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Abstract

One of the most important challenges in today’s practice of cardiology is prevention of sudden
cardiac death (SCD) in high risk patients with coronary heart disease (CAD). Hemodynamically-
tolerated sustained ventricular tachycardia (HTVT) comprises up to 30% of all cases of
monomorphic ventricular tachycardia (MMVT) in patients with CAD. While there is a consensus
on treatment of hemodynamically-unstable sustained VT in patients with CAD, some controversies
regarding the proper treatment of HTVT exist. We re-examined existing clinical evidence,
controversies and current guidelines on the treatment of HTVT in patients with CAD and
demonstrated that compared to implantable cardioverter-defibrillators, amiodarone is not an
acceptable therapeutic option in patients with ischemic heart disease who suffer from HTVT

(franian Heart Journal 2006; 7 (1): 47-55).
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ne of the most important challenges

facing cardiologists today is prevention
of sudden cardiac death in high risk patients
with CAD.! There is some evidence in favour
of amiodarone’s potential benefit in
prevention of SCD in high-risk post-
myocardial infarction (MI) patients.?
The development of 1CDs has been a dramatic
advancement in the management of patients
with ventricular tachycardia (VT).
Several reviews have assessed the current
evidence on the superiority of ICD in
prevention of SCD in various patient
populations with  spontaneous sustained

MMVT compared to amiodarone, which is
beyond the scope of thisarticle; and based
on these studies, AHA/ACC guidelines
have given ICD aclass| indication with level
of evidence:

B in patients with spontaneous sustained VT
(irrespective of hemodynamic status during
arrhythmia) in association with structural
heart disease.*

While there is a consensus on the treatment of
hemodynamically-unstable sustained VT in
patients with CAD, some controversies exist
regarding the proper treatment of HTVT." *
Thisreview intends to re-examine existing
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clinical evidence, controversies and current
guidelines on the treatment of HTVT in
patients with CAD.

Prevalence of MMVT and HTVT in patients
with CAD and itsimpact on survival

Late sustained MMVT occurs in 3-5%° of
patients after an acute myocardial infarction
(M1) and has been associated with a poor
prognosis (relative risk of mortality: 2.6 to 9.1
according to different studies compared to
those with no VT).* Several studies have
assessed the effect of MMVT on the survival
of patients with CAD.**® * The reported
annual mortality of these patients varied from
5% (in those with EF>50%)® to more than
40%° in patients with LV dysfunction.

Newby et al.° have examined the incidence
and impact of MMVT on the survival of
40,895 post-MI patients in the “Global Use of
Streptokinase t-PA for Occluded Coronary
Arteries” (GUSTO)-I trial. In GUSTO-I, the
incidence of late sustained MMVT was 3.5%.
The overall one-year mortality in 30-day
survivors in the late VT group was 24.7%
(mean EF=46%) compared to 2.7% in
patients with no VT (mean EF=52%). Al-
Khatib et al.'* has recently assessed the effect
of late MMVT on survival of 15,042 post-Ml
patients participating in GUSTO-III trial,
which confirmed the above-mentioned
findings of GUSTO-I. These results were
confirmed also by a study on 26,416 patients
with acute coronary syndrome® The
prevalence of late MMVT in these patients
was 2.1% (lower than post-MI patients in
GUSTO-I and I11), but the hazard ratio (HR)
was comparable (HR = 5, 95% confidence
interval=3.8-6.5) to GUSTO-I and |11 studies,
compared to patients with no VT. It is worth
mentioning that in GUSTO | and Ill, the
mortality of patients with late sustained
MMVT was higher compared to patients with
late VF. Thisis in accordance to CARE group
results,*® which showed that the probability of
appropriate ICD discharge is two times higher
in patients with sustained MMVT compared

