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Abstract 

Background:  ICD patients with episodes of nonsustained ventricular tachycardias (NSVT) are at risk of appropriate 
therapies. However, the relationship between the cycle length (CL) of such NSVTs and the subsequent incidence of 
appropriate interventions is unknown.

Methods:  416 ICD patients with LVEF < 45% were studied. ICD programming was standardized. NSVT was defined as 
any VT of 5 or more beats at ≥ 150 bpm occurred in the first 6 months after implantation that terminated spontane‑
ously and was not preceded by any appropriate therapy. The mean follow-up was 41 ± 27 months.

Results:  We analyzed 2201 NSVTs (mean CL = 323 ms) that occurred in 250 patients; 111 of such episodes were fast 
(CL ≤ 300 ms). Secondary prevention (HR = 1.7; p < 0.001), number of NSVT episodes (HR = 1.05; 95% CI 1.04–1.07; 
p < 0.001) and beta-blocker treatment (HR = 0.7; p = 0.04) were independent predictors of appropriate interventions; 
however, the mean CL of NSVTs was not (p = 0.6). There was a correlation between the mean CL of NSVTs and the 
CL of the first monomorphic VT: r = 0.88; p < 0.001. This correlation was especially robust in individuals with > 5 NSVTs 
(r = 0.97; p < 0.001), with an agreement between both values greater than 95%. Patients with any fast NSVT experi‑
enced a higher incidence of VF episodes (26%) compared to those without NVSTs (3%) or with only slow NSVTs (7%); 
p < 0.001.

Conclusions:  Unlike the burden, the CL of NSVTs is not a predictor of subsequent appropriate interventions. How‑
ever, there is a close relationship between the CL of NSVTs and that of arrhythmias that will later lead to appropriate 
therapies.
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Introduction
Episodes of nonsustained ventricular tachycardia (NSVT) 
are frequently observed in subjects with left ventricular 
systolic dysfunction and heart failure [1, 2]. Among ICD 
patients, the prevalence of such episodes ranges from 20 

to 60% [3–5], depending on the duration of monitoring, 
detection criteria and clinical context.

Several groups have reported that subjects with NSVTs 
over a wide range of cycle length (CL), are at higher 
adjusted risk of appropriate therapies [3, 5, 6] the risk 
being highest in those with a greater burden, defined as 
more than 5 episodes in the six months following the 
implant [4]. However, we do not have updated infor-
mation on the relationship between the CL of NSVTs 
and the therapies subsequently applied by ICDs. This 
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sub-analysis of our previously published experience 
[4] aims to determine the ability of CL of NSVT epi-
sodes (identified upon ICD interrogation during the first 
6  months after implant) to predict the incidence and 
characteristics of tachycardias that will subsequently pro-
duce appropriate therapies.

Methods
Study population
Patients with left ventricular dysfunction (LVEF < 45%) 
and an ICD, implanted according to standard indica-
tions and without Cardiac Resynchronization Therapy, 
were studied [4]. Subjects were consecutively enrolled 
from January 2006 through to December 2013 and were 
followed up until June 2014. Vital status was available 
for 100% of the individuals at the end of the follow-up 
period, and patient recruitment was carried out at the 
time of ICD implantation.

The study complied with the Declaration of Helsinki. 
Enrolment of the patients followed once the protocol 
had been approved by the institutional review board, and 
informed consent was obtained from all patients.

ICD programming
Detection and therapy programming were standardized 
and included three zones: ventricular fibrillation (VF): 
cycle length (CL) < 250 ms, ventricular tachycardia zone 1 
(fast VT): CL from 250 to 320 ms, and ventricular tachy-
cardia zone 2 (slow VT): CL from 321 to 400 ms.

In the case of the Medtronic devices, Ventricular Fibril-
lation detection required that 18 of the last 24 R–R inter-
vals had a cycle length (CL) of < 250 ms (> 240 bpm). The 
fast VT detection zone was defined within the VF zone 
(fast VT zone via ventricular fibrillation). When any of 
the final 8 R–R intervals preceding the moment of detec-
tion was < 250  ms (> 240  bpm), the episode was classi-
fied as VF and received a high energy shock. When all of 
the last 8 R–R intervals were > 250  ms (< 240  bpm), the 
episode was detected as fast VT, and slow VT detection 
required 16 consecutive intervals.

