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Abstract :  

Background: Apical hypertrophic cardiomyopathies (ApHCM) are characterized by 

hypertrophy located on the left ventricular (LV) apical segments. Their genetic origin and 

prognosis are still debated. 

Aim: We compared the phenotype, genotype and prognosis of ApHCM to non-apical HCM. 

Materials and methods: 208 consecutive patients from 5 French centres with a phenotype of 

ApHCM underwent echocardiography, cardiac magnetic resonance, genetic testing and follow-

up. They were compared to 419 patients with non-apical HCM. Patients finally diagnosed with 

Fabry’s disease (n=6) and amyloidosis (n=1) were excluded, resulting in 201 ApHCM for 

comparative analyses.   

Results: Among the 208 ApHCM patients, genetic analysis was positive in 22.6% of patients, 

including 6 GLA and 1 TTR mutations.  After excluding these latter 7 patients, ApHCM 

patients had higher LVEF, less LV obstruction (5 vs 23.2%, p<0.001), smaller left atrial 

volumes (37.9±14.2 vs 47.2±23.8 ml/m2, p<0.001), more impaired GLS (-14.4±4 vs -15.3±4%, 

p=0.019), more frequent LV aneurysm (10.9 vs 1.4%, p <0.001), and less frequent mutations 

(20.4 vs 43.4%, p <0.001) than non-apical HCM. During a 5-year follow up, 12 (6%) rhythmic 

events occurred in the ApHCM group. All of them had a SCD-risk score<4%. Long-term 

survival was better in ApHCM (p=0.026). 

Conclusion: ApHCM presents with less frequent mutations and better prognosis than non-

ApHCM. However, rhythmic complications are frequent in ApHCM but are not predicted by 

the SCD-risk score. Apical aneurysms are more frequent in apical HCM. Fabry’s disease may 

mimic an apical HCM phenotype and should be ruled out when facing an apical HCM pattern.   
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Introduction  
 

Apical hypertrophic cardiomyopathy (ApHCM) was first described in 1976 by Sakamoto and 

al (1) as a subtype of HCM with a myocardial hypertrophy located on the left ventricular (LV) 

apical segments associated with deeply negative T waves on electrocardiogram. Few authors 

had focused on this rare disease which represents 3 to 10% of the “classical sarcomeric HCM” 

on caucasian population (2, 3).  

Some authors differentiated “pure” ApHCM, in which hypertrophy is confined to the apex, 

from “distal” ApHCM, with hypertrophy extending to the midventricular level, clearly sparing 

the basal segments (4, 5), or “mixed” ApHCM defined as hypertrophy located both at the apex 

and other segments, but with hypertrophy predominating in the apical segments (6-8). 

To date, only few studies analyzed the sarcomeric protein gene mutations associated with 

ApHCM (4, 8, 9, 10). They found a low efficiency of genetic analysis (with small panel of 9 to 

12 genes analyzed) and mutations generally occurred in genes encoding for proteins of the thick 

sarcomere filament (MYH7 and MYBPC3 genes). 

Although patients with ApHCM have been associated with good prognosis (1, 6, 11, 12), apical 

aneurysms, frequent in this population, are one of the main factors associated with ventricular 

arrhythmias (13, 14) and thrombo-embolic events (5, 6).  

The purpose of our study was to describe phenotype, genotype and prognosis of ApHCM in a 

large French multicentric cohort and to compare them to non ApHCM. 

 

Methods 

Study population.  

Patients were retrospectively included between 2011 and 2021 in 5 French tertiary referral 

centers in the university hospitals of Marseille, Bordeaux, Paris, Rennes and Dijon. All 

participating centres are tertiary/reference cardiomyopathy centres, part of the French 

cardiomyopathy network (Cardiogen), with broadly similar HCM management and follow-up 

approach. 

