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A new score model to predict the inducibility of
supraventricular tachycardia in patients with palpitation
without documented electrocardiography
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ABSTRACT

Objective: Although electrophysiological study (EPS) is one of the most useful diagnostic approaches to detect the cardiac origin of palpitations,
there is no clear indication for EPS in patients with palpitation in the absence of documented supraventricular tachycardia (SVT). In this study,
we aimed to create a new SVT score model to detect the requirement of EPS in patients with palpitation without documented tachycardia.
Methods: A total of 154 patients with palpitation were included in this study. To create the SVT score, we considered four main criteria with
their subunits. They were severity, frequency, duration, and termination of the symptoms. EPS was performed on all the patients after their
scoring assessment.

Results: Median SVT score of induced tachycardia and non-induced patients was determined as 10 and 6 points, respectively; and it was found
to be statistically significant; p<0.001. The cut-off value for inducibility was found to be 7.5 points through receiver operating characteristic

curve analysis, (94.9% sensitivity, 92.1% specificity), and the area under the curve was determined to be 97.2 (94.8-99.5, p<0.001).
Conclusion: According to our new SVT score model, >8 points strongly correlates with the inducibility of SVT during EPS.
Keywords: intracardiac electrophysiology study, palpitations, supraventricular tachycardia score formula, tachycardia inducing
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Introduction

Palpitation is a sensed abnormality of the heartbeat repre-
sented by awareness of heart muscle contractions in the thorax:
strong, fast and/or unequal beats, and pauses. It is the most
common complaint of patients who are admitted to cardiology
clinics (1, 2). Palpitation is frequently associated with cardiac
and psychiatric disorders (2, 3). Although a small amount of
palpitations can be life threatening, most of them are associated
with a structurally normal heart (4, 5). Palpitations can be inter-
mittent or continuous. Accompanying symptoms are dizziness,
shortness of breath, sweating, headache, and chest pain (6).

Although palpitations are the most common cause of admis-
sions to cardiology clinics, it is difficult to find the exact cause of
palpitations. Initial physical examination, electrocardiography

(ECG) recordings, and laboratory results of patients are usually
normal. A 24-hour Holter monitoring and external rhythm record-
ing tests up to 30 days are easy to apply and non-invasive but
have very low success rates in the detection of arrhythmias (7).
An implantable loop recorder (ILR) can stay in the body for sev-
eral years and can better detect clinically relevant arrhythmias.
However, the high cost of the device restricts the use of ILR (8, 9).

Electrophysiological study (EPS) is one of the most useful
diagnostic approaches in the detection of cardiac origin of pal-
pitation (10, 11). However, requirement of hospitalization, cost,
complications, and the concerns of patients about the invasive
procedure makes it difficult to perform in all patients with palpi-
tation. Currently, neither guidelines nor clear indications are
available about the requirement of EPS in patients with palpita-
tion in the absence of documented supraventricular tachycardia
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HIGHLIGHTS

e Deciding to perform an electrophysiological study (EPS)
owing to the suspicion of supraventricular tachycardia
(SVT) in the absence of documented tachycardia is
crucial in terms of time and cost.

e Symptom variety, frequency, duration, and termination
pattern of SVTs play an important role in the prediction
of tachycardia inducibility during EPS.

e Qur new score model based on the symptoms of SVT
strongly predicts the inducibility of tachycardia during
EPS.

(SVT) episodes. To fill this gap and clarify the necessity of EPS in
patients with palpitation, we developed an equation which is
based on the characteristics of palpitation.