For the Boston Scientific devices, the episodes were 
detected when 8 out of 10 RR intervals had a CL within 
the detection interval, and at least 6 out of every 10 RR 
intervals were within the predefined limits for VT detec-
tion, during the subsequent 2.5 s in fast and 5 s in slow 
VT.

Starting from 1 January 2013, the detection criteria 
were modified to 30/40 for fast VT and 40 consecutive 
RR intervals for slow VT (for the Medtronic devices), and 
to 8 (fast VT) and 16 s (slow VT) for the Boston Scientific 
devices.

The first ATP therapy in the fast VT zone was a single 
antitachycardia pacing (ATP) sequence (5-pulse-burst 

pacing train at 84% of the VT CL) and failed ATP was fol-
lowed by a shock and then additional shocks, as neces-
sary. Therapies for slow VT included 3 consecutive ATP 
bursts of 15 pulses at 91% of the VT CL, with no decre-
ment. Failed ATP was followed by a sequence of shocks.

Additional criteria (onset, stability and morphology) 
were programmed in the slow VT zone. All devices were 
programmed to store the far-field electrogram before the 
onset of the detected episodes to aid in rhythm classifi-
cation. In the Medtronic devices the “Smart mode” was 
programmed to “off”.

All tip-to-ring- and far-field-stored electrograms from 
spontaneous episodes were classified using predeter-
mined criteria based on visual inspection and compari-
son with sinus rhythm electrograms [7, 8]. Classification 
of ventricular and supraventricular tachycardias was 
performed by two independent investigators, and a third 
investigator was consulted in cases where there was a 
lack of consensus.

Definitions
NSVT was defined as any ventricular tachyarrhythmia 
with > 5 beats at ≥ 150  bpm terminating spontaneously 
before therapy that occurred within the first six months 
after ICD implant and which was not preceded by any 
arrhythmia causing appropriate therapy. Monomorphic 
VT (MVT) required a stable morphology of the electro-
gram, whereas in VF the morphology was changing beat 
to beat, with a CL < 250 ms.

Statistical analyses
Statistical analysis was performed using the 25 version 
for Windows (SPSS Inc., Chicago, Illinois). Normal and 
continuous variables were described by mean and 95% 
confidence interval (CI) or standard deviation, whereas 
categorical variables were summarized by the number 
of patients and percentage. Comparison of the categori-
cal variables was performed with the Chi-square test (or 
Fisher’s exact test if n < 5). Comparison of 2 normal vari-
ables (determined by the Kolgomorov–Smirnov test) and 
continuous variables was done using the Student’s t test. 
Comparison of > 2 continuous variables was performed 
using the ANOVA test.

To determine both the mean CL of NSVTs and MVT 
episodes, adjusted for multiple episodes per patient, the 
Generalized Estimating Equations Method (GEEM) was 
used in the calculations and comparisons [9].

The quantification of the linear relationship between 
two quantitative variables was studied by calculating 
the Pearson’s correlation coefficient (r Coefficient). The 
Bland–Antman method was used to evaluate the agree-
ment between the values of two quantitative variables. 
Comparisons of cumulative incidences were carried 
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out using the log-rank test. Univariate and multivariate 
Cox proportional hazards regression analysis was used 
to evaluate the contribution of baseline clinical factors 
[age, gender, diabetes, left ventricular ejection fraction, 
functional class (NYHA), etiology (ischemic vs. non-
ischemic), indication (primary vs. secondary prevention), 
QRS duration (ms), atrial fibrillation, body mass index, 
serum creatinine (mg/dl), medical treatments (includ-
ing amiodarone), burden of NSVTs and CL of NSVTs] 
to the occurrence of appropriate therapies, appropriate 
shocks, appropriate therapies due to MVT and appropri-
ate therapies due to VF. Univariate variables with a p < 0.1 
were included in a multivariate Cox-regression model. A 
p value < 0.05 was considered significant.

Results
Patients, follow‑up and appropriate therapies
A total of 416 patients were consecutively studied. Their 
baseline characteristics are displayed in Table  1. They 
were followed for a mean of 41 ± 27  months from ICD 
implant.

During follow-up, 1491 appropriate therapies (1441 
due to monomorphic VT [MVT] and 50 due to VF) were 
recorded in 190 patients. Figure 1. Of the total of appro-
priate therapies, there were 439 shocks that occurred in 
113 (27%) subjects.

