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BACKGROUND: Catheter ablation (CA) is a safe, effective, cost- effective technique and may be considered a first- line strategy for 
the treatment of symptomatic supraventricular tachycardias (SVT). Despite the high prospect of cure and the recommendations of 
international guidelines in considering CA as a first- line treatment strategy, the average time between diagnosis and the procedure 
may be long. The present study aims to evaluate predictors related to non- referral for CA as first- line treatment in patients with SVT.

METHODS AND RESULTS: The model was derived from a retrospective cohort of patients with SVT or ventricular pre- excitation 
referred for CA in a tertiary center. Clinical and demographical features were used as independent variables and non- referral 
for CA as first- line treatment the dependent variable in a stepwise logistic regression analysis. Among 20 clinical- demographic 
variables from 350 patients, 10 were included in initial logistic regression analysis: age, women, presence of pre- excitation 
on ECG, palpitation, dyspnea and chest discomfort, number of antiarrhythmic drugs before ablation, number of concomitant 
symptoms, symptoms’ duration and evaluations in the emergency room due to SVT. After multivariable adjusted analysis, age 
(odds ratio [OR], 1.2; 95% CI 1.01– 1.32; P=0.04), chest discomfort during supraventricular tachycardia (OR, 2.7; CI 1.6– 4.7; 
P<0.001) and number of antiarrhythmic drugs before ablation (OR, 1.8; CI 1.4– 2.3; P<0.001) showed a positive independent 
association for non- referral for CA as SVT first- line treatment.

CONCLUSIONS: The independent predictors of non- referral for CA as first- line treatment in our logistic regression analysis indi-
cate the existence of biases in the decision- making process in the referral process of patients who would benefit the most from 
catheter ablation. They very likely suggest a skewed medical decision- making process leading to catheter ablation underuse.

Key Words: catheter ablation ■ drug therapy ■ logistic models ■ quality of life ■ supraventricular tachycardia

Catheter ablation (CA) is a safe, effective, cost- 
effective technique and may be considered a 
first- line strategy for the treatment of symptomatic 

supraventricular tachycardias (SVT).12 In a randomized 
clinical trial, CA was shown to be safe and superior to 
drug treatment in reducing hospitalization for interrup-
tion of SVT over a 5- year follow- up.3 As if the least ef-
ficacy was not enough, drug treatment is still related 
to worsening quality of life, whether due to a greater 
probability of recurrence of symptoms or due to side 
effects.4,5 Catheter ablation is associated with im-
provement in the quality of life and a higher degree of 

satisfaction in controlling patients’ symptoms.6 From the 
economic point of view, CA proved cost- effective in the 
treatment of highly symptomatic patients and, despite 
the lack of analysis in less symptomatic individuals has 
not been performed, a small improvement in the quality 
of life would be enough to justify CA in SVT patients.7

Despite the high prospect of cure and the recom-
mendations of international guidelines in considering 
CA as a first- line treatment strategy for SVT,2,8 the av-
erage time between diagnosis and the procedure may 
be as long as 14 years,9,10 suggesting a delay in CA in-
dication. The present study aims to evaluate predictors 
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related to non- referral for catheter ablation as first- line 
treatment in patients with SVT. For this purpose, a mul-
tivariate analysis was performed on variables extracted 
from a group of patients undergoing CA.

METHODS
Study Design
The data that support the findings of this study is avail-
able from the corresponding author upon reasonable 
request. Retrospective and observational cohort de-
rived from a prospective registry of patients with STV 
referred for catheter ablation.