All patients with apical HCM were consecutively included. They underwent comprehensive 

clinical examination, electrocardiogram, a trans-thoracic echocardiography (TTE), and genetic 

testing at inclusion. Most of them also underwent cardiac magnetic resonance imaging (CMR), 

and 48 hours Holter monitoring. CMR studies included measurements of left ventricular 

ejection fraction, presence of a LV aneurysm, and presence and visual quantification of late 
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gadolinium enhancement (LGE). Replacement fibrosis was assessed by CMR LGE, and was 

considered extensive when representing more than 15% of the left ventricular mass. 

 

 

Diagnostic criteria. 

The diagnosis of ApHCM was made by 2-dimensional echocardiography and CMR, based on 

the presence of left ventricular thickness > 15 mm (or ≥13 mm in patients with family 

history of HCM) (15) predominant on the apical segments that was not solely explained by 

abnormal loading conditions (uncontrolled arterial hypertension excluded). Obstruction was 

considered present when the resting or provoked peak gradient was ≥ 30 mmHg and the 

threshold for establishing a relationship with symptoms was ≥50 mmHg (15). Thus, three 

different ApHCM patterns were distinguished as previously defined: the “pure” ApHCM, with 

hypertrophy limited to the apical segments, the “distal” ApHCM, with hypertrophy extending 

to the midventricular level, sparing the basal segments and the “mixed” form with hypertrophy 

predominant in the apex but which could be present in basal segments (Figure 1). Left 

ventricular apical aneurysm was defined as a discrete thin-walled dyskinetic or akinetic segment 

of the most distal portion of the left ventricle. (15) No core-lab review was performed, neither 

for echocardiographic nor for CMR studies. 

 

Genetic testing. 

Patients underwent heterogenous genetic test for HCM since recommendation changed over the 

time of the study. They were tested from 5 sarcomeric protein genes to 167 genes (16) including 

in all patients Fabry’s disease (GLA) and the Transthyretin gene (TTR). Mutations were 

considered pathogenic if they were class 4 (likely pathogen) or class 5 (pathogen). Indeed, we 

did not classify patients with VUS as having a positive genotype. 

 

Prognostic analysis and design of the study 

Major cardiac rhythmic events were defined as sustained ventricular arrhythmias, recovered 

sudden cardiac death, or cardiac death. Other rhythmic events included defibrillator 

implantation, non-sustained ventricular tachycardia, and supra ventricular arrhythmia. Other 

events included stroke, cardiac thrombus, and myocardial infarction.  

We compared our cohort of ApHCM to a multicentric cohort of 419 consecutively included 

sarcomeric non ApHCM to assess differences of prognosis in this subtype of patients. The 
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patients finally diagnosed with Fabry’s disease (n=6) and with amyloidosis (n=1) were 

excluded from the comparison between apical and non-apical HCM. Sixteen patients (14 with 

ApHCM and 2 with non-apical HCM) were excluded from survival analyses because date of 

diagnosis, last follow-up or event occurrence was not available. Other patients lost to follow-

up were censored at the time of last information available. ESC SCD risk score at 5 years was 

calculated for each patient (17, 18) to assess the need for defibrillator implantation, but the final 

decision of ICD implantation was an individual decision by the treating center, who reported 

the main reason for ICD implantation in their patients. 

 

Statistical analysis 

Categorical variables were expressed as absolute counts (%) and compared using χ² or Fisher’s 

exact test. Continuous variables were expressed as mean ± SD) and compared using t-tests or 

ANOVA. To study the risk of cardiac death after diagnosis, Kaplan-Meier survival curves were 

plotted and compared using log-rank test. The median follow-up was estimated using reverse 

Kaplan-Meier method. For all two-sided analyses, a p < 0.05 was considered statistically 

significant. All analyses were conducted using R 4.3.1 software (The R Foundation for 

Statistical Computing Platform, Vienna, Austria).  