Methods

A total of 154 patients who were admitted to either emer-
gency or cardiology departments with palpitation between July
2017 and November 2020 were included in this study. Detailed
medical histories, blood samples, and ECG recordings of the
patients were obtained at their first admission. Although palpita-
tions were present in all the patients, they were in sinus rhythm
on admission; however, 13 of them had previously detected SVT
on ECG according to the regional ECG recording database.
Although the patients were admitted with palpitations, none of
them had SVT accompanied by palpitations. Patients with
known pregnancy, alcohol consumption in the past 24 hours,
severe heart valve diseases, cancer, antiarrhythmic medication
intake or patients with a high suspicion of ventricular tachycar-
dia because of wide QRS complexes, known atrial fibrillation
(AFib), and all types of atrioventricular block were excluded. SVT
was defined as the presence of heart rate over 100 beats/minute
with narrow QRS (<100 msec) morphology or presence of wide
QRS (>100 msec) according to the SVT discrimination algorithm
of Brugada (12). All the four criteria of Brugada were carefully
applied to determine wide QRS SVT. The printer speed of 12-lead
ECG recording was 25 mm/sec with 10 mm/mV of amplification.
All ECG readings were analyzed by the same cardiologists. The
final diagnosis of distinctive arrhythmia was made on the basis
of the results of EPS. The protocol of research was approved by

Ethics Committee of the local organization of university, and
informed consents were obtained from all the patients before
the procedure.

Scoring criteria

We determined four main criteria to detect the inducibility of
SVT. Severity, frequency, duration, and termination of symptoms
constituted the column of our new SVT scoring system. The first
main criterion was the severity of symptoms. The presence of
only palpitation was equal to one point; other symptoms such as
sweating, flushing, headache, nausea, dizziness, and eye blurri-
ness along with palpitations were equivalent to two points;
three points indicated palpitation with presyncope, syncope,
and shortness of breath; frequent urination along with palpita-
tions was rated as four points. The second main criterion was
the frequency of symptoms. If the symptoms occurred less than
once a year, it was scored one point, several times a year was
two points, several times per month was three points, and more
than once a week was four points. The third main criterion was
the duration of symptoms. The presence of symptoms for less
than one minute was scored as one point, duration of symptoms
less than one hour was two points; if the symptom continued for
several hours, it was scored as three points, and the existence
of symptoms for more than a day was four points. The last main
criterion was the termination of symptoms. Spontaneously, by
perioral medication, intravenous medication, and vagal maneu-
ver termination of symptoms were scored as one, two, three,
and four points, respectively. Table 1 summarizes all the param-
eters mentioned above. All the patients were evaluated by same
cardiologists. And the scoring criteria mentioned above was
used to get the total scores. Electrophysiologists who performed
the EPS were blinded to the SVT score of the patients before the
procedure.

Electrophysiology study protocol

EPS was performed only under local anesthetic without
administration of intravenous analgesics or sedatives. We
placed steerable hexapolar (Livewire™, Electrophysiology
Catheters, Abbott, Plymouth, MN 55442, USA), steerable decapo-
lar (Inquiry™, Electrophysiology Catheters, Abbott, Plymouth,
MN 55442, USA), and fixed curve quadripolar (Supreme™,
Electrophysiology Catheters, Abbott, Plymouth, MN 55442, USA)
catheters in the his region, coronary sinus (CS), and right ven-
tricular apex, respectively. Programmed extra stimulus (PES)
was performed via CS catheter up to triple extrastimuli to induce

Table 1. Supraventricular tachycardia inducibility score model parameters

1- Symptoms/score 2-Frequency/score

3-Duration/score 4-Termination/score

Palpitation = <1/Year =1
+Sweating... =2 >1/Year =2
+Syncope... =3 >1/Month =3
+Urination =4 >1/Week =4

< 1 Minute =1 Spontaneously =(]
<1 Hour =7 PO medication =2
>1 Hour =3 IV medication =3
>1 Day =4 Vagal maneuvers =4

+ - in addition to palpitation; IV - intravenous; PO - perioral
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Table 2. Basic clinical characteristics of patients