Patient Population
Four hundred and fifty- six patients referred for 
SVT CA in a tertiary center specialized in cardiac 

electrophysiology were assessed for eligibility. ECGs 
performed during SVT episodes and/or in the absence 
of symptoms were reviewed by 3 cardiologists and one 
experienced electrophysiologist. Only patients in which 
SVT or pre- excitation were confirmed in a consensual 
meeting were eligible. Patients whose ECGs were di-
agnosed as atrial fibrillation or flutter, atrial tachycardia, 
junctional tachycardia, pregnant women, and individu-
als with any contraindications to electrophysiological 
study or CA were excluded (Figure  1). Patients with 
complaints suggestive of SVT but without an ECG with 
pre- excitation or an ECG with SVT were also excluded. 
In a medical appointment by a cardiologist prior to 
CA, clinical features and information related to SVT 
symptoms were evaluated prospectively through the 
application of a standardized questionnaire. The main 
purpose of the study was to evaluate whether catheter 
ablation had been considered a first- line treatment at 
the time SVT was diagnosed.
The protocol follows the Declaration of Helsinki,11 
which was submitted and approved by the ethics and 
research committee of the Federal University of São 
Paulo. All participants signed a free and informed con-
sent form. Data were collected anonymously to guar-
antee confidentiality.

Study Outcome
The study outcome was defined as the non- proposition 
of CA as an SVT first- line treatment at the time of diag-
nosis among patients referred for CA therapy.

Statistical Analysis
Only patients with atrioventricular reentrant nodal tach-
ycardia, atrioventricular reentrant tachycardia (AVRT), 
or ventricular pre- excitation were included in the study. 
Firstly, population characteristics were described using 
measures of central tendency or dispersion, accord-
ing to normal distribution. Students’ t- tests and Mann- 
Whitney tests were used for numerical variables and 
Chi- Square for categorical variables. Values of P<0.05 
were considered statistically significant.

Twenty variables were submitted to a bivariate statis-
tical analysis and the ones that reached the threshold of 
statistical significance lower than 5% were subjected to 
a stepwise logistic regression analysis to identify inde-
pendent predictors for the non- proposition of CA as an 
SVT first- line treatment at the time of diagnosis. Values 
of P<0.05 were considered statistically significant for 
maintaining a variable in the model. The definition of in-
dependent variables of the regression model was based 
on clinical data considered relevant in the follow- up of pa-
tients with SVT and were obtained from a database cre-
ated for the purpose of monitoring these patients. Missing 
data was considered negligible and, therefore, no further 
statistical treatment was considered necessary.

CLINICAL PERSPECTIVE

What Is New?
• This multivariable adjusted analysis of a retro-

spective cohort of patients with supraventricular 
tachycardia or ventricular pre- excitation referred 
for catheter ablation indicates that advanced 
age, chest discomfort during supraventricular 
tachycardia, and a lower number of antiarrhyth-
mic drugs to prevent supraventricular tachycar-
dia episodes have been independent predictors 
of nonreferral for catheter ablation as first- line 
treatment, and they do not seem to be rational.

• These results indicate the existence of biases 
in the decision- making process when referring 
patients for catheter ablation as supraventricu-
lar first- line treatment.

What Are the Clinical Implications?
• More information relative to catheter ablation 

benefits and risks would improve the medical 
decision- making process in supraventricular 
tachycardia treatment.

• Lack of education on the part of the referring 
doctor may explain, at least in part, underuse 
of catheter ablation as first- line therapy for su-
praventricular tachycardia.

Nonstandard Abbreviations and Acronyms

AVRT atrioventricular reentrant tachycardia
CA catheter ablation
SVT supraventricular tachycardias
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Finally, we estimated the Receiver Operating 
Characteristic (ROC) curve using the elements of the 
final model to describe its accuracy and the Hosmer- 
Lemeshow test revealed the model was well- calibrated.

Statistical analysis was performed using SPSS soft-
ware (IBM SPSS Statistics 23).

