
week, she was completely weaned from dobutamine and the

ECMO was discontinued, with full recovery of ventricular

function (LVEF, 50%). The patient was discharged with no signs

of ECMO complications and was treated with hydroxychlor-

oquine (200 mg/d) and prednisone (15 mg/d) as maintenance

therapy. After 1-year follow-up, the patient remains asymp-

tomatic.

LM is a rare manifestation of SLE with a prevalence ranging

from 5% to 10%.1 Clinical features include fever and congestive

heart failure.1 Fulminant LM presenting as cardiogenic

shock was described in only 10% of the largest reported series

on LM.3

In daily clinical practice, LM diagnosis represents a major

challenge and is based on high clinical suspicion supported by

elevated cardiac biomarkers and echocardiographic evidence of

impaired LVEF. Endomyocardial biopsy is the gold standard, but

the invasiveness of the procedure and its poor negative predictive

value limit its use.4 Cardiac magnetic resonance is a promising

technique but further studies are needed to support its usefulness

in SLE patients.

Up to 70% of patients with LM have good prognosis with

recovery of cardiac function within days or weeks. However, in

the acute phase, 4%-10% of patients die of fulminant myocarditis

with cardiogenic shock refractory to medical therapy due

to severely reduced ventricular contractility or malignant

arrhythmias. In these patients, mechanical circulatory support

devices such as ECMO may play a major role as bridging therapy

to keep the patient alive and allow time for the potential

recovery of the myocardium in response to immunosuppressive

treatment.5

ECMO has a notable value in fulminant myocarditis compared

with left ventricular assist devices. When this severe clinical

situation is associated with ventricular arrhythmias, left ventricu-

lar assist devices are unlikely to provide sufficient cardiac output

when the right ventricle is not pumping effectively, whereas ECMO

bypasses biventricular failure.

In the case of fulminant myocarditis where recovery of cardiac

function is expected if the patient survives the acute phase of the

disease, such as in the case of LM, data from a recent meta-analysis

suggest a favorable short- and long-term survival, with more than

two-thirds of patients requiring ECMO surviving to hospital

discharge.6

Treatment of LM is based on high doses of glucocorticoids

combined with immunosuppressant agents such as intravenous

cyclophosphamide. Anecdotal reports describe good outcomes

with intravenous immunoglobulin and plasma exchange and

rituximab should be considered in refractory patients.1

Hence, we describe an SLE patient with fulminant LM, an

uncommon but severe cardiac manifestation. The present case

highlights the value of bridging therapy with ECMO and the

usefulness of ECMO in boosting the long-term outcomes of severe

SLE patients.
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Severe Cardiac Complications of Shabu Use:

An Emerging Drug in Europe

Complicaciones cardiacas graves por shabu: una droga

emergente en Europa

To the Editor,

There are 3 forms of methamphetamine—speed, base, and ice—

differing in their purity (ice is 80% pure, whereas speed is 10%-20%

pure). Ice is also called crystal and is known by shabu in the

Philippines. It is the free base form of methamphetamine,1 and its

most frequent form of consumption is by smoking. Shabu is an

emerging drug in Europe with increasing consumption reports,

especially in Southeast Asian communities. The 2016 World Drug

Report noted an upward trend in the number of seizures of

methamphetamine since 2002, reaching a peak of 108 tons in

2014.2

Cardiovascular complications due to cardiac toxicity are the

second most common cause of death in methamphetamine

abusers; associated cardiovascular pathologies include malig-

nant hypertension, aortic dissection, myocardial infarction,

pulmonary hypertension, malignant arrhythmias due to pro-

longed QT,3 and cardiomyopathy.4,5

We conducted a prospective study of Shabu consumers who

were admitted for cardiac complications in our hospital. From

January 2015 to June 2016, 5 patients were identified. Consump-

tion was recognized by anamnesis (2 patients) or positive

urinalysis (3 patients). Urinalysis was performed by immunoassay

and the results were confirmed by gas chromatography-mass

spectrometry. Shabu can be detected within a 60-hour window. In
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patients without toxicological laboratory confirmation, an evalua-

tion was conducted by the addiction team of our center.

The median patient age was 40.4 � 10.6 years. Two of the

patients were from the Philippines. All 5 patients had elevated serum

levels of troponin I (Table 1 of the supplementary material). In

addition, 4 of the 5 patients showed QTc interval prolongation (mean

QTc, 467 � 15 ms) that normalized before discharge (Table 2 of the

supplementary material).

Four patients had severe acute heart failure due to left

ventricular dysfunction. Their mean left ventricular ejection

fraction (LVEF) was 23.2% � 3.5%, and their mean left ventricular

internal dimension at end-diastole was 63.0 � 7.4 mm. All patients

were found to have nonischemic cardiomyopathy using cardiac

magnetic resonance imaging. In addition, 2 of the 3 patients with

chronic use of Shabu had late gadolinium enhancement with a pattern

of multiple foci in lateral and inferior segments (transmural,

subepicardial, and subendocardial) in 1 patient and foci in the

interventricular septum in the other (Table and Figure).

In all patients, the most common causes of cardiomyopathy and

left ventricular hypertrophy were excluded. Secondary hyperten-

sion etiologies were ruled out. Sarcoidosis was excluded in the

patient with multiple foci of late gadolinium enhancement.

Because 1 patient (number 3; Table) had ST-segment dynamic

changes, urgent coronary angiography was performed, which

showed no lesions.

Finally, 1 patient without coronary risk factors was admitted for

an out of hospital cardiac arrest due to ventricular fibrillation.

A medicolegal necropsy study was performed. Unfortunately, the

results are not available.

