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Abstract

Background: Comparisons between smartphone ECG (SpECG) recordings obtained
from the right and left sides of the thorax have not been reported in animals.
Objectives: To evaluate the screening potential of a SpECG obtained from both sides
of the thorax and to compare the degree of agreement between the SpECG and a
reference ECG (rECG) for measurement of the duration of baseline electrical deflec-
tions recorded over both sides of the thorax.

Animals: Fifty horses admitted to the equine hospital, university-owned horses, and
horses from an endurance riding facility.

Methods: Prospective observational study. Simultaneous rECG and SpECG tracings
were recorded on both sides of the thorax and evaluated by 2 experienced observers
for interpretability, presence and classification of arrhythmias, and duration of deflec-
tions of the electrical baseline.

Results: Fifteen (15/50) horses had spontaneous arrhythmias. Excellent agreement
was found between the 2 devices (x = 0.91; P < .001; 95% confidence interval [CI]
0.79-1.03) for the detection of arrhythmias. Significantly more P waves were of diag-
nostic quality from the right side (20 versus 5, P = .001) and significantly more QRS
and QT intervals were of diagnostic quality from the left side (66 versus 38 and
62 versus 34, respectively, P < .001). Substantial agreement for the duration of
deflections between devices only was observed for the QRS interval (SpECG left).
Conclusions and Clinical Importance: It is important to obtain SpECG tracings from
both sides of the thorax in horses. The SpECG is a useful stall-sidearrhythmia-

screening tool for some common arrhythmias in horses.
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1 | INTRODUCTION

Recently, smartphone electrocardiogram (SpECG) devices have been
developed and evaluated for use in human and veterinary medicine,
including horses, cattle, dogs, and cats.”® Agreement between the
SpECG and reference ECG (rECG) for the detection and classification
of arrhythmias has been reported to be good in horses.”

It would be expected that the agreement between measurements
of the duration of baseline electrical deflections as measured using
the SpECG would be low when compared to a rECG because of the
small dipole created.” However, excellent agreement between devices
for the measurement of the duration of deflections as measured by
using an SpPECG in horses recently was reported.® For the acquisition
of SpECG readings in humans, the patient touches each electrode of
the device with the right and left hands, respectively, creating a
recording similar to lead | in a 12-lead rECG.2 However, in veterinary
species, the electrodes of the SpECG must be positioned over the wall
of the thorax. Both electrodes are inseparable, hence it is impossible
to provide a larger dipole in SpECG recordings performed in animals.
In reports on dogs and cats, patients were placed in right lateral
recumbency and the SpECG was recorded over the left side of the
thorax only.*¢ Similarly, in recent studies performed in cattle and
horses, recordings only were obtained from the left side of the tho-
rax.”® However, readings from the right side of the thorax have not
been reported.

2 | OBJECTIVES

Our objectives were to (a) evaluate the stall-side screening potential
of a SpECG when recordings are obtained from both sides of the tho-
rax for the detection of spontaneous arrhythmias in horses and to
(b) compare the degree of agreement between the SpECG and rECG
for the measurement of the duration of deflections recorded over the

left and right sides of the thorax.

3 | HYPOTHESES

The SpECG is a good stall-side screening tool for cardiac rhythm abnor-
malities in horses when recorded on either side of the thorax, and there
is a good agreement between the 2 devices for the measurement of the
duration of baseline electrical deflections when measured on tracings
obtained from both sides of the thorax by using the SpECG.

4 | MATERIALS AND METHODS

41 | Animals
Client-owned horses admitted to the equine veterinary teaching hos-
pital, university-owned horses from the school herd, and horses from

a neighboring endurance riding facility were included. Ours was a

prospective, observational study. Cases were recruited over a
4-month period. The study protocol was approved by the institutional
welfare and ethics committee and signed consent forms were

obtained for client-owned animals.

4.2 | Electrocardiogram acquisition

For each horse, a 1-minute ECG tracing was recorded by using the
SpECG (AliveCor Veterinary Heart Monitor AC-002 model; IDT Tech-
nology Limited, Alivecor, Inc, San Francisco, California) and the rECG
(EDAN SE’'1200; 3/F-B, Nanshan Medical Equipments Parc., Shekou,
People's Republic of China) simultaneously, with the SpECG posi-
tioned on 1 side of the thorax. After recording on 1 side, the SpECG
was placed on the opposite side of the thorax. The position of the
rECG remained unchanged. The SpECG was positioned over the left
and right precordial areas without clipping hair, after alcohol rubbing,
and with the negative electrode (microphone end of the smartphone)
positioned in a cranio-dorsal direction and the positive electrode in a
caudo-ventral direction. Electrode positioning for the reference base-
apex ECG was performed as follows: the yellow electrode (left arm, +)
was placed over the precordial area on left side, the red electrode
(right arm, —) was placed on the upper neck on the right side, and the
black electrode (ground electrode) was placed at the jugular furrow
over the right side to obtain a bipolar base-apex lead recording.’