For the analytical approach, in terms of logistic re-
gression analysis, although 5 to 9 events per variable 
are considered acceptable (depending on the situa-
tion), we chose to use the cutoff of a minimum of 10 
events per covariate presented in the initial etiological 
model.12,13

RESULTS
Three hundred and fifty patients were included be-
tween March 2007 and February 2009. The average 
age was 40±17  years, 62% were women, 29%, hy-
pertensive, 7% diabetic, and 0.6% had heart failure. 
Palpitation alone or associated with some other symp-
tom was the most commonly reported complaint and 
the median time between symptom onset and cath-
eter ablation was 60 (IQR 24– 168) months. The median 
of antiarrhythmic drugs before catheter ablation was 

1 (IQR 0– 2) and 90% of patients have never under-
gone electrical cardioversion due to SVT. The median 
of evaluations in the emergency room motivated by 
SVT was 3 (IQR 1– 8) and, on average, only 1 event 
occurred in the month before ablation (IQR 0– 2). 
Other clinical characteristics are described in Table 1. 
Although women had a higher duration of symptoms 
until CA than men, this difference was not statistically 
significant (48 months IQR 17– 144 versus 72 months 
IQR 24– 180; P=0.18). Similarly, patients with diag-
nosed AVNRT and AVRT were equally not referred for 
CA as first- line therapy (72% versus 62%; P=0.3). In 
other words, the median time (months) between the 
onset of symptoms and catheter ablation was similar 
between patients with AVNRT and AVRT (72 months 
IQR 24– 184 versus 62 months IQR 36– 144; P=0.68, 
respectively).

Ventricular Pre- Excitation Subpopulation
Among the 108 patients presenting ventricular pre- 
excitation on surface ECG, only 45% were referred 
for CA as first line therapy. When compared with in-
dividuals without ventricular pre- excitation, those with 
ventricular pre- excitation were younger (33±17 versus 

Figure 1. Screening and inclusion of patients.
Among 456 patients referred for CA of SVT 106 were excluded: 35 due to other arrhythmias and 71 
because, despite presenting symptoms compatible with SVT, they did not have an electrocardiographic 
record of the arrhythmia and did not present pre- excitation on the resting ECG. CA indicates catheter 
ablation; and SVT, supraventricular tachycardias.

456 pa�ents referred 
for SVT abla�on

438 pa�ents

18 excluded due to atrial 
tachycardia

4 excluded due to 
atrial flu�er

434 pa�ents

432 pa�ents

421 pa�ents

350 pa�ents included in 
the analysis

71 excluded due to lack 
of ECG with pre-
excita�on or SVT

2 excluded due to 
junc�onal tachycardia

11 excluded due to 
large QRS 

tachycardia
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44±17 years; P<0.01), used, on average, fewer medi-
cations (0.83 versus 1.42; P=0.001), required fewer 
evaluations in the emergency room (2.7 versus 7.8 
evaluations; P<0.01), were referred to CA earlier (36 
versus 73 months; P=0.003) and were less likely to be 
women (41% versus 71%; P<0.01) Table 2.

Despite the association between ventricular pre- 
excitation and non- referral for CA as SVT first- line 
treatment in bivariate analysis, when included in the 
multivariable adjusted model, pre- excitation did not 
remain an independent predictor for non- referral to in-
terventional treatment, being the first one to leave the 
etiological model (odds ratio [OR], 1,04; CI 0.59– 1.82, 
P=0.89).

Sixty- four percent of individuals reported CA was 
not proposed as an initial strategy (Figure 2) and among 
the 36% (126/350) to whom CA ablation was proposed 
as an initial therapy, 61% (77/126) underwent the pro-
cedure. Even so, 39% (49/126) of individuals referred 

to CA did not perform the procedure: 21% (26/126) did 
not have access to the electrophysiology laboratory, 
14% (18/126) refused the procedure because of fear 
related to complications, and 4% (5/126) chose phar-
macological treatment.

