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ABSTRACT
BACKGROUND The PRAETORIAN score estimates the risk of failure of subcutaneous implantable cardioverter-defibrillator
(S-ICD) therapy by using generator and lead positioning on bidirectional chest radiographs. The PRospective randomized
compArative trial of subcutanEous implanTable cardiOverter-defibrillatoR ImplANtation with and without DeFibrillation Testing
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(PRAETORIAN-DFT) investigates whether PRAETORIAN score calculation is noninferior to defibrillation testing (DFT) with regard
to first shock efficacy in spontaneous events.

OBJECTIVE This prespecified subanalysis assessed the predictive value of the PRAETORIAN score for defibrillation success in
induced ventricular arrhythmias.

METHODS This multicenter investigator-initiated trial randomized 965 patients between DFT and PRAETORIAN score calcula-
tion after de novo S-ICD implantation. Successful DFTwas defined as conversion of induced ventricular arrhythmia in <5 seconds
from shock delivery within 2 attempts. Bidirectional chest radiographs were obtained after implantation. The predictive value of
the PRAETORIAN score for DFT success was calculated for patients in the DFT arm.

RESULTS In total, 482 patients were randomized to undergo DFT. Of these patients, 457 (95%) underwent DFT according to
protocol, of whom 445 (97%) had successful DFT and 12 (3%) had failed DFT. A PRAETORIAN score of �90 had a positive pre-
dictive value of 25% for failed DFT, and a PRAETORIAN score of <90 had a negative predictive value of 99% for successful DFT. A
PRAETORIAN score of �90 was the strongest independent predictor for failed DFT (odds ratio 33.77; confidence interval 6.13–
279.95; P < .001).

CONCLUSION A PRAETORIAN score of <90 serves as a reliable indicator for DFT success in patients with S-ICD, and a
PRAETORIAN score of �90 is a strong predictor for DFT failure.

KEYWORDS Transvenous ICD; Subcutaneous ICD; PRAETORIAN score; Defibrillation testing; Ventricular arrhythmia
(Heart Rhythm 2024;-:1–9) © 2024 Heart Rhythm Society. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Introduction

The subcutaneous implantable cardioverter-defibrillator
(S-ICD) is a safe and effective therapy for the termination of
potential life-threatening ventricular arrhythmias.1 Currently,
a defibrillation test (DFT) is performed after S-ICD implanta-
tion to test the effective termination of induced ventricular
arrhythmia as a result of correct device positioning and ven-
tricular arrhythmia sensing. However, DFT carries a risk of
complications, including stroke, prolonged resuscitation,
and, in rare cases, death.2,3 Moreover, DFT requires deep
sedation or general anesthesia, which creates logistical chal-
lenges andmay increase procedure time.4 Omitting DFT after
ICD implantation would eliminate the risk of these complica-
tions and reduce the logistical burdens.

In patients undergoing transvenous ICD (TV-ICD) implanta-
tion, the SIMPLE and NORDIC studies have shown no greater
shock efficacy or survival when a DFT is performed.5,6 As a
result, DFT is no longer routinely performed after TV-ICD im-
plantation. In contrast to the TV-ICD, the S-ICD is a completely
extrathoracic device, implanted with the generator on the left
Abbreviations

DFT: defibrillation test

IQR: interquartile range

PRAETORIAN-DFT: PRospec-
tive randomized compArative
trial of subcutanEous
implanTable cardiOverter-
defibrillatoR ImplANtation
with and without DeFibrilla-
tion Testing

S-ICD: subcutaneous implant-
able cardioverter-defibrillator

TV-ICD: transvenous implant-
able cardioverter-defibrillator
side of the thoracic wall and the
lead on the sternum.7 The re-
sults from the aforementioned
trials can therefore not be
extrapolated to patients with
S-ICD. Correct implant posi-
tioning is crucial to guarantee
successful shock efficacy.8 To
predict defibrillation success
in S-ICD recipients, the PRAE-
TORIAN score was devel-
oped.9 The score was
generated on the basis of the
results of a computer modeling
study.8 Thereafter, it was
retrospectively validated in an external cohort, showing a
negative predictive value of 99.6% and a positive predictive
value of 51.2%, with a sensitivity and specificity of both 95%.9