NSVT episodes occurring early
A total of 2335 episodes of NSVTs were documented 
during the first 6  months following ICD implant. After 
excluding 134 episodes that lacked stored electrograms, 
we analyzed 2201 NSVTs (10 + 7 beats), which occurred 
in 250 of the 416 patients. The median number of NSVTs 
per patient was 2 (IQR = 0–7). Patients were classified 
into three groups according to the tertiles of the NSVTs 
burden: zero (n = 166), 1–5 (n = 130) and > 5 (n = 120). 
Table 1.

Cycle length of NSVT
The adjusted mean CL of NSVTs was 323  ms (95% 
CI 318–328). One hundred and eleven NSVTs had a 
CL ≤ 300 ms; they occurred in 27 patients.

Table 1  Baseline characteristics and outcomes of patients according to the episodes of nonsustained ventricular tachycardia

Patients are classified according to the tertiles of NSVT episodes

*Chi-square test for trend; †ANOVA for all comparisons; ‡first group versus others, ANOVA test; §third tertile versus others, Chi-squared test; ||first group versus others, 
Chi-squared test; ¶Log-rank test for trend

Variable All patients Patients without 
episodes

Patients with 1–5 
episodes

Patients with > 5 
episodes

p value

n = 416 n = 166 (40) n = 130 (31) n = 120 (29)

Age, years 65 ± 11 63 ± 12 65 ± 12 69 ± 9 < 0.001†

Male gender 87% 87% 88% 87% 0.9*

Ischemic etiology 62% 63% 62% 63% 0.8*

Secondary prevention 37% 35% 38% 37% 0.8*

Atrial fibrillation 22% 15% 20% 32% 0.002*

New York Heart Association Functional Class > 1 63% 56% 64% 71% 0.036*

Diabetes 25% 28% 22% 24% 0.5†

Left ventricular ejection fraction (%) 30 ± 8 30 ± 8 30 ± 9 30 ± 7 0.8†

QRS duration (ms) 118 ± 24 114 ± 23 120 ± 22 121 ± 26 0.018‡

Serum creatinine (mg/dl) 1.22 ± 0.48 1.15 ± 0.33 1.22 ± 0.37 1.32 ± 0.7 0.012†

Previous clinical nonsustained ventricular tachycardias 36% 11% 39% 51% < 0.001*

Statins 62% 63% 61% 59% 0.7*

Beta-blockers 76% 83% 82% 70% 0.011§

Angiotensin Converting Enzyme Inhibitors or Angiotensin 
II Receptor Blockers

86% 86% 85% 89% 0.7*

Amiodarone 13% 8% 15% 20% 0.011*

Digoxin 18% 9% 22% 25% 0.001||

Appropriate therapy 46% 27% 48% 70% < 0.001¶

Appropriate therapy due to MVT 44% 26% 45% 66% < 0.001¶

Appropriate therapy due to VF 6.5% 3% 7% 12% 0.026¶

Appropriate shock 27% 16% 25% 44% < 0.001¶

Cardiac mortality 17% 7% 18% 32% < 0.001¶
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As shown in Table 2, the adjusted mean CL of unsus-
tained episodes was significantly lower in primary 
prevention patients and in those with > 5 episodes. In 
contrast, the CL of NSVT episodes was longer in sub-
jects under beta-blocker treatment. We found no dif-
ferences in the mean CL of NSVTs depending on the 
etiology, functional class or severity of the left ventricu-
lar dysfunction.

Predictors of electrical therapies among subjects 
with NSVT
The mean CL of NSVTs was similar in patients with or 
without appropriate therapies and appropriate shocks 
(Table 2).

Secondary prevention (HR = 1.7; 95% CI 1.3–2.3; 
p < 0.001), burden of NSVT episodes (HR = 1.05; 95% 
CI 1.04–1.07; p < 0.001) and beta-blocker treatment 
(HR = 0.7; 95% CI 0.5–0.9; p = 0.04) were associated 

Fig. 1  Diagram showing the relationship between the incidence of appropriate therapies (and their index arrhythmia) with the CL of preceding 
NSVT episodes

Table 2  Adjusted mean CL of NSVT episodes according to different variables

LVEF left ventricular ejection fraction, NYHA New York Heart Association, NSVT non-sustained ventricular tachycardia, MVT MONOMORPHIC VENTRICULAR tachycardia, 
vf ventricular fibrillation
a Variable present versus variable absent

Variable Mean adjusted CL of NSVT episodesa, ms Statistical analysis

Ischemic etiology 323 (95% CI 319–327) versus  324 (95% CI 318–328) 95% CI of the difference (− 3; 5)  p = 0.7