to those with aborted SCD and VF. A recently
published guideline by the European Society
of Cardiology" has recommended amiodarone
and beta blockers as a class Ila and I1CD,
along with ablation and surgery, as class I1b
recommendation for the treatment of patients
with HTVT. The above-mentioned statement
could only be accepted if one assumes that the
mortality in HTVT is significantly lower than
more severely symptomatic VTs and that
amiodarone therapy is equal or superior to
ICD with respect to prevention of SCD in
these patients. HTVT comprises up to 30% of
all cases of MMVT in patients with CAD.** 4
Several studies have examined the effect of
HTVT on survival compared to more severely
symptomatic VT. Although Sarter et al. have
suggested a better prognosis for HTVT,™
some debate exists on their data'® as 64% of
deaths in their study were non-sudden either
due to perioperative death, recurrent
infarction or progressive heart failure. Thirty-
seven percent of the patients were treated with
VT surgery, with a perioperative mortality of
20%. This surgery improved the outcome in
patients who survived the operation and gave
an inaccurate estimate of the risk of SCD in
those who survived. They also found that
longer VT cycle length, which one could
expect to be associated with more benign
symptoms, is associated with higher mortality
and showed that the risk is similar to patients
with more severely symptomatic VT. Raitt et
a. peformed a retrospective subgroup
analysis of AVID registry *° and showed that
the absence of symptoms with sustained VT
does not predict a benign prognosis (see
below). Olson et al. assessed the predictors of
SCD in 122 patients followed for an average
of 19.5 months *” and showed that the rate of
SCD is not affected by presence or absence of
symptoms during MMVT. Multiple VTs
(including very rapid, poorly tolerated VTS)
are commonly induced during
electrophysiological (EP) testing in patients
with stable VT.®® Having these in mind,
HTVT actually isamarker of the substrate for
reentrant VA, which may cause more
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malignant VA during long-term follow-up.
Based on available data, ICD therapy
decreases all-cause mortality in CAD patients
with sustained VT, and with respect to the
above-mentioned  findings, could also
decrease the mortality in patients with HTVT.
Patients with HTVT are a high risk for
sudden arrhythmic death, and presumably it is
not the recurrence of the stable VT, but a
more malignant VT, that leads to SCD.
Bocker et a. studied the natural course of 50
patients (82%, CAD) with HTVT who
received 1CD.* They showed that during a
mean follow-up of 17 months, 33 patients
(66%) had 3861 episodes of ventricular
tachycardia, which is comparable to other
studies on patients with  sustained
MMVT. 2% Ninety-one percent of these
episodes were terminated by antitachycardia
pacing. Eleven patients (22%) had episodes of
potentially life-threatening fast VT (CL<250
ms) during the follow-up period. Inthe AVID
registry, ** (mean follow-up of 16.9 months)
the mortality rate for patients with syncopal
VT was 21.2% and for asymptomatic VT was
19.7% (P=NS). Had the ICD not been
implanted in the Bocker study, their patients
would have had at least the same mortality as
in the AVID registry. It is worth mentioning
that in Bocker’s study (like
Electrophysiologic Study vs. Electromagnetic
Monitoring trial),?> EP study failed to predict
which patient would have more rapid VT in
the follow-up. In conclusion, currently
available data depict that HTVT negatively
affects the survival of post-MI patients as
more severely symptomatic VT does.

Role of amiodarone in the treatment of
patients with Sustained VT

A: Empiric Amiodarone therapy

Secondary Prevention: Amiodarone
suppresses premature ventricular
depolarisations and episodes of non-sustained
VT, but there have not been any placebo-
controlled trials on its effectiveness on
sustained VT and VF.? All available articles

only report the outcomes of patients with
resuscitated cardiac arrest or recurrent VT
treated with amiodarone alone or versus other
antiarrhythmic agents. Some reports conclude
that amiodarone is effective, and some
suggest that amiodarone is not as effective as
it was shown by early promising reports.
Cardiac Arrest in Seattle: Conventional versus
Amiodarone Drug Evaluation study, as the
only randomized clinical trial, showed that
amiodarone is superior to other conventional
antiarrhythmic drugs, which we know today
increase cardiac mortality.”® The largest
follow-up of amiodarone-treated patients™
(589  patients  with  supraventricular
tachycardia, 83% of whom had VT or VF),
showed that 5-year cumulative risk of sudden
death was 22% and of total death, 46%. The
cumulative risk of drug failure (defined as
SCD, VA recurrence or drug discontinuation)
at 5 years was 50%. In conclusion, it is hard
to reach any definite conclusion as to the
efficacy of amiodarone based on these
uncontrolled reports.

Primary prevention: Two meta-analyses
assessed fifteen randomized clinical trials
(5864 patients), including six in post-MlI
patients>*° which were performed on
amiodarone as a prophylaxis against SCD in
moderate- to-high-risk patients for SCD. The
medical regimens used in "usual care"
controls were not reported clearly and active
control therapies included propranolol, sotalol
and treatment with predominantly type |
antiarrhythmic agents.

