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Abstract

Adrenergic overstimulation in long term can lead to a hyperdynamic 
myocardium and give rise to hypertrophy and ultimately to heart fail-
ure. Amphetamine use is a common cause of neurohormonal activa-
tion, which gives rise to such adverse cardiovascular events. However, 
hypertrophy of myocardium in young patients, even due to apparently 
obvious causes, should always be considered as a red flag and a further 
diagnostic downstream should take place, in order to exclude genetic 
causes. We present a case of a young man with chronic use of am-
phetamine and an incidental finding of hypertrophic cardiomyopathy.
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Introduction

Hypertrophic cardiomyopathy (HCM) is one of the most com-
mon genetically inherited diseases that affects the myocardi-
um. The disease is caused by the mutation of genes that encode 
proteins for the cardiac sarcomere. It is the most frequent cause 
of sudden death of young people and trained athletes. For the 
purpose of risk and therapy stratification, the performance of 
diagnostic methods is required, in particular heart catheteri-

zation, transthoracic and transesophageal echocardiography, 
magnetic resonance imaging (MRI), genetic counselling and 
tissue biopsy. The appliance of these methods needs to be per-
sonalized depending on the patient’s phenotype and genotype.

In this paper, we present the case of a 30-year-old patient 
whose amphetamine “speed” intoxication led to myopericar-
ditis. Amphetamine-induced myopericarditis is a rare cardiac 
complication. There are only few documented cases in litera-
ture. Other adverse effects reported in connection with the use of 
amphetamine-type stimulants (ATS) have included arrhythmia 
and cardiomyopathy (dilatative and takotsubo cardiomyopathy). 
Our diagnostic downstream analysis has shed light on an un-
expected finding of HCM in cardiac imaging. Although age is 
an anti-risk factor in patients with HCM, careful evaluation and 
risk stratification would be essential to prevent sudden cardiac 
deaths. It would also be important to raise public awareness of 
this issue because cardiac complications may lead to morbidity 
and mortality of patients who have consumed ATS.

Case Report

Investigations

A previously healthy 30-year-old Caucasian man was admit-
ted to the emergency department with a 6-h history of sud-
den onset crushing chest pain accompanied by radiation to the 
scapula and thoracic pain exacerbated by inspiration. The pa-
tient reported that on the preceding day he took amphetamine 
(speed). The patient consumed amphetamine more frequently 
in the weeks before the hospital admission, about twice per 
week. However, the patient could not precisely define the ex-
act period and dosage of his amphetamine usage. Nevertheless, 
the patient’s urinary tests confirmed the use of amphetamine.

In the emergency room, the physical examinations did 
not lead to unusual findings. The patient’s blood pressure was 
133/75 mm Hg, respiratory rate 27/min, peripheral oxygen 
saturation 97% and axillary temperature 37.2 °C. Cardiac and 
pulmonary auscultation showed no abnormality. The patient 
did not report about any previous cold symptoms, viral infec-
tion or any other kind of infections. The electrocardiogram 
(ECG) demonstrated a sinus rhythm with T-wave inversion in 
V2 - V5 and ST-segment depression in II, III and aVF. There 
were no previous ECG recordings available to exclude old 
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alterations. Upon arrival, the laboratory investigation demon-
strated elevated levels of high-sensitivity troponin T (hsTnT) 
1,555 ng/L, creatine kinase-MB (CK-MB) 80.4 µg/L, C-reac-
tive protein (CRP) 122 mg/L. Concerning the patient’s family 
history, there were no maternal or paternal predispositions for 
cardiovascular diseases, and no history of syncope or sudden 
cardiac deaths.

Diagnosis

The transthoracic echocardiography found an asymmetric hy-
pertrophy of the septum wall with normal ejection fraction and 
normal valve structures. There were no signs of the right ven-
tricular enlargement or wall motion abnormalities. With regard 
to the age and reported symptoms, as well as ECG changes, we 
performed a coronary computed tomography (CCT) to exclude 
any coronary artery disease or coronary anomalies. As the pa-
tient had normal coronary anatomy, calcification and stenosis 
of coronaries were excluded.

