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Dr. Milan comments

The case presented by Johnston et al.' is remarkable for
its successful negotiation of several clinical challenges.
Of note, the prescription of a wearable cardioverter-
defibrillator (WCD) in this patient with syncope is not
routine; indeed, although the case is well-described,
it is difficult at first glance to understand what clini-
cal features led the clinicians to prescribe the WCD.
Recognized historical high-risk features were largely
absent in the history—these typically include the absence
of a prodrome, injury associated with the syncope, fam-
ily history of sudden death, and prior cardiac disease. It
appears that the only high-risk feature in this patient was
the exertional nature of one of her two episodes of syn-
cope. According to established syncope risk scores such
as Osservatorio Epidemiologico sulla Sincope nel Lazio
(OESIL)? and Short-term Prognosis of Syncope (StePS),?
she had only the abnormal electrocardiogram (ECG)
(prolonged corrected QT interval at presentation) that
signaled her higher risk. Yet, the clinicians managing this
case prudently recommended a WCD—which may have
saved the patient’s life.

The management of syncope can be difficult and the
patient history is such an important component of the
initial evaluation that it is difficult to challenge the deci-
sion-making of the treating physicians. I would argue
that the physicians picked up on subtle historical features
of the presentation that clued them in and made them
uncomfortable with the thought of sending this patient
home without some form of protection from ventricular
arrhythmias. Given the myriad clues and nonverbal cues
that we process when interviewing a patient and their
family, it may be difficult to identify exactly what fea-
tures convinced the treating physicians to prescribe the
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WCD. For this reason, until artificial intelligence systems
develop “hairs on the backs of their necks,” physicians
will likely continue to have job security.

The WCD® 2000 system (Lifecor Inc., Blawnox, PA,
USA) was approved in 2001 by the United States Food
and Drug Administration through a premarket approval
process and its name later changed to LifeVest® in 2002,
with eventual acquisition by Zoll Medical Corporation
(Chelmsford, MA, USA) in 2006. The device is approved
for “adult patients who are at risk for sudden cardiac
arrest and [who] are not candidates for or [who] refuse
an implantable defibrillator.”* Technically, the present
patient fits the bill. The WCD was approved based on
demonstrated efficacy to successfully terminate ven-
tricular arrhythmias without delivering a high rate of
inappropriate therapies. However, large clinical trials to
guide its use have not been forthcoming. The Vest Pre-
vention of Early Sudden Death Trial and VEST Registry
(VEST) study was negative for the reduction of sudden
cardiac death (SCD) in the postmyocardial-infarction
“waiting” period, but was likely underpowered and had
a protracted enrollment period, during which time, the
enrollment target was reduced. An unmeasurable chal-
lenge to the VEST study was also the availability of the
WCD off-label, allowing physicians to readily prescribe
a WCD for their postmyocardial-infarction patients with
the highest risks and leaving only a lower-risk subset
available for enrollment, thus making any benefit more
difficult to detect. Despite the lack of hard clinical evi-
dence to support the WCD’s use in syncope, this case
demonstrates the importance of having the WCD in the
cardiologist’s toolbox.

Considering for a moment the decision of which implant-
able cardioverter-defibrillator (ICD) might best benefit
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this patient, I would recommend a dual-chamber trans-
venous device. While I think that single-chamber ICDs
are often preferred—especially in primary-prevention
settings without pacing indications—in this patient who
was already on escalating doses of antiarrhythmic medi-
cation, it might prove prudent to have the ability to pace
the atrium in case there is spontaneous or drug-induced
bradycardia. The subcutaneous ICD could be considered,
but only after careful discussion of the positives and neg-
atives regarding this patient who might need pacing in
the future and who already experienced one successful
antitachycardia pacing (ATP) episode in the first week
after ICD implantation.