Only 2 patients returned for their programmed follow-up visit:

1 patient had no improvement in LVEF at the 1-year follow-up

(number 1; Table), whereas the other patient showed a rapid

improvement in left ventricular function with a 50% LVEF within

the next 30 days (number 5; Table).

By referring to previous reports,3,5 we identified 3 types of

cardiomyopathy. Dilated cardiomyopathy was observed in the

patient with chronic Shabu consumption and abstinence during the

last 2 months. A hypertrophic pattern was seen in 2 men with

chronic active consumption. Finally, the woman with acute

consumption had a clinical course suggestive of stress cardiomy-

opathy. Dilated cardiomyopathy could be related to the direct

cardiac toxicity of methamphetamine, whereas the mechanism

underlying hypertrophic cardiomyopathy could be secondary

hypertension due to the activation of peripheral alpha- and

beta-adrenoceptors.3,5 Lastly, stress cardiomyopathy has been

linked to the acute effects of catecholamines on myocardial

adrenoceptors.6 The elevation of troponin levels in all patients

supports the mechanism of direct toxicity of methamphetamine on

cardiomyocytes because catecholamines can cause myocardial

necrosis. Myocardial injury was also evidenced as foci of late

gadolinium enhancement in cardiac magnetic resonance imaging

in 2 patients and has been previously described in cocaine abusers.

As in our patients, early left ventricular function recovery is

reported to be infrequent and related to acute consumption, lesser

Table

Cardiac Complications Associated With Consumption of Shabu

Patient Shabu on pattern Cardiovascular

risk factors

Presentation Echocardiography Cardiac magnetic

resonance

Coronary arteries

1 41 y

Filipino

Male

- Chronic

- No consumption

in last 2 mo

- Smoking - Acute

pulmonary

edema

- LVEF 18%

- Severely dilated

left ventricle

(LVIDd, 74 mm)

- Nonischemic

biventricular dilated

cardiomyopathy

with severe systolic

dysfunction

- No LGE

- CT angiography

with no significant

coronary lesions

2 38 y

Filipino

Male

- Chronic

- Active

consumption < 12 h

- Smoking

- Hypertension

- Heart failure

- Hypertensive

crisis

- LVEF 25%

- Concentric left

ventricular hypertrophy

(septum, 18 mm)

- Mild ventricular

dilatation

(LVIDd, 60mm)

- Nonischemic

cardiomyopathy

with severe systolic

dysfunction. Severe

left ventricular

hypertrophy

- Multiple foci

of LGE

- Coronary angiography

with no significant

coronary lesions

3 52 y

Spanish

Male

- Chronic

- Active

consumption < 12 h

- Cocaine use

- Former smoker - Chest pain

- Acute

pulmonary

edema

- LVEF 25%

- Concentric left

ventricular hypertrophy

(septum, 15 mm)

- Mild ventricular

dilatation

(LVIDd, 60 mm)

- Nonischemic

cardiomyopathy

with severe systolic

dysfunction.

Moderate concentric

hypertrophy

- Foci of LGE in the

interventricular union

- Coronary angiography

without lesions

4 47 y

Spanish

Male

- Acute consumption

< 12 h

- No risk factors - Cardiac arrest

due to

ventricular

fibrillation

- Sudden death

5 24 y

Spanish

Female

- Acute consumption

< 12 h

- No risk factors - Cardiogenic

shock

- LVEF 25%

- Moderate ventricular

dilatation (LVIDd, 58 mm)

- Nonischemic

cardiomyopathy

- No LGE

- LVEF 50%

within 30 d

CT, computed tomography; LGE, late gadolinium enhancement; LVEF, left ventricular ejection fraction; LVIDd, left ventricular internal dimension at end-diastole.
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left ventricular dilation, and the presence of stress cardiomyopa-

thy.6

Given the severity of the observed acute cardiac complica-

tions, management should be performed in an acute cardiac care

unit with a special focus on electrocardiographic monitoring (QT

interval) and echocardiographic follow-up. Hypertension should

be aggressively treated. Beta-antagonists should be adminis-

tered with caution because of the potential risk of unopposed

alpha-adrenergic vasoconstriction. The administration of alpha-

antagonists prior to beta-antagonists or the use of carvedilol/

labetalol for their dual alpha and beta antagonism has been

recommended.4

In conclusion, cardiac complications related to the consump-

tion of Shabu detected in our center were acute and severe and

manifested as pulmonary edema, cardiogenic shock, and sudden

death. Because it is an emerging drug, methamphetamine-

related cardiac complications might become an important public

health problem in Europe. Early recognition of these patients

is crucial for adequate initial treatment and complication

prevention.

SUPPLEMENTARY MATERIAL

Supplementary material associated with this article can

be found in the online version available at http://

dx.doi.org/10.1016/j.rec.2016.12.039.
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�C 2016 Sociedad Española de Cardiologı́a. Published by Elsevier España, S.L.U. All

rights reserved.

I

A B

DC

II

III

aVR
V

4

V
3

V
2

V
1

V
5

V
6

aVL

aVF

QTc 470ms

Figure. A and B: Patient number 2 (Table). A: Magnetic resonance imaging showing severe concentric hypertrophy (septum, 18 mm; black arrows). B: LGE sequence

showing foci of LGE (white arrows) in inferior segments. C: Echocardiographic results for patient number 1 (Table). Severely dilated left ventricle (LVIDd, 74 mm).

Diastolic sphericity index, 70% (normal, 29% � 6%). D: Prolonged QTc (470 ms) (patient number 2, Table). LGE, late gadolinium enhancement; LVIDd: left ventricular

internal dimension at end-diastole; QTc, corrected QT.
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