Logistic Regression Model
Among 350 patients included, 224 were not referred 
for CA as an initial therapeutic strategy. Twenty clinical- 
demographic variables were initially considered and 10 
were excluded through the stepwise selection proce-
dure: hypertension, diabetes, heart failure, coronary 
artery disease, obesity, left ventricular ejection fraction, 
syncope, unsatisfactory symptom control with medica-
tion, life- long emergency room evaluations, electrical 
cardioversion. Ten variables were included in logistic 
regression analysis: older age, women, pre- excitation 
on ECG, palpitation, dyspnea, chest discomfort during 
SVT, higher number of antiarrhythmic drugs before CA, 

Table 1. Demographic and Clinical Data for Sample

Patient characteristics
N
(350)

Ablation as first Therapy
(n=126)

Ablation not first therapy
(n=224) P value

Age, y 41±17 38±18 42±17 0.01

Women, n (%) 216 (62) 68 (54) 148 (66) 0.03

Medical history

Hypertension, n (%) 103 (29) 31 (25) 72 (32) 0.14

Diabetes, n (%) 25 (7) 9 (7) 16 (7) 1.0

Heart failure, n (%) 2 (1) 1 (0.8) 1 (0.4) 0.8

Coronary artery disease, n (%) 4 (1) 2 (1.6) 2 (0.9) 0.56

Obesity, n (%) 57 (16) 19 (15) 38 (17) 0.63

Left ventricular ejection fraction, 
n (SD)

67±10 66±14 68±7 0.43

Arrhtythmia history

ECG pre- excitation, n (%) 108 (31) 49 (39) 59 (27) 0.02

Palpitation, n (%) 322 (92) 110 (87) 212 (95) 0.03

Syncope, n (%) 17 (5) 7 (6) 10 (5) 0.65

Dyspnea, n (%) 120 (34) 31 (25) 89 (40) 0.005

Chest disconfort, n (%) 112 (32) 23 (18) 89 (40) <0.001

Medications before ablation, n (IQR) 1.0 (0– 2) 1.0 (0– 1) 1.0 (1– 2) <0.001

Unsatisfactory symptom control 
with medication, n (%)

150 (43) 48 (38) 102 (46) 0.18

Average number of concomitant 
symptoms, n (IQR)

2 (1– 2) 1 (1– 2) 2 (1– 2) <0.001

Time between symptoms and 
ablation (mo), n (IQR)

60 (24– 168) 36 (6– 108) 72 (35– 183) <0.001

Life- long emergency room 
evaluations, n (IQR)

3 (1– 8) 2 (0– 4) 3 (1– 10) <0.001

Number of symptoms in the month 
prior ablation, n (IQR)

1 (0– 2) 1 (0– 2) 1 (0– 2) 0.37

Electrical cardioversions, n (SD) 0.12±0.4 0.13±0.38 0.12±0.41 0.87

These variables were included in the univariate model and those that reached statistical significance (P<0.10) were included in the multivariate model. ECV 
indicates electrical cardioversion. Unsatisfactory symptom control with medication: patients who remained symptomatic despite antiarrhythmic treatment. 
Values are expressed in absolute numbers (n), percentages (%), mean±SD, median, and interquartile range (IQR).
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number of concomitant symptoms, time since onset 
symptoms in months and number of evaluations in the 
emergency room due to SVT (Table 1).

After multivariable adjusted analysis, 3 variables 
revealed independent association with non- referral 
of CA as an initial therapeutic strategy: age in de-
cades (OR, 1.2; CI 1.01– 1.32; P=0.04), chest discom-
fort during SVT (OR, 2.7; CI 1.6– 4.7; P<0.001) and 
number of antiarrhythmic before ablation (OR, 1.8; 
CI 1.4– 2.3; P<0.001 Table 3). Increased age, chest 
discomfort, and increased number of antiarrhythmic 
drugs were associated with decreased odds of CA 
as a first line treatment for SVT. The model demon-
strated moderate discriminatory power, judging by 
the AUC of 0.71 (CI 0.66– 0.77; P<0.001), and an ade-
quate calibration (χ2 by the Hosmer- Lemeshow test, 
4.5; P=0.81).