David J. Milan, mp (dmilan@mgh.harvard.edu)

!Cardiology Division, Massachusetts General Hospital,
Boston, MA, USA

The author reports no conflicts of interest for the pub-
lished content.
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Dr. Klein postulates

This 53-year-old woman was lucky to have been saved
from drowning by her daughter and then to have fallen
in the hands of experienced physicians who were not
misdirected by debatable guideline adherence. Her com-
plex premature ventricular complexes (PVCs) indicated
a potential risk of life-threatening ventricular arrhythmia
episodes, which could explain the repetitive loss of con-
sciousness she experienced. Without a prior history of
similar events and an inconspicuous family history of an
inherited arrhythmia syndrome, more detailed risk strat-
ification was mandatory in this case, particularly because
of proven normal ventricular function, lack of heart fail-
ure, or significant ECG abnormalities. Prescribing the
WCD here despite it not being mentioned in the syncope
guidelines was, in my opinion, absolutely correct and
was the only reasonable way to gain time to complete
scheduled magnetic resonance imaging (MRI) diagnos-
tics or further risk assessment. Early prescription of the
WCD likely saved the life of this patient.
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Using the WCD to protect this patient during risk strat-
ification with the possibility of performing continuous
ECG monitoring and analysis without being forced to
hospitalize her is the most important benefit of the WCD
in all cases and should always be the approach taken in
cases with a potential risk of sudden arrhythmic death,'?
regardless of the underlying disease. The WCD must not
be considered a “therapy”; it allows for diagnostic proce-
dures to be performed while ensuring protection of the
patient in order to assist the physician with the decision to
either confirm or defer the need for future ICD therapy. As
such, it is hard to understand why the WCD is underrated
and even neglected in some of the current guidelines.

An important component of the WCD is the response
button that conscious patients can use to withhold shock
delivery or to prevent inappropriate discharges for non—
ventricular tachycardia (VT)/ventricular fibrillation (VF)
signals. The VT /VF conversion rate is about 98%, which of
course is not identical to survival of an arrhythmic event.
Survival after successful defibrillation depends upon the
resumption of regular cardiac function after a VI/VF
event, regardless of whether defibrillation was performed
by an ICD, WCD, or automated external defibrillator. Our
longtime experience with WCD prescription has demon-
strated that even very rapid VT events are often fairly
well-tolerated in patients with normal ventricular func-
tion and allow for response button use for up to one hour,
avoiding shock delivery with full consciousness.®> Even
with new ICD programming algorithms, this would not
be possible and may lead to unpleasant shock delivery.
We also learned from the use of the WCD response button
how often sustained VTs will terminate spontaneously.

The presentation in Johnston et al.’s Figure 3 of the first
WCD shock should not be described as simply a “failed”
shock—that is, the first shock successfully terminated
VT.* However, after the first normal beat, sustained VT
reinitiated and, after the second of potentially five shocks,
the VT was permanently terminated.

When debating what could have been done differently,
my answer is that the ICD was implanted too early and
that WCD wearing should have instead been continued
for at least three or even six months prior to potential ICD
placement. The fact that another VT episode occurred
shortly after ICD implantation does not mean that the
patient continued to be at a long-term risk of sudden
arrhythmic death. Actually, the authors mention that the
patient remained arrhythmia-free with sotalol medica-
tion. Unfortunately, we do not learn how long the patient
was followed after ICD implantation.

It was assumed that this patient suffered from myocardi-
tis of most likely an acute nature, since arrhythmia symp-
toms occurred only two weeks before the drowning event
in a seemingly so-far-healthy, symptom-free woman.

MRI scanning showed late gadolinium enhancement
(LGE) deposits, which were interpreted as typical for
nonischemic cardiomyopathy or fibrosis caused by viral
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myocarditis.” One question to bring up here is: why was it
considered enduring or nonperishable? With only one ini-
tial MRI scan, one could argue it would be impossible to
confirm the stability or permanency of the LGE deposits.
Not rarely, these deposits can disappear and the arrhyth-
mic risk may become lower or even vanish.®” Therefore,
we postulate that it would have been necessary to repeat
MRI scanning after three or even more months under the
protecting umbrella of the WCD. Only after further MRI
scanning would the persistence of scar or fibrosis have
confirmed the arrhythmia risk, providing enough infor-
mation to implant an ICD. The Prolongation of Reverse
Remodeling Period to Avoid Untimely ICD Implanta-
tion in Newly Diagnosed Heart Failure Using the WCD
(PROLONG) study® clearly demonstrated the usefulness
of longer WCD prescription in order to justify or avoid
ICD therapy.® There are also numerous other studies that
have revealed an improvement of left ventricular func-
tion and a disappearance of LGE deposits in patients with
nonischemic cardiomyopathy or myocarditis.’