 

Results 

Description of the apical HCM population (n=208) 

Between 2011 and 2021, 208 patients were retrospectively included in the 5 centers (mean age: 

53.1 ± 13.4 years, 69.2% male). There were no patients of Japanese origin in the study 

population. 96% of them had abnormal ECG with apical negative T waves and 30 % LV 

hypertrophy. Seventy-two patients (34.6%) were symptomatic at diagnosis: 14 had syncope, 16 

had chest pain, 14 had dyspnea, 23 had palpitations, 5 had strokes, 1 recovered a sudden cardiac 

death. Eighteen patients (8.6%) were on supra ventricular arrhythmia at diagnosis.  

All patients had an echocardiography (TTE) and 178 patients (85.6%) also underwent a CMR. 

Mean LV maximal wall thickness was 17.4 ± 3.1 mm on TTE and 18.0 ± 3.1 mm on CMR, 

respectively. We distinguished 3 populations as previously described of ApHCM: 53 (25.4%) 

pure ApHCM, 99 (47.6%) distal ApHCM and 56 (26.9%) mixed ApHCM. LV function was 

normal in TTE and CMR, except 2 patients with a LVEF <50%), but mean global longitudinal 

strain (GLS) was impaired at TTE (-14 ± 4%). Moreover, 9% of the patients had a restrictive 

filling pressure pattern. Eight patients (3.4%) had midventricular obstruction. On CMR, 63.9% 
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of patients had LGE and 23.1% had more than 15% of LGE. We found 23 (11.1%) LV 

aneurysms and 4 LV thrombi. Among the 23 patients with LV aneurysms identified by 

echocardiography, 22 also underwent CMR, with confirmation of the aneurysm in all. Table 1 

presents the baseline characteristics of the 201 patients with apical HCM after exclusion 

of the 7 patients finally diagnosed with Fabry’s disease (n=6) or with amyloidosis (n=1). 

 

Genetic findings 

Genetic counselling revealed that 23.4% (n=43) were familial cases. A pathogenic mutation 

(class 4 or 5) was identified in 47 (22.6%) patients. Pathogenic mutations were identified on 

the following genes: MYBPC3 (n=16); MYH7 (n=11); GLA (n=6); TNNT2 (n=4); MYL2 

(n=3). We noticed a double pathogenic mutation on MYBPC3 plus MYH7 and one TTR 

mutation (Figure 2).  

 

Comparison between ApHCM and non-ApHCM (n=201) table 2) 

We compared the ApHCM cohort, excluding the 6 cases of Fabry’s disease and the patient with 

amyloidosis (n = 201) to a multicentric cohort of patients with non-apical HCM (n= 419).   The 

major result was that there were significantly less pathogenic mutations in ApHCM cohort than 

in non-apical HCM cohort: 20.4% vs 43.4%, p <0.001 (Pearson’s Chi-squared test).  ApHCM 

patients were less dyspneic (43.8% vs 49.4%, p = 0.003) and had more hypertension (40.3% 

versus 28.6%, P=0.006). On TTE, LVEF was higher among ApHCM patients, the myocardium 

was thinner, patients were less obstructive, LAV were smaller, and GLS was more impaired.  

On CMR, there was no difference between the number of patients with LGE, but ApHCM 

patients had less extensive LGE (defined as LGE> 15%). As in TTE, LV wall was thinner. 

Finally, ApHCM patients had more LV aneurysms (10.9% versus 1.4%, P value <0.001) (Table 

2). 

 

Comparison between sub-types of ApHCM (n=201) 

The 3 sub-groups of ApHCM were compared, excluding the 6 cases of Fabry’s disease and the 

patient with amyloidosis (n = 201) (Table 3). The most frequent type was distal apical HCM 

(49%). The main differences between these 3 sub-types of ApHCM were: less frequent 

syncope, lower LVEF (p =0.008), and more frequent LGE (p= 0.022) in distal ApHCM. 

