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In this issue, Ritz and Pitt discuss mineralocorticoid-recep-
tor blockade in patients with chronic kidney disease (CKD),
the propensity to develop hyperkalaemia, and present
a novel suggestion of what to do about it. Actually, the
risk of hyperkalaemia in CKD patients may be less of a
lethal problem than hypokalaemia; however, hyperkalae-
mia seems to pack the imagination of clinicians more
than hypokalaemia [1]. Nonetheless, hyperkalaemic CKD
patients indeed have a risk of death, and the ingestion of
antihypertensive drugs blocking the renin–angiotensin–
aldosterone system certainly appears to contribute [2].
Ritz and Pitt introduce us to a novel polymeric potassium
binder, RLY5016, which packs its potassium-binding punch
in the form of 100-µm beads. Clinical experience with
RLY5016 is reported in a study assessing RLY5016 in
patients with chronic heart failure. In that study, patients
receiving renin–angiotensin–aldosterone-blocking drugs
were randomized to RLY5016 or placebo [3]. The study
group had a lower potassium level, by −0.52 mmol/L,
while fewer patients developed hyperkalaemia, 7 com-
pared with 25% with placebo. On the downside, 6% of
patients developed hypokalaemia, compared with none
with placebo. RLY5016 is not administered with a laxative

(no sorbitol) and has not been associated with the occur-
rence of bowel necrosis. Interference with therapeutic
drug absorption thus far seems to involve only a 30%
reduction in the bioavailability of valsartan and
rosiglitazone. However, the pharmacological testing of
this issue may not yet be complete. Relypsa is a clinical-
stage biopharmaceutical company that is developing
RLY5016.

I did my best to learn more about the basic pharma-
cology of RLY5016, but failed miserably. There are four
PubMed citations to date (24 July 2013) and three of those
are reviews with hymns-of-praise but little hard infor-
mation. No structural information on RLY5016 was given.
Of course, I would have liked to see some data from
normal volunteers receiving a known and fixed dietary
potassium intake, along with stool collections, and a com-
parison with sodium polystyrene sulphonate. For this
cation exchange resin, which is also a polymer derived
from polystyrene but containing sulfonic acid or sulpho-
nate functional groups, the mode of action is well known.
The ion exchange functions effectively as shown (Figure 1)
in this case applied to water softening and not to potass-
ium removal.

Fig. 1. An idealized image of water softening process involving replacement of calcium ions in water with sodium ions donated by a cation exchange resin
is shown. The process for potassium is similar (obtained from https://en.wikipedia.org/wiki/Polystyrene_sulfonate).
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Those of us predating the ‘evidence-based era’ gener-
ally did as we were told by our chiefs-of-service, back in
the ‘eminence-based era’. Way back then, dialysis was
the last-resort option shortly before death, so I adminis-
tered a lot of sodium polystyrene sulphonate. Anecdotally,
sodium polystyrene sulphonate led to laparotomy for
bowel obstruction in some patients not receiving sufficient
quantities of sorbitol. Potassium removal appeared to
be a function of how much sorbitol was given. Perhaps
the diarrhea was more important than the sodium
polystyrene sulphonate. An alternative was the sodium
polystyrene sulphonate enema. This therapeutic option
tortured not only the patients but also the nurses.

I suppose that sodium polystyrene sulphonate must go.
A decade ago I was very much interested in an N Engl J
Med report on a very ill patient with bowel necrosis of
unknown aetiology [4]. Ten years later, everyone knows
about the association between oral sodium polystyrene
sulphonate given with sorbitol and colonic necrosis, so I
will not dwell on the subject here [5, 6].

Are there still other options for managing patients with,
or at risk of, developing hyperkalaemia? Again, PubMed
was not helpful, but an Internet website was informative
(http://clinicaltrials.gov/ct2/show/NCT01737697?term=hy
perkalemia&rank=4). I learned that a safety and efficacy
study is currently recruiting subjects to test the efficacy
of zirconium silicate in patients with mild-to-moderate
hyperkalaemia. Thus, RLY5016 could be faced with com-
petition. Spironolactone was first introduced over 50
years ago [7]. We will be faced with the prospects of
paying much more for a compound to protect from the
side effects than we will for the compound that prolongs
the lives of heart failure patients.

Conflict of interest statement. None declared.

(See related article by Ritz and Pitt. Mineralocorticoid receptor
blockade—a novel approach to fight hyperkalaemia in chronic
kidney disease. Clin Kidney J 2013; 6: 464–468)

References

1. Korgaonkar S, Tilea A, Gillespie BW et al. Serum potassium and
outcomes in CKD: insights from the rri-CKD cohort study.
CJASN 2010; 5: 762–769

2. Jain N, Kotla S, Little BB et al. Predictors of hyperkalemia and
death in patients with cardiac and renal disease. Am J Cardiol
2012; 109: 1510–1513

3. Pitt B, Anker SD, Bushinsky DA et al. Evaluation of the
efficacy and safety of rly5016, a polymeric potassium binder, in a
double-blind, placebo-controlled study in patients with chronic
heart failure (the pearl-hf) trial. Eur Heart J 2011; 32: 820–828

4. Kelsey PB, Chen S, Lauwers GY. Case records of the Massachusetts
General Hospital. Weekly clinicopathological exercises. Case 37–
2003. A 79-year-old man with coronary artery disease, peripheral
vascular disease, end-stage renal disease, and abdominal pain
and distention. N Engl J Med 2003; 349: 2147–2155

5. Watson MA, Baker TP, Nguyen A et al. Association of prescrip-
tion of oral sodium polystyrene sulfonate with sorbitol in an in-
patient setting with colonic necrosis: a retrospective cohort
study. Am J Kidney Dis. 2012; 60: 409–416

6. Harel Z, Harel S, Shah PS et al. Gastrointestinal adverse events
with sodium polystyrene sulfonate (Kayexalate) use: a sys-
tematic review. Am J Med 2013; 126: 264.e9–264.e24.

7. Sturtevant FM. Antihypertensive effects of an aldosterone
antagonist. Science 1958; 127: 1393–1394

Received for publication: 30.7.13; Accepted in revised form: 30.7.13

456 Friedrich C. Luft

http://clinicaltrials.gov/ct2/show/NCT01737697?term=hyperkalemia&rank=4
http://clinicaltrials.gov/ct2/show/NCT01737697?term=hyperkalemia&rank=4
http://clinicaltrials.gov/ct2/show/NCT01737697?term=hyperkalemia&rank=4


<<
  /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


