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Abstract: The role of medical director of a hemodialysis unit has become increasingly complex.
Among the many roles it encompasses, the delivery of safe and effective dialysis treatments requires
constant review, synthesis, and interpretation of the medical literature. Despite decades of experience
with hemodialysis, the evidence base for dialysate prescription is relatively limited, with the choice
of dialysate sodium being a prime example. The ask of this exercise was to imagine ourselves as
the medical director of a new hemodialysis unit and to consider factors influencing the choice of
dialysate sodium. While fiscal considerations are indeed important, one hopes that these align with
the delivery of clinical care to improve patient well-being. Therefore, my approach was to focus
on exploring the clinical responsibilities of a medical director in the choice of dialysate sodium. As
such, after reviewing the evidence to date, my ‘default’ dialysate sodium prescription would be
140 mmol/L, but I would retain the option of individualizing treatment for certain patients until
further evidence becomes available.
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Following the 1973 extension of the Medicare program to patients with chronic kidney
disease who required hemodialysis, the number of patient beneficiaries has expanded
significantly and now encompasses over 480,000 patients in the US [1]. The expansion of
outpatient dialysis units facilitated this growth, eventually mandating oversight from the
US Centers for Medicare and Medicaid Services (CMS), which developed Conditions for
Coverage (CfC) to govern their operations. Central to the initial CfC was the requirement
that every unit have a medical director, whose responsibilities included development
and implementation of facility policies and procedures, patient education, staff training
and oversight, and the delivery of safe and effective dialysis treatments [2]. Indeed, in
subsequent iterations, such roles were linked to specific portions of the CfC interpretive
guidelines, placing greater emphasis and responsibility on medical directors for their
implementation [3].

As such, a huge responsibility comes with the position of medical director, espe-
cially with respect to the oversight of safe and effective dialysis delivery. Enter the choice
of dialysate sodium concentration, which has also evolved significantly over the last
few decades. As previously described, dialysate sodium was generally in the range of
127–130 mmol/L in the early days of hemodialysis, when mostly diffusive clearance pre-
dominated [4]. As technology advanced, higher efficiency treatments with more aggressive
hydrostatic-drive ultrafiltration could be performed in shorter times but came with increas-
ing frequency of adverse dialysis-associated symptoms. To counteract these, the dialysate
sodium gradually increased, approaching an average of 140 mmol/L, while some clinicians
used even higher concentrations for select patients with intra-dialytic hypotension and
dialysis-related symptoms [5]. However, use of higher dialysate sodium came with poten-
tial downsides, including thirst, inter-dialytic weight gain, and potentially higher average
blood pressure [4,6]. With these clearly evident pros and cons, how does one select a
dialysate sodium that meets the goal of delivery safe and effective therapy in contemporary
medical practice?
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Typically, one would look to the literature to guide our delivery of care and to help
educate the physicians, paramedical staff, and patients within our dialysis unit. Unfortu-
nately, here, things become more complicated. The largest observational studies examining
mortality and hospitalization actually report some associations of higher dialysate sodium
with a lower risk of adverse outcomes, particularly among patients with lower pre-dialysis
serum sodium [7–9]. In terms of clinical trials, the majority to date have been of mod-
est size and only examined surrogate outcomes, limiting their overall interpretation and
generalizability [4–6,10]. A recent Cochrane review ultimately came to the same conclu-
sion, i.e., there were benefits and risks for lowering the dialysate sodium concentrations
(typically < 140 mmol/L) [11]. Despite this conundrum, the ‘standard’ dialysate sodium
concentration has clearly decreased in US facilities in recent years [5], which, one could
argue, is based largely on observational evidence and opinion [12]. This has not occurred
without concerns [5,13,14], but we will have to wait until large trials powered to detect
differences in important clinical outcomes are reported (NCT02823821).

In the meantime, we are left to act as clinicians—trying to interpret the available
evidence and to apply it to the patient in front of us. My personal approach has been to
examine all aspects of each patient situation—the inter- and intra-dialytic pattern of blood
pressure, inter-dialytic weight gain, session length and ultrafiltration rate, medications and
timing, thirst and medications that cause dry mouth, the pre-dialysis serum sodium, cardiac
status, etc. [15]. My default prescription is a dialysate sodium of 140 mmol/L—until more
evidence is available, given that the mean pre-dialysis serum sodium is around 137 mmol/L,
I rarely use a dialysate sodium above 140 mmol/L (exceptions may be in inpatients with
specific neurological issues, e.g., recent stroke). Rather, to promote hemodynamic stability, I
almost always use a cooled dialysate and, on occasion, may perform isolated ultrafiltration
followed by hemodialysis. Conversely, if severe hypertension or large inter-dialytic weight
gains are a problem, I may consider lowering the dialysate sodium in addition to addressing
the other aspects of care outlined previously. To avoid risk of recurrent hypotension, I
advocate strongly for longer session length and additional ultrafiltration sessions when
needed. With all of the above, it is critical to monitor the patient after institution of any
change to the dialysate prescription and to adjust again as needed.

Changes to dialysate sodium from a practical perspective are cost neutral to implement.
While one could argue for the simplicity of having a standard dialysate sodium across the
whole unit (which may also minimize prescribing errors), having the option of tailoring
to an individual patient is important, at least until more evidence becomes available.
Returning to the roles of the medical director, the education of staff and patients is critical
to ensure such individualization of care can be implemented safely.
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