Concerning genetics, a pathogenic mutation was found in 12% (n=6) of pure ApHCM, 25.6% 

(n=25) of distal ApHCM, and 18.9% (n=10) of mixed ApHCM (p= 0.111). 
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Comparison of ApHCM with genetic positive versus genetic 

negative. 

On an additional analysis, we also compared the genotype-positive patients with those who 

were found to have a negative genotype. The only difference observed was that patients with 

positive testing were younger at diagnosis (54.7 ± 16 versus 47.4 ± 15, P=0.009) and had more 

history of familial case of HCM (40% versus 12%, p<0.001).   

 

Clinical outcomes 

Among the 201 patients with Ap-HCM, during a median 5-year follow up, there were 12 serious 

cardiovascular events (6%): 4 cardiac deaths, 3 aborted sudden cardiac death, and 5 ventricular 

tachycardia. Among these 12 patients, no patient had an ICD, and none of them had a theoretical 

indication for a preventive implantation (SCD risk score at 5 years <4%). One patient died of 

cancer. Moreover, we recorded 87 other cardiovascular events: supra ventricular arrhythmia in 

34 (16.9%) patients, NSVT   in 36 (17.9%), acute myocardial infarctions in 5, and stroke in 12 

patients. Atrial fibrillation (AF) was present at diagnosis in 18 (9%) of patients and in a total of 

52 (25.9%) patients including AF occurring during follow-up.  

An ICD was implanted in 27 (13.4%) patients with apHCM (table 2). The indication was 

primary prevention in 20 of them. The reported reasons for ICD implantation in those patients 

were high ESC risk-score in 7 patients, diffuse LV fibrosis and/or LV aneurysm in 11 patients, 

and unknown in 2. 

The comparison between ApHCM and non ApHCM revealed that ESC risk score was higher in non-

apical vs apical HCM (2.71±1.96 vs 2.25±1.66, p=0.006). A significant better long-term survival was 

observed in apical HCM (Log Rank (Mantel-Cox): p=0.026) (Figure 3). No significant 

differences were observed concerning the clinical outcome of the 3 sub-types. 

 

Sub population with an apical aneurysm 

Among the 23 (11%) patients with an apical aneurysm, 8 had a pathogenic mutation (34.7%): 

MYBPC3 (n=2), MYH7 (n=1), TNNT2 (n=2), MYBPC3 and MYH7 (n=1), MYL2 (n=1), GLA 

(n=1). Two patients (8.7%) presented with a major clinical event during follow-up including 1 

stroke and a VT in one patient and 1 sudden cardiac death in another patient, without significant 

difference with patients without aneurysm (p=0.329). In addition, 2 patients had a LV thrombus 

during their follow up. 
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Discussion 

This study represents one of the largest multicentric cohort of ApHCM with genetic testing in  

Europe, with the following main results (Graphical abstract): 

 

- We observed a low yield of pathogenic mutations (22.6%) among patients with ApHCM, 

especially in pure ApHCM (13%). 

- The long-term prognosis of apical HCM is better than in non-apical HCM.  

- However, rhythmic events are relatively frequent in these patients but are not predicted by 

the ESC risk score. 

- No differences in terms of phenotype and prognosis were observed between the three 

subtypes of ApHCM (pure, distal and mixed).  

- Apical aneurysms are more frequent in apical HCM.   

 

Genetics of Apical HCM population  

One of the main results of our study is that we found only 22.6% of pathogenic mutations among 

ApHCM population, which is significantly less than in our non-ApHCM cohort. This result 

agrees with previous studies focusing on genetics of ApHCM with 9 to 12 genes studied (4, 9, 

11, 13). These results suggest that, unlike classical HCM, the apical HCM phenotype may not 

be primarily and only caused by sarcomeric gene abnormalities. 

In addition, we found no specific mutation of ApHCM, and especially no association with 

pathogenic mutation of ACTC1 gene as previously suggested by Arad and al (9). The most 

frequent mutations observed in our study were on the classical sarcomeric genes MYBPC3 and 

MYH7 as for non ApHCM (15), which had already been described in literature [11]. 

