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To the editor,
I read with great interest the article entitled ‘‘Predictors of

low cardiac output in decompensated severe heart failure’’
by Ochiai et al1 in the Feb. 2011 issue of Clinics. This article
analyzes factors predicting low cardiac output and mortal-
ity in systolic heart failure patients presenting with poor
perfusion signs. Though the study design and findings are
intriguing, I think there are some points that the authors
may have missed.

First, the authors define compromised perfusion a priori
as a combination of narrow pulse pressure, symptomatic
hypotension, cool extremities, and impaired mental func-
tion. However, decreased urine output seems to be omitted
as part of the presentation. Systemic hypoperfusion, by
itself, can disrupt the way that vital organs work, and the
brain and the kidney are both targets whose performance
can be assessed at the bedside. Physiologic studies also
demonstrate that blood pressure changes through variation
in renal medullary perfusion2 and proximal tubular sodium
transport3 affect urine output level in the same direction.4

Thus, it is my opinion that decreased urine output should be
listed as a sign of hypoperfusion.

In addition, Ochiai et al have elegantly shown the effect of
medication on mortality, including the protective roles of
angiotensin-converting enzyme inhibitors (ACEi) and beta-
blockers (BB). However, while adjusting the variables in
determining predictors of low cardiac output (CO), they seem
to neglect this medication factor. In the long run, both BB and
ACEi are beneficial for patients with systolic heart failure, but
each also has a short-term hemodynamic effect, as BB causes
negative inotropic effects while ACEi reduces peripheral
vascular tone.5 These effects will also influence the CO status
if the distribution of these medications is imbalanced between
groups. BB users will have a higher chance of being grouped
into the lower CO category, while ACEi users have a higher
chance of being grouped into the higher CO category because
of the decreased likelihood of creatinine clearance ,60 ml/
min stratum (if physicians prescribe less ACEi in patients with
advanced chronic kidney disease).

The authors also fail to report the percentage of digitalis
usage in the population. Since the early 20th century,
digoxin has been utilized in patients with systolic heart

failure to improve symptoms and to reduce rates of
hospitalization.6 Though digoxin is shown to be neutral
for overall mortality in pooled systolic heart failure
patients, a higher serum digoxin concentration is asso-
ciated with increased all-cause mortality.7 In light of the
elderly population described by Ochiai et al (average .60
years old) and the erratic pharmacokinetic profile of old
patients using digoxin,8 it is likely that elderly individuals
who suffer from systolic heart failure will have a higher
serum digoxin concentration if given digoxin. This
contribution to overall mortality cannot be treated in the
same way as in previous meta-analyses that focus on all
digoxin users. Ahmed et al, in a post hoc analysis of the
Digitalis Investigation Group (DIG) results, suggest that
targeting lower serum digoxin concentration in all
patients with a reduced left ventricular ejection fraction
can reduce mortality.9 The effect of digoxin and Chagas’
cardiomyopathy, both of which may slow the heart rate
because of an atrioventricular block, further complicates
the clinical picture in heart failure patients.10 Thus, the
importance of reporting digoxin usage or even checking
the serum concentration cannot be overemphasized in this
context.

In conclusion, there are several aspects, most impor-
tantly the medication regimen for heart failure, that should
be clarified in the article by Ochiai et al. The study results
can only be refined further if these confounders are
considered.

REFERENCES

1. Ochiai ME, Cardoso JN, Vieira KR, Lima MV, Brancalhao EC, Barretto
AC. Predictors of low cardiac output in decompensated severe heart
failure. Clinics. 2011;66:239-44, doi: 10.1590/S1807-59322011000200010.

2. Nafz B, Ehmke H, Wagner CD, Kirchheim HR, Persson PB. Blood
pressure variability and urine flow in the conscious dog. Am J Physiol.
1998;274:F680-F686.

3. Yip KP, Wagner AJ, Marsh DJ. Detection of apical Na+/H+ exchanger
activity inhibition in proximal tubules induced by acute hypertension.
Am J Physiol Regul Integr Comp Physiol. 2001;281:R239-R245.