DISCUSSION
In a multivariable adjusted analysis, older individu-
als (OR, 1.2; CI 1.01– 1.32; P=0.04), chest discomfort 
during SVT (OR, 2.7; CI 1, 6– 4.7; P<0.001), and more 
trials of antiarrhythmic medications (OR, 1.8; CI 1.4– 
2.3; P<0.001) were associated with a greater chance 
for non- referral for CA as SVT first- line treatment. To 
our knowledge, this is the first study to identify clinical 
predictors associated with a lower chance of CA as an 
SVT first- line treatment.

Demographic characteristics were similar to those 
presented in other studies, including the predominance 
of women and a similar prevalence of comorbidities.6 
The time between symptoms onset and CA was pro-
longed (Median 60 months, IQR 24– 168), although in-
tervals as long as 14 years have been described in the 

Table 2. Comparison Between Symptomatic Individuals With Ventricular Pre- Excitation in Resting ECG and No 
Electrocardiographic SVT Documentation With Symptomatic Individuals With SVT Documentation

Patient characteristics
Pre- excited ECG with 
symptoms -  30% (108/350)

Manifest SVT (AVNRT or AVRT) 
-  70%
(242/350) P value

Age 33±16 44±17 <0.001

Women, n (%) 41% 71% <0.001

Arrhythmia characteristics

Time between symptoms and ablation (mo), n (IQR) 36 (12– 96) 72 (24– 192) <0.001

Medications before ablation, n (SD) 0.8±0.9 1.4±1.1 <0.001

Electrical cardiovertions, n (SD) 0.12±0.4 0.12±0.4 0.95

ER evaluations, n (IQR) 1 (0– 3) 4 (2– 10) <0.001

SVT events in the month prior to ablation, n (IQR) 0 (0– 2) 1 ( 0– 2) 0.16

ER indicates emergency department; and SVT, supraventricular tachycardia.

Figure 2. Comparison between individuals with and without indication for CA as first- line treatment of SVT.
The largest pizza represents the percentage of patients referred for catheter ablation as the first treatment. The smaller pizza 
shows what happened to the population referred for ablation as the first- line treatment. CA indicates catheter ablation; and SVT, 
supraventricular tachycardias.

61%

4%

21%

14%

Outcome of pa�ents referred for catheter abla�on as first-
line treatment (n= 126)

Abla�on performed

Abla�on not performed (drug
treatment)

Abla�on not performed (no
access to electrophysiology lab)

Abla�on not performed (fear of
complica�ons)
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indicated 
(first line 

treatment)
36% 

(126/350)

Abla�on not 
indicated 
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treatment)
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(224/350)
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therapy (n= 350) 
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literature.9 Putting in perspective the small number of 
emergency room evaluations due to SVT (Median of 3, 
IQR 1– 8) lifelong, and the fact that the number of SVT 
episodes (Median of 1, IQR 0– 2) in the month preced-
ing ablation may be a crude indicator of the frequency 
of symptoms, patients or doctors may have under-
estimated the importance of SVT symptoms, despite 
the loss of quality of life infringed by arrhythmia. Some 
patients, during this time, may have undergone differ-
ent trials, associations, or up- titration of antiarrhythmic 
drugs. We also cannot exclude that symptoms’ un-
predictability, as well as a prolonged interval between 
SVT episodes, may have created a false perception 
that symptoms were under control, leading to non- 
purposeful therapeutic inertia.