Two meta-analyses™®® of these trials showed
a 13% to 19% reduction in total mortality, but
the odds ratio was different based on the
control group: the odds ratio for total
mortality was lower in trials with "usual care"
controls (odds ratio, 0.58; 95% ClI, 0.41 to
0.83; P=.003) and in trials with active
controls (odds ratio, 0.73; 95% CI, 0.43 to
1.25; P=.25) than in trials with placebo
controls (odds ratio, 0.90; 95% CI, 0.76 to
1.06; P=.20). These two meta-analyses
suggested that amiodarone therapy reduces
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total mortality by between 10% (placebo-
controlled trialsonly, P=NS) and 13-19% (all
trials, P=0.03 and P<0.01, respectively) in
patients with moderate-to-high risk of sudden
cardiac death. There has been no placebo-
controlled trial so far to assess amiodarone’s
effect in patients with HTVT. Finaly, the
preliminary results of The Sudden Cardiac
Death in Heart Failure Trial (SCD-HeFT) has
recently been presented (March 8, 2004) by
Bardly. Among patients with NYHA class 11
and 111 congestive heart failure and EF < 35%
(23% with history of NSVT) who were on
optimum medical therapy, amiodarone
(compared to placebo) did not show a
beneficial effect on total mortality by
intention to treat analysis (hazard ratio=1.06,
97.5% confidence interval=0.86-1.30,
P=0.529).

B: EP-Guided Amiodarone therapy

Amiodarone is usually prescribed (as it is
recommended by ESC taskforce on SCD)
empirically. Several studies have suggested
that EP-guided therapy can increase the
success rate of therapy with amiodarone. 3%
In these studies, lack of inducible VA after
amiodarone therapy was associated with a
better outcome. Lack of suppression of VA,
increased VT cycle length and unchanged
ventricular effective refractory period were all
associated with higher long-term recurrence
of VA and mortality. There are three major
setbacks in EP-guided amiodarone therapy.
First, the success rate for complete VT
suppression rate during EP study varies
between 10-40% in these studies. Second,
there is no standard and widely accepted
ventricular stimulation protocol for the
assessment of its usefulness, and different
protocols have been used so far. Third, it has
not been tested against ICD (as the most
effective treatment against arrhythmic SCD)
in the above-mentioned trials. Schlapfer et al.
conducted the first study aming a a
comparison between EP-guided amiodarone
and ICD therapy in 84 consecutive post-Ml
patients with sustained MMVT.** Aborted

SCD and syncope were clinical presentations
of index arrhythmiain 40% of cases, and 77%
of their patients were in NYHA class < II.
They showed that the outcome of the patients
(including 55% with EF> 35%) in their study
was better with ICD than EP - guided
amiodarone therapy. During follow-up of 63
+ 30 months, total mortality (and SCD) was
42% (21%) in the EP-guided group and 15%
(2%) in the ICD group. It is noteworthy that
their data showed even complete suppression
of VT by EP-guided amiodarone therapy was
not protective against risk of future SCD
(Schlapfer J: Personal communication).

C: Adjunctive Amiodaronein Patientswith
ICD

No empiric antiarrhythmic therapy is
currently indicated in patients who have
received an ICD. Up to 40% of patients
receiving an ICD ultimately develop
“electrical storm,” defined as two or more
episodes of VT and/or VF in a one day
period.”" * These patients frequently receive
multiple ICD shocks, which severely impair
quality of life. Intravenous followed by oral
amiodarone results in successful management
and possibly a long-term effect similar to
patients who do not have electrical storm.>" 2
The OPTIC (Optimal Pharmacological
Therapy in Implantable Cardioverter) study
currently assesses the potential benefit of
antiarrhythmic medications in the reduction of
ICD therapy and electrical storm. In OPTIC,
the patients are randomized to [-blocker,
amiodarone plus p-blocker or sotalol. A sub-
study of the OPTIC study will also assess
defibrillation threshold before and after drug
therapy in patients randomized to the above-
mentioned drugs.

Although the role of amiodarone in ICD
recipients is not completely clear, amiodarone
may have some other potential benefits in
patients with 1CDs including the prevention
of supraventricular tachyarrhythmias, which
could cause inappropriate 1CD shocks; the
slowing of ventricular tachycardia, which
makes the VT more hemodynamically well-
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tolerated and/or more amenable to pace
termination; and the prevention of non-
sustained but symptomatic  ventricular
arrhythmias. Further studies are warranted to
clarify this issue.

Do the Benefits of Amiodarone (and ICD)
Change Over Time?

