) 2.790 0.123
ICD implantation 0(0) 4(2.5) 0.938 1.000
History of syncope 6(16.2) 22 (13.7) 0.161 0.688
Family history of SCD 5(13.5) 12 (7.5) 1.408 0.324
Smoke 11 (34.4) 71 (50.0) 2.559 0.110
Drink 11(34.4) 47 (32.9) 0.027 0.870
NYHA class
Class 1 9(24.3) 83(51.9) 9.169 0.010
Class II 18(48.6) 50(31.2)
Class III 1027) 27(16.9)
Yeats of education (years) 8.54% 5.19 11.58+ 4.11 -3.539 <0.001
Echocardiogram
LAD (mm) 42.24+ 8.36 39.74+ 6.70 1.953 0.052
LVEF 57.97+ 2.94 58.62+ 4.30 -0.870 0.386
E/e' 16.56% 5.99 14.46% 5.20 2.069 0.040
IVS (mm) 22.57+ 4.29 22.76% 5.19 -0.205 0.838
LVOTO 17(45.9) 56(34.8) 1.611 0.204
LVOT-G (mmHg) 23(6, 89) 12(5, 46) -1.549 0.219
LVOT-PG (mmHg) 57(7, 106) 13(6, 54) 2913 0.013
SAM 20(54.1) 81(50.9) 0.116 0.733

Note: BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; ICD: implantable cardioverter defibrillator; SCD: sudden
cardiac death; NYHA: New York Heart Association functional class; LAD: size of left atrial; LVEF: left ventricular ejection fraction; E/e": ratio of the
early diastolic peak velocities of mitral inflow and mitral annulus; IVS: interventricular septum thickness; LVOTO: left ventricular outflow tract
obstruction; LVOT-G: left ventricular outflow tract pressure gradient; LVOT-PG: provoked left ventricular outflow tract pressure gradient; SAM: systolic

anterior motion
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Table 2 Comparison of the cognitive function between two groups

Cognitive impairment group

Normal cognitive function

Project (n=37) Group (n=161) ‘ P
Visuospatial and executive function 2.30% 1.18 4.11% 0.97 -7.293 <0.001
Naming 1.76% 1.12 2.68% 0.55 -5.498 <0.001
Delay memory 0.97+ 1.01 3.12+ 1.37 -7.349 <0.001
Attention 449+ 145 5.76% 0.56 -6.688 <0.001
Language 1.35+ 0.92 2.31%+ 0.82 -5.476 <0.001
Abstraction 0.65+ 0.82 1.40%+ 0.70 -4.946 <0.001
Orientation 5.32+ 0.75 5.81%+ 0.41 -4.566 <0.001
Total score of MoCA 17.65+ 4.04 25.86x 2.57 -8.953 <0.001

Note: MoCA : Montreal Cognitive Assessment.
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Table 3 Sensitivity and specificity of HCM-related clinical indexed in the diagnosis of cognitive function in HCM patients and variable assignment

Factors AUC (95 %CI) Sensitivity Specificity Cut-off value P Variable assignment
Age 0.729(0.662-0.790) 89.19 56.52 46.5 <0.001 < 46.5=0,>46.5=1
NYHA class 0.639(0.568-0.706) 75.68 51.88 1.5 0.002 < 1.5=0,>1.5=1
E/e' 0.608(0.535-0.679) 52.94 64.94 15.6 0.043 < 15.65=0,>15.65=1
LVOT-PG 0.660(0.587-0.727) 52.94 77.12 54.5 0.005 < 54.5=0,>54.5=1
Years of education  0.681(0.611-0.745) 72.97 55.90 9.0 <0.001 >9=0, < 9=1

Note: AUC: area under curve; NYHA: New York Heart Association functional class; E/e': ratio of the early diastolic peak velocities of mitral inflow and

mitral annulus; LVOT-PG: provoked left ventricular outflow tract pressure gradient.
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Table 4 Logistic multivariate regression analysis of related factors of metabolic syndrome in HCM patients

Univariate analysis

Multivariate analysis

Factors
OR(95 %CI) OR(95 %CI) P
Age 10.725(3.630-31.691) <0.001 14.435(4.476-46.550) <0.001
NYHA class 3.354(1.488-7.557) 0.004 -
LVOT-PG 3.793(1.753-8.207) 0.001 3.844(1.551-9.524) 0.004
Years of education 3.423(1.554-7.537) 0.002 5.274(2.024-13.744) 0.001

Note: NYHA: New York Heart Association functional class; LVOT-PG: provoked left ventricular outflow tract pressure gradient.
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Fig.1 ROC curve analysis of cognitive function in patients with HCM-related clinical indexes

Note: NYHA: New York Heart Association functional class; E/e": ratio of the early diastolic peak velocities of mitral inflow and mitral annulus;

LVOT-PG: provoked left ventricular outflow tract pressure gradient.
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