Due to the high suspicion of a myopericarditis and the 
unexplained septum hypertrophy, we performed cardiac MRI 
(CMRI). The CMRI images showed both normal left and 
right systolic functions, and normal dimensions. There was 
no evidence of wall motion abnormalities for either ventricle. 
However, the CMRI images revealed an asymmetric septal 
hypertrophy over 15 mm with intramural late gadolinium en-
hancement (LGE), both basal and mid-ventricular, as well as 
in the right ventricular insertion points. These findings strong-
ly suggested a diagnosis of HCM (Fig. 1a-c). Due to artifact 
overlay, neither the T1 and T2 mapping, nor the T2-weighted 
sequences were assessable.

Overall, the symptoms, the clinical pictures, and the labo-
ratory tests, along with the patient’s drug-history, underpinned 
the probability of an amphetamine-induced myopericarditis.

Treatment

Following the diagnosis of acute myopericarditis, the patient 
was given beta-blocker and non-steroidal anti-inflammatory 
drug. As CMRI did not detect any effusion, a treatment es-

calation with colchicine was not required. Over the course 
of the next 48 h, the patient’s chest pain resolved, CK lev-
els normalized, and hsTnT decreased. Eventually, the patient 
was discharged with the diagnosis of an amphetamine-induced 
myopericarditis with HCM.

Considering therapeutic approaches of HCM, medical 
treatment includes beta-blocker; verapamil in case of side 
effect due to beta-blocker or noncardiac contraindication of 
beta-blocker; and additional disopyramide in case of persis-
tent left ventricular outflow tract (LVOT) gradient, persistent 
symptoms, and absence of contraindication to disopyramide. 
In patients with refractory symptoms and an already existing 
pacemaker, dual-chamber (DDD) pacemaker upgrade with 
short atrioventricular delay is an option. Furthermore, patients 
may need a more invasive management and may have to un-
dergo myectomy or alcohol septal ablation (ASA) [1].

In patients with systolic gradients 50 mm Hg who are not 
possible to control their symptoms with pharmacotherapy or 
who have side effects, septal myectomy is recommended. At 
this stage a very careful examination of mitral valve (MV) ap-
paratus is essential. Preoperative echocardiography and MRI 
can discover the mitral abnormalities in patients with HCM. 
This is very important as it can directly lead to a judgment for 
surgical septal myectomy rather than ASA which only address-
es the septal thickening. In case of distinctive and pronounced 
MV abnormalities, ASA alone perhaps may be not sufficient 
and surgical MV repair in association with septal myectomy is 
probably the preferred approach [1].

Finally, taking however into account that ASA has excep-
tionally good results, the final judgment call belongs to the 
patient after providing him precise information and clarifica-
tion of both septal ablation and myectomy, ideally in expert 
HCM centers.

Follow-up and outcomes

Shortly after discharge, we arranged for the patient a first 
follow-up visit for further examinations as part of a dedicated 
special consultation service for HCM patients. The purpose of 
this visit was to draw a detailed family history and pedigree 
analysis with the closer family involved. In such follow-up 

Figure 1. CMRI long axis four-chamber view (a), and short axis view at the level of papillary muscles (b): asymmetric septal hy-
pertrophy (as shown by short lines) is appreciated. Gadolinium-enhanced CMRI short axis view at the level of papillary muscles 
(c): late gadolinium enhancement on the right side and ventricular insertion points can be appreciated (as shown by arrows), 
typically indicating hypertrophic cardiomyopathy. CMRI: cardiac magnetic resonance imaging.
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visits, we perform echocardiography, cardiopulmonary exer-
cise testing (CPET) and Holter test. In this particular case, 
we did not find any family history of heart disease, such as 
HCM or sudden cardiac death. In addition, we suggested ge-
netic testing for accurate diagnosis and therapeutic and prog-
nostic consequences. In our clinic, we perform HCM genetic 
test broad panel. However, the patient and the family con-
cerned refused genetic testing. And so, a yearly follow-up is 
arranged, including echocardiography, CPET und Holter test. 
The main purpose would be to detect a possible risk factor 
for sudden cardiac death and establish an indication for an 
implantation of an implantable cardioverter defibrillator for 
primary prophylaxis.

Discussion

ATS, such as amphetamine, methamphetamine or 3, 4-methyl-
enedioxymethamphetamine (MDMA) poses significant prob-
lems for health services worldwide. They are the second most 
commonly used illegal drugs after cannabis in the European 
Union. In 2020, lifetime prevalence of ATS use was estimated 
at 13.6 million (4.1%) for MDMA and 12.3 million (3.7%) for 
amphetamines among 15 - 64 years old group. Furthermore, 
in the case of young adults (15 - 34 years old age group), this 
number was estimated to reach 2.3 million (1.9%) for MDMA 
and 1.4 million (1.2%) for amphetamines [2]. From a societal 
perspective, chronic ATS use may lead to significant social 
harm, even criminal offences. In terms of medical impair-
ments, it may cause malnutrition, mental illnesses, and cardio-
vascular diseases.