The study personnel simultaneously started recordings with a
rECG and a SpECG to synchronize both devices. A 1-minute record-
ing using the SpECG over the left side was performed first, followed
by another recording using the SpECG placed over the right side of
the thorax, while the rECG remained unchanged. The 1-minute read-
ings from the SpECG were recorded at a paper speed of 25 mm/s
with a gain of 20 mm/mV and a 50 Hz filter, and saved into a PDF
file in medical standard format for print. The 1-minute recordings
obtained using the rECG were printed directly using the ECG
machine at a paper speed of 25 mm/s with a gain of 10 mm/mV and
a 100 Hz filter (lead 1). Two experienced observers independently
evaluated all paper copies of the tracings obtained simultaneously

using both devices on each side of the thorax.

4.3 | Interpretability of the recordings and
classification of cardiac rhythm abnormalities

The observers rated all SpECG tracings based on general quality of the
recordings with the aid of a magnifying glass. Interpretability of the P
wave, QRS interval, and T wave were evaluated on each side of the tho-
rax of all horses. The criteria used to classify the interpretability included
ease of detection of each electrical event, amplitude, and clear delimita-
tion between baseline and the cardiac electrical deflections. Each rater
assigned 1 of the following rankings as follows: (a) noninterpretable (non-
visible or hardly visible deflection with unclear delimitation between
baseline and the vertical deflection of each wave on the SpECG tracing),

(b) interpretable but with difficulty (easily visible deflection with unclear
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delimitation between the baseline and vertical deflection of each wave
on the SpECG tracing), and (c) of diagnostic quality, defined as an easily
visible deflection with clear delimitation between the baseline and verti-
cal deflection of each wave on the SpECG tracing. Heart rate was calcu-
lated manually over a period of 1 minute.

Presence or absence of notable cardiac rhythm abnormalities and
their classification (defined as atrial fibrillation, atrial premature depolar-
izations [APDs], ventricular premature depolarizations) or conduction
disorders (including different degrees of atrioventricular blocks [AVBs]
and sinus pause), was confirmed by the 1-minute reference base-apex
ECG readings and the results were compared at a later time to those
obtained using the SpECG taken from each side of the thorax.

On a second assessment, tracings obtained using the SpECG from
the right and left sides from horses with arrhythmias were compared
side-by-side by the examiners to perform a subjective evaluation of

the quality of the readings.

44 Comparison of the duration of baseline
electrical deflections

Ten cardiac cycles from 10 horses (5 cardiac cycles from each side of
the thorax) were randomly selected as follows: each cardiac cycle was
assigned consecutive numbers from the beginning of the tracing. An online
random number generator (www.random.org) was used to select the car-
diac cycles to be evaluated individually. Five consecutive cardiac cycles
starting at the randomly generated number were used to record the dura-
tion of electrical deflections on both sides of the thorax. The durations of
P wave, PR, QRS, and QT intervals were measured to the nearest fifth of

a millimeter with the aid of a magnifying glass by both observers.

5 | DATA ANALYSIS

Data were tested for normality using the Shapiro-Wilk test and Q-Q
plots. Data are presented as mean and SD. Differences were consid-
ered significant when P < .05. Data were analyzed using SPSS 24.0
(IBM Corp, IBM, Armonk, New York).