Patients with induced Patients with non-induced

tachycardia (n=78) tachycardia (n=76) P-value

Women (%) 59 n 0.1
Age (years) 36.3+12.9 32.9+10.8 0.082
Hypertension (%) 9.0 5.3 0.371
IHD (%) 5.1 39 0.514
COPD (%) 2.6 39 0.488
DM (%) 6.4 26 0.232
MVP (%) 9.0 39 0.206
HCM (%) 0.26 0.66 0.506
Thyroidal diseases (%) 26 1.1 0.242
Hemoglobin (gr/dL) 13.9+1.2 14£1.3 0.377
Hematocrit (%) 41.2+3.4 41.9+3.8 0.233
Platelet (x1000) 286+96.3 289+96.8 0.83
White blood cell (mm-1) 7.15+1.8 7.32+1.9 0.582
Creatinine 0.99+0.32 0.93+0.22 0.174
Sodium 140.2+3.3 139.6+3.4 0.32
Potassium 4.3+0.45 4.26+0.44 0.577
Isoproterenol use during EPS 24 (31%) 76 (100%) <0.001
SVT score, median 10 (6-15) 6 (4-11) <0.001
COPD - chronic obstructive pulmonary disease; DM - diabetes mellitus; EPS - electrophysiological study; HCM - hypertrophic cardiomyopathy; IHD - ischemic heart disease; MVP - mitral
valve prolapses

arrhythmias. Concentric or eccentric activation of retrograde
conductions were recorded. Patients without any inducible
tachycardia with only PES received intravenous 20 mcg bolus of
isoproterenol, followed by 2 mcg/min infusion and titrated up to
20 mcg/min according to the patient’s response. The desired
increase in heart rate during isoproterenol infusion was at least
30%. Thereafter, stimulations were repeated from the same site
under isoproterenol infusion. All the SVT discrimination criteria
were considered to get a clear and detailed diagnosis of the
tachycardia. Right ventricular (RV) pacing was consciously
avoided so as to not induce any VT as a cause of palpitation
because our aim was to induce SVT instead of VT. Therefore, we
did not perform PES from RV to induce any type VT to discover
the reason of palpitation. All types of induced SVTs, except three
left-sided atrial tachycardia (AT) and eight AFib, were treated by
radiofrequency (RF) or focal cryoablation techniques. Pulmonary
vein isolation and the treatment of left-sided ATs were post-
poned owing to the possible high risk of thrombosis in the left
atrium and absence of transesophageal echocardiography
examination before the procedure. The ablation of slow pathway
in the presence of atrioventricular nodal reentrant tachycardia
(AVNRT) was performed by 6 mm-tip focal cryocatheter
(Medtronic Inc, Minneapolis, MN, USA). All other SVTs were
cured by RF energy. After successful ablation, we waited at
least 20 minutes and repeated the PES from appropriate sites to
induce the clinical tachycardia. Two cases of AVYNRT and two

cases of atrioventricular reentrant tachycardia (AVRT) were
induced again, and they were successfully re-ablated.

Laboratory tests

Complete blood count, urea, creatinine, sodium, potassium,
thyroid stimulating hormone (TSH), C-reactive protein (CRP), and
glucose serum levels of patients were evaluated on the first
admission of patients. Transthoracic echocardiography was
performed on all the patients to evaluate the functional and
structural state of heart. Two patients with moderate to severe
aortic insufficiency, three with severe tricuspid regurgitation,
and five with either mitral valve insufficiency or stenosis were
excluded. The TSH values were found to be <0.001 mIU/L in two
patients, one of whom was diagnosed with Hashimoto's thyroid-
itis. Her main complaint was frequent and spontaneously termi-
nated palpitation with flushing and sweating symptoms. The
CRP levels in eleven patients were >5 mg/L, but they had normal
body temperature. There was no electrolyte disturbance in any
of the patients.

Holter monitoring

No patient underwent rhythm Holter monitoring after their last
admission. They were informed about the study and immediately
admitted to the hospital with their consent. They also did not under-
go telemetry monitoring before the procedure because of the low
risk of serious arrhythmia. However, 22 patients had already under-
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Table 3. Diagnostic performance of each SVT score parameter to detect the inducibility of supraventricular tachycardia
Accuracy Sensitivity Specificity +PDV -PDV +LHR -LHR