Meta-analysis * of CASH, CIDS and AVID
trials have shown a significant reduction in
death from any cause with ICD, and a
summary hazard ratio (ICD:amiodarone) of
0.72 (95% CI, 0.60 to 0.87; P: 0.0006).
However, neither the CIDS nor CASH trials
have demonstrated a significant benefit of
ICD over amiodarone. Bokhari et al. ** have
recently published an 11-year follow-up in a
subset of patients of the CIDS trial. After a
mean follow-up of 5.6 + 2.6 years in 120
patients, there were 28 deaths (47%) in the
amiodarone group, compared with 16 deaths
(27%) in the ICD group (P=0.0213). Total
mortality was 5.5% per year in the
amiodarone group versus 2.8% per year in the
ICD group (hazard ratio of amiodarone: 1CD,
2.011; 95% confidence interval, 1.087 to
3.721; P=0.0261).

In the amiodarone group, 49 patients (82% of
al patients) had side effects related to
amiodarone, of which 30 patients (50% of all
patients) required discontinuation or dose
reduction; and 19 patients crossed over to
ICD because of amiodarone failure (n=7) or
side effects (n=12).*

They showed that during long term follow-up,
the benefit of the ICD over amiodarone
increases and that most amiodarone-treated
patients eventually develop side effects, have
arrhythmia recurrences or die.

This finding was also confirmed recently by
Salukhe et a.* They estimated, from
published data of 8 major ICD trias, the
cumulative benefit of life-years gained and
calculated the dependency of the benefit on
the duration of follow-up.

They found that the number of life-years
gained from 1-device implantation increases

with the length of follow-up. Importantly, this
increase is markedly non-linear.

Within the 3-year span addressable, the
benefit rises with the square of time (gain o
t"*, R2=0.998, P=0.001).

They concluded that the expected benefit in
life span (life-years gained) for a patient who
has an ICD is dramatically dependent on the
time window over which the benefit is
assessed. It isimportant to consider the effect
of follow-up duration while interpreting the
results and outcome in ICD trials.**

Concerns have recently been raised about the
role of ICD therapy in apparently stable
patients with left ventricular dysfunction
several years after M1.%

It is widely believed that among patients with
CAD as the time passes from M, the risk of
SCD, and hence, the potential benefit of ICD
over amiodarone is diminishing.>*>’
Long-term follow-up of MI survivors
conducted in the 1970s and 1980s indicated
that the greatest risk of sudden death was in
the initial 6 to 12 months after infarction,
particularly in high-risk subgroups such as
those with impaired ventricular function. *
Wilber and his colleagues analyzed the time
dependence of mortality risk after MI in the
MADIT 1l cohort and evaluated whether
long-term survival benefit diminished as a
function of elapsed time from infarction to
ICD implantation.®® They found that in
contrast to early reports, mortality risk in the
MADIT Il cohort did not diminish as a
function of time from MI; instead, it actually
increased.

In addition the survival benefit associated
with ICDs appears to be greater for remote
Ml and remains substantial for up to >15
years after M1.

They also found a trend toward increasing
device benefit with remote M|, although it did
not reach statistical significance. *°

In conclusion, the aforementioned studies
have shown that the benefit of ICD over
amiodarone increases over time (Fig. 1).

This effect is observed in both primary and
secondary prevention trials.
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Fig. 1. Survival curves' during hypothetical 5 year
follow up of patientswith HTVT treated with ICD vs.
amiodarone and control group*.

FIGURE LEGEND:

* The annual al cause mortality is assumed to be 10%
in control group.

T The calculated survival is based on 10% reduction in
mortality by AMD.

T The calculated survival is based on 20% reduction in
mortality by AMD.

9 Note that survival curves diverge dramatically after 2
years of follow up which sgnifies the effect of follow
up duration on assessment of treatment options in these
patients (see also: Do the Benefits of Amiodarone (and
ICD) Change Over Time?).

AMD: Amiodarone.

Conclusion

Despite current controversies and differences
in guidelines, the currently available data
show that CAD patients with HTVT have a
similar  prognosis to more severely
symptomatic VT patients and, therefore,
amiodarone is not an acceptable treatment in
the ICD era in these patients and that ICD is
the preferred mode of treatment in this
setting. Thus, we suggest that in CAD
patients who have HTVT, ICD should be
considered as a class Ila (level of evidence:
B) treatment and that amiodarone should also

be reclassified from class lla to class Ilb
indication in these patients.
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