Interestingly, we found an association between ApHCM and Fabry’s disease (Figure 4): six 

patients had a pathogenic GLA mutation (2.9%) which was more than in previous studies 

focusing on screening of Fabry’s disease (16, 19). This finding highlights the importance of 

thinking about Fabry’s disease when an apical HCM is diagnosed, allowing an earlier specific 

therapy. Finally, we observed a family history of HCM in 20.7% of apical HCM, reinforcing 

the importance of genetic counselling in these patients 
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Comparison of ApHCM versus non ApHCM 

Our study confirmed that apical HCM patients are a different population from classical HCM 

patients in terms of symptoms, imaging findings (significantly higher LVEF, thinner 

myocardium, less obstruction, smaller LAV index, more impaired GLS, more frequent 

restrictive pattern, less extensive LGE on CMR, and more frequent LV aneurysms). 

We found 10.9% of apical aneurysm which is significantly higher than in our non ApHCM 

cohort (1.4%)  and to the cohort of Maron (2%)[20]. This result corroborated the previous study 

of Steinberg and al [13] who found a higher prevalence of aneurysms among the population of 

patients with an ApHCM. 

 

Comparison of sub-types of apical HCM 

We separated our population into 3 distinct groups of ApHCM , as suggested by Choi and al[7] 

and Kubo and al [5].  First result was that the “distal form” was the predominant form while 

the “pure form” was more frequently observed un the Asiatic population [8]. In contrast to their 

studies, we didn’t find in our cohort any significant difference in atrial fibrillation incidence, 

LAV index, and outcomes. 

Finally, comparison of genetic findings between the 3 phenotypic groups of ApHCM, revealed 

that pure ApHCM had less pathogenic mutation than the two other groups.  

 

Clinical outcome 

ApHCM is often characterized on literature by is benign clinical course (6, 12, 21) but the 

reports are scarce and often focusing on Japanese population. Thanks to our wide multicentric 

cohort of more than two hundred patients we obtained interesting results on prognosis of these 

patients, and we could compare them to a cohort of non ApHCM. 

We found a low cardiac mortality on the 5-year follow up, which is consistent with literature 

(6). Our result is also consistent with a former Korean study focusing on clinical outcome and 

CMR (12), which suggested that ApHCM had a better prognosis because of a relatively small 

burden of myocardial fibrosis and less diastolic dysfunction compared to non ApHCM. And 

this could be explained by a previous histological study (22) that showed a less extent of cardiac 

muscle cell disorganization on biopsy of myocardium of ApHCM than on biopsy of septal 

HCM. 

 



10 

 

Sub population with an apical aneurysm and indications for ICD 

implantation in apical HCM 

The prognostic value of the presence of an apical aneurysm in HCM is debated. Although the 

2020 American guidelines (23) consider the presence of an apical aneurysm as a major 

prognostic marker, the 2023 ESC guidelines recommend that the decision od implantation of 

an ICD should be individualized and based on conventional risk factors, rather than on the 

presence of an apical aneurysm only (15). In our series, among the subgroup of 23 patients with 

an apical aneurysm, we observed a relatively low incidence of serious cardiac events, without 

significant difference with patients without aneurysm. However, recent studies reported a 

relationship between the size of the aneurysm and the risk of subsequent events (24, 25).  

Finally, among the 12 patients with serious rhythmic events, none of them had a theoretical 

indication for a preventive implantation (SCD risk score at 5 years <4%). These results suggest 

that a different risk score needs to be created to better evaluate these sub populations of HCM. 

 

Limitations 

Only Caucasian patients were reported in this study. The results of this study cannot be 

generalized to other patients. Although no significant association was observed in this cohort 

between the presence of an apical aneurysm and prognosis, we recognize that the study was 

underpowered to draw any definite conclusion. 