Each additional decade of life was associated with 
1.2 times the odds of CA not being a first- line treatment 
for SVT. The reasons are speculative but may reflect the 
fear of complications related to the procedure in sup-
posedly more fragile individuals, greater acceptance or 
adaptation of symptoms (self- limitation) by the elderly, or 
even an option for drug treatment. Whether aging has 
generated a confirmatory bias or a “perceived safety” 
that drug treatment would be enough in controlling 
symptoms, mistakenly based on the paradigm of “less 
is more” is speculative. In this sense, older individuals 
would be deprived of choosing a treatment with a high 
rate of success, better efficacy than medical therapy, 
and low complication rates.3 Besides, studies in older 
populations have shown that CA safety and efficacy 
profiles are similar to those in younger populations.14 
Regarding the participation of patients in the decision- 
making process of the treatment strategy, only a small 
percentage of individuals for whom CA was proposed 
rejected the procedure for fear of complications, and an 
even smaller group of people actively chose drug treat-
ment (4.9% and 1.4%, respectively).

Chest discomfort during STV was associated with a 
2.7 greater chance for non- referral for CA as a first- line 

treatment. Despite the low prevalence of risk factors 
for coronary artery disease in SVT population, making 
the pre- test probability of acute coronary syndrome 
low, and the fact that even specific characteristics of 
chest pain have shown little if any accuracy in diag-
nosing coronary artery disease,15– 17 there is still a great 
concern in diagnosing and treating coronary artery 
disease. Additionally, the most common mechanism of 
SVT relies on a reentry circuit, which does not correlate 
with coronary artery disease. These misconceptions 
deviate the flowchart towards coronary disease inves-
tigation, at the expense of not treating SVT properly. 
The prevalence of acute coronary syndrome in patients 
complaining of chest discomfort during SVT referred 
for coronary angiography is very low, even when eleva-
tions in troponin levels or ST segment depression are 
detected.18– 22 Predicting models may better estimate 
the pretest probability for coronary artery disease in in-
dividuals with acute chest discomfort during SVT and 
would help to conduct these scenarios more appro-
priately.23 Although we claim that chest pain favors a 
coronary disease work up bias, we lack any objective 
data to support it and we recognize that the cognitive 
bias hypothesis is speculative and should be evaluated 
in future studies.

More trials of antiarrhythmic drugs were an inde-
pendent predictor related to a 1.8 greater chance of 
non- referral for CA as a first- line treatment. This may 
reflect a physician’s choice of trying different antiar-
rhythmic drug treatments before CA ablation. We can-
not eliminate the possibility that drug treatment might 
have played a “perceived safety” effect too, having 
made doctors feel confident that prescribing antiar-
rhythmics, theoretically, would guarantee good symp-
tom control, leading to CA postponement. This data is 
corroborated by the fact that 64% of individuals were 
not initially referred for catheter ablation and, only 4% 
of patients to whom CA was offered, actively opted for 
drug treatment (Figure 2). The health care system does 

Table 3. Stepwise Logistic Regression Analysis

Variable Odds Ratio CI 95% P value

Age 1.2 1.004– 1.32 0.04

Chest discomfort 2.7 1.6– 4.7 <0.001

Medications before ablation 1.8 1.4– 2.3 <0.001

ECG pre- excitation … … 0.89

Average number of concomitant symptoms … … 0.81

Time between symptoms and ablation … … 0.72

Life long emergency room evaluations … … 0.64

Palpitation … … 0.56

Women … … 0.43

Dyspnea … … 0.23

Result of stepwise logistic regression analysis showing the odds ratio of each independent predictor variable and the 10 variables retained in the model. 
Medications before the ablation were considered the use of antiarrhythmic medications prescribed to avoid new supraventricular tachycardias episodes.



J Am Heart Assoc. 2022;11:e022648. DOI: 10.1161/JAHA.121.022648 7

Hollanda Oliveira et al Catheter Ablation for Supraventricular Tachycardia

not seem to play a significant role in limiting CA, since 
among those referred for ablation only 21% of individ-
uals reported difficulties in having access to the elec-
trophysiology lab. Therefore, in line with international 
guidelines recommendations, to improve quality of life 
and possibly reduce costs,1,2,8 CA should be discussed 
as a treatment option with patients.

