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ABSTRACT
Hypertrophic cardiomyopathy is
a hereditary cardiac disease, diverse
manifestations,
structure and natural progression.
Patients with disease are associate with
a broad range of clinical presentations,
from patients who are asymptomatic,
accidentally discovered during routine
examination, to patients with chest
pain, dyspnea, syncope, and even
sudden death. We are presenting the
clinical case of a young male patient
with hypertrophic cardiomyopathy
with rather large left ventricular wall
thickness about 37mm who was
hospitalized with severe dyspnea
accompanied by tachycardia episodes
and hypotension. The patient
cardioversion,
echocardiography,
Doppler  echocardiography  with
treadmill, cardiac MRI, basic blood
tests, coronary CT angiography
and ventriculography. The results
showed the patient had a very
high NT-proBNP level of 16,271 pg/
mL;  echocardiography
asymmetric left

in clinical cardiac

underwent electrical

Doppler stress

showed
ventricular
hypertrophy, a maximum resting LVOT
gradient of 28 mmHg, increasing to 64
mmHg at peak stress, preserved left
ventricular systolic function and grade
1l left ventricular diastolic dysfunction;

greatly increased left ventricular
mass of 199.6 g/m? and delayed
contrast enhancement involving the
subendocardium of both ventricles
and transecting the left ventricular
free wall on cardiac MRI. We also
discuss various treatment option for
this young man.

Keywords: Hypertrophic

cardiomyopathy (HCM), HOCM,
heart failure.
INTRODUCTION

Hypertrophic cardiomyopathy

is the most common hereditary
cardiovascular  disease, with an
estimated prevalence of 0.2 - 0.5%
of the general population, and
is one of the leading causes of
sudden cardiac death, especially
(primarily) under 35
years of age. HCM is characterized
by disorganized arrangement of
cardiac muscle cells, interstitial fibrosis
and asymmetric or concentric left
ventricular hypertrophy that cannot
be explained solely by volume or
pressure overload ™. Hypertrophic
cardiomyopathy  encompasses a
wide range of clinical manifestations
from asymptomatic, with the disease
discovered accidentally during routine
examination, ECG abnormalities, or
from family screening after a diagnosis

in patients
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in a first-degree relative; to symptoms such as dyspnea,
chest pain and syncope, and even sudden death may
be the first presentation. Fatigue and dyspnea occur
due to diastolic dysfunction and decreased cardiac
output. Maron's 1997 study showed that most patients
with HCM have some degree of heart failure according
to the NYHA classification, with class | in about 34% to
43% of the cases, class Il in 25%, class Ill in 40%, and 3%
with class IV.* Palpitations, chest tightness, syncope can
occur due to atrial arrhythmias, ventricular arrhythmias
or mechanical obstruction in patients with increased
left ventricular outflow tract gradient°.

We report the case of a patient with hypertrophic
cardiomyopathy hospitalized with severe dyspnea,
palpitations, chest tightness, accompanied by
fainting, diagnosed with: Atrial Fibrillation — Heart
Failure — Hypertrophic Obstructive Cardiomyopathy.
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CLINICAL CASE

A 19-year-old male patient was diagnosed with
hypertrophic cardiomyopathy 12 years ago. He had
regular follow-up and was on regular medication
with Bisoprolol 2.5mg/day. His father also had
obstructive hypertrophic cardiomyopathy and had
undergone alcohol septal ablation. The patient was
hospitalized for dyspnea, significant fatigue, and
palpitations for the past 2 days; no cough or fever.
On admission, he had NYHA class Il dyspnea, few
moist rales (crackles) bilaterally, rapid small pulse
of 155 beats/minute, hypotension with BP 80/50
mmHg, cold clammy skin, profuse sweating, 2 cm
hepatomegaly, and mild bilateral leg edema.