Currently, it is unclear whether the PRAETORIAN score is a
good predictor for shock efficacy in spontaneous events. The
PRospective randomized compArative trial of subcutanEous
implanTable cardiOverter-defibrillatoR ImplANtation with and
withoutDeFibrillation Testing (PRAETORIAN-DFT) investigates
whether S-ICD implantation without DFT but with PRAETO-
RIAN score calculation is noninferior to implantation with DFT
with regard tofirst shockefficacy in spontaneousevents.10How-
ever, pending the long-term outcomes of this trial, prospective
validation of the PRAETORIAN score is essential to enhance its
usewithin current clinicalpractice.Thisprespecifiedsubanalysis
of the PRAETORIAN-DFT trial assesses the predictive value of
the PRAETORIAN score for defibrillation success in induced
ventricular arrhythmias.
Methods

Trial design of the PRAETORIAN-DFT trial

The PRAETORIAN-DFT trial is an investigator-initiated,
international, multicenter trial. In this trial, 965 patients with
S-ICD were randomized in a 1:1 ratio to either undergo DFT
or not undergo DFT. In the no DFT arm, the PRAETORIAN
score was calculated on the basis of the standard bidirectional
chest radiographs obtained after implantation to evaluate
correct implant positioning and therefore predict defibrilla-
tion success.10 Patients 18 years or older who underwent de
novo S-ICD implantation were included. Main exclusion
criteria were contraindications for DFT, such as intracardiac
thrombus, atrial fibrillation without appropriate anticoagula-
tion, or other contraindications for DFT per physician discre-
tion. Ideally, DFT should be performed immediately after
implantation. However, exceptions were allowed for

http://creativecommons.org/licenses/by/4.0/


Knops et al Predictive Value of the PRAETORIAN Score 3
temporary DFT-related issues, such as hemodynamic insta-
bility, or logistical challenges, permitting the DFT to be per-
formed within 6 weeks of implantation. A successful DFT
was defined as successful conversion of induced ventricular
arrhythmia in <5 seconds from shock delivery within 2 at-
tempts. The first shock was delivered at 65 J in standard polar-
ity. Only in case of failed conversion after the first attempt, a
second induction and 65 J shock delivery in reversed polarity
was performed. Further action on failed DFT was per physi-
cian discretion but included at least repositioning of the de-
vice and/or additional DFT. Bidirectional chest radiographs
were obtained after implantation to calculate the PRAETO-
RIAN sore. The PRAETORIAN-DFT study protocol was
approved by the institutional medical ethical committees,
and all patients provided written informed consent. The study
was conducted in accordance with the Declaration of Helsinki.

Chest radiograph requirements

Applying the PRAETORIAN score requires a standard chest
radiograph of sufficient quality, which includes appropriate ra-
diation dosage and clear visibility of at least the generator,
lead, and sternum. In addition, in accordance with standard re-
quirements for these radiographs, patient’s positioning should
involve minimal angulation, the arms elevated to w90�, and
sufficient inspiration. Lastly, the PRAETORIAN score can only
be applied when the S-ICD generator and lead are implanted
within the specific indicated anatomical areas (Figure 1). These
anatomical areas are a lenient representation of the implanta-
tion requirements in the S-ICD manual.11 The coil should not
be positioned below the xiphoid process, above the manu-
briosternal junction, or more than a centimeter lateral from
the sternal border. The cranial side of the generator has to proj-
ect over the heart. If any of the above-mentioned criteria are
not met, the score is not applicable.

PRAETORIAN score

An extensive description of the score has been published pre-
viously.9 The PRAETORIAN score ranges from 30 to 900 and
categorizes the risk of conversion failure into 3 categories: low
risk (<90 points), intermediate risk (90–<150 points), and high
risk (�150 points). In short, the score involves 4 steps, with
steps 1 and 2 determined from the lateral chest radiograph.
In step 1, the amount of fat tissue between the coil and the
sternum is determined, while step 2 assesses the position of
the generator in relation to the midline of the left side of the
thoracic wall. Step 3 is calculated using the posteroanterior
chest radiograph and evaluates the amount of fat tissue be-
tween the nearest point of the generator and the thoracic
wall. In the final step, step 4, 40 points are subtracted for
patients with a body mass index of �25 kg/m2 and a score
of �90 points (Figure 2).