Primary prevention 320 (95% CI 318–323)  versus  327 (95% CI 321–330) 95% CI of the difference (2; 10)  p = 0.008

LVEF ≤ 35% 324 (95% CI 319–328)  versus  320 (95% CI 316–327) 95% CI of the difference (− 4; 3)  p = 0.2

Functional class > 1 (NYHA) 324 (95% CI 319–328)  versus  322 (95% CI 317–326) 95% CI of the difference (− 7; 2)  p = 0.2

Beta-blocker treatment 326 (95% CI 322–330)  versus  316 (95% CI 309–321) 95% CI of the difference (5; 14)  p < 0.001

> 5 NSVT episodes 321 (95% CI 317–325)  versus  325 (95% CI 320–330) 95% CI of the difference (− 10; − 2)  p = 0.004

≥ 1 appropriate therapies 322 (95% CI 317–328)  versus  324 (95% CI 318–329) 95% CI of the difference (− 2; 3)  p = 0.3

≥ 1 appropriate shocks 322 (95% CI 318–326)  versus  325 (95% CI 320–329) 95% CI of the difference (− 1; 6)  p = 0.2

≥ 1 appropriate therapies due to MVT 322 (95% CI 319–327)  versus  324 (95% CI 319–328) 95% CI of the difference (− 3; 4)  p = 0.3

≥ 1 appropriate therapies due to VF 314 (95% CI 308–321)  versus  324 (95% CI 320–328) 95% CI of the difference (− 18; − 4)  p = 0.002
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independently with the incidence of appropriate thera-
pies. The same variables appeared as independent pre-
dictors of appropriate shocks: secondary prevention 
(HR = 2.2; 95% CI 1.6–3.2; p < 0.001), burden of NSVTs 
(HR = 1.04; 95% CI 1.02–1.06; p < 0.001) and beta-blocker 
treatment (HR = 0.6; 95% CI 0.4–0.9; p = 0.04). However, 
the CL of NSVTs was not a predictor of either appropri-
ate interventions (HR = 0.4; 95% CI = 0.4–1.5; p = 0.6) or 
appropriate shocks (HR = 0.5; 95% CI = 0.3–1.6; p = 0.4).

As shown in Table 3, the burden of NSVTs per patient 
maintained its independent predictive capacity on the 
incidence of appropriate therapies over the whole spec-
trum of CL values.

Appropriate therapies due to monomorphic VT
The 1441 MVT occurred in 183 patients. Figure  1. The 
mean CL of MVT was 335  ms (95% CI interval 324–
340). There were 446 (31%) fast VT episodes with a 
CL ≤ 320  ms that occurred in 97 (23%) individuals. As 
shown in Table  2, the mean CL of NSVTs was similar 
in patients with or without appropriate therapies due to 
MVT. By multivariate analysis (Cox-regression), the indi-
cation for secondary prevention (HR = 1.6; 95% CI = 1.2–
2; p = 0.4) and a NSVT burden > 5 episodes (HR = 2; 
95% CI = 1.6–2.; p = 0.002) appeared to be independent 
predictors of appropriate therapies due to MVT. How-
ever, neither the beta-blocker treatment (HR = 0.7; 95% 
CI = 0.5–1.06; p = 0.1) nor the mean CL of the NSVT 
episodes (HR = 0.5; 95% CI = 0.4–1.5; p = 0.5) reached 
statistical significance.

Among patients who presented NSVT and MVT epi-
sodes (n = 143), we analyzed the relationship between 
the adjusted mean CL of the NSVTs (n = 1288 episodes) 
and the CL of the first appropriate therapy due to MVT 
occurring subsequently. Although the mean CL was 
shorter in NSVT [324 ms (95% CI 320–227)] compared 
to MVT episodes [330 ms (95% CI 326–334)], we found 
a significant correlation between the two (Fig.  1, left), 
with similar robustness in individuals with ischemic (r 

coefficient = 0.86; n = 90) versus non-ischemic cardio-
myopathy (r = 0.90; n = 543, and in primary (r = 0.86; 
n = 73) versus secondary prevention (r = 0.90; n = 70). 
The strongest correlation was observed in subjects 
with > 5 NSVTs, as shown in Fig. 2.