Admission ECG: atrial flutter with 2:1 AV block,
ventricular rate 157 beats/minute, complete right
bundle branch block.
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Figure 1. The patient’s admission electrocardiogram

The patient underwent emergency electrical cardioversion. After cardioversion, the ECG showed sinus rhythm, rate
of 54 beats/minute, persistent complete right bundle branch block, bifascicular block with second degree AV block.
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Figure 2. The patient’s electrocardiogram after electrical cardioversion
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The patient’s blood test results showed a very high
NT-proBNP level (16,271 pg/mL).

Table 1. Paraclinical test indices

Test Index Result Reference Range
Red blood cell count (T/L) 5.55 45-59
Hemoglobin (g/L) 169 135-175
White blood cell count (G/L) 8.41 4-10
NT-proBNP (pg/mL) 16271 <125
Troponin T-hs (ng/L) 86.59 =<14
AST (GOT) (U/L) 166 5-34
ALT (GPT) (U/L) 320 0-55
Urea (mmol/L) 7.2 32-74
Creatinine (umol/L) 107 63.6—110.5
FT4 (pmol/L) 16.12 12-22
TSH (uU/mL) 3370 0.27-42

Echocardiography showed thickening of left
ventricular wall with interventricular septum thickness
of 30mm during end-diastolic, end-diastolic left
ventricular posterior wall of 20mm; right ventricular
free wall thickness was 10.7mm. Moderate mitral and
mild tricuspid regurgitation. SAM sign presented.
Maximum left ventricular outflow tract gradient
was 28 mmHg at rest, 64 mmHg on peak stress. Left
ventricular systolic function was preserved (Biplane EF
68%), diastolic function, however, was impaired (Grade
1l diastolic dysfunction). Minimal pericardial effusion.

Abdominal ultrasound showed hepatomegaly
with heterogeneous liver parenchyma, no focal
lesions. Right pleural effusion thickness of 9 mm,
ascites up to 18 mm in the deepest area.

Cardiac MRI confirmed asymmetric left ventricular
hypertrophy,with greatly increased left ventricular
mass (199.6 g/m?). Subendocardial perfusion defect
involving the apex, mid and base of left ventricle.
Delayed gadolinium enhancement showing fibrosis
involving the subendocardium of both ventricles
and transecting the anterior-septal left ventricular
free wall. Left ventricular chamber not dilated, left
ventricular systolic function preserved with EF

70%. Massively dilated left atrium. Moderate mitral
regurgitation. Increased T2 mapping (50.5 ms) and
ECV (48%) values.

Figure 3. A, B, C, D: Images of cardiomyopathy
hypertrophy in multiple sections. C, D, E: Late gadolinium
enhancement images of the heart in different slices

Figure 4. A, B, C, D: Late gadolinium enhancement
images of the heart in different slices (yellow arrows:
subendocardial enhancement, blue arrows: transmural
enhancement)

The patient underwent coronary DSA, which
showed normal coronary arteries with a small septal
branch. Ventriculography showed hypertrophic

82 Pham NM, Nguyen TN, Nguyen NQ, et al. J Vietnam Cardiol 2023;107E:80-85. https://doi.org/10.58354/jvc.107E.2023.717



Case report A

cardiomyopathy. Cardiac chamber pressure
measurements: Left ventricular pressure 135/34/72
mmHg at rest, 147/32/73 mmHg on stimulation;
LVOT pressure 105/35/63 mmHg; Ao pressure
98/70/87 mmHg.

24-hour Holter monitoring did not show
significant ventricular arrhythmias, no AV block of
any degree during the entire recording time, rare
ventricular ectopy.

We performed genetic testing for the patient and
his parents. Results detected a MYL2 gene mutation in

both the patient and his father.