TABLE 1  Cardiac rhythm abnormalities detected in the study
horses by the 2 raters, compared with the rECG

SpECG
Cardiac rhythm abnormalities rECG Rater 1 Rater 2
AF 1 1 1
APD 2 2 1
1° AVB 1 1 1
2° AVB 6 6 6
Sinus pause 5 5 5

Abbreviations: 1° AVB, first-degree atrioventricular block; 2° AVB,
second-degree atrioventricular block; AF, atrial fibrillation; APD, atrial pre-
mature depolarization; SpECG, smartphone ECG.
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FIGURE 1 Side-by-side examples of SpECG tracings obtained

from the right and left sides of the thorax in horses with A, atrial
fibrillation; B, atrial premature depolarization (APD); and C, second-
degree AV-block. Note that for example A, the APD was only
recorded while the recording was obtained from the right side of the
thorax. The tracing from the left side has been included to allow for
comparison of the baseline electrical events between sides and

the rECG
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'ECG SPECG right 'ECG SPECG left TABLE 2  Mean (SD) for the duration

(seconds) of the P wave, P-R, QRS, and

P wave 0.11 (0.037) 0.072 (0.029) 0.098 (0.027) 0.069 (0.027) Q-T intervals as measured on tracings

P-R interval 0.29 (0.079) 0.27 (0.081) 0.28 (0.081) 0.28 (0.077) obtained with the smartphone from the

QRS interval 0.086 (0.018) 0.065 (0.021) 0.089 (0.020) 0.078 (0.022) ”hght and left sides of the thorax and
the rECG

Q-T interval 0.46 (0.033) 0.48 (0.051) 0.44 (0.039) 0.46 (0.036)

TABLE 3  Variance between the reference ECG and SpECG parameters for the duration of different baseline electrical deflections

Absolute bias S

[mean (SD)] Student's t test P value

P wave L +0.028 (0.030) <.001

R +0.037 (0.030) <.001
PR interval L +0.0027 (0.050) .62

R +0.023 (0.054) <.001
QRS interval L +0.011 (0.020) <.001

R +0.021 (0.021) <.001
QT interval L —0.025 (0.03) <.001

R —0.032 (0.046) <.001

Proportional bias (r*—P value)

ICCa [CI] P Correlation (r)

<0.001 (.92) .18 [-0.29t0 0.48] <.19  0.39
0.022 (.15) .76 [0.64 to 0.84] <.001 0.62
0.008 (.42) .89 [0.83 to 0.93] <.001 0.80
0.001 (.78) .85 [0.74 to 0.91] <.001 0.77
0.008 (.39) .63[0.35 to 0.77] <.001 0.52
0.028 (.09) 44 [0.11 to 0.70] <.001 0.45
0.008 (.38) .58 [0.20 to 0.76] <.001 0.67
0.192 (.001)* .54 [0.22 to 0.71] <.001 0.47

Abbreviations: ICC, intraclass correlation coefficient; L, SpECG recording obtained from left side of the thorax; R, SpECG recording obtained from right side

of the thorax.

Linear regression analysis results are consistent with the presence of proportional bias.

5.1 | Stall-side screening potential of the SpECG

Cohen's kappa (k) statistical analysis was used to evaluate agreement
between devices and interrater reliability for presence of cardiac rhythm
abnormalities (present or absent) and classification of cardiac arrhyth-
mias between the rECG and SpECG devices, respectively, for each side
of the thorax. The sample size was determined based on published data
for the selection of minimum sample size requirements for Cohen's

kappa (2 x 2 table, at a power of 80% and an alpha value of .05).1°

5.2 | Interpretability of the baseline electrical
deflections

The interpretability of the P wave, QRS interval and T wave from the
left and right sides was compared by means of a Pearson chi-square
test with multiple pairwise comparisons, yielding probability values for
each combination of independent category levels. A Bonferroni cor-

rection to control for type | error inflation was applied.

5.3 | Comparison of the duration of baseline
electrical deflections

The means and SDs for the duration in seconds of the P wave, PR,
QRS, and QT intervals were tested for significant differences between
measurements obtained using both devices (SpECG and rECG base-
apex lead) by use of a paired sample t test. To evaluate the reliability

(versus the rECG) of the SpECG, the intraclass correlation coefficient

(ICC) was calculated. Limits of agreement (Bland-Altman) plots were
used to assess the pattern and extent of the agreement between both
devices for each side of the thorax. Substantial agreement was
predefined as an absolute mean bias of <0.02 seconds for all mea-
sured electrical events based on previous studies.!* Acceptable limits
of agreement (95% of observations) were determined a priori (95% of
the recordings within +0.04 seconds of the mean difference for the P
wave and QRS interval, and £0.05 seconds of the mean difference for
the P-R and Q-T intervals). When a consistent bias (absolute system-
atic bias) was detected, the mean difference was recorded and sub-
tracted from or added to the SpECG measurements, and the limits of
agreement were recalculated. To compare inter-rater variability, the
ICC for measurements performed by both raters on each side of the
thorax was calculated.

