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Predictors of heart failure and
mortality in chronically paced
patients: what is the best cut-
off for left ventricular ejection
fraction for CRT?

An important challenge in selecting a device for
standard pacing indication for a given patient is
to anticipate the progression of abnormalities
of cardiac function and then to choose a
device or site of stimulation that will best ac-
commodate these developments over time. In
candidates for standard cardiac pacing, the
deleterious effects of chronic right ventricular
(RV) pacing appear clinically relevant only
after long-term follow-up.1 Mazza et al.2 recent-
ly published in Europace Journal their interesting
study with a medium-term follow-up. They
concluded that the majority of patients with a
standard indication for permanent pacing and
normal left ventricular (LV) function remained
in a clinically stable condition after pacemaker
implantation,whileonly7%ofpatientsdeveloped
new-onset heart failure (HF)/mortality over a
period of 27 months. The authors stated that
left bundle branch block and LV ejection fraction
(LVEF) , 50% are univariate predictors of the
combined endpoint of HF/mortality, and that
cardiac resynchronization therapy (CRT) should
be systematically performed in patients with a
LVEF , 50%. This statement is not entirely sup-
ported by the literature data.

In a recent article,3 we distinguished the
effects of chronic RV pacing among the follow-
ing subgroups: sinus node dysfunction in the
absenceofbaseline HF, chronic atrioventricular
(AV) block in the absence of baseline HF,
implantable cardioverter-defibrillator recipi-
ents with low LVEF. In the subgroup with
chronic AV block, we separated patients ac-
cording to the clinical indication: congenital
block or AV node ablation for rate control of
atrial fibrillation. We found that studies on the
effect of chronic RV pacing on LVEF have
shown a 5–10% reduction in the latter’s value
after long-term follow-up,3 depending on base-
line characteristics and time to evaluation after
implantation. Based on this thorough review of
the literature, we indicated that a possible
cut-off value of a baseline LVEF of 40–45%

before implantation should be included in
future guidelines, if a chronic permanent RV
pacing is expected. Further studies are neces-
sary to determine cut-off values of LVEF for
CRT in subjects with a standard indication for
RV pacing.
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Author reply

We appreciate the letter by Márguez and col-
leagues and we are thankful for their valuable
comments to our paper.1 Recent guidelines2

recommend cardiac resynchronization therapy
(CRT) inheart failure (HF)patients with reduced
left ventricular ejection fraction (LVEF) and
expected high percentage of ventricular pacing,
to decrease the riskof worsening HF. Nonethe-
less, as correctly noticed by DeSisti et al.3 in
their previous work, an LVEF cut-off value has
not yet been defined. They also noticed that
chronic right ventricular pacing can induce a

reduction in LVEF of 5–10% points, and there-
fore suggested an LVEF cut-off value of 40–45%
as criterion for the CRT device if permanent
ventricular pacing is expected.

In our study, we found that LVEF , 50% was
the independent predictor of new-onset HF
over medium-term follow-up, and thus we
suggested that CRT could play a preventive
role in these patients.

A priori, we adopted the 50% LVEF value
because the LVEF range 35–50% is usually con-
sidered an area of mild systolic dysfunction.
However, in our opinion, adopting a single
cut-off value may be inadequate when dealing
with an echocardiographic parameter like
LVEF, that is known to be affected by large
intra- and inter-observervariability, and tobeex-
tremely variable, spontaneously and in response
to therapies. Actually, DeSisti and colleagues
themselves properly reported an LVEF range
between 40 and 45%, instead of a single value.

In general, CRT implantation may be wor-
thwhile in patients with mild HF and a brady-
cardia indication for pacing, but the benefits
should be weighed against the added complica-
tion rate of CRT devices, as shown in the
BLOCK-HF trial.4 On the other hand, although
a strategy of initially conventional anti-brady
pacing, with later upgrade in case of worsening
symptoms is considered reasonable in the
current guidelines,2 the upgrade to CRT is not
free from complications and this should not
be neglected.

The results of the ongoing BIOPACE trial
(ClinicalTrials.gov Identifier: NCT00187278)
will provide further evidence of the potential
benefits of CRT in patients in whom ventricular
pacing cannot be avoided. At the same time, the
MIRACLE-EF trial (ClinicalTrials.gov Identifier:
NCT01735916) is testing the efficacy of CRT
in patients with LVEF in the range of 36–50%,
left bundle branch block and no need for
cardiac pacing. At last, for patients with an
intermittent or minimal need for pacing, the
use of algorithms that favour atrial pacing over
atrioventricular sequential pacing is standard.
However, as noticed by DeSisti et al.,3 in
patients with prolonged PR interval this strat-
egy was demonstrated to present increased
HF and mortality. Indeed, a prolonged PR
interval is a clinically relevant marker for
atrioventricular dyssynchrony, which adversely
influences cardiac mechanics. Therefore, main-
taining atrioventricular synchrony may be
important, and the synergistic effect of
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atrioventricular and inter-ventricular syn-
chronization offered by CRT could provide
benefits also in these patients. This is investi-
gated in the ongoing REAL-CRT study (Clinical-
Trials.gov Registration in progress). The results
of all these studies are awaited to clarify the po-
tential role of CRT in the treatment of mild sys-
tolic dysfunction.
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Hospital, Località Ciconia, 05018 Orvieto, Italy;
2Cardiology Department, Clinica Salus
Infirmorum, San Filippo Neri, 00135 Rome, Italy
3Boston Scientific Italy, 20134 Milan, Italy
*Corresponding author. Tel: +39 0763301021;
fax: +39 0763307361, E-mail: and.mazza_m@
libero.it

Letters to the Editor618
D

ow
nloaded from

 https://academ
ic.oup.com

/europace/article/16/4/617/571912 by guest on 18 M
ay 2023



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