4. Persson PB. Renal blood flow autoregulation in blood pressure control.
Curr Opin Nephrol Hypertens. 2002;11:67-72, doi: 10.1097/00041552-
200201000-00010.

5. Arif SA, Mergenhagen KA, del Carpio RD, Ho C. Treatment of systolic
heart failure in the elderly: an evidence-based review. Ann Pharmacother.
2010;44:1604-14, doi: 10.1345/aph.1P128.

6. The effect of digoxin on mortality and morbidity in patients with heart
failure. The Digitalis Investigation Group. N Engl J Med. 1997;336:525-33,
doi: 10.1056/NEJM199702203360801.

7. Rathore SS, Curtis JP, Wang Y, Bristow MR, Krumholz HM. Association
of serum digoxin concentration and outcomes in patients with heart
failure. JAMA. 2003;289:871-8, doi: 10.1001/jama.289.7.871.

8. Cheng JWM, Rybak I. Use of digoxin for heart failure and atrial
fibrillation in elderly patients. Am J Geriatr Pharmacother 2010;8:419-27.

Copyright � 2011 CLINICS – This is an Open Access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted non-
commercial use, distribution, and reproduction in any medium, provided the
original work is properly cited.

CLINICS 2011;66(7):1275-1276 DOI:10.1590/S1807-59322011000700025

1275

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Cadernos Espinosanos (E-Journal)

https://core.ac.uk/display/268267815?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://dx.doi.org/10.1590%2FS1807-59322011000200010
http://dx.doi.org/10.1590%2FS1807-59322011000200010
http://dx.doi.org/10.1590%2FS1807-59322011000200010
http://dx.doi.org/10.1097%2F00041552-200201000-00010
http://dx.doi.org/10.1097%2F00041552-200201000-00010
http://dx.doi.org/10.1097%2F00041552-200201000-00010
http://dx.doi.org/10.1345%2Faph.1P128
http://dx.doi.org/10.1345%2Faph.1P128
http://dx.doi.org/10.1345%2Faph.1P128
http://dx.doi.org/10.1056%2FNEJM199702203360801
http://dx.doi.org/10.1056%2FNEJM199702203360801
http://dx.doi.org/10.1056%2FNEJM199702203360801
http://dx.doi.org/10.1001%2Fjama.289.7.871
http://dx.doi.org/10.1001%2Fjama.289.7.871
http://dx.doi.org/10.1001%2Fjama.289.7.871


9. Ahmed A, Rich MW, Love TE, Lloyd-Jones DM, Aban IB, Colucci WS,
et al. Digoxin and reduction in mortality and hospitalization in heart
failure: a comprehensive post-hoc analysis of the DIG trial. Eur Heart J.
2006;27:178-86, doi: 10.1093/eurheartj/ehi687.

10. Ferrari SJ, Bestetti RB, Cardinalli-Neto A, Bortoluzzi TB. Digoxin serum
levels in patients with Chagas’ cardiomyopathy and heart failure. Rev Soc
Bras Med Trop. 2010;43:496-99, doi: 10.1590/S0037-8682201000050
0004.

Heart-failure medication
Chao C-T

CLINICS 2011;66(7):1275-1276

1276

http://dx.doi.org/10.1093%2Feurheartj%2Fehi687
http://dx.doi.org/10.1093%2Feurheartj%2Fehi687
http://dx.doi.org/10.1093%2Feurheartj%2Fehi687
http://dx.doi.org/10.1093%2Feurheartj%2Fehi687
http://dx.doi.org/10.1590%2FS0037-86822010000500004
http://dx.doi.org/10.1590%2FS0037-86822010000500004
http://dx.doi.org/10.1590%2FS0037-86822010000500004
http://dx.doi.org/10.1590%2FS0037-86822010000500004

	Title
	Authors
	REFERENCES
	Reference 1
	Reference 2
	Reference 3
	Reference 4
	Reference 5
	Reference 6
	Reference 7
	Reference 8
	Reference 9
	Reference 10


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /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 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