Sample size was determined based on a simplified guide to deter-
mine the sample size requirements for estimating the ICC for 2 rating
instruments with 5 observations per subject (Ry of 0.7 versus Ry of
0.9 with a power of 80% and an alpha value of .05).1?

6 | RESULTS

Fifty horses aged 1 month to 31 years were enrolled (mean,
12.04 years). There were 25 females (51.02%), 13 stallions (26.53%),
and 11 geldings (20.40%), sex was not registered in 1 foal. Horse
breeds included 18 Arabian horses, 17 crossbred horses, 8 Andalusian
and 2 Andalusian crossbred horses, 2 Shetland ponies, 1 Hanoverian,
1 KWPN, and 1 Percheron horse. Two hundred SpECG and rECG
tracings were recorded (50 rECG and 50 SpECG recordings per side
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FIGURE 2 Limits of agreement (Bland-Altman) plots for the differences and mean duration of electrical events between the rECG and SpECG
raw measurements performed over the left and right sides of the thorax. Substantial agreement between the rECG and the SpECG (absolute bias
< 0.02 seconds) was observed for the PR and QRS intervals recorded over the left side of the thorax; however, the limits of agreement for the
difference of duration of PR interval between devices (APR) exceeded the predefined acceptable values (C). Agreement between the rECG and
SpECG for the duration of QRS interval from the right side showed good agreement, however it was not classified as substantial. Agreement
between devices for the rest of electrical deflections was acceptable to poor (A,B,G,H). A proportional bias of the measurements obtained with
the SpECG for the QT interval recorded over the right side of the thorax (> = .192, P < .001) (H) can be seen

for each of all of the horses included in the study). Automatic detec- 6.1 | Stall-side screening potential of the SpECG

tion of the mean (SD) heart rate by the SpECG was 4.6 (+14.0) beats
per minute above that of the rECG. Manual measurements of heart Fifteen (30%) horses had a spontaneous arrhythmia as detected by an

rate were the same for both devices. rECG (Table 1). Fourteen of the 15 arrhythmias were recorded from
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both sides of the thorax. One arrhythmia (APD) was recorded only
while the SpECG was placed over the right side of the thorax in
1 horse. Both observers detected the 14 arrhythmias recorded on
tracings over both sides of the thorax. In a single instance, 1 of the
observers detected an arrhythmia on the rECG but not on the SpECG
(APD only present on the recording obtained from the right side).
Excellent concordance was found between both devices for the
screening of cardiac rhythm abnormalities (x, 0.912; P < .001; 95% Cl,
0.79-1.03).

6.2 | Interpretability of the baseline electrical
deflections

A significant difference in the interpretability of P waves was found
between SpECG tracings obtained from the right and left sides of
the thorax. Significantly more P waves were of diagnostic quality on
tracings obtained from the right side compared ith the left side
(20 versus 5, respectively; P < .001). Significantly more QRS intervals
were of diagnostic quality on tracings obtained from the left side
compared to the right side (66 versus 38, respectively; P < .001) and
more QRS intervals were classified as “interpretable but with diffi-
culties” or “non-interpretable” when recorded over the right com-
pared to the left side of the thorax (62 versus 34, respectively;
P < .001). Significantly more T waves were of diagnostic quality on
tracings obtained from the left compared to the right side of the
thorax (79 versus 47, respectively; P < .001) and more T waves were
classified as “interpretable with difficulties” or “noninterpretable”
on the right compared to the left side (53 versus 21, respec-
tively; P < .001).

Upon repeat evaluation of the SpECG tracings from those horses
that had cardiac rhythm abnormalities, there were 3 instances (1 atrial
fibrillation and 2 second-degree AVB) in which the raters considered
that recordings taken over the right side would have provided a sub-
jective advantage for the classification of arrhythmias versus those

taken over the left side (Figure 1).

