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woman − a new diagnostic tool
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Summary

Detection of paroxysmal arrhythmias remains a clinical
challenge. In this case report of a young woman with syn-
cope, we describe the use of a novel noninvasive device
(SmartCardia) that facilitates cardiac monitoring.
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Introduction

Syncope is defined as a transient loss of consciousness
due to cerebral hypoperfusion, characterised by a rapid on-
set, short duration and spontaneous complete recovery [1].
Syncope has a large differential diagnosis, is difficult to
evaluate and can be disabling. The presence of heart dis-
ease is a crucial factor in prognosis and risk stratification,
hence the importance of identifying syncope of cardiac ori-
gin.

Elpidoforos et al. evaluated the incidence, specific causes,
and prognosis of syncope in the Framingham Heart Study.
The incidence of syncope of cardiac origin was 9.5% [2],
which means that a considerable number of patients are ex-
posed to a significant risk of sudden cardiac death.

History, physical examination, blood pressure and ECG
help in the initial evaluation of a patient presenting with
syncope, and Holter monitoring, and R-test and loop
recorders help further in investigating those at high risk for
a cardiac origin. New noninvasive devices have been in-
troduced in recent years (table 1), but none of them have
become widespread diagnostic tools in the ambulatory set-
ting, even though their development is very promising.

Case report

A 33-year-old otherwise healthy woman was referred to
our cardiology clinic for syncope and palpitations. She re-
ported having palpitations for 3 months. The palpitations
were described as regular and strong, happening mainly at
rest in the evening. The syncope occurred when she came
back home after horse riding in the late afternoon. She ex-
perienced sudden palpitations with perspiration and dizzi-
ness before lying down and losing consciousness. The pa-
tient felt that the loss of consciousness was complete and
very brief. No one witnessed the event. She denied any

chest pain, or dyspnoea. The recovery was prompt and
complete. The clinical examination was unremarkable ex-
cept for low blood pressure (97/64 mm Hg). Transthoracic
echocardiography was normal. A 12-lead ECG demon-
strated first degree atrioventricular (AV) block. A treadmill
exercise testing was supramaximal (15 metabolic equiv-
alents [METs]) and could not induce any arrhythmia or
ischaemia. Based on this initial investigation, the prog-
nostic scores were uncertain (EGSYS 3 points, OESIL 1
point; see tables 2, 3, 4, 5). Therefore, a handheld ECG
was given to the patient together with a 3-day SmartCardia
(SmartCardia, EPFL Innovation Park, Lausanne, Switzer-
land) recorder (fig. 1). Four recordings were performed
during palpitations with the handheld ECG and demon-
strated normal sinus rhythm. Analysis of the SmartCardia
recordings revealed two episodes of second-degree AV
block (fig. 2). As a result of this benign finding and after
ruling out active Lyme disease and discussing a cardiac
electrophysiology study with the patient, only counter-
pressure manoeuvres were recommended.

Figure 1: SmartCardia device.
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Table 1: Patch-based recording devices.

Patch name Company Headquarters Reference Commercially
available

Mode Maximum dura-
tion

Cloud platform Real-time con-
nectivity

Zio XT iRhythm tech-
nologies

San Francisco,
USA

Barrett P et al.
2014 [3]

Yes Continuous
recording

14 days No No

Seeq Medtronic Tolochenaz, CH Engel JM et al.
2015 [4]

No Loop recording 7 days Yes Yes

Carnation Ambu-
latory Monitor

Bardy Dx Seattle, USA Rho R et al. 2018
[5]

Yes Continuous
recording

7 days Yes Yes

SmartCardia SmartCardia Lausanne, CH − Pending Continuous
recording

14 days Yes Yes

Discussion

Currently, two patch-based devices are commercially
available (table 1). This case illustrated the possible use of
the SmartCardia device in patients who experience palpita-
tion and/or loss of consciousness of unknown cause.

SmartCardia is a versatile patch-based device able to mea-
sure many different parameters: single-lead ECG (with au-
tomated real-time detection of atrial fibrillation and other
arrhythmias, heart rate, heart rate variability), respiration
rate (and apnoea-hypopnoea index), oxygen saturation,
skin temperature, posture and activity, as well as blood
pressure variations.

