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Clinical practice patterns provide a real world view of
how clinicians deal with the uncertainty of evidence
and play an important role in determining outcomes.
Study of practice patterns can identify areas for
improvement and help design interventions to improve quality of care. For example, a recent study of
.370,000 Medicare beneﬁciaries who had an index
emergency department visit and had not received
prescriptions for opioids within 6 months before the
index emergency room visit identiﬁed a wide variation in the rates of opioid prescription among physicians practicing within the same emergency
department. By grouping physicians according to
opioid prescribing rates as being high-intensity or
low-intensity prescribers, the investigators identiﬁed
treatment by a high-intensity prescriber as an independent risk factor for long-term opioid use (1) and
deﬁned a potential target for future interventions
aimed at reducing opioid use.
For the nephrology community, the Dialysis Outcomes and Practice Patterns Study (DOPPS) is a
concerted effort to identify the best practice patterns
relevant to treating patients with kidney disease (2).
Beginning in 1996, the DOPPS has tracked .120,000
patients on hemodialysis, patients on peritoneal dialysis, and those with CKD from 20 countries around
the world. For the hemodialysis population, the
DOPPS collects longitudinal data from a random
and representative sample of patients from hemodialysis facilities. In this issue of the Clinical Journal of the
American Society of Nephrology, Fuller et al. (3) evaluate
data from the DOPPS to examine variability in the
prescription rates of cinacalcet, a calcimimetic agent
approved for the treatment of secondary hyperparathyroidism in patients on dialysis. The rationale for
their investigation comes from the potential upcoming
revisions to the prospective payment system (PPS) to
include calcimimetics and thus, the need to identify
factors that inﬂuence the utilization of calcimimetics
among patients on dialysis. Focusing on monthly
cross-sectional data collected in the year 2014 from 203
hemodialysis facilities (.10,000 patients) in the
United States, the authors characterized the variability
in the prescription of cinacalcet in relation to three
facility-level exposures of patient percentages—age
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,65 years old, dialysis vintage $3 years, and black
race. The cinacalcet prescription rates across facilities
within each month of the study year were variable
(interquartile range, 16%–20% across months during
the year 2014). Patients in facilities with the highest
quartile compared with the lowest quartile of cinacalcet prescription were signiﬁcantly younger, had a
longer dialysis vintage, and were more frequently of
black race. These patient attributes showed monotonic
positive associations with cinacalcet prescription,
albeit in models adjusted for patient-level covariates
corresponding to the facility-level exposure of interest,
the associations were attenuated or reversed.
Secondary hyperparathyroidism of CKD is a morbid complication associated with a higher risk for
mortality, cardiovascular events, and skeletal fractures. Components of medical management of secondary hyperparathyroidism include dietary
phosphate restriction, phosphate binders, vitamin D,
and calcimimetics. The average parathyroid hormone
(PTH) levels of patients on dialysis have steadily risen
over the past decade. In 2002, 13% of patients on
hemodialysis had an intact PTH level .600 pg/ml (4).
As of December 2017, this number has increased to
24% (2). Blacks fare worse, with the prevalence of
intact PTH .600 pg/ml at 33% compared with 22% in
nonblacks. The practice patterns for secondary hyperparathyroidism have shifted in recent years, temporally coinciding with the changes in reimbursement
policies and guideline statements. Since 2011, the
reimbursement for intravenous vitamin D has been
incorporated into the bundled payment in the United
States, and phosphate binders and calcimimetics are
anticipated to follow the suit in future. The average
dose of intravenous vitamin D declined among patients on hemodialysis in the United States since 2011
(5). The Kidney Disease Outcomes Quality Initiative
2003 guidelines recommended target PTH levels between 150 and 300 pg/ml for patients on dialysis.
These guidelines were subsequently updated (Kidney
Disease Improving Global Outcomes [KDIGO] 2009),
with a recommendation for a more relaxed target PTH
range of two to nine times the upper limit of normal.
The recent update (KDIGO 2017) maintained the same
target PTH range for patients on dialysis; however,
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in a departure from the prior version of guidelines, it stated
that the optimal PTH level for patients with nondialysisdependent CKD is unknown. In patients with nondialysisdependent CKD, the most recent guidelines recommend
evaluation and treatment if the PTH elevations are persistent or progressive. Future studies are needed to examine
whether the progressively rising PTH levels affect clinical
outcomes and how the recent guidelines affect practice
patterns.
In a randomized, controlled clinical trial of .3800 patients
on hemodialysis with moderate to severe hyperparathyroidism, cinacalcet (compared with placebo) failed to show
improvement in mortality or major cardiovascular events
over a follow-up of up to 64 months (6). The negative results
were likely inﬂuenced by the imbalances in baseline characteristics, lower than expected event rates, high dropout rates,
and use of clinically prescribed cinacalcet in the placebo arm.
The Australian government withdrew funding for cinacalcet
after the publication of this large trial, and as a result, most
Australian patients on dialysis discontinued cinacalcet therapy. Signiﬁcant increases in PTH levels (.50% from baseline)
over a 12-month period after the withdrawal of cinacalcet
among Australian patients on dialysis have been recently
noted (7). In the United States, however, cinacalcet prescription
rates in patients on hemodialysis have risen (from approximately 20% in 2011 to 30% in 2017) (2,4). However, the average
PTH levels for United States patients on hemodialysis continue
to rise, and in this complex scenario, the clinical effect of
potentially inculcating calcimimetics (cinacalcet and recently
approved intravenous etelcalcetide) into the PPS bundle is
unclear. The inclusion of calcimimetics into the bundled
payment system will affect the selection of other treatments,
including vitamin D and surgical parathyroidectomy, and it
will likely emphasize a stricter control of hyperparathyroidism
before dialysis initiation among patients with CKD.
The expected change to the PPS bundle also raises an
important question of whether there will be disparities in care
among certain patient populations. Early data suggest that
there is no indication of racial disparities resulting from
implementation of the PPS (8). The study by Fuller et al. (3)
prompts us to refocus on these issues and highlights the need
for future longitudinal studies to evaluate the effect of
bundling on facilities and clinical outcomes among different
patient groups. More data regarding comparison of costeffectiveness between calcimimetic agents and other treatments for secondary hyperparathyroidism are also needed.
In summary, the landscape of secondary hyperparathyroidism has changed—target PTH levels have evolved,
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average PTH levels in patients on hemodialysis are higher
now than a decade ago, and we have more drugs in our
armamentarium, including etelcalcetide and new phosphate binders. The examination of variability in practice
patterns and outcomes data as they become available will
be an effective way to move the ﬁeld forward. The clinical
and research communities will be looking at databases, like
the DOPPS, to identify the best clinical practices.
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