In summary, for this interesting case, our procedure
would have been WCD prescription, MRI, and other
diagnostic procedures (perhaps even myocardial biopsy),
with prolonged WCD wearing lasting at least three
months or even longer. Subsequently, only then would
the decision for either single-chamber ICD or no ICD
implantation be made.

Helmut U. Klein, mp, FHRS, FEsC (helmut.klein@heart.
rochester.edu)!

!Clinical Cardiovascular Research Center, University of
Rochester Medical Center, Rochester, NY, USA

The author reports no conflicts of interest for the pub-
lished content.
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Dr. Gimbel explores

In this issue of The Journal of Innovations in Cardiac Rhythm
Management, Johnston et al.! present an interesting case of
a middle-aged, healthy, fit, physically active woman with
recurrent syncope who was managed within the context
of an initially largely negative workup at a community
hospital followed by discharge and subsequent referral
to a tertiary care facility for further diagnostic testing and
therapy. At the end of the manuscript, the authors pose
several questions calling on the reader to consider some
of the presenting features of the patient and deliberate on
the validity of the patient’s subsequent management and
therapy.

Regarding the first question, which inquires about the
propriety of the WCD prescription, it seems quite reason-
able to have implemented this technology to protect the
patient during her outpatient transition to undergo fur-
ther work-up and evaluation at a tertiary care facility. The
authors noted that “current guidelines do not address the
routine use of WCDs such as the LifeVest® (Zoll Medi-
cal Corp., Chelmsford, MA, USA) in patients with syn-
cope.”! While this is true, the authors ask us to take a
common-sense approach appealing to the Bayes theorem
and the pretest probability that the patient’s recurrent
symptomatic events were driven by a malignant arrhyth-
mia despite a normal echo and no significant obstructive
coronary disease at catheterization.

The patient’s initial presentation is informative and sev-
eral high-risk features including syncope with exertion
(while kayaking) and monomorphic triplets recorded
during telemetry despite normalization of her potassium
level are noted.” The markedly prolonged corrected QT
interval of 520 ms (Johnston et al.’s Figure 1) seen on the
presenting ECG is also quite concerning, although not
formally a “high-risk feature,” as repeated ECGs failed to
show this finding.? The use of nadolol 60 mg daily at dis-
charge from the community hospital strongly suggested
the clinicians believed long QT syndrome remained in
the differential diagnosis. Interestingly, the patient did
not report palpitations during her episodes of syncope,
which can point toward cardiac syncope. Alboni et al.
suggested in their publication, “when heart disease is
absent, a cardiac cause is unlikely, unless palpitations
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precede syncope. In the latter case, the possibility that a
tachyarrhythmia is the cause of syncope should be eval-
uated.” Despite the absence of reported palpitations, the
clinicians in the present case appropriately maintained a
high index of suspicion for arrhythmic syncope.

Perhaps the most disturbing high-risk element of
the patient’s presentation is what is reported to have
occurred during kayaking—namely, that the patient “fell
out of the kayak and was pulled ashore by her daugh-
ter.”! Certainly, some might characterize this as an epi-
sode of aborted sudden death, and this brings to mind
a provocative editorial by Olshansky titled “Is Syncope
the Same Thing as Sudden Death Except that You Wake
Up?.”* Had the daughter not been there to rescue the
patient and pull her ashore, it is certainly not inconceiv-
able that this patient may have drowned, leading to the
final diagnostic maneuver being a gross, histologic, and
perhaps molecular autopsy.*®

One could argue the use of an external or internal loop
monitor would be appropriate at discharge from the
community facility (and perhaps readily paid for by an
insurer), but, as Saklani et al. observed in their review
of syncope, “an obvious disadvantage of a monitoring
strategy is the potential for serious injury or death with
a subsequent event, so it is generally inappropriate when
[VT] or [VF] is suspected. Furthermore, the time course of
recurrence is unpredictable.””