We also analyzed the agreement between both values. 
The difference between the two values was 2 ± 8.3 ms, 
with only 7.6% (11/145) of patients in whom the differ-
ence between the two CL was outside the concordance 
limits. The agreement was greater, again, in individuals 
with > 5 NSVTs. As shown in Fig. 3, in more than 95% 
of such patients both values were within the interval of 
agreement (0.32 ± 4 ms).

Appropriate therapies due to VF
Fifty episodes of VF occurred during the follow-up in 
27 (6.5%) patients; of these, 21 presented at least one 
NSVT. Figure  1. As shown in Table  1, the cumulative 
incidence of VF increased according to the NSVTs 
burden.

The adjusted mean CL of the NSVTs was significantly 
lower in subjects with episodes of VF. Table 2. By multi-
variate analysis, the adjusted mean CL of NSVT episodes 
was the only independent predictor of appropriate thera-
pies due to VF: HR = 0.97 (95% CI 0.95–0.99); p < 0.005. 
Neither the burden of NSVTs > 5 episodes (HR = 1.6; 
95% CI 0.6–4.2; p = 0.3) nor the beta-blocker treatment 
(HR = 0.5; 95% CI 0.2–1.1; p = 0.1), nor the indication 
for secondary prevention (HR = 1.6; 95% CI 0.7–3.6; 
p = 0.3) reached statistical significance. As shown in 
Fig.  4, patients with at least one fast episode of NSVT 
(CL ≤ 300 ms) experienced a higher incidence of appro-
priate therapies due to VF.

Discussion
Main findings
In this work we have analyzed the relationship between 
the CL of NSVTs episodes occurring early (i.e., in the 
first six months after implantation of an ICD) and the 
arrhythmias underlying the therapies applied by the 
devices. The main findings of this study are: (1) unlike the 
burden, the CL of NSVT episodes occurring early after 
an ICD implantation is not an independent predictor of 
appropriate therapies; (2) the CL of the first MVT caus-
ing appropriate therapy is closely related to the adjusted 
mean CL of precedent NSVT episodes and such relation-
ship (expressed as a significant correlation and concord-
ance) is especially robust in patients with more than 5 
NSVTs; and (3) patients who present with fast episodes 
of NSVTs are at significantly increased risk of appropri-
ate therapies due to VF.

Table 3  Adjusted hazard ratio of NSVT burden according to the 
mean CL of the episodes (adjusted for multiples episodes per 
patients, GEEM)

Multivariate Cox proportional hazards regression analysis

NSVT nonsustained ventricular tachycardia, CL cycle length, GEEM generalized 
estimating equations method, HR hazard ratio, CI confidence interval

Mean CL of NSVTs 
(ms)

Number of 
patients

HR (95% CI) p value

 ≤ 310 58 1.06 (1.01–1.12) 0.03

311–330 156 1.05 (1.03–1.08) < 0.001

331–400 36 1.07 (1.02–1.13) 0.012
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NSVT episodes and electrical therapies
The occurrence of episodes of NSVT in subjects with left 
ventricular dysfunction is associated with an increase 
risk in arrhythmic events. This is true both for NSVTs 
observed during continuous ambulatory ECG monitor-
ing [10] and for their documentation during ICDs inter-
rogation [3]. Although there are few updated data on 
myocardial tissue characterization, it has classically been 
assumed that, in subjects with ischemic heart disease, the 
electrophysiological substrate of subjects with only epi-
sodes of NSVT, sustained MVT or VF is different. There-
fore, both the presence of pathological electrograms is 
more frequent and the endocardial activation time of the 
left ventricle is longer in individuals with MVT [11]. In 
addition, regardless of etiology, it is assumed that reentry 
is the mechanism underlying the vast majority of MVTs 
among subjects with scars and ventricular dysfunction 
[12].

The arrhythmogenic substrate in subjects with myo-
cardial scars is not stable, but progresses over time [13], 

which may justify the clinical evolution from nonsus-
tained to sustained forms of VT [14]. In this line, Elin 
et al. have shown the existence of a significant association 
between the induction of NSVTs after catheter ablation 
and the recurrence of sustained MVT [15]. In addition, 
different burdens of unsustained tachycardias may corre-
spond to different degrees of substrate evolution.