Data collection and definitions

This analysis included all patients randomized to the DFT arm.
Data onDFT success and postimplant bidirectional chest radio-
graphs were collected for all patients. The evaluation of the
chest radiograph was conducted by a core laboratory that con-
sisted of 3 physicians (R.E.K., N.R.B., andA.-F.B.E.Q.) whowere
trained for the calculation of the PRAETORIAN score and who
were blinded toDFT results. First, the core laboratorymembers
individually assessed the quality of the radiographs according
to the criteria described above. If the criteria were met, the
PRAETORIAN score was calculated. Agreement on score
calculationwas based on themajority opinion, and if necessary,
consensus was reached by group discussion. In the noDFT arm
of the study, patients with an intermediate or high PRAETO-
RIAN score (�90 points) are expected to have a considerable
risk of conversion failure and performing an additional DFT is
mandated by protocol. For this subanalysis, intermediate and
high PRAETORIAN score categories were therefore combined.
In cases where repositioning of the S-ICD occurred immedi-
ately after 1 or 2 failed DFT attempts with a 65 J shock, before
a chest radiograph was obtained, a PRAETORIAN score of 150
points was allocated. In these cases, a high PRAETORIAN score
before repositioning was most likely, as the lead and/or gener-
ator was repositioned because of a presumed incorrect implant
position.

Statistical analysis

Descriptive statistics are presented as mean 6 SD or median
with interquartile range (IQR) for continuous variables and
number and percentage for categorical variables. The posi-
tive and negative predictive values of the PRAETORIAN score
were calculated by using 2 ! 2 tables. A sensitivity analysis
was performed excluding patients with immediate reposition-
ing after DFT failure. Univariable and multivariable logistic
regression analysis was performed to find predictors for DFT
failure. We selected a height of 190 cm as the criterion for
“tall height,” aligning with the average height of the world’s
tallest population plus 1SD.12 Similarly, a shock impedance
of 100 U was chosen to indicate high shock impedance, as
an impedance above 100U is associatedwith a higher change
of DFT failure.9 Statistical analysis was performed using R soft-
ware version 4.2.1 (RStudio PBC, Boston, MA).

Results

Patient and implant characteristics

In 27 centers across Europe, the United States, and Israel, a to-
tal of 965 patients were included in the study, of whom 482
were randomized to undergo a DFT. In this arm, the median
age was 55 years (IQR 44–63 years) and the median body
mass index was 27 kg/m2 (IQR 24–31 kg/m2). The majority
had ischemic cardiomyopathy (222 patients; 46%), 175 pa-
tients (36%) had a secondary prevention indication, and 250
patients had an ejection fraction of �35% (52%) (Table 1).
The mean procedure duration was 52 6 22 minutes, and
the 2-incision technique was used in 466 of 482 patients
(97%). The generator was implanted intermuscularly in 367
patients (76%), subcutaneously in 79 patients (16%), and sub-
muscularly in 36 patients (8%). Eighteen patients (4%) had the
lead implanted on the right side of the sternum; all other pa-
tients had the lead implanted on the left side.



Figure 1
Anatomical criteria for the application of the PRAETORIAN score after subcutaneous implantable cardioverter-defibrillator implantation. Anatomical implant criteria:
(1) The coil should not be positioned below the xiphoid process, above themanubriosternal junction, or more than a centimeter lateral from the sternal border (yellow
square). (2) The cranial side of the generator has to project over the heart (solid line should be between the 2 broken lines).
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Defibrillation testing

In 16 patients, no DFT was performed, and in 12 of 16 pa-
tients, induction failed to provoke ventricular arrhythmias, 2
patients had ongoing spontaneous conversions, 1 patient un-
derwent S-ICD removal owing to infection before DFT could
be performed, and in 1 patient no DFT was performed per
physician discretion (Figure 3). In 457 of 466 patients under-
going DFT, the DFT was performed according to protocol,
of whom 445 had a successful DFT and 12 had a failed DFT.
In 9 patients, after a first failed 65 J shock, no second DFT
was performed, but a successful 80 J shock was accepted at
physician discretion. Because of protocol violation, these pa-
tients were excluded for further analysis. In 5 patients,
repositioning of the lead and/or generator was performed
Figure 2
PRAETORIAN score. BMI 5 body mass index; S-ICD 5 subcutaneous implantable c
directly after failed DFT and no chest radiographs of the
S-ICD position during this failed DFT were available. In these
patients, a PRAETORIAN score of 150 was applied.