Symptom
=1 27% (20-35) 2.6% (0.3-8.9) 52.6% (40.8-64.2)  5.3% (1.4-18.2)  34.5%(29.8-39.5)  0.05(0.01-0.22)  1.85(1.49-2.30)
>1 72% (65-79) 97.4% (91-99.7)  47.4% (35.8-59.1)  65.5% (60.5-70.2) 94.7% (81.8-98.6)  1.85(1.49-2.30)  0.05(0.01-0.22)
>2 71% (63-78) 50% (38.5-61.5) 92,1% (83.6-97)  86.7% (74.5-93.5)  64.2% (58.7-69.3)  6.33(2.85-14.09)  0.54 (0.43-0.68)
>3 63% (55-71)  26.9% (17.5-38.1)  100% (95.3-100)  100% (80.8-100)  57.1% (53.8-60.4) = 0.73 (0.64-0.84)
Duration
=1 28% (21-36) 2.6% (0.3-8.9) 54% (42.1-65.4) 5.4% (1.4-16.6) 35% (30.4-39.9)  0.06(0.01-0.22)  1.81(1.46-2.23)
>1 72% (64-79) 97.4% (91-99.7) 46% (34.6-57.9) 65% (60 -69.6) 94.6% (81.4-98.6)  1.81(1.46-2.23)  0.06 (0.01-0.22)
>2 72% (64-79) 47.4% (36-59) 97% (90.8-99.7)  94.9% (82.2-98.7)  64.3% (59.3-69)  18.03 (4.5-72.18)  0.54 (0.44-0.67)
>3 50% (42-58)  1.28% (0.03-6.94)  100% (95.3-100)  100% (54.6-100) 49.7% (49-50.3) = 0.99 (0.96-1.01)
Frequency
=1 32% (25-40) 5.1%(1.4-12.6)  60.5% (48.6-71.6)  11.7% (4.7-26.5) 38.3% (34-42.9)  0.13(0.05-0.35)  1.57 (1.30-1.89)
>1 74% (66-81)  94.9% (87.4-98.6) 39.5% (28.4-51.3)  61.7% (57.1-66)  88.2% (73.5-95.3)  1.57(1.30-1.89)  0.13(0.05-0.35)
>2 83% (76-89)  70.5% (59.1-80.3)  96% (88.9-99.2) 94.8% (85.7-98) 76% (69.2-81.8) 17.86 (5.84-54)  0.31(0.22-0.43)
>3 55% (46-63) 10.3% (4.5-19.2)  100% (95.3-100)  100% (59.7-100) 52% (50.2-53.9) = 0.90 (0.83-0.97)
Termination
=1 23% (17-31) 41% (30-52.8) 5.3% (1.5-13) 30.8% (25.3-37) 8% (3.2-18.7) 0.43 (0.33-0.57) 11.2 (4.2-29.6)
>1 77% (69-83) 58.9% (47.2-70) 94.7% (87-98.6) 92% (81.3-96.8)  69.2% (63.2-74.7)  11.2(4.2-29.6)  0.43(0.33-0.57)
>2 70% (62-77) 42.3% (31.2-54)  100% (92.3-100)  97% (82.2-99.6)  62.5% (57.9-66.9)  32.1(4.5-229.2)  0.58(0.48-0.71)
>3 67% (59-74)  34.6% (24.2-46.2)  100% (95.2-100)  100% (84.5-100)  59.8% (55.9-63.7) = 0.65 (0.56-0.77)
+LHR - positive likelihood ratio; ~LHR - negative likelihood ratio; +PDV - positive predictive value; —PDV - negative predictive value; SVT - supraventricular tachycardia

gone Holter monitoring earlier because of their palpitations. Holter
recordings showed some signs of SVT in four patients, but they were
not satisfactory enough to make a 100% correct diagnosis.