ECG pre- excitation subgroup analysis is justified 
because this condition may be associated with an in-
creased risk of sudden death, especially in younger 
individuals, which would justify a more aggressive 
approach. ECG pre- excited individuals were referred 
for CA when they were younger, earlier after diagnosis 
(Table 2), and although it is a predictor of non- referral for 
CA in univariate analysis, after correction of confound-
ing factors, this variable did not prove to be an inde-
pendent predictor. These findings can be explained by 
the fact that individuals at higher risk, usually younger, 
may have undergone catheter ablation even earlier.

Although advanced age, chest discomfort during 
STV, and a lower number of antiarrhythmic drugs 
to prevent SVT episodes have been showing inde-
pendent predictors of non- referral for CA as first- line 
treatment, when they are contextualized together in 
a dichotomized fashion within the medical decision- 
making process, they do not seem to be rational. 
Considering rationality as the process that helps peo-
ple achieve their goals,24 which in this case, it means 
improving quality of life at the least expenditure of re-
sources, all independent predictors of non- referral for 
CA do not point toward this direction. Based on ratio-
nality, we would expect that asymptomatic ventricular 
pre- excitation, well- controlled patients on antiarrhyth-
mic drugs, individuals with a fewer associated number 
of symptoms, and those with less time since onset of 
symptoms would be the profile of patients not referred 
for CA. For these patients, therefore, catheter ablation 
would have no benefit. Our findings suggest a lack 
of rationality in the medical decision- making process 
regarding SVT treatment leading to the underuse of 
catheter ablation.

In this sense, cognitive biases, a common failure in 
the medical rational thinking, influence medical deci-
sions, and may explain our findings. We hypothesize 
that some “anchoring effect” on physicians’ decision- 
making process by overestimating CA complications, 
may have happened making this lone piece of informa-
tion the basis of a heuristic based on the misconception 
that CA is too dangerous to be offered.25 The antici-
pated regret, should a bad result occurs, is greater if 
the undesired consequence seems to result more from 
the doctor’s action than from inaction and may explain 
to some extent a tendency for doctors to insist on drug 
treatment. To some extent, preempting possible regret 
is one way in which doctors make themselves feel bet-
ter about their treatment decisions.26

From a didactic point of view, underuse can occur 
due to failure of one among 4 steps in patient care: 
(1) inaccessibility to the therapeutic resource in the 
health system (absence of the structure or inability to 
purchase for the service); (2) unavailability of effective 
services, (3) failure of clinicians to deliver or prescribe 
medications or interventions; or (4) failure of patients to 
stick to or perform affordable treatments. In summary, 
underuse may be the result of failures related to the pa-
tients (in sticking to), to the system (in making available), 
or to clinicians (in discussing and indicating).27 In our 
case, the most probable reason CA was underused in 
SVT patients is related to physicians, since just a few 
patients complained of difficulty in accessing electro-
physiology labs and most of them revealed that CA was 
not discussed as a treatment option. In another study, 
in order to better understand medical thinking regard-
ing treatment of SVTs, we asked 100 physicians from 
3 different hospitals about cost- effectiveness of CA of 
SVTs: 48% internists and 19% of cardiologists had no 
opinion about it. When compared with internists, car-
diologists found it more difficult to refer a patient with 
SVT for CA (43% versus 53%, respectively), although 
more internists had no opinion about the effectiveness 
and safety of CA in SVT patients: 45% versus 10%, 
and 28% versus 0%, respectively (unpublished data). 
This data suggests that lack of education on the part 
of the referring doctor may explain, at least in part, un-
deruse of CA as first- line therapy for SVT.

Limitations
Since the study represents patients referred for CA, 
selection bias cannot be eliminated. A prospective 
study evaluating the initial treatment strategy at the 
time of SVT diagnosis would be necessary to better 
estimate results and improve external validity, although 
issues related to feasibility would make the study time 
consuming and difficult to be performed. Our findings, 
however, are robust and warn to the fact that, possibly, 
CA has not been discussed as a first- line treatment op-
tion with patients. It must be kept in mind that patients’ 
conveniences and aspirations must be considered in 
the therapeutic decision, including in the elderly.

