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Editorial on the Research Topic

Personalized medicine in CKD patients
Chronic kidney disease (CKD) is a clinical condition associated with an increased risk

for cardiovascular (CV) events, all-cause mortality, and end-stage kidney disease (ESKD).

Moreover, its incidence and prevalence are rising dramatically, having nearly doubled in

the past two decades. A critical issue in CKD patients is their residual risk, namely the

presence of modifiable risk factors over time despite treatment with agents aimed at

“normalizing” such risk factors. One example is represented by albuminuria. It has been

shown that >60% of CKD patients have mild-to-severe albuminuria despite optimal

treatment with inhibitors of the renin-angiotensin system. This can be explained by the

individual variability in response to treatment. Other than treatment response, a large

variability exists in developing ESKD or CV endpoints that are not entirely captured by

baseline levels of kidney function (eGFR) or albuminuria. Further effort is needed to

identify patients likely to develop a cardio-renal event (prognosis) and those more likely to

respond to a specific treatment (prediction). Hence, precision medicine, taking into

account personal, social, and environmental factors besides biomarkers and genotyping,

is needed. This Research Topic, “Personalized medicine in CKD patients”, focuses on the

role of personalized medicine in CKD in terms of prognosis and prediction. In this edition,

four articles were gathered that investigated forefront topics related to the topic. Chen and

Pongpirul highlight in their review the future of medicine in which mobile apps, wearable

devices, and artificial intelligence can lead to individualized self-management to lower the

risk of CKD or prevent CKD progression. An essential shift towards less CKD development

and progression can be acquired by following proper nutritional and lifestyle

recommendations. A personalized approach is crucial as lifestyle modifications differ, for

example, by comorbidities. As an illustration, those with cardiovascular disease (CVD)

should increase their aerobic capacity, whereas those with chronic obstructive pulmonary

disease (COPD) should receive high dietary fiber intake and engage in moderate-intensity

exercise (1). It is clear that with current technological advancements, these lifestyle

modifications could be better implemented and maintained, but greater international

engagement is needed to transform current CKD care. In another study, Kim et al.

investigate the importance of statins in CKD patients, including hemodialysis (HD)
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patients. CVD is the most common cause of death in CKD patients

and the likelihood of cardiovascular mortality increases with

decreasing eGFR (2). Dyslipidemia is a major risk factor for CVD

and is increased in CKD patients (3). Hence, it would be logical to

prescribe all CKD patients a statin, but contradictory results have

previously been found, mainly in HD patients. Kim et al. now show

in two extensive observational cohort studies, including 44,431 and

64,165 CKD patients, that statin use is associated with lower

cardiovascular and all-cause mortality across various CKD stages.

In post hoc analyses, the authors also show a beneficial effect in HD

patients. The latter effect contrasts with two well-known

randomized controlled trials (i.e., 4D and AURORA), which

failed to show a protective effect for atorvastatin in diabetic HD

patients or rosuvastatin in HD patients aged 50-80 years,

respectively (4, 5). The current study confirms the importance of

statin use in terms of mortality risk in CKD patients, but together

with other recent observational studies (6, 7) questions whether we

might need to reconsider or at least thoroughly re-investigate statin

use in HD patients. Also, in this Research Topic, the topic of

mathematical models is thoroughly approached. Mathematical

models are extremely useful for studying complex physiological

processes and, thus, have become essential tools for personalized

medicine over the last decades. In a current review, Schappacher-

Tilp et al. discuss different approaches to model parathyroid gland

(PTG) biology in the context of ESKD. Altered PTG biology, such as

secondary hyperparathyroidism, is a key mediator of CKD-related

mineral bone disorders (CKD-MBD) and is associated with

increased cardiovascular morbidity and mortality. The article

elegantly discusses how mathematical models of PTG biology can

help better predict parathyroid hormone (PTH) dynamics

individually, thus allowing for better prognosis and personalized

treatment approaches. The impact of different model structures on

their clinical utility in HD patients is discussed. Simpler models are

of limited clinical use as they only predict the immediate PTH

response to intradialytic serum calcium changes. More

sophisticated models, however, allow us to accurately predict

short- and long-term PTH changes over several months by

utilizing readily available clinical parameters. These complex

physiology-based PTG models are personalized by estimating key

model parameters based on clinical data, such as longitudinal

calcium and phosphate levels, PTH history, dialysis vintage, and

information about vitamin D therapy. Finally, this Research Topic

presents a review by Steinwandel et al. in which the authors

investigate the decline of residual renal function (RRF) during the

first year of HD. RRF refers to the kidney’s ability to produce urine

and excrete waste products despite ongoing CKD. Preserving RRF is

crucial in HD patients, with studies showing positive effects over

time on comorbidity, health-related quality of life (HRQoL), and

cardiovascular disease. The article presents a meticulous and

insightful literature review, highlighting the significance of
Frontiers in Nephrology 02
preserving RRF in HD patients. Preserved RRF can lead to a

better fluid balance, reduced intradialytic complications, and less

severe ventricular hypertrophy, ultimately improving the overall

well-being and HRQoL of patients. While RRF preservation offers

promising benefits for HD patients, addressing several challenges is

crucial. Striking a delicate balance between preserving RRF and

preventing fluid overload is essential. Standardizing RRF

assessment methods is necessary to optimize clinical practice.