Statistical analysis

All statistical analyses were performed using the Statistical
Product and Service Solutions version 20 for Windows (SPSS
Inc., Chicago, IL, USA) or BDT comparator (13). The data were
tested with the Kolmogorov-Smirnov test to see if they met the
normal distribution or not. Numerical data corresponding to
normal distribution were expressed as mean + standard devia-
tion, and numerical data that did not correspond to normal dis-
tribution were expressed as median (minimum-maximum).
Categorical variables were presented as counts and percentag-
es. Basic characteristics were compared with the chi-squared
test, independent sample t-test, or Mann-Whitney U test when
needed. The performance of binary decision rules was described
using the following measures [with 95% confidence interval
(CI)]: diagnostic accuracy, sensitivity, specificity, positive predic-
tive value, negative predictive value, likelihood ratio of a positive
test (LR+), and negative test (LR-). Performance of the ‘SVT
score’ in discrimination of SVT induced and non-induced
patients was assessed by using the receiver operating charac-
teristic (ROC) curve and area under the ROC curve. P values
<0.05 were considered as statistically significant.

Results

In our study, SVT was inducible in 78 of the total 154 patients.
The average age of SVT induced and non-induced patients were
36.3+12.9 and 32.9+10.8 years, respectively. The ratio of women in
both groups was higher than men (59.2% of patients in inducible
and 71.8% in non-inducible group), but it was not statistically sig-
nificant (p=0.12). Other demographic features are shown in Table 2.
Forty-seven (60.2%), fifteen (19.2%), eight (10.3%), five (6.4%), and
three (3.9%) of all tachycardia induced patients were diagnosed
with AVNRT, AVRT, AFib, AT, and atrial flutter, respectively, on the
basis of the results of EPS. Median SVT scores of tachycardia
induced and non-induced patients were 10 and 6 points, respec-
tively, and it was found to be statistically significant, p<0.001. SVT
scores of tachycardia subtypes were similar to each other and
were not statistically significant. Three patients with non-induced
tachycardia were diagnosed with inappropriate sinus node tachy-
cardia according to EPS and rhythm Holter recordings. Their SVT
scores were 6, 6, and 7 points, respectively. Two patients had
monomorphic ventricular extra systole (VES) during EPS, and both
of them clearly described palpitations in connection with extra
beats and were excluded from the study owing to a high suspicion
of VES related symptoms. In addition, all short-lived (<10 sec) and
self-terminated tachycardias such as AT or fibrillation were not
accepted as EPS-inducible tachycardia.
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Table 4. Distribution of SVT scores in tachycardia induced and non-induced groups of patients

Diagnosis/SVT scores 4

6 1 8 9 10 1" 12 13 14 15

Number of patients with induced tachycardia 0
Number of patients with non-induced tachycardia 6
0

Percentage of SVT inducibility according to the scores

1 3 12 18 M1 6 10 9 7 1
30 10 3 2 0 1 0 0 0 0
32 231 80 90 100 857 100 100 100 100

SVT - supraventricular tachycardia

ROC Curve
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08 [
\;
|
0.6/
el
=
B
c
A
0.4/
AUC: 97.2 (94.8-99.5, P<0.001)
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1 - Specificity
Diagonal segments are produced by ties

Figure 1. ROC analysis for scoring system to detect SVT inducibility.
Threshold score to detect SVT inducibility is 7.5 (sensitivity, 94.9%;
specificity, 92.1%)

AUC - area under the curve; ROC - receiver operating characteristic; SVT -
supraventricular tachycardia

When the diagnostic performance values of each compo-
nent of the scoring system were analyzed in patients with
induced tachycardia, >3 points for each component of SVT scor-
ing system had a high specificity value in the majority of patients
(Table 3). The cut-off value for SVT inducibility was found to be
7.5 points (94.9% sensitivity, 92.1% specificity). As shown by ROC
analysis, the area under curve (AUC) was determined as 97.2
(94.8-99.5, p<0.001) in patients with induced tachycardia (Fig. 1).
When the total SVT score was 8 points, the inducibility probabil-
ity of SVT during EPS was almost four times higher than when it
was 7 points (Table 4). We could not induce any type of tachycar-
dia when the SVT score was <5 and could induce at least one
kind of SVT in all the patients when the SVT score was >11
points. When we analyzed the diagnostic performance index of
the SVT scoring system, we observed that values >7 points were
related to significantly high probability of tachycardia inducibil-
ity, and scores >12 had 100% inducibility ratio in terms of SVT
inducibility and yielded no false positive result with this new SVT
scoring system (Table 4).