Another point worth making is that the WCD offers the
value of therapy while at the same time providing symp-
tom-rhythm correlation by way of its diagnostic record-
ing capability. While the value of the WCD is found
principally in its ability to provide prompt life-saving
tachyarrhythmic therapy, its value as a diagnostic tool to
guide and refine subsequent therapy via the device’s mon-
itoring facility has perhaps gone underappreciated.®

A referral to a tertiary care facility to provide a precise
diagnosis is entirely appropriate, as ventricular tachyar-
rhythmias remained high in the differential as the cause
of the patient’s syncope. In a patient with no apparent
structural heart disease, some ventricular arrhythmias
are not particularly life-threatening, while others can be
lethal.! Further, MRI is the next best step in the diagnos-
tic work-up (perhaps in conjunction with genetic testing
in this case); the 2014 European Heart Rhythm Associa-
tion/Heart Rhythm Society/Asia-Pacific Heart Rhythm
Society expert consensus statement on ventricular
arrhythmias noted that “the presence of myocardial scar
is more likely to be associated with poorly tolerated VT,
hemodynamic collapse, degeneration to VF, and sudden
death. In most cases, echocardiography can adequately
demonstrate myocardial structure and function. If echo-
cardiography is normal, more detailed imaging using
cardiac MRI can exclude less clearly evident myocardial
scar, arrhythmogenic [right ventricular] cardiomyopathy,
nonischemic cardiomyopathy with preserved [ejection
fraction], [hypertrophic cardiomyopathy], or cardiac sar-
coidosis. It may also be helpful to reevaluate ventricular
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function when a patient with previously known [struc-
tural heart disease] presents with [sustained monomor-
phic VT].”*?

In short, this patient presented with multiple high-risk
features for cardiac syncope and, because of her required
referral to a tertiary care facility for further diagnostic
work-up (MRI) and therapy, I believe the use of the WCD
as a bridge to protect her during transition to the tertiary
care facility is entirely appropriate. In the case of long QT
syndrome (which remained in the differential diagnosis),
Owen et al. mentioned that “a WCD can provide an excel-
lent, interim solution to protect a patient from the conse-
quences of a life-threatening cardiac arrhythmia.”™

While “uncertain evidence and the uniqueness of a
patient’s health care issues often make it difficult to iden-
tify the best course of care,”' our first obligation as phy-
sicians is to think of the patient’s well-being. The fact that
the off-label use of the WCD may not be covered by an
insurance provider, with the costs subsequently borne by
the patient is surely important, and the economic implica-
tions of prescribing a WCD should also be discussed with
the patient."” Ethically, however, the fact that the therapy
might be expensive or even ultimately unaffordable for
some does not absolve the physician from presenting the
WCD as an option. Referral and prompt appearance at a
tertiary care facility are likely to be expedited, keeping
the wear time and thus cost of the WCD relatively low.
In this case, I believe the use of the WCD to have been
entirely appropriate.

Separately, considering the second question from the
authors of why the patient did not pass out with a heart
rate of 300 bpm, it is true that the rate of the wide com-
plex tachycardia as recorded by the WCD is quite rapid,
approaching 300 bpm. The answer to this question can
only be speculative in nature, but, generally, “syncope
during tachycardia is related to rate but modulated by
the specific arrhythmia (supraventricular/ventricular),
preload conditions, posture, left ventricular function, and
adequacy of vascular adaptation.”” The patient’s left ven-
tricular function was normal as demonstrated by echo-
cardiography and she had no obstructive coronary artery
disease, both of which are findings that perhaps favor the
maintenance of consciousness. In the recently published
VEST trial, “a total of 69 participants in the device group
aborted shocks by pressing the patient-response buttons
during an alarm.”'® While the VEST manuscript does not
make clear whether all such tachyarrhythmic events were
VT, nor are readers told the rate of the rhythm, it seems
plausible in this patient population, where the ejection
fraction was about 28%, that many were able to tolerate
sustained monomorphic tachycardia without syncope. In
considering this second question from Johnston et al., one
isreminded of Morady et al.’s report from more than three
decades ago, which found “a sizable proportion of phy-
sicians are unaware that VT need not be associated with
shock” and added that “more emphasis should be placed
on making physicians aware that the differentiation of
VT from paroxysmal supraventricular tachycardia [SVT]
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should be based on electrocardiographic findings and not
on the patient’s blood pressure or clinical status.”!”

Moving on to the third question, which asks us to con-
sider between single-chamber, dual-chamber, and subcu-
taneous ICD therapy, perhaps surprisingly, one could ask
whether this patient even needs an ICD. Might WCD use
be able to be continued if the cardiomyopathy found on
cardiac MRI is expected to resolve?'® This takes us to the
question of just what was this patient’s diagnosis prior
to ICD implantation. Nothing related in the Johnston
et al. manuscript suggests the patient had a recent viral
illness. However, this is not uncommon as, even in biop-
sy-proven myocarditis, the patient’s presenting symp-
toms can be quite variable, mimicking other cardiovas-
cular conditions.'”?’ While one might argue that the wide
complex rhythm recorded by the WCD might be atrial
flutter conducted aberrantly in a 1:1 fashion, this seems
unlikely in light of the MRI findings.

