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Summary: Launched in 2016, the overarching goal of the Precision Medicine Initiative is to promote a personalized
approach to disease management that takes into account an individual’s unique underlying biology and genetics, life-
style, and environment, in lieu of a one-size-fits-all model. The concept of precision medicine is pervasive across
many areas of nephrology and has been particularly relevant to the care of advanced chronic kidney disease patients
transitioning to end-stage kidney disease (ESKD). Given many uncertainties surrounding the optimal transition of inci-
dent ESKD patients to dialysis and transplantation, as well as the high mortality rates observed during this delicate
transition period, there is a pressing urgency for implementing precision medicine in the management of this popula-
tion. Although the traditional paradigm has been to commence incident hemodialysis patients on a 3 times/week
treatment regimen, largely driven by adequacy targets, there has been growing recognition that alternative treatment
regimens (ie, incremental hemodialysis) may be preferred among certain subpopulations when taking into consider-
ation factors such as patients’ residual kidney function, volume status fluctuations, symptoms, and preferences. In
this review, we examine the origins of current practices in how dialysis is initiated among incident ESKD patients;
incremental dialysis therapy as a dynamic and patient-centric approach that is tailored to patients’ unique characteris-
tics; recent data on the incremental hemodialysis regimen and outcomes; and future research directions using a pre-
cision nephrology approach to ESKD management with the potential to develop novel approaches, tools, and
collaborative efforts to improve the health, well-being, and survival of this population.
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I
n 2016, the Precision Medicine Initiative was
launched by the Office of the US President, National
Institutes of Health, Food and Drug Administration,

Office of the National Coordinator for Health Informa-
tion Technology, and other stakeholders as a revolution-
ary approach that takes into account individuals’
variability in their underlying biology and genetics, life-
style, and environment in the treatment and prevention

of disease.1�4 In lieu of a one-size-fits-all model devel-
oped for the average person, the overarching goal of pre-
cision medicine is to pursue a personalized approach that
identifies interventions that are most effective for
patients according to their unique characteristics.

Although the Initiative is in its early stages, the con-
cept of precision medicine has been pervasive in
nephrology for many years, and is particularly relevant
to the care of advanced chronic kidney disease patients
transitioning to end-stage kidney disease (ESKD).
Indeed, using a personalized approach that comprehen-
sively considers a patient’s medical history, lifestyle
factors (eg, diet, physical activity, health behaviors),
environment (eg, geographic location, social support),
and personal beliefs and preferences is essential in deter-
mining which treatment strategy (eg, hemodialysis
versus peritoneal dialysis, kidney transplantation, con-
servative management) is most ideal for the individual
(Fig. 1).

The framework used in the transition of patients to
ESKD is a prime example of how a personalized
approach is used to guide clinical practice in nephrol-
ogy (Fig. 2). However, there is further need for a more
expanded role of precision medicine in the management
of incident ESKD patients who are transitioning to
dialysis. For example, the traditional paradigm has
been to commence incident hemodialysis patients on a
3 times/week treatment regimen, which largely has been
driven by adequacy targets.5�7 However, there has been
growing recognition that alternative treatment regimens
(ie, more-frequent, less-frequent treatment schedules)
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may be preferred among certain subpopulations when
taking into consideration additional factors such as
patients’ residual kidney function, volume status fluctua-
tions, symptoms, and preferences. Indeed, the optimal

regimen in the first few months after dialysis initiation is
not known,5�8 and adding further complexity to this
uncertainty is the heightened mortality risk of this early
transition period.9�11 In this article, we examine current

Figure 1. Personalized approach in the transition to renal replacement therapy.

Figure 2. Framework used in the transition of patients to end-stage kidney disease. eGFR, estimated GFR; RRT, renal replacement therapy.
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