Discussion

Although ECG based diagnostic algorithms have been
described in the literature (14), we needed a symptom based
diagnostic algorithm or scoring system to guess the inducibility
of SVT during EPS in patients with a suspicion of SVT. According
to our new scoring system, when the total score is >8, the induc-
ibility rate of SVT during EPS increases significantly. We were
able to induce at least one type of SVT in 50.6% of our patients,
and 60% of them were AVNRT. Vallés et al. (10) have also
induced some kind of SVT in 50% of their patients with palpita-
tion. In addition, long duration, feeling in the neck, and sudden
termination of palpitation were deeply associated with SVT
inducibility. In their study, the most induced SVT was AVNRT
with a 50% frequency. Lauschke et al. (15) evaluated patients
with palpitation in the absence of documented tachycardia.
They were also able to induce at least one type of SVT in 63.7%
of patients, and 55.9% patients with induced tachycardia had
AVNRT. Of note, 13 patients already had documented narrow
QRS tachycardia before EPS, and all of them became inducible
either by only PES or PES+ isoproterenol infusion during the
procedure. AH jump was detected in the majority of patients,
particularly just before AV node refractoriness. Subsequently,
detailed analysis of whether this AH prolonging belonged to a
true jump, a bundle branch block, or an accessory pathway that
made a latent antidromic transmission was not performed in
patients in whom tachycardia could not be induced. However,
when echo beat occurred, all aggressive stimulation programs
under medication and without medication were performed to
induce AVNRT. Even if tachycardia could not be induced, the
modification of slow pathway was performed after informing the
patients who were very symptomatic or who had discontinued
antiarrhythmic therapy only two days ago.

The median SVT score of patients with induced tachycardia
was 10 points, and we could not induce any type of tachycardia
when the SVT score was below 6 points. SVT was induced in all
the patients when the SVT score was 12 points. Termination of
tachycardia by intravenous medication or vagal maneuver had
100% of specificity for inducibility. These patients already had
documented ECG recordings before EPS. Some parameters
such as frequent urination along with palpitation, daily sensa-
tion of palpitation, and its existence for more than one day also
had 100% specificity. However, we believe that even though they
have 100% specificity, they are not clinically valid in all SVT
types, except Afib or AT, and they become more significant when
evaluated together with other parameters. The frequency of
symptoms is absolutely crucial in determining the severity of the
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tachycardia and the treatment strategy. It has been stated in
previous studies that the frequency of palpitations varies
according to the type of arrhythmias (16). As the aim of our study
was to increase the predictability power of the equation by
including the possible criteria into the equation, the “frequency”
criterion was also included in the formula. Although the duration
of episodes is variable, ranging from seconds to 72 hours, it is not
certain that such a long period of tachycardia is related to the
definitive diagnosis of tachycardia. When the “duration” of
symptoms was analyzed, we detected only three patients with
palpitations longer than 24 hours. Afib was induced in two of
those three patients during EPS, and one was a 31-year-old
woman with crista terminalis originated focal AT. Considering
cardiomyopathies caused by long-term tachycardias, we believe
that such long-term complaints should be considered among the
SVT characteristics, although it is unlikely.

Although presyncope and syncope are serious symptoms,
they were not matched to high scores because of their non-
specificity. One of the most useful studies regarding syncope
and SVT was conducted by Brembilla-Perrot et al. (17). They
have clearly shown that normal EPS results in the presence of
syncope and palpitation. Locati et al. (8) have also followed 395
patients with palpitation or syncope after implantation of a loop
recorder. The four-week diagnostic performance of the loop
recorder showed syncope 24.5% of the time; however, SVT was
the reason only 7.3% of the time in all their patients, which
explains why in our study, syncope did not match with higher
scores. However, the same study also revealed that recurrent or
frequent palpitations were predictors of supraventricular
arrhythmias. Recurrent palpitations were reported in 68.4%
patients in their study. Therefore, frequency of recurrence of
palpitation was another crucial parameter in our scoring system
to detect the inducibility of tachycardia. According to our scor-
ing system, the presence of a few palpitations in a week was
related to 70.5% sensitivity and 96% specificity to detect the
inducibility of tachycardia.