Recalling the results of the MRI, which was obtained
upon referral to the tertiary care facility, Johnston et al.
mention that “the location of the patient’s scar sug-
gested a substrate consistent with the morphology of her
monomorphic [VT],” which involved the “basal-inferior
and inferoseptal walls” (Johnston et al.’s Figure 4). Fur-
thermore, “an MRI scan demonstrated the presence of
delayed myocardial enhancement in the midmyocardium
and epicardium, suggesting a nonischemic origin such
as myocarditis, amyloidosis, sarcoidosis, or some other
form of nonischemic cardiomyopathy. This patient’s scar
was thought to be most consistent with a phenomenon of
residual fibrosis from a past viral myocarditis.”?

In the case under consideration, the percentage of LGE
extent is not specified for the reader, but the presence,??
extent,?® and LGE scar location’*?* can indeed be con-
sidered as important. Becker previously noted that “the
amount of fibrotic burden, measured as the extent of LGE
on [cardiac MRI], was described by various studies as a
strong independent predictor for ventricular arrhythmic
events.”?

One can recall from the echocardiogram that the present
patient’s ejection fraction is normal. However, again, this
is not an unusual finding in viral cardiomyopathies.?
Indeed, in their recent review and meta-analysis, Becker
et al. noted that “these findings underscore that ejec-
tion fraction should be regarded as a readily available
measure of substrate burden, particularly in patients
with ischemic cardiomyopathy, but its usage should be
reconsidered in patients with [dilated cardiomyopa-
thy]. Cohort studies show that most patients with sud-
den death in this patient group have only a moderately
reduced ejection fraction (> 35%) and, as recently demon-
strated by Halliday et al., that the presence of mid-wall
LGE identified a subgroup of patients at increased risk for
SCD.”? Turning to Halliday et al.’s work, these authors
concluded that “a model based on the presence of septal
LGE best predicted all-cause mortality. Whereas septal
LGE was also associated with increased SCD events, the
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greatest risk was seen with concomitant septal and free-
wall LGE. A model accounting for the greater risk associ-
ated with concomitant LGE in the septum and free-wall
was most effective for SCD. Additionally, subepicardial
or multiple patterns of LGE were associated with a high-
risk of SCD events.”? Though nothing is provided in the
history of the current patient to suggest a recent viral
illness, the patient’s MRI findings are consistent with a
viral cardiomyopathy. A normal ejection fraction is fre-
quently seen in patients with viral cardiomyopathy, and
the presence and pattern of LGE** and manifest VT
clearly indicates a patient at risk for further VT and SCD.
Clearly, some type of therapy for the patient’s ongoing
risk of VT is indicated.

While emerging as the reference noninvasive diagnostic
standard, cardiac MRI is still a work in progress® and
endomyocardial biopsy (EMB) remains the gold stand-
ard method for diagnosis.?’?® Consideration might have
been given to endomyocardial biopsy (EMB) prior to
ICD implantation if a viral myocarditis was suspected.”
The authors did highlight that the interpretation of the
cardiac MRI image was “most consistent with a phe-
nomenon of residual fibrosis from a past viral myocardi-
tis.”!** EMB has not been widely embraced, and a dated
consensus statement previously suggested that “EMB
may be considered in the setting of unexplained ven-
tricular arrhythmias only in exceptional cases in which
the perceived likelihood of meaningful prognostic and
therapeutic benefit outweighs the procedural risks.”*!
Elsewhere, advocates of a combined cardiac MRI-EMB
approach claimed that the “treatment of myocarditis
patients essentially stands on symptomatic treatment
of signs and symptoms of cardiac disease and of hemo-
dynamic impairment [as well as] on etiology-directed
treatment,”* but further cautioned that “EMB should
never be withheld when it has the potential to change the
therapeutic strategy, since it allows [for the] detection of
giant-cell or eosinophilic myocarditis and [the] exclusion
of infectious agents or viral genome in the myocardium
of patients who may be candidates for immunosuppres-
sive treatments.”%

