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Peritoneal dialysis (PD) therapy substantially requires
biomarkers as tools to identify patients who are at the
highest risk for PD-related complications and to guide
personalized interventions that may improve clinical
outcome in the individual patient. In this consensus article,
members of the European Training and Research in
Peritoneal Dialysis Network (EuTRiPD) review the current
status of biomarker research in PD and suggest a selection
of biomarkers that can be relevant to the care of PD
patients and that are directly accessible in PD effluents.
Currently used biomarkers such as interleukin-6,
interleukin-8, ex vivo–stimulated interleukin-6 release,
cancer antigen-125, and advanced oxidation protein
products that were collected through a Delphi procedure
were first triaged for inclusion as surrogate endpoints in a
clinical trial. Next, novel biomarkers were selected as
promising candidates for proof-of-concept studies and
were differentiated into inflammation signatures (including
interleukin-17, M1/M2 macrophages, and regulatory T cell/T
helper 17), mesothelial-to-mesenchymal transition
signatures (including microRNA-21 and microRNA-31), and
signatures for senescence and inadequate cellular stress
responses. Finally, the need for defining pathogen-specific
immune fingerprints and phenotype-associated molecular
signatures utilizing effluents from the clinical cohorts of PD
patients and “omics” technologies and bioinformatics-
biostatistics in future joint-research efforts was expressed.
Biomarker research in PD offers the potential to develop

valuable tools for improving patient management.
However, for all biomarkers discussed in this consensus
article, the association of biological rationales with relevant
clinical outcomes remains to be rigorously validated in
adequately powered, prospective, independent clinical
studies.
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P eritoneal dialysis (PD) is an effective, home-based type
of renal replacement therapy that promotes patient au-
tonomy. A significant proportion of patients who

initiate PD have PD-related clinical complications, including
peritonitis and peritoneal membrane damage, that may limit
the duration of treatment.1 PD patients are also at a high risk
of other serious and life-threatening illnesses, most notably
cardiovascular diseases. However, current approaches to pa-
tient monitoring are mostly limited to approximating deliv-
ered doses of dialysis and to measuring the membrane
transport status. Consequently, despite considerable improve-
ments in patient management and overall technique survival,
there is a substantial unmet medical requirement for bio-
markers as tools to identify patients who are at the highest
risk and to guide personalized interventions to improve the
individual clinical outcomes of PD.

In the clinical context, a biomarker is a proxy of disease
mechanisms, which provides relevant data for decision
making regarding the diagnosis and/or therapy of a patient.
Another classical definition is as follows: “a characteristic
that is objectively measured and evaluated as an indicator of
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normal biological processes, pathogenic processes, or
pharmacologic response to a therapeutic intervention.”2

This information may become directly obvious from the
molecular processes that reflect the disease status, such as
increased inflammatory mediator levels in biological fluids
owing to increased production and release from inflamed
tissues or local leukocytes. However, biomarker levels may
also reflect mere changes of distribution between com-
partments, such as leakage from intracellular into extra-
cellular or spill over from systemic into local compartments
by altered clearance.3 Accordingly, the identification and
interpretation of appropriate biomarkers are not trivial, and
the clinical value of attractive biomarker candidates is
difficult to predict and requires careful preclinical and
clinical validation.4

This consensus article focuses on biomarkers that are
considered to be relevant to the care of PD patients but are
limited to the local peritoneal level, namely biomarkers that
are directly accessible in PD effluents. In what clinical cir-
cumstances would these biomarkers be of benefit? When used
as a risk assessment tool (Figure 1), prognostic peritoneal
biomarkers might help to identify patients who are at the
highest risk for PD-related complications. For example, bio-
markers that reflect the chronicity of peritoneal inflammatory
processes might identify patients prone to a progressive loss of

membrane function. Similar to sepsis research, biomarkers
that reflect depressed immunocompetence might identify
increased infectious susceptibility in PD, such as PD-related
peritonitis. Thus, monitoring a set of biomarkers that re-
flects the activity of relevant pathomechanisms might help to
guide therapeutic decisions, or after therapeutic interventions,
they might enable early discrimination between responder
and nonresponder subgroups. The introduction of such
predictive biomarkers (Figure 1) will likely facilitate the
implementation of stratified medicine into the clinical setting
of PD. For example, a high proinflammatory status in a given
PD patient might necessitate the introduction of antiin-
flammatory local therapy by novel PD fluids. However, bio-
markers that predict a particularly high risk for PD-related
complications might also allow a timely switch to alternate
methods of renal replacement in nonresponding patients.
Importantly, combinations of these biomarkers may also be
used as surrogate parameters for well-defined hard outcomes
in the clinical development of novel PD fluids. Such bio-
markers are particularly relevant tools because the hard out-
comes require large studies with several hundred patients
observed over several years and thus present major logistic
and economic obstacles for dearly needed early clinical trials
in PD.1 Finally, biomarkers might also be implemented as a
diagnostic tool. For example, a certain pattern of cytokines
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Figure 1 | Prognostic biomarkers help to identify peritoneal dialysis (PD) patients who are at a high risk of complications (such as
peritoneal membrane deterioration and peritonitis) and should receive counteracting interventions (such as novel peritoneal dialysis
fluids [PDFs]). Predictive biomarkers help to identify those PD patients who are most responsive (or unresponsive) to a given intervention.
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