Chest radiograph selection

Radiographs of 27% of patients (122 of 457) were not eligible
for calculation of the PRAETORIAN score. This included 120
chest radiographs of patients with a successful DFT and 2 of
patients with a failed DFT (Figure 3). In 79 of 122 ineligible ra-
diographs, the anatomical implant position was outside the
indicated anatomical areas (Online Supplemental Figure 1).
Furthermore, 61 patients assumed an incorrect position on
the chest radiograph or visibility of elements was insufficient
for the calculation of the PRAETORIAN score. Among these
ardioverter-defibrillator.



Table 1 Patient characteristics (N 5 482)

Characteristic Value

Age (y) 55 (44–63)
Female sex 117/482 (24.3)
Height (cm) 176 6 9.6
Secondary prevention 175/482 (36.3)
History of OHCA 176/482 (36.5)
Ejection fraction >35% 231/481 (48.0)
Diagnosis
Ischemic cardiomyopathy 222/482 (46.1)
Nonischemic cardiomyopathy 162/482 (33.6)

Hypertrophic cardiomyopathy 51/482 (10.6)
Dilated cardiomyopathy 74/482 (15.4)
ARVC 7/482 (1.5)
Toxic cardiomyopathy 2/482 (0.4)
Other 28/482 (5.8)

Genetic arrhythmia syndrome 47/482 (9.8)
Idiopathic ventricular fibrillation 45/482 (9.3)
Congenital heart disease 6/482 (1.2)

Body mass index 27 (24–31)
History of atrial fibrillation 72/482 (14.9)
CIED in situ during implantation
Transvenous ICD 13/482 (2.7)
Connected ICD lead in situ 9/482 (1.9)
Abandoned ICD lead in situ 6/482 (1.2)
Transvenous pacemaker 1/482 (0.2)
Implantable loop recorder 7/482 (1.5)

Use of medication at baseline
b-Blocker 382/482 (79.3)
ACE inhibitor 225/482 (46.7)
Diuretic 244/482 (50.6)
Antiarrhythmic 51/482 (10.6)
Antiplatelet 235/482 (48.8)

Anticoagulant 128/482 (26.6)

Values are presented as mean 6 SD, median (interquartile range), or n/total
n (%).
ACE 5 angiotensin-converting enzyme; ARVC 5 arrhythmogenic right ventric-
ular cardiomyopathy; CIED 5 cardiovascular implanted electronic device; DFT
5 defibrillation test; ICD5 implantable cardioverter-defibrillator; OHCA5 out-
of-hospital cardiac arrest.
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patients, 24 were excluded because of both anatomical
implant position and incorrect positioning of the patient or
insufficient visibility of elements. The other excluded chest ra-
diographs were due to poor quality (n 5 6) (Table 2). Finally,
the PRAETORIAN score was calculated for a total of 335
patients, of whom 325 had a successful DFT and 10 patients
had a failed DFT.
PRAETORIAN score and DFT success

In total, 307 patients had a PRAETORIAN score of <90, of
whom 3 had a failed DFT. Twenty-eight patients had a
PRAETORIAN score of �90, of whom 7 had a failed DFT.
This resulted in a positive predictive value of 25% and a
negative predictive value of 99% (Table 3).