Sometimes diagnosing paroxysmal SVT in a patient 
with palpitations is challenging and the 60- month me-
dian duration between symptom onset and catheter ab-
lation may in fact represent the challenges in diagnosing 
paroxysmal SVT and capturing a rhythm on ECG, rather 
than delays to referral for catheter ablation. Due to the 
retrospective design of the study, we were unable to rule 
out this possibility. The assessment of time elapsed be-
tween the diagnosis of SVT and CA would help better 
understand the long time between the onset of symp-
toms and CA since the symptoms of certain psychiatric 
conditions are confused with those of SVT. In a retro-
spective survey of 107 consecutive patients with SVT 
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Lessmeier et al found that 67% of patients fulfilled the 
criteria for panic disorder and 55% of patients with SVT 
were misdiagnosed as having psychiatric disorders.28 In 
this same cohort, psychiatric misdiagnoses were more 
frequent in women with SVT than in men. In this sense, 
we cannot rule out the possibility that the delay in per-
forming CA is secondary to a delay in the diagnosis of 
SVT, either because overlapping of arrhythmia with psy-
chiatric illnesses, either because of misdiagnosis or even 
due to a delay in referral, even after a correct diagnosis 
of SVT. In relation to sex and SVT subtype (AVNRT or 
AVRT), our results differ from those presented in the lit-
erature10,28– 30 since, despite the numerical difference of 
the time elapsed between the onset of symptoms and 
CA, it was not statistically significant. The same goes for 
comparing AVNRT and AVRT. This may be attributed to 
differences in sample size, in the way physicians treat 
SVT in women in different regions or even by chance. 
Notwithstanding that, it is worthy to stress that in the 
paper of Carnlöf et al29 patients with pre- excited ECG 
were excluded, and this is an import recruitment bias fa-
voring the entry of women in the study.

Someone may argue the fact that catheter ablation 
is safe and effective, does not mean it should be done 
right after diagnosis and may to favor waiting until quality 
of life is markedly affected. It must be considered, how-
ever, that SVT episodes impact the quality of life not only 
due to organic symptoms, but also due to psychological 
effects such as fear, anxiety, and feeling of loss of control 
that may be relevant in the decision- making process.

Severity of symptoms is an important predictor of 
referral for catheter ablation and would be better as-
sessed by direct measures of quality of life at that point 
in time. The study retrospective design, however, made 
it impossible to have it evaluated. In this sense, we in-
directly quantified quality of life impairment assess-
ing lifetime emergency room visits, number of drugs 
before ablation (average) and the time between the 
onset of symptoms and ablation. We assumed that the 
longer the duration of symptoms, the more frequent 
emergency room visits and the greater the number of 
medications the worse the quality of life.

Memory bias may have been a confounding factor 
and may have influenced patients’ responses to some 
degree since many patients have reported a long period 
since diagnosis and symptoms onset. It is possible that 
some individuals have not remembered the CA proposal 
as the first treatment strategy. This probability, however, 
is unlikely, since cardiological procedures usually stress 
people’s memory due to a certain degree of esteem.

CONCLUSION
The independent predictors of non- referral for CA as 
first- line treatment in our logistic regression analysis in-
dicate the existence of biases in the decision- making 

process involved when referring patients who would 
benefit the most from CA. They very likely suggest a 
skewed medical decision- making process leading to 
CA underuse. This is the largest study in the litera-
ture that attempts to understand, from a multivariable 
adjusted perspective, the factors associated with the 
non- referral of patients who would potentially benefit 
from catheter ablation. More information relative to CA 
benefits and risks would improve the medical decision- 
making process in SVT treatment.
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