 

Conclusion  

Our study suggests that ApHCM is a distinct entity from classical HCM but without significant 

differences between the three sub-types of ApHCM. Patients with apical HCM have less 

pathogenic mutations than patients with classical HCM. Fabry’s disease may mimic an 

apical HCM phenotype and should be ruled out when facing an apical HCM pattern. 

Prognosis of ApHCM is better than non- ApHCM, but rhythmic complications are frequent, 

and the SCD-risk score is not applicable to these specific population of HCM. Apical 

aneurysms are more frequent in apical HCM. 
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FIGURE LEGENDS 
 
Figure 1:  3 Subtypes of ApHCM: Pure, distal and mixed. 
 
Figure 2:  Distribution of pathogenic mutations. Vertical axis: number of patients with the 
pathogenic mutation. Name of the gene (% of mutated patients) 
 
Figure 3: .Long term Survival comparison between the ApHCM cohort and the multicentric cohort 
of 419 Septal HCM. 
 
Figure 4: illustrative case of a patient with apical HCM and Fabry disease (c.931dupC mutation 
[p.Leu311Profs*4]) 
a: LV hypertrophy on EKG 
b: apical HCM on echocardiography (yellow arrow) 
c: reduced apical strain 

d: apical hypertrophy on cardiac CMR 

e: posterolateral LV enhancement (T1 mapping value was reduced (1025 ms) 
 
 
Graphical abstract: Main results of the study: 201 apical HCM were compared with 419 non-
apical HCM 
Left panel: example of distal apical HCM (yellow arrows) with LV apical aneurysm (red arrow) on 

CMR and corresponding 2d strain, showing reduced deformation in the LV apex 

Right panel: example of severe septal HCM (yellow arrow) on MRI and corresponding 2d strain, 
showing an anteroseptal reduced deformation    
LV: left ventricle, RV: right ventricle, LA: left atrium 
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TABLE 1: Baseline characteristics of the 201 patients with Apical HCM 

 ApHCM 

N = 201 

MEDICAL HISTORY  

Age at diagnosis (yr)  52.4 (16.7) 

Men 143 (71.1%) 

Family history of HCM 40 (19.9%) 

Family history of SCD  34 (16.9%) 

History of hypertension 

 
81 (40.3%) 

NYHA class I/II/III and IV (n) 

 

116/74/11 

Chest pain 15 (7.5%) 

Syncope 24 (11.9%) 

TTE 
 

Mean LVEF (%) 66.7 (7.0) 

LV max wall thickness Mean (mm) 17.3 (3.9) 

LV significant mid obstruction  10 (5%) 

LAVi (ml/m²)   37.9 (14.2) 

LVEDVi (ml/m²)  47.2 (18.2) 

GLS  (%) -14.4 (4.3) 

Restrictive filling pattern 18 (9.0%) 

CMR  

Pure ApHCM 50 (24.9%) 

Distal ApHCM 98 (48.8%) 

Mixed ApHCM 53 (26.4%) 

LVEF (%) 68.6 (8.0) 

LV Wall max thickness (mm) 18.0 (4.0) 

Presence of LGE  129 (64.2%) 

Proportion of LGE >15%  48 (30.4%) 

LV aneurysm 22 (10.9%) 

LV Thrombus 4 (2%) 

GENETICS 
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Pathogenic mutation (class 4 or 5) 41 (20.4%) 

n (%) ; mean (SD) 

HCM = hypertrophic cardiomyopathy; ICD = Implantable Cardioverter Defibrillator; IVS = interventricular septum; GLS 

= Global longitudinal strain; LAV = left atrial volume; LGE = Late gadolinium enhancement; LV = left ventricular; LVEF 

= Left ventricular ejection fraction; LVEDV = Left ventricular end diastolic volume; LVH = left ventricular hypertrophy; 

Max = maximum; NYHA = New York Heart Association; SCD = sudden cardiac death; SVT = Supra ventricular 

Tachycardia ; NSVT = Non sustained ventricular tachycardia; VT = Ventricular tachycardia; VF = Ventricular Fibrillation 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TABLE 2: Comparison of clinical, TTE and CMR data between 201 apical and 419 non-apical HCM. 