Of the 307 patients with a PRAETORIAN score of <90, 246
had a score of 30. DFT was successful in 245 patients with a
PRAETORIAN score of 30 and failed in 1 patient. Of the 3 pa-
tients with a PRAETORIAN score of <90 who had a failed DFT,
2 had a height of >190 cm. The third patient was treated with
amiodarone (Online Supplemental Table 1). All these 3
patients successfully converted with an 80 J shock. This DFT
result was accepted at physician discretion. The 65 J shock ef-
ficacy in patients with a PRAETORIAN score of <90 during
DFT was 96.7% after the first shock, 99% after the second
shock, and 100% after also including successful 80 J shocks
when given. Of the 28 patients with a PRAETORIAN score
of �90, 12 had a score of �150, of whom 5 had a failed
DFT (Table 4; Online Supplemental Figure 2). A sensitivity
analysis excluding patients with repositioning of the device
immediately after failed DFT can be found in Online
Supplemental Table 2. Interventions after DFT failure are pro-
vided in Online Supplemental Table 3. The median imped-
ance of the first unsuccessful shock in patients who
experienced a failed DFT was significantly higher than the
impedance of the first shock in patients with a successful
DFT (86.5; IQR 66.3–103.3 and 68.0; IQR 57.0–78.8, respec-
tively; P 5 .014).
Predictors for DFT failure

Independent predictors for DFT failure were a height of�190
cm (P 5 .004) and an impedance of �100 U (P 5 .01) (Online
Supplemental Tables 4 and 5). A PRAETORIAN score of �90
was a strong dependent predictor for failed DFT, and when
included in the multivariable analysis, a PRAETORIAN score
of �90 was the strongest independent predictor (odds ratio
33.77; confidence interval 6.13–279.95; P < .001) (Online
Supplementary Table 6).
Discussion

This study showed that patients with a PRAETORIAN score of
<90 have a 99% chance of DFT success whereas patients with
a PRAETORIAN score of�90 have a 25% risk of DFT failure. A
height of�190 cm and an impedance at the first DFT of�100
U were independent predictors for DFT failure. A PRAETO-
RIAN score of �90 was the strongest predictor for failed DFT.
Negative predictive value of the PRAETORIAN score

The present study confirms the previously reported high
negative predictive values of the PRAETORIAN score (100%
and 99.6%), supporting the conclusion that a PRAETORIAN
score of <90 serves as a reliable predictor for successful
DFT.9 However, it is important to acknowledge that DFT fail-
ure can still occur owing to factors unrelated to implant posi-
tion, such as left ventricular hypertrophy or dilatation, body
size, and medication such as amiodarone, or clinical circum-
stances such as hyperkalemia that increase the defibrillation
threshold.13–16 In this study, 2 of 3 patients with a failed DFT
and a PRAETORIAN score of <90 had a height of >190 cm.
Both also experienced an external rescue shock failure. A
third patient with a failed DFT and a PRAETORIAN score of
<90 was treated with amiodarone. As in these 3 patients
DFT with 80 J was successful, we postulate that the DFT
threshold is situated between 65 J and 80 J. Importantly, all
patients with a PRAETORIAN score of <90 had successful
conversion by the S-ICD.



482 paƟents

16: no DFT performed
- 12 InducƟon failure

- 2 Spontaneous conversion
- 2 other* 

466 
DFT performed

457
DFT according to protocol

- 5 reposiƟons during procedure

9: one 65J DFT failed, no 
2nd DFT performed and no 

reposiƟon†

12 Failed 
DFT

445 successful 
DFT

120 Chest 
radiographs excluded

325 
PaƟents with evaluable 

PRAETORIAN-score

10 
PaƟents with evaluable 

PRAETORIAN- score

2 Chest radiographs 
excluded

Figure 3
Flowchart of the exclusion of patients in theDFT arm. *One physician discretion and 1 extraction due to infection before DFT could be performed. †In 7 patients, an 80
J shock was successful and no second 65 J shock was performed; 1 patient experienced spontaneous conversion during second DFT; 1 patient had a first failed 65 J
shock after which resuscitation was necessary, and for that reason, no second DFT was performed. DFT 5 defibrillation test.
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Positive predictive value of the PRAETORIAN score

The positive predictive value of a PRAETORIAN score of �90
in this study was 25%. This is lower than shown in the retro-
spective analysis of Quast et al,9 which showed a positive pre-
dictive value of 50% for the failed DFT. This retrospective
validation was performed in the cohort of the S-ICD Investiga-
tional Device Exemption Clinical Study, which included the
first S-ICD implants of many implanters.17 Since this trial, there
have been substantial improvements in implant techniques
and experience leading to better implants, which is seen in
an increased percentage of implants with a PRAETORIAN
score of <90 from 87% in the retrospective validation to
92% in the present analysis. A positive predictive value is
lower in samples in which the event prevalence is low.18 As
a failed DFT occurred in only 10 of 335 patients (3%) in our
population, a high positive predictive value is hard to obtain.
Nevertheless, the results of the present prospective analysis
confirm the substantial chance of unsuccessful defibrillation
with a PRAETORIAN score of >90.