Nonetheless, the potential advantages of RRF preservation,

including reduced hospitalizations and improved patient

outcomes, outweigh these limitations, emphasizing the

importance of patient-centered care. Understanding the trajectory

of RRF and its impact on clinical outcomes will inform evidence-

based practices and personalized therapy.

In conclusion, this Research Topic, “Personalized medicine in

CKD patients”, presents interesting new perspectives and highlights

the importance of personalized medicine, ranging from new

technological devices aiding nutritional management to

sophisticated mathematical models of PTG biology. Personalized

medicine is a relatively new field that is only starting to open up, but

it will undoubtedly become the future of CKD care.
Author contributions

ME: Conceptualization, Writing – original draft, Writing –

review & editing. GM: Writing – review & editing. MPi: Writing

– original draft, Writing – review & editing. MPr: Writing – original

draft, Writing – review & editing.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

The authors declared that they were an editorial board member

of Frontiers, at the time of submission. This had no impact on the

peer review process and the final decision.
Publisher's note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
frontiersin.org

https://doi.org/10.3389/fneph.2021.821585
https://doi.org/10.3389/fneph.2022.893391
https://doi.org/10.3389/fneph.2022.893391
https://doi.org/10.3389/fneph.2021.808909
https://doi.org/10.3389/fneph.2023.1270382
https://www.frontiersin.org/journals/nephrology
https://www.frontiersin.org


Eisenga et al. 10.3389/fneph.2023.1270382
References
1. Peng S, Shen F, Wen A, Wang L, Fan Y, Liu X, et al. Detecting lifestyle risk
factors for chronic kidney disease with comorbidities: Association rule mining
analysis of web-based survey data. J Med Internet Res (2019) 21(12):e14204.
doi: 10.2196/14204

2. Thompson S, James M, Wiebe N, Hemmelgarn B, Manns B, Klarenbach S, et al.
Cause of death in patients with reduced kidney function. J Am Soc Nephrol (2015) 26
(10):2504–11. doi: 10.1681/ASN.2014070714

3. Drueke TB, Massy ZA. Atherosclerosis in CKD: differences from the
general population. Nat Rev Nephrol (2010) 6(12):723–35. doi: 10.1038/
nrneph.2010.143
Frontiers in Nephrology 03
4. Wanner C, Krane V, Marz W, Olschewski M, Mann JF, Ruf G, et al. Atorvastatin
in patients with type 2 diabetes mellitus undergoing hemodialysis. N Engl J Med (2005)
353(3):238–48. doi: 10.1056/NEJMoa043545
5. Fellstrom BC, Jardine AG, Schmieder RE, Holdaas H, Bannister K, Beutler J, et al.

Rosuvastatin and cardiovascular events in patients undergoing hemodialysis. N Engl J
Med (2009) 360(14):1395–407. doi: 10.1056/NEJMoa0810177
6. Kim JE, Park S, Kim MS, Kang SJ, Lee JW, Kim KS, et al. Statin initiation and all-

cause mortality in incident statin-naive dialysis patients. Atherosclerosis (2021) 337:59–
65. doi: 10.1016/j.atherosclerosis.2021.08.026

7. Jung J, Bae GH, Kang M, Kim SW, Lee DH. Statins and all-cause mortality in patients
undergoing hemodialysis. J Am Heart Assoc (2020) 9(5):e014840. doi: 10.1161/JAHA.119.014840
frontiersin.org

https://doi.org/10.2196/14204
https://doi.org/10.1681/ASN.2014070714
https://doi.org/10.1038/nrneph.2010.143
https://doi.org/10.1038/nrneph.2010.143
https://doi.org/10.1056/NEJMoa043545
https://doi.org/10.1056/NEJMoa0810177
https://doi.org/10.1016/j.atherosclerosis.2021.08.026
https://doi.org/10.1161/JAHA.119.014840
https://doi.org/10.3389/fneph.2023.1270382
https://www.frontiersin.org/journals/nephrology
https://www.frontiersin.org

	Editorial: Personalized medicine in CKD patients
	Author contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /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 false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