Location Variant Result

HM_000432.3:¢.259G>A
110014201 | o 00423.2:p GlyBTATg)

No. | Gene | Chromosome

1 | MvLz 12

Figure 5. The patient’s genetic test results

No. | Gene | Chromosome | Location Varlant Result

1 | myLz 12 110914201 One heterozygous variant detected

NM_000432.3:¢.259G>A
(NP_000423.2:p.Gly87Arg)

Figure 6. The patient’s father’s genetic test results

With the patient’s test results, some salient
points can be seen: 1) Despite the patient’s young
age (19 years old), he has very severe left ventricular
hypertrophy (maximal wall thickness up to 37 mm)
and greatly increased left ventricular mass (199.6
g/m?). 2) Clear heart failure manifestations (NYHA
class lll dyspnea, congestion with hepatomegaly,
pericardial effusion, pleural effusion, ascites,
elevated NT-proBNP level), although left ventricular
systolic function is preserved, there is grade 3
diastolic dysfunction. 3) The patient had dangerous
arrhythmias causing syncope, ECG
showing rapid atrial flutter with ventricular rate of 157
beats/minute. 4) Cardiac MRI showed subendocardial
perfusion defects involving the apex, mid and base
of the left ventricle, however coronary DSA was
normal, consistent with the pathophysiology of HCM

admission

where excessive left ventricular hypertrophy leads to
myocardial supply-demand mismatch, additionally
the high left ventricular end-diastolic pressure affects
subendocardial blood flow 5) Genetic testing results
detected a heterozygous variant in the MYL2 gene in
both the patient and his father, which is a relatively
rare variant in the HCM population (<2%).

The patient was treated with diuretics for
congestion. After the condition has improved, he was
treated with beta blockers. After 5 days of treatment,
the patient’s clinical condition improved significantly
with resolution of dyspnea and palpitations. 24-hour
Holter after 5 days of treatment showed no dangerous
ventricular or atrial arrhythmias.

DISCUSSION

Hypertrophic cardiomyopathy is a condition
that we encounter more and more frequently in
clinical practice. Diagnosis and treatment have
had many advances thanks to developments in
echocardiography and imaging modalities like
cardiac CT and MRI. Additionally, the genetic factor is
an important issue that has been studied extensively
in recent years, since hypertrophic cardiomyopathy
exhibits autosomal dominant inheritance of
alleles or non-alleles, with mutations in at least 12
genes encoding sarcomeric proteins. The majority of
mutations (>70%) are located in the genes encoding
3-myosin heavy chain, troponin T and myosin-binding
protein C. We have a very typical clinical case with all
the classic symptoms of hypertrophic cardiomyopathy,
which here is also characterized by heart failure
manifestations in a young patient. Arrhythmic
presentations like atrial fibrillation and AV block were
also seen in this patient. Echocardiography and cardiac
MRI also show typical findings with septal hypertrophy
and significant left ventricular outflow tract gradient.
Additionally, in this patient genetic testing was done
which detected a heterozygous variant in the MYL2
gene in both the patient and his father, a relatively rare
variant in the HCM population (<2%).

In fact, in current conditions in Vietnam and
globally, diagnosis is no longer a difficult issue, apart
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from some challenges with the high costs of certain
tests like cardiac MRI, or genetic testing in patients
and related family members ¢2. However, treatment is
not a simple issue. Although there has been progress
in treatment of heart failure, specific therapy for HCM
has not been truly proven yet, apart from some recent
studies on Mavacamten, a gene-targeted drug that
can reduce LVOT gradient. The 2020 EXPLORER-HCM
trial, a phase 3 clinical trial enrolled 429 patients
across 68 cardiovascular centers in 13 countries,
showed that Mavacamten (starting at 5mg dose)
compared to placebo can improve pVO2 and NYHA
functional class, LVOT gradient as well as heart failure
assessment scores like KCCQ-CCS and Hypertrophic
Cardiomyopathy Symptom Questionnaire Shortness
of Breath score (HCMSQ-SoB), while drug tolerability
was similar to placebo °. A pooled analysis of 539
patients from 4 major clinical trials with average
patient age of 57.9 years and average 29.3 weeks
of follow-up showed the Mavacamten group had
improved clinically (LogOR=0.65; p=0.01)
more patients had reduced NYHA dyspnea score
(LogOR=0.64; p=0.001). Improvements in KCCQ and
PVO2 scores were not clearly significant (p=0.08 and
0.42), meanwhile the Mavacamten group showed a
trend of LV EF reduction on echo. Thus, Mavacamten
is a new drug with potential for clinical use, however
its efficacy still requires more studies to demonstrate
19 Additionally, the drug is not yet available in the
Vietnamese market, so more time is needed to truly
have clinical experience in Viethamese patients.
Heart failure in hypertrophic cardiomyopathy
patients, especially those with symptoms or reduced
EF, still mainly follows general guidelines for acute and
chronicheartfailure . Thisincludes medical therapies,
ICD/CRT-D implantation and ventricular assist devices
as well as heart transplantation... Medical treatment
for HFrEF is based on large randomized controlled
trials, including ACE inhibitors/ARBs, beta blockers,
ARNI, MRAs, SGLT2 inhibitors ..., especially in the
late stages of HCM when left ventricular function
deteriorates. In early stages of disease, when left
ventricular systolic function is still compensated