Exclusion of chest radiographs

A high percentage of radiographs was not eligible for the
calculation of the PRAETORIAN score in this study. Because
of the nature of a multicenter trial, fluctuations in the quality
of and protocols used for chest radiographs were inevitable.
In the study arm investigated in this analysis, images obtained
as part of standard care were collected, but physicians were
not obliged to check the radiographs and calculate the PRAE-
TORIAN score. Immediate evaluation of the radiographs after
implantation allows for a repeat radiograph in case of insuffi-
cient quality, which could have reduced the number of
excluded radiographs. However, the majority of the radio-
graphs was excluded because of implantation outside the
indicated anatomical areas. This underlines that S-ICD im-
plantation is not a trivial procedure and the use of fluoroscopy
and/or marking with anatomical landmarks can be helpful to
determine correct position.

Other predictors for DFT failure

Height (>190 cm) was identified as an independent predictor
for DFT failure. Previous studies with TV-ICDs have also asso-
ciated height with higher defibrillation thresholds.13,19 In
addition, in tall patients with S-ICD, the lead may be im-
planted too cranial, thereby not projecting over the heart
while still being below the manubriosternal junction. In this
position, the current of the S-ICD shock may not defibrillate
the ventricles, resulting in failed conversion. In tall patients,
the use of fluoroscopy during implantation to determine the
relative position to the heart may be preferred over the use
of anatomical landmarks.

Another independent predictor for DFT failure was shock
impedance. A high impedance may be the result of fat tissue



Table 4 PRAETORIAN scores adjudicated by the core laboratory

PRAETORIAN Score Successful DFT Failed DFT

30 245 1
45 8 1
50 5 1
60 46 –

90 12 1
110 1 –

120 – 1
140 1 –

150 4 5
225 2 –

300 1 –

TOTAL 325 10

DFT 5 defibrillation test.

Table 2 Exclusion of chest radiographs (n 5 122*)

Reason for exclusion Value

Anatomical implant position outside the
indicated areas

79†

Coil under the xiphoid process 5
Coil above the manubriosternal
junction

5

Coil >1 cm lateral of the sternum
border‡

69

Coil left 63
Coil right 6

Generator outside the anatomical areas 8
Insufficient quality of the chest
radiograph

6

Incorrect patient position and/or visibility
of components

61x

Can poorly visible 4
Lead poorly visible 11
Sternum poorly visible 28
Oblique position 30
Arms not elevatedk 19
Incomplete inspiration 1

*A total of 24 patients had a combination of implantation outside the indicated
anatomical areas and an incorrect position and/or no visibility of a component
necessary to apply the PRAETORIAN score.
†Three patients had the coil above the manubriosternal junction and >1 cm
lateral to the sternum. One patient had the coil under the xiphoid process
and >1 cm lateral to the sternum. A total of 4 patients had a combination of
the lead and generator outside the indicated anatomical areas.
‡The coil had to be outside the indicated anatomical areas for at least 50% to be
excluded.
xA total of 22 patients had �1 reason to exclude the chest radiograph because
of incorrect position and/or visibility of components. An overview of these pa-
tients and the reasons for exclusion can be found in Online Supplemental
Table 7.
kIn case of an elevation of the arms <90�, but with sufficient visibility of the ster-
num and lead and without anterior shifting of the generator, the radiograph was
accepted.