  

 

ApHCM 

N = 2011 

 

Non ApHCM 

n = 4191 

P value 
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MEDICAL HISTORY    

Age at diagnosis (yr)  52.4 (16.7) 52.4 (15.5) 0.9654 

Men 143 (71.1%) 279 (66.6%) 0.2932 

Family history of HCM 40 (19.9%) 80 (19.1%) 0.7732 

Family history of SCD  34 (16.9%) 49 (11.7%) 0.0782 

History of hypertension 

 

81 (40.3%) 120 (28.6%) 0.0062 

Dyspnea 88 (43.8%) 207 (49.4%) 0.0032 

Syncope 24 (11.9%) 55 (13.1%) 0.6782 

TTE 
 

  

 Mean LVEF (%) 66.7 (7.0) 62.7 (15.9) <0.0015 

 LV max wall thickness Mean (mm) 17.3 (3.9) 20.9 (5.0) <0.0015 

LV significant mid obstruction  10 (5%) 97 (23.2%) <0.0012 

LAVi (ml/m²)   37.9 (14.2) 47.2 (23.8) <0.0015 

LVEDVi (ml/m²)  47.2 (18.2) 56.2 (19.5) <0.0014 

 GLS  (%) -14.4 (4.3) -15.3 (4.0) 0.0354 

Restrictive filling pattern 18 (9.0%) 18 (4.3%) 0.0192 

CMR    

LVEF (%) 68.6 (8.0) 66.6 (12.2) 0.0595 

LV Wall max thickness (mm) 18.0 (4.0) 21.2 (5.5) <0.0015 

Presence of LGE  129 (64.2%) 221 (52.7%) 0.6032 

LGE >15%  48 (30.4%) 148 (49.5%) <0.0012 

LV aneurysm 22 (10.9%) 6 (1.4%) <0.0012 

GENETICS    

Pathogenic mutation (class 4 or 5) 41 (20.4%) 182 (43.4%) <0.0012 

RYHTHMIC EVENTS AND OUTCOME    

ESC risk score (%) 2.25 (1.66) 2.71 (1.96) 0.006 

ICD implantation 27(13.4%) 87 (20.8%) 0.026 

VT or VF or recovered SCD 7 (3.5%) 27 (6.4%) 0.1262 

Mortality 5 (2.5%) 17 (4.1%) 0.318 
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1 n (%) ; mean (SD) 
2 Pearson’s Chi-squared test 

3 Fisher’s exact test 

4 Two Sample t-test 

5 Welch Two Sample t-test 

ECG = electrocardiogram; HCM = hypertrophic cardiomyopathy; ICD = Internal Cardioverter Defibrillator; IVS = 

interventricular septum; GLS = Global longitudinal strain; LAV = left atrial volume; LGE = Late gadolinium enhancement; 

LV = left ventricular; LVEF = Left ventricular ejection fraction; LVEDV = Left ventricular end diastole volume; LVH = 

left ventricular hypertrophy; Max = maximum; NYHA = New York Heart Association; SCD = sudden cardiac death; SVT 

= Supra ventricular Tachycardia ; VNST = Ventricular Non sustain tachycardia; VT = Ventricular tachycardia; VF = 

Ventricular Fibrillation 
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TABLE 3: Comparison of clinical, genetic, TTE, CMR and prognostic data between pure, 
distal, and mixed HCM among the 201 patients with Ap-HCM 
 

 Pure 

ApHCM 

N = 501 

Distal 

ApHCM 

N = 981 

 