The relevant literatures have highlighted the increased oc-
currence of amphetamine-associated cardiomyopathy [3-5]. 
Amphetamine-induced vasospasm and ischemia, direct toxic-
ity by lysis and necrosis of the myocytes, as well as deleterious 
effects of excess catecholamines on cardiomyocytes are the 
most important causes of acute and chronic cardiomyopathy 
[6-8]. In terms of its effects, amphetamine exerts its sympa-
thomimetic effects indirectly by causing increased release of 
dopamine, norepinephrine, epinephrine, and serotonin [7, 9]. 
This generates a pleasurable emotional response for the user, 
which is linked to improved mood and increased energy.

Amphetamine has been linked to various cardiac patholo-
gies. High blood pressure and increased heart rate appear to 
increase by increasing amphetamine doses due to its adren-
ergic stimulation [7, 10]. Other possible pathologies include 
arrhythmias, vasospasm, accelerated atherosclerosis, acute 
coronary syndrome, circulatory collapse, as well as cardio-
myopathy. Rajs et al has described pathologic findings, includ-
ing cardiac chamber enlargement, left ventricular hypertrophy, 
hemorrhage, fibrosis, and contraction band necrosis in 14 sub-
jects who had used centrally acting amines such as ampheta-
mine [11].

From a pathophysiological perspective, amphetamine 
use in patients with hypertrophic obstructive cardiomyopathy 
could lead to devastating outcomes. A hyperdynamic myocar-
dium may cause increased left ventricular outflow obstruction, 
as well as overstimulation of the arrhythmogenic myocardial 

disarray, which may ultimately cause sudden cardiac death. 
As described above, chronic use of amphetamine could po-
tentially cause a left ventricular hypertrophy. Such a mecha-
nism could be the reason for the left ventricular hypertrophy in 
our case. However, in this particular case, the hypertrophy is 
primarily located in the septum. Localized septal hypertrophy 
with presence of LGE is the most frequent pattern in HCM [11, 
12]. For this reason, adrenergic overstimulation is the primary 
target of the medical strategy in patients with HCM. In case of 
adrenergic overstimulation, a global concentric left ventricular 
hypertrophy should be expected [13] (Fig. 1a-c).

Conclusions

The use of ATS has been on the rise in the past few decades. 
Several studies have explored the potential effects of ATS on 
cardiac toxicity leading to acute myocardial injury or severe 
form of cardiomyopathy. Amphetamine-associated cardiomy-
opathy is a potentially fatal complication caused by the use 
of amphetamine. As described above, left ventricular hyper-
trophy can be the result of adrenergic overstimulation. How-
ever, in the case of young patients, left ventricular hypertrophy 
should always trigger the suspicion of other causes, such as in 
our case, HCM. Asymmetric hypertrophy is highly pathogno-
monic, so in this regard, further diagnostic work should take 
place. CMRI has emerged over the last decade as one of the 
most important cardiac modalities in cardiology and belongs 
to the diagnostic armamentarium, especially in case of sus-
pected HCM. Furthermore, CMRI is essential to detect ab-
normalities in MV (elongated mitral leaflets, displacement of 
papillary muscles, and systolic anterior motion), which may be 
the primary pathognomonic elements, even in the absence of 
hypertrophy [1]. CMRI can also detect morphological abnor-
malities in case of HCM, which are highly pathognomonic for 
increased risk for sudden cardiac death, such as left ventricular 
aneurysms, left ventricular crypts, percent of LGE [14]. Fi-
nally, we strongly advise the performance of CPET. Pathologi-
cal parameters, especially decreased oxygen consumption and 
lately reported the presence of exercise oscillatory ventilation 
are considered as markers of disease severity and reflect an in-
creased risk for sudden cardiac death [15]. This case highlights 
that chronic drug users would need to have more frequent car-
diological checks. On a broader level, these medical findings 
could help to reach a more holistic and factually reasoned so-
cial consensus about drug prevention programs related to the 
use of ATS.
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