Knops et al Predictive Value of the PRAETORIAN Score 7
between the generator and the thoracic wall or between the
lead and the sternum, which also leads to a higher PRAETO-
RIAN score.8,20 The S-ICD is currently able to measure a low
voltage impedance value, without giving a shock, eliminating
the risks and logistics associated with this procedure.21 How-
ever, caution is warranted when using impedance as a predic-
tor for defibrillation failure. Even though our study and earlier
studies have shown a significantly higher impedance in pa-
tients with an unsuccessful DFT, determining an impedance
value that almost always leads to DFT failure remains chal-
lenging.19,22,23 Moreover, it is possible to have failed conver-
Table 3 PPV and NPV of the PRAETORIAN score

PRAETORIAN
score

Total
patients

Successful
DFT

Failed
DFT

<90 307 304 3 NPV: 99%
(95% CI 97%–100%)

�90 28 21 7 PPV: 25%
(95% CI 11%–45%)

325 10

CI 5 confidence interval; DFT 5 defibrillation test; NPV 5 negative predictive
value; PPV 5 positive predictive value.
sion regardless of low impedance, because of the anterior
positioning of the S-ICD, which can lead to shunting of energy
across the thoracic wall. Potentially, combining the PRAETO-
RIAN score with the low voltage impedance could be helpful
to predict defibrillation success even more accurately.
Clinical implications

Several studies have investigated the S-ICD defibrillation
threshold and showed that either with or without modification
of the lead of the S-ICD, the defibrillation threshold is <65 J in
a large proportion of patients with S-ICD.24–26 These results
demonstrate that in most cases, the S-ICD has a surplus in
energy. Therefore, the likelihood of defibrillation failure with
an 80 J shock, which is the default shock output of the S-
ICD, is very low. Omitting DFT in patients, who are at
increased risk of complications from DFT, therefore
probably comes with little risk of conversion failure. In these
patients, the PRAETORIAN score could also be used to
ascertain correct device positioning. In current clinical
practice, DFT should not be performed in patients with
known intracardiac thrombus. Besides this, performing a
DFT is discouraged in patients with atrial fibrillation or
flutter without adequate systemic anticoagulation, patients
with hemodynamic instability, patients with very poor
ejection fraction, or in case of other morbidities associated
with poor outcomes.27 In these cases, the PRAETORIAN score
can already be used to determine the correct positioning of
the S-ICD. Furthermore, we encourage physicians to use the
PRAETORIAN score to improve their implant technique and
optimize implant positioning of the S-ICD. The upcoming
follow-up of the PRAETORIAN-DFT trial will determine
whether it is safe to omit DFT concerning spontaneous events
after S-ICD implantation in the near future.
Limitations

This study is limited by the fact that 122 radiographs were une-
valuable because of several shortcomings. Of these, 43 radio-
graphs were excluded as a result of insufficient quality or
incorrect positioning of the patient. Evaluation of the
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radiograph directly after implantation would have reduced this
amount. Nevertheless, 79 radiographs were excluded because
of implantation of the S-ICD outside the indicated anatomical
areas. Informing physicians about the importance of implanta-
tion within these anatomical areas is crucial if the PRAETORIAN
score is to be implemented in standard care. The
PRAETORIAN-DFT trial is designed to compare the PRAETO-
RIANscorewithDFT. If the resultsof thePRAETORIAN-DFTtrial
show that PRAETORIAN score calculation is noninferior to DFT,
these results cannot be extrapolated for implantation outside
the indicated anatomical areas.

For this study, DFTs were not always performed per proto-
col, which resulted in the exclusion of patients in whom no
second DFT was performed after failure of the first. Further-
more, a positive predictive value was hard to discriminate as
the incidence of DFT failure was low. Moreover, 5 patients
were repositioned immediately after failed DFT and conse-
quently allocated a score of 150. Since chest radiographs
were not available, this exact score could not be confirmed.
However for most of these patients at least one of the steps
of the PRAETORIAN score was verified with fluoroscopy to
be high, leading to a decision to reposition. The decision to
include these patients in the analysis could be questioned.
In our opinion, these patients were most likely to have a
high PRAETORIAN score. Furthermore, any score �90 would
have resulted in a similar positive predictive value.
Conclusion

Our findings demonstrate that a PRAETORIAN score of <90
serves as a reliable indicator for DFT success in patients with
S-ICD and a PRAETORIAN score of �90 is a strong predictor
for DFT failure. The results of the ongoing PRAETORIAN-DFT
trial will provide further insights into the predictive value for
spontaneous events and the feasibility of safely omitting
DFT. Meanwhile, we recommend to continue performing a
DFT following all S-ICD implants until the results of the trial
are available and to use the PRAETORIAN score when DFT
is contraindicated.
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