Mixte 

ApHCM 

N = 531 

P value 

MEDICAL HISTORY     

Age at diagnosis (yr)  53.7 (17.8) 51.7 (16.3) 52.6 (16.7) 0.8004 

Men 29 (58%) 76 (77.6%) 38 (71.7%) 0.0312 

Family history of HCM 13 (26%) 20 (20.4%) 7 (13.2%) 0.2802 

Family history of SCD  9 (18%) 16 (16.3%) 9 (17.0%) 0.9792 

History of hypertension 

 
16 (32%) 41 (41.8%) 24 (45.3%) 0.3112 

TTE 
 

   

 Mean LVEF (%) 68.3 (6.4) 65.2 (6.6) 68.2 (7.7) 0.0084 

 LV max wall thickness Mean (mm) 16.9 (3.6) 17.2 (3.9) 18.2 (4.0) 0.1954 

LV significant mid obstruction  3 (6%) 3 (3.1%) 4 (7.5%) 0.3223 

LAV (ml/m²)   38.4 (15.0) 38.8 (15.1) 35.9 (11.4) 0.5174 

VTDVGi (ml/m²)  48.8 (20.3) 44.9 (15.9) 49.9 (20.1) 0.2704 

 SGL  (%) -15.4 (4.5) -14.1 (4.0) -14.0 (4.5) 0.2784 

Restrictive filling pattern 7 (14%) 5 (5.1%) 7 (13.2%) 0.1263 

CMR     

LVEF (%) 69.0 (7.3) 67.7 (8.4) 70.0 (7.7) 0.3024 

LV Wall max thickness (mm) 16.4 (4.1) 18.4 (4.0) 18.8 (3.6) 0.0124 

Presence of LGE  25 (61.0%) 70 (83.3%) 34 (77.3%) 0.0222 

Proportion of LGE >15%  8 (20.0%) 25 (32.1%) 15 (37.5%) 0.2122 

LV aneurysm 6 (14.6%) 10 (12.5%) 6 (15.0%) 0.9122 

LV Thrombus 2 (5.9%) 2 (2.8%) 0 (0.0%) 0.2652 

GENETICS    

Pathogenic mutation (class 4 or 5) 6 (12%) 25 (25.6%) 10 (18.9%) 0.1112 

RYHTHMIC EVENTS AND OUTCOME     

Syncope 8 (16%) 6 (6.1%) 10 (18.9%) 0.0392 

ICD 7 (14%) 12 (12.2%) 8 (15.1%) 0.8832 
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SVT  13 (26.0%) 20 (20.8%) 10 (18.9%) 0.7002 

NSVT 7 (14%) 19 (19.4%) 12 (22.6%) 0.4982 

VT or VF or ressucited SCD 2 (4%) 4 (4.1%) 1 (1.9%) 0.7873 

Stroke 0 (0%) 6 (6.1%) 3 (5.7%) 0.2153 

All cause mortality 2 (4%) 2 (2.0%) 1 (1.9%) 0.7213 

Cardiac  mortality 1 (2%) 2 (2.0%) 1 (1.9%) 0.9993 

     

1 n (%) ; mean (SD) 
2 Pearson’s Chi-squared test 

3 Fisher’s exact test 

4 ANOVA test 

ECG = electrocardiogram; HCM = hypertrophic cardiomyopathy; ICD = Internal Cardioverter Defibrillator; IVS = 

interventricular septum; GLS = Global longitudinal strain; LAV = left atrial volume; LGE = Late gadolinium enhancement; 

LV = left ventricular; LVEF = Left ventricular ejection fraction; LVEDV = Left ventricular end diastole volume; LVH = 

left ventricular hypertrophy; Max = maximum; NYHA = New York Heart Association; SCD = sudden cardiac death; SVT 

= Supra ventricular Tachycardia ; NSVT = Non sustained Ventricular tachycardia; VT = Ventricular tachycardia; VF = 

Ventricular Fibrillation 
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