6.3 Comparison of the duration of baseline
electrical deflections

The mean (SD) duration of the electrical deflections recorded using
the rECG and SpECG from each side of the thorax is summarized in
Table 2. A high concordance (ICC) was found between both devices
for measurement of the duration of P wave (SpECG on the right
side) and PR interval (both sides), and moderate concordance was
found for the QRS interval (SpECG on left side; Table 3). However,
the measurements obtained using the SpECG underestimated the
duration of the P wave, P-R interval, and QRS interval and over-
estimated the duration of the Q-T interval. Bland-Altman plots
depicting the differences between the rECG and the SpECG are
shown in Figure 2A-H. Substantial agreement between the rECG

and the SpECG (absolute bias < 0.02 seconds) was observed for the

PR and QRS intervals recorded over the left side of the thorax
(Table 3). However the limits of agreement for the difference of
duration of PR interval between devices exceeded the predefined
acceptable values (Figure 2C). Agreement between the rECG and
SpECG for the duration of QRS interval from the right side showed
good agreement, but it was not classified as substantial agreement
(Table 3). Agreement between devices for the remainder of electri-
cal deflections was acceptable to poor (Figure 2A,B,G,H). In addition,
there was a proportional bias of the measurements obtained using
the SpECG for the QT interval recorded over the right side of the
thorax (r* = .192; P < .001; Figure 2H).

Very good agreement was found between both raters (ICC) for
the measurements performed using the SpECG for the duration of PR
and QT intervals, moderate for the QRS interval and medium low for

the duration of the P wave.

7 | DISCUSSION

Our study showed that the side of the thorax at which the SpECG
tracing is recorded has an impact on the interpretability of baseline
electrical deflections. In addition, it shows that the SpECG is not a reli-
able method for the measurement of the duration of deflections of
the electrical baseline. Variations in the positioning of the electrodes
of the SpECG and rECG over the surface of the thorax could have
accounted for important differences observed in the duration of base-
line electrical deflections between devices evaluated in our study. The
data also show that the SpECG may be valuable as a stall-side screen-
ing tool for the detection of some common cardiac electrical conduc-
tion abnormalities in horses, as recently described.”

In a recent study in horses, 1 of the limitations experienced by
the raters was the impossibility to identify ectopic P waves on the
recording obtained using a SpECG, preventing observers from deter-
mining whether an arrhythmia was ventricular or supraventricular in
origin.” In our study, P waves were more often of diagnostic quality
when the SpECG was placed over the right side of the thorax com-
pared to the left. The addition of SpECG recordings obtained from
right side of the thorax also appeared to provide a subjective advan-
tage in the identification of some arrhythmias in 3/15 cases. The fact
that P waves were shown to be more noticeable over the right side
should encourage clinicians to record SpECG tracings from both sides
of the thorax. A limitation of our study is that few supraventricular
arrhythmias occurred during the study period. In addition, the design
of the study does not allow determination of the diagnostic value of
the SpECG for the detection of arrhythmias.

In previous studies in which the SpECG was used in veterinary spe-
cies, no comparisons between the right and left sides were described.*¢®
In our study, simultaneous recordings using both devices where per-
formed on 1 side at a time, immediately changing the SpECG to the other
side of the thorax to obtain a second simultaneous recording with both
devices. In 1 instance, both devices recorded a supraventricular arrhyth-
mia (APD), whereas the SpECG recording was obtained from the right
side. This arrhythmia however did not occur, whereas recordings were
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performed over the left side, precluding the possibility to compare the
SpECG recordings from both sides for that individual horse. It would have
been ideal to obtain all 3 recordings (the rECG and SpECG readings from
both sides) simultaneously, but only 1 SpECG device was available for the
study.

In our study, interpretability of the P wave was superior when the
SpECG was placed on the right side of the thorax, suggesting that
recording SpECG tracings from both sides of the thorax may increase
the ability to screen for cardiac rhythm abnormalities in horses. When
the SpECG is used in domestic animals, a small dipole is created to
record the ECG tracings directly from the wall of the thorax, providing
a tracing with variable polarity and smaller wave amplitudes.*® This
could have an impact on the ability to detect and classify arrhythmias
involving conduction of the atria. On the other hand, QRS and QT
intervals were easier to interpret on tracings recorded over the left
side of the thorax using the SpECG.

Concerns have been raised about the ability of the SpECG to pro-
vide accurate measurements of specific electrical events in horses.”
However, excellent agreement between devices for the measurement
of baseline electrical events in horses has been published recently.® In
contrast to that study, there was substantial agreement as defined a
priori between devices only for the QRS interval measured over the
left side of the thorax in our study. The duration of all electrical events
was shorter as measured by the SpECG when compared to the rECG,
except for the QT interval. The mean duration of the QT interval was
longer when recorded by the SpECG. Several differences with the pre-
vious study® include the fact that in our study acceptable absolute bias
and limits of agreement between devices were determined a priori,
before statistical analysis of the data was performed. In addition,
2 observers (instead of 1) evaluated the ECG tracings in our study.®