CL of NSVT episodes and ICD interventions
Several studies have found an association between the 
incidence of NSVTs and the occurrence of appropri-
ate therapies. The CL of the non-sustained episodes 
analyzed in such series has been variable: from evaluat-
ing only rapid episodes (CL < 320  ms) [3] to analyzing 
NSVTs with CL < 400 ms [4, 6]. However, in none of them 
has been studied the impact of CL on the incidence and 
characteristics of arrhythmias that subsequently produce 
appropriate therapies. According to our data, unlike the 
burden, the CL of NSVTs is not a predictor of the subse-
quent incidence of appropriate therapies. In other words, 

Fig. 2  Correlation between the mean CL of NSVT episodes and the CL of the first MVT leading to appropriate therapy. Left: all patients (n = 143). 
Right: Top individuals with 1–5 NSVT episodes (n = 60). Bottom subjects with > 5 NSVT (n = 83)
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the burden of NSVTs per patient maintained its inde-
pendent predictive capacity on the incidence of appropri-
ate therapies over the whole spectrum of mean CL values 
(Table 3).

Among ICD patients with left ventricular dysfunction, 
the vast majority of appropriate therapies are caused by 
MVT. The mean CL of NSVTs is slightly lower than that 
of the MVT which causes the first appropriate therapy, 
surely because, among ICD patients, the vast majority 
of MVTs slow discreetly from detection to therapy [16]. 
Remarkably, after analyzing the mean CL of the NSVTs 
and that of the first MVT, which subsequently led to an 
appropriate therapy, we observed a significant correla-
tion and agreement between the two that was especially 
robust in subjects with more unsustained episodes. It 
could be thought that it was the same tachycardia with 
different duration, a circumstance that is impossible to 
confirm with our data. In any case, these data indicate 
that the arrhythmic substrate underlying such individu-
als is not only more active, but also more specific. In this 
way, the CL of the NSVTs could be used as a reference for 
the programming of the detection windows.

VF episodes
In patients with ICD and left ventricular systolic dysfunc-
tion appropriate therapies due to VF are rare, accounting 

for less than 20% of events and affecting a minority of 
subjects [17 18]. Their incidence appears to be similar 
regardless of etiology (ischemic vs. non-ischemic [19]) 
and indication (primary vs. secondary prevention [18]). 
Only individuals with a previous history of VF appear to 
be more at risk [20].

According to our data, the CL of the NSVTs is a pre-
dictor of subsequent appropriate therapies due to VF. In 
our series, 6.5% of patients had at least one rapid episode 
of NSVT (CL ≤ 300  ms): one out of such subjects will 
undergo appropriate therapies for VF in the medium and 
long term. These data should be taken into account when 
programming the devices in selected individuals, to avoid 
delaying detection in the VF zone, since VF episodes pro-
duce a rapid hemodynamic impact, including loss of con-
sciousness if not treated quickly.

Limitations
The detection algorithms used until 2013, although vali-
dated in several multicenter studies, may have been too 
sensitive, so that the incidence of appropriate therapies 
may be overestimated.

We do not have data on the compared morphology 
(i.e., far-field electrograms) of the NSVTs versus the 
subsequent MVT that resulted in appropriate therapy. 
Although this analysis could have provided additional 

Fig. 3  Bland–Altman graph assessing the agreement between the mean CL of NSVT episodes adjusted for multiples episodes per patient (GEEM) 
and the CL of the first MVT that resulted in appropriate therapy among patients with > 5 NSVTs. Each red circle represents a patient. Therefore, in 
these subjects the CL of the previous non-sustained episodes and the CL of the first subsequent MVT is virtually the same
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information regarding their anatomical origin, it is often 
not possible to carry it out because of the change in the 
morphology of the first beats of the VTs.

Finally, since we only analyzed patients with a single- or 
dual-chamber ICD, our findings are not applicable to car-
diac resynchronization patients.

Conclusions
Unlike the burden, the CL of NSVTs occurring early after 
an ICD implant, is not a predictor of having appropriate 
therapies in general, nor of appropriate therapies due to 
MVT. However, patients presenting with fast NSVT are 
at significant risk of appropriate therapies due to VF. In 
addition, all nonsustained events with a CL within the 
range explored in this study have prognostic impact.

There is some specificity between the mean CL of such 
NSVT episodes and that of the ventricular arrhythmias 
that subsequently lead to appropriate therapies, which 
may be useful when programming the devices.

Future efforts will need to be directed to determine 
which patients may be candidates for either antiar-
rhythmic drug therapy or catheter ablation for the 

elimination NSVT episodes and to assess whether 
arrhythmia suppression can improve outcomes in these 
patients.
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