Nevertheless, “[the] indication for [ICD implantation] is
controversial, because myocarditis may heal completely.
Bridging using a LifeVest® [(Zoll Medical Corp., Chelms-
ford, MA, USA)] in patients with myocarditis and severe
ventricular arrhythmia [(ie, VT, VF)] could solve the tran-
sient problem.”*

Thus, rather than moving immediately toward implanta-
tion of an ICD, another option could have been to continue
the WCD prescription until the chronicity of the myo-
carditis (and ongoing risk for VI /VF/SCD) was firmly
established. Finally, given the presentation of the patient
in question (ie, syncope/arrhythmic), a “negative” car-
diac MRI (no LGE) would not preclude the clinician from
proceeding with EMB, as cardiac MRI in an arrhythmic
presentation may not be particularly sensitive for myo-
carditis."” In the present case, while the patient’s cardiac
MRI findings appear consistent with a prior myocarditis,
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an understanding of the onset and chronicity of the myo-
carditis may have been improved with the performance
of EMB. Whether this would have led to a delay or even
omission of ICD implantation is entirely speculative and
unknown. Peretto previously remarked that, “even after
inflammation recovery, scar-related ventricular arrhyth-
mias can occur any time during follow-up”??® and, thus,
EMB, irrespective of the findings, may not have materi-
ally impacted the choice of whether to implant an ICD,
particularly in light of the VT recorded by the WCD.

While beyond the scope of the discussion in response to
question no. 3, VT ablation directed toward the arrhyth-
mia or premature ventricular contraction ablation as a
trigger might have also been an appropriate option.

Once the decision to proceed with ICD implantation
was made, it appears the clinicians favored placing a
dual-chamber system over a single-chamber transvenous
ICD or a subcutaneous ICD. The merits and rationale for
a traditional transvenous ICD versus a subcutaneous ICD
have been well-outlined by Al-Khatib et al.*® The forth-
coming results of the Prospective, Randomized Com-
parison of Subcutaneous and Transvenous ICD Ther-
apy (PRAETORIAN) trial (ClinicalTrials.gov identifier:
NCT01296022) are expected to further inform our deci-
sion-making capacity in this regard.

Given the occurrence of VT prior to ICD implant, this
patient is now considered a “secondary prevention”
patient, not a “primary” one. One might favor implanta-
tion of a subcutaneous ICD at the time of implant, as the
documented tachycardia of about 280 bpm (seen while
wearing the WCD) is less likely to have responded to
ATP. Importantly, that a subsequent slower VT occurred
(successfully addressed by ATP) after implant of the
dual-chamber device does not support the validity of
the initial decision to implant a transvenous system. Irre-
spective of any post-hoc reasoning applied, the primary
flaw of the current subcutaneous ICD remains the lack
of ATP ability. Substantial evidence supports the view
that most expected tachyarrhythmias can be readily
addressed with ATP. Further, it is likely that the capabil-
ity and strengths of ATP as a therapy have not been fully
explored to date.**

As a personal preference, a device with ATP capability
in the absence of compelling circumstances (e.g., patient
preference, access issues) is favored over a subcutane-
ous device given the effectiveness of ATP. The advent of
complex multicomponent systems to address the pac-
ing and ATP deficiencies of the existing subcutaneous
ICD is—in this clinician’s mind—a needlessly complex,
expensive, and unwelcome mouse trap®** (see Figure 6
of Lau et al.¥). In the future, a unified, single-system,
nontransvenous ICD with ATP capability may provide
a full range of tachyarrhythmia therapies (both ATP and
shock) as well as backup rescue bradycardia pacing.®® In
short, the choice of a full-featured traditional transvenous
system for the patient described by Johnston et al.! is
recommended.
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Parenthetically and despite the recent change in the
Centers for Medicare & Medicaid Services’ payment
policy,® the MagnaSafe Registry,* and Hopkins data,*
implantation of an MRI-conditional ICD should be
strongly considered so that a patient might receive
unfettered access to MRI in the future.* Finally, given
the patient’s age, selecting a pulse generator with the
longest projected longevity,® even if outside any con-
tract restrictions of the implanting center, is likely to be
in the patient’s best interest in order to minimize battery
changes down the road.