Elevated levels of high-sensitive troponin and atrial natri-
uretic peptide (ANP) at SVT are well known (18-20). We did not
consider troponin, but increased levels of ANP is strongly relat-
ed to frequent urination after the onset of SVT, particularly in the
presence of longstanding episodes. According to Yetkin et al.
(21), 45% of their patients have reported polyuria after SVT. A
certain proportion of our patients also described frequent urina-
tion after palpitation, and there was 100% specificity for induc-
ibility of SVT with frequent urination and palpitation. However,
this invaluable criterion scores only 4 points and does not imply
that the presence of related symptom predicts 100% inducibility.
Its value increases when assessed with other symptoms, and
the score reaches 8 points in total, which was the critical
threshold for inducibility of SVT.

The final criterion was the termination of palpitation by vagal
maneuver or perioral or intravenous medication, which usually
indicated cardiac arrhythmias. The patients are usually not
familiar with vagal maneuver, which means that it decreases the
placebo effect of the approach. Similarly, they can easily feel the

sudden termination of the tachycardia after a vagal maneuver.
However, perioral medications may start to affect the rhythm
after several minutes or hours, and many patients expect to see
an effect of the perioral or intravenous medication, even if it is a
placebo effect. The worst predictive value was with spontane-
ous termination of tachycardia because of its very subjective
feature. Therefore, spontaneously terminated palpitation scored
only 1 point and others higher points. When the specificity rate
of spontaneously terminated palpitation was 5.3% (1 point), it
sharply increased to 94.5% with perioral medication (2 points).
The presence of anamnesis about the termination of SVT by
vagal maneuver or intravenous medication had an extremely
high sensitivity rate. Although both of them are highly sensitive
parameters, it is worthwhile to compare intravenous medication
and vagal maneuver in the termination of tachycardia because
of different scores. Intravenous adenosine and beta blockers
are used widely, and they are more effective against sinus tachy-
cardia than vagal maneuvers. The broad effective spectrum of
intravenous medication decreases its specificity in the detec-
tion of real SVT. Therefore, it scored 3 points, instead of 4.
Moreover, some patients have an anticipation during the vascu-
lar access and drug administration procedure; however, the
placebo effect of vagal maneuver is less as they do not know
much about it. Therefore, as vagal maneuver is less effective
than intravenous drugs in distinguishing sinus tachycardia, inap-
propriate sinus tachycardia, or sinus node reentrant tachycar-
dias from true SVTs, its specificity is high in the detection of true
SVT. In addition, as some patients have been trained in vagal
maneuvering earlier, they can clearly describe the effect of the
technique. However, no such intervention was performed by us
on any patient we recruited to the study, and it was found that
they were subjected to such procedures according to their
medical history and records.

Study limitations

One limitation of our study was that caffeine consumption,
energy drinks, smoking, and drug abuse in patients were not
examined in detail. Instead of doing blood tests, they were just
asked questions about these, and we did not have any clear data
regarding how these agents could interfere with our results. In
addition, the blood level of catecholamines and other sympatho-
mimetic agents were not analyzed before the procedure. The
sudden onset/off phenomenon is one of the most typic features
of regular reentrant tachycardia and should be included as a
criterion; however, there was no appropriate scoring section for
it. The small sample size and subjectivity in symptoms were also
the limitations of this study. Therefore, we need further larger
and more detailed studies to support and improve the validity of
this new scoring model.

Conclusion
To the best of our knowledge, this is the first scoring trial in

the prediction of inducibility of SVT. In our study, we demon-
strated the concrete relationship between this new SVT score
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and the inducibility of tachycardia. We hope and believe that this
study will be a reference point for other SVT scoring models and
shows the necessity of EPS in patients with palpitation in the
absence of documented ECG.
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