and

or only mildly or moderately reduced (HFpEF or
HFmEF), we can currently still treat according to
the 2023 updated European Society of Cardiology
guidelines on diagnosis and treatment of chronic
heart failure ' (Treatment of HCM in early stages
when left ventricular systolic function is preserved
or only mildly or moderately reduced currently
based on recommendations of 2023 updated ESC
guidelines on diagnosis and treatment of chronic
heart failure). For obstructive HCM patients like the
young patient above, in addition to heart failure
treatments per guidelines, non-vasodilating beta
blockers can be used as first-line to treat and improve
heart failure, if beta blockers have little to no effect
or poor tolerability, verapamil and diltiazem are
alternatives. However, verapamil and diltiazem are
contraindicated in hypotension, dyspnea at rest or
in children <6 years old, and when the gradient is
>100mmHg. For cases with severe symptoms poorly
responsive to medical therapy, disopyramide and
septal reduction procedures are recommended.
Currently, surgical myectomy is preferred over alcohol
septal ablation with recommendations from both
ESC and ACC %7, especially in young patients who are
still surgical candidates. Alcohol septal ablation can
also be done based on the Heart Team’s decision in
experienced centers, or depending on patient and
family preferences. In patients with atrial fibrillation/
flutter, anticoagulation or DOACs/warfarin should be
used regardless of CHADS2VAS2 score ©. Additionally,
ICD implantation should be considered if patients
have uncontrolled dangerous ventricular arrhythmias
despite medical therapy. If all above treatments
fail, heart transplantation should be considered for
patients (although still rarely performed in Vietnam).

In this patient, despite the LVOT gradient not
being very high at 64mmHg on echo and 49mmHg on
cath, with 30mm septal thickness, and concomitant
valvular disease, the severe heart failure symptoms
despite medical therapy may warrant consideration
of more aggressive approach. According to current
ESC and ACC guidelines, the appropriate treatment
would likely be surgical myectomy followed by
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mitral valve repair. After operation, depending on
the clinical condition, additional treatments like
ICD implantation or AF ablation may be indicated if
ventricular arrhythmias persist. Additionally, thorough
counseling of the family and patient regarding
the hereditary nature of the disease and potential
consequences on future generations is important.
New drugs like Mavacamten may also be an option
in this case, however the drug is not yet available
in Vietnam and there is no experience with use in
Vietnamese patients yet.

CONCLUSION

Hypertrophic cardiomyopathy
a not uncommon hereditary disease, and can be
diagnosed more easily than before with advanced

nowadays is

diagnostic tools like echocardiography and cardiac
MRI, especially at specialized centers like the Vietham
National Heart Institute. However, treatments are still
challenging, with patients presenting increasingly
complex genotype-phenotype manifestations like
the clinical case above. Although currently in Vietnam
there are no specialized treatment guidelines
for cardiomyopathies in general or hypertrophic
cardiomyopathy specifically, current ESC and ACC
guidelines show that a comprehensive approach with
a well-trained Heart-team is compulsory to manage
complex cardiovascular patients like those with HCM.
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