In the absence of a clear pacing indication requiring
atrioventricular synchrony and with optimal program-
ming, little evidence to support the value of choosing a
dual-chamber ICD system versus a single-chamber sys-
tem exists,** although some studies encouragingly
favor dual-chamber configurations to reduce inappropri-
ate shocks.” Perhaps the team managing the patient was
concerned about bradycardia if nadolol and sotalol were
continued. From what is presented,' the patient does not
appear to need dual-chamber pacing or have any atrial
arrhythmias of concern. Sweeney offers a useful approach
to ICD selection and management.* Either a single-cham-
ber ICD or VDD* defibrillator system are likely appro-
priate. As some have said informally, “as a rule of thumb,
you should always put in an odd number of leads.”

Finally, paying attention to driving and exercise restric-
tions congruent with current guidelines and consensus
documents is also important for this patient.

In the end, the case by Johnston et al. was an excellent
choice to present and highlights the diagnostic and ther-
apeutic challenges that clinicians might face. The oppor-
tunity to comment on the case was a privilege and quite
welcome.

J. Rod Gimbel, MD (gimbeljr@ix.netcom.com)’
!Ascension Medical Group, Mequon, WI, USA

The author reports no conflicts of interest for the
published content.
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Dr. Knilans points out

The case presented by Johnston et al.' illustrates several
aspects to consider in the association between ventricular
dysfunction and the risk of sudden death. These include
the patient’s tolerance of tachyarrhythmia and the broad-
ening appropriate use of WCDs in the management of
and during the evaluation of ventricular arrhythmias and
syncope.

Current guidelines for the management of ventricular
arrhythmia appropriately focus on individuals with mod-
erate to severe ventricular dysfunction, as this is the popu-
lation who is most at risk in a society with a high frequency
of coronary artery disease and myocardial ischemia and
infarction. Those with normal ventricular function asso-
ciated with cardiac ion channelopathies also receive their
share of attention. There are few management recom-
mendations published at this time for individuals with
structurally normal hearts and normal ventricular func-
tion who have ventricular arrhythmias associated with
other causes, including myocarditis. For the management
of ventricular arrhythmia, individuals with myocarditis
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and a left ventricular ejection fraction (LVEF) of less than
35%, among other indications, meet the criteria for WCD
(ITb recommendation). As the patient in the present report
had a LVEF of more than 35%, she would not quality for
a WCD under the current criteria.2 Of note, the recom-
mendations do state that “patients with . . . myocarditis
[among other listed conditions such as newly diagnosed
nonischemic cardiomyopathy, recent myocardial infarc-
tion, and secondary cardiomyopathy] . . . are at increased
risk of [VT]/sudden cardiac arrest. However, the WCD is
of unproven benefit in these settings, in part because the
clinical situation may improve with therapy and time.”? It
would seem to me that the WCD would be ideal in situa-
tions where the patient is expected to improve with ther-
apy and time, as it can be applied in times of increased
risk and easily withdrawn without complications.

Normal ventricular function (probably both systolic and
diastolic function) in the described individual likely
allowed her to survive multiple events of ventricular
arrhythmia and indeed maintain consciousness with a
ventricular rate approaching 300 bpm. Peripheral vaso-
dilation plausibly resulted in her syncopal/presyncopal
symptoms during exertion as compared with the event
recorded by the WCD. There is a widespread belief that
VT inherently results in more hemodynamic compromise
than supraventricular arrhythmia (SVT). Over the years,
I have seen many ECG tracings of wide QRS complex
tachycardias in young individuals (many with VT) with
the words “SVT, blood pressure stable” handwritten at
the top, confirming this notion. VT may present with a
greater likelihood to cause compromise due to a higher
probability of atrioventricular dissociation than SVT.
However, there is no other a priori reason for VT to lead
to more instability than SVT conducted with aberration or
preexcitation at the same rate in individuals with normal
ventricular function. This myth is propagated by the pre-
ponderance of adult patients with VT having depressed
ventricular function as compared with the population
with SVT, usually having normal function. One could
argue that normal diastolic function is as or more impor-
tant than systolic function in maintaining hemodynamic
stability at extremely fast heart rates. The reported
patient’s prior history of high-level athletic performance
(as an ex—college basketball player) and likely continued
high activity levels (as suggested by her kayaking with
her daughter) as well as good cardiometabolic function
probably contributed to her tolerance of the arrhythmia.