Except for the P-R and QRS intervals measured using the SpECG
over the left side of the thorax, all other measured variables showed an
absolute bias of >0.02 seconds compared to the rECG. Although sub-
stantial agreement can be classified based on absolute bias only, it is
considered best practice to also predefine maximum limits of agreement
and then proceed to perform the statistical tests necessary to evaluate
whether these limits are exceeded or not.?® Although the absolute bias
for the duration of the P-R interval (with the SpECG recorded over the
left side) showed substantial agreement (A < 0.02 seconds), the limits of
agreement (95% Cl) were wider than those defined a priori for our study
(Figure 2D). The difference between devices for the duration of the P
wave as measured using the SpECG over the right and left sides, and
QRS and P-R intervals measured over the right side of the thorax,
showed an absolute positive systematic bias (Figure 2). Constant biases
indicate that the test measurements obtained with the test device
(SpECG) measure consistently higher or lower intervals when compared
to a reference method (rECG).}* Part of the variability observed on the
tracings obtained could be explained by vectocardiography theory that
shows that the shape and magnitude of electrical cardiac deflections
vary depending on the placement of surface electrodes on the body of
the horse.X® Similarly, it is likely that the bias observed for the duration
of the P wave recorded over the right side of the thorax also could be

explained by the this theory. There is an obvious difference in the

N
position of the SpECG electrodes over the thoracic surface when the
device is placed on the right versus left side of the thorax.

In our study, the absolute bias in PR interval obtained (+0.0027
seconds on left and +0.023 seconds on right sides, respectively) was
relatively small. The moderate correlation of the SpECG with the rECG
for the duration of QRS (left side +0.011 seconds and right side
+0.021 seconds) suggests that VPDs could be screened using the
SpECG, considering that VPDs may show abnormal QRS morphology.
Establishing normal values for the duration of electrical deflections
recorded with the SpECG may be an approach that could help over-
come some of the problems associated with absolute biases observed
in our study. However, this device should not be used to monitor dan-
gerous ventricular arrhythmias. A reference base-apex ECG should be
used for primary diagnosis or monitoring of potentially life-threatening
cardiac arrhythmias. For instance, an increase in >25% of QRS duration
from baseline (0.019 seconds on the left side and 0.016 seconds on the
right side) during quinidine treatment for atrial fibrillation potentially
could be missed using the SpECG. The absolute bias between devices
observed in our study was +0.011 seconds and +0.021 seconds for the
left and right sides, respectively. However, the SpECG should be tested
to evaluate whether it is capable of detecting a trend of increase in
duration of the QRS interval of 25% from the baseline. In a previous
study evaluating VPD and R-on-T phenomenon in horses suffering
from solitary atrial fibrillation, QRS interval was 0.025 seconds longer
than normal QRS interval at gallop and 0.1 seconds shorter than normal
QRS interval at rest.}® The absolute bias for the QT interval measure-
ments obtained using the SpECG in our study was —0.025 seconds on
the left side and —0.032 seconds on the right side. In a recent study,
significant QT interval prolongation after sotalol treatment resulted in a
0.039 seconds increase in the QT interval mean of the sotalol group
compared to control group.!” Therefore, QT prolongation should be
detected despite the shorter QT interval absolute bias measured using
the SpECG in our study. Again, establishing normal values for the dura-
tion of cardiac electrical deflections in horses using the SpECG could be
helpful. Another factor that could influence the clinical interpretation of
SpECG measurements is body weight, because the larger the horse, the
longer the PR and QT intervals.*®

One of the main limitations of our study was that a low number
of horses had supraventricular and ventricular arrhythmias. The data
does not show improved detection and classification of arrhythmias
on 1 side versus the other. Our findings show that obtaining SpECG
readings from both sides of the thorax provides complementary infor-
mation that may aid in the screening of cardiac rhythm abnormalities.
Our study shows that the device is a valuable screening tool for some
common arrhythmias in horses. However, the objective of using an
SpECG should not be to pursue a primary clinical diagnosis of cardiac
rhythm disturbances, but to provide an affordable, widely available
tool for the screening of cardiac rhythm abnormalities in horses. As
described in a recent study in horses, automatic detection of heart
rate by the SpECG was inaccurate when compared to manual heart
rate calculation.” The automatic heart rate detection used by the
SpECG should not be relied upon for the determination of the heart

rate in horses.
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