Moreover, the device offers up to 7 days of data storage
and 3-day real-time connectivity through a smartphone.
The ability to receive, store and interpret a broad range of
parameters offers the opportunity to go far beyond moni-
toring individual parameters.

The cloud platform allows for multiple patient views,
showing the real-time ECG signal and parameters. The
cloud platform also makes real-time automated arrhythmia
calls, which include bradycardia, tachycardia, atrial fibril-
lation and pause, based on built-in machine learning mod-
els that are validated against patient data manually an-
notated by cardiologists. Finally, the cloud system allows
healthcare professionals to browse all the historical data of
the patient, analyse it and generate reports.

SmartCardia is a newly commercialised system but is still
under development. Its versatile configuration can offer
varied and complete monitoring. We have tested the car-

Table 2: EGSYS (Evaluation of Guidelines in SYncope Study) score
for syncope [6].

Finding Points

Abnormal ECG* and/or heart disease** +3

Palpitations before syncope +4

Syncope during effort +3

Syncope in supine position +2

Autonomic prodromes*** −1

Predisposing and/or precipitating factors**** −1

* Sinus bradycardia, atrioventricular block >1st degree, bundle branch
block, acute or old myocardial infarction, supraventricular or ventricular
tachycardia, left or right ventricular hypertrophy, ventricular pre-excita-
tion, long QT or Brugada pattern. ** Previous clinical or laboratory diag-
nosis of any form of structural heart disease, including ischemic heart
disease, valvular dysfunction, cardiomyopathies and congenital heart
disease; previous diagnosis or clinical evidence of congestive heart fail-
ure; physical signs of structural heart disease. *** Nausea/vomiting. ****
Warm or crowded place, prolonged orthostasis, fear / pain / other emo-
tion.

diac monitoring system [8]. In view of its light weight and
simplicity of use, the system is valuable. The noise lev-
el was low. Nevertheless, because of its single-lead archi-
tecture, the reliability and accuracy of the signal compared
with conventional Holter monitoring has yet to be demon-
strated. In this respect, several comparative studies are cur-
rently underway.

Potential competing interests
FR and SM are employees and shareholders at SmartCardia Inc. MS,
YF, SL, J-JG and SC declare no conflict of interest.

Figure 2: Holter findings. The asterisks (*) indicate second degree atrioventricular block.
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Table 3: Interpretation of the EGSYS (Evaluation of Guidelines in
SYncope Study) score.

Score Interpretation Mortality at 21–24
months

≥3 Cardiac syncope likely (95% sen-
sitive)

17%

<3 Cardiac syncope less likely 3%

Table 4: OESIL (Osservatorio Epidemiologico della Sincope nel Lazio)
score for syncope [7].

Item Points

Age >65 years +1

Cardiovascular disease in clinical
history*

+1

Syncope without prodrome +1

Abnormal ECG** +1

* Cardiovascular disease is defined as any of the following: previous
clinical or laboratory diagnosis of any form of structural heart disease,
including ischaemic heart disease, valvular dysfunction and primary
myocardial disease; previous diagnosis or clinical evidence of conges-
tive heart failure; previous diagnosis or clinical evidence of peripheral
arterial disease; previous diagnosis of stroke or transient ischaemic at-
tack. ** Abnormal ECG is defined as any of the following: rhythm abnor-
malities (atrial fibrillation or flutter, supraventricular tachycardia, multifo-
cal atrial tachycardia, frequent or repetitive premature supraventricular
or ventricular complexes, sustained or non-sustained ventricular tachy-
cardia, paced rhythms): atrioventricular (AV) or intraventricular conduc-
tion disorders (complete AV block, Mobitz I or Mobitz II AV block, bundle
branch block, or intraventricular conduction delay); left or right ventric-
ular hypertrophy; left axis deviation; old myocardial infarction; ST seg-
ment and T wave abnormalities consistent with or possibly related to
myocardial ischemia. Non-specific repolarisation abnormalities are not
considered abnormal.
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