At the time of placement of the WCD in the reported indi-
vidual, the diagnosis of myocarditis was suspected but not
confirmed and she was awaiting a cardiac MRI scan. Given
her syncopal event and documented ventricular arrhyth-
mia, she would seem to meet United States Food and Drug
Administration approval guidelines for WCD usage, in
that the device can be used “for patients 18 years of age
and older who are at risk for sudden cardiac arrest and
[who] are not candidates for or [who] refuse an implanted
defibrillator.”® Current published guidelines allow for the
use of a WCD under the recommendation that the “use of
WCDs may be reasonable when there is concern about a
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heightened risk of SCD that may resolve over time.”* The
use of a WCD in an individual with myocarditis and nor-
mal ventricular function is hardly new and was reported a
decade ago as a successful strategy in a similar case, albeit
in the presence of acute myocarditis.” Use of a WCD in
these situations seems prudent and is likely cost-effective.

As the reported patient survived prior episodes and
was conscious during the arrhythmia detected with the
WCD, it is possible that a simple cardiac event monitor
could have established the same diagnosis and achieved
the same end-result. However, there was a very real
possibility for the arrhythmia to degenerate and result
in a fatal outcome. Once the diagnosis was confirmed
by MRI imaging, I believe that the placement of an ICD
was appropriate. The documented ventricular arrhyth-
mia had the potential to be life-threatening and, because
the myocarditis was in the chronic stage, the arrhythmia
was unlikely to resolve within a predictable time-course,
if ever. Use of antiarrhythmic drug therapy alone seems
to carry an inappropriately high risk in the context of
this case. Catheter ablation of the tachycardia could also
be considered, but longer-term reliability in this set-
ting would be uncertain. Thought could have also been
given to the placement of a subcutaneous device, but the
successful use of antitachycardia pacing in this patient
clearly illustrates a benefit of a transvenous approach.
The value of an atrial lead is more difficult to argue and
a single-chamber device may have suited the patient’s
needs with a somewhat lower degree of risk and cost.
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Dr. Mirro and Mr. Zirille emphasize

This case underscores the prime importance of obtaining
a detailed history in patients presenting with syncope.
The American College of Cardiology/American Heart
Association/Heart Rhythm Society syncope treatment
guidelines reinforce this recommendation, classifying
syncope as class 1B-NR (level of evidence: moderate
quality; data from nonrandomized trials).! The suspi-
cion of a near-fatal syncopal episode during exertion
in a relatively healthy individual with corrected QT
prolongation (hypokalemia) further underscores the
importance of either hospitalization or use of the WCD.
Previous research has documented that hospitalization
rarely results in a determination of the etiology of syn-
cope,” while the elucidation of an etiology at discharge is
even less likely when patients are admitted for one-day
inpatient stays or to emergency department observation
units.’ Therefore, we agree completely with the decision
made by Johnston etal.* to pursue emergency department
discharge and use of the WCD. As inherited channelop-
athy was the suspected diagnosis prior to cardiac MRI,
the use of a provocative electrophysiologic study would
not have been appropriate. The aforementioned syncope
guidelines' support the use of monitoring technology,
and the pathway calls for a wearable monitor or use of
an implantable loop recorder. The WCD boasts an elec-
trocardiogram-monitoring system as a looping recorder,
which can be routinely monitored remotely by clinics.?
However, many clinicians are unaware of the monitoring
capability of the device and consider it merely a weara-
ble automatic external defibrillator. In this complex case,
we applaud these clinicians for placing the patient at the
center of their decision-making process and consider-
ing the nuances of her history in their treatment plan.
The use of medical practice guidelines has always been
promoted as a pathway but not a dictum, and should
be applied based on the individualization of clinical
circumstances.

In further considering this case, it can be said that the
preservation of cerebral blood flow with a 300-bpm
rate in a healthy individual is an excellent example of
cerebral autoregulation that can preserve conscious-
ness for a short period of time.® Also, the detection of
monomorphic VT by the WCD, although at a rate of 300
bpm, suggested that a transvenous ICD with the abil-
ity to perform ATP would have been the best choice for
this patient. As demonstrated by this case, the use of
antiarrhythmic drug therapy later on slowed the spon-
taneous VT rate, allowing ATP therapy to be successful
and confirming the validity of the clinical approach to
her care that was adopted. Finally, the identification of
a discrete scar and monomorphic VT suggests that VT
ablation could perhaps be considered for this patient
in the future, particularly if recurrent VT is an ongoing
issue.
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