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Cinacalcet and low-dose vitamin D in sHPT

be recognized, however, that the current study protocol was
developed before the KDOQI™ guidelines were published.

Other biochemical parameters examined included abso-
lute values and the percentage change from baseline levels
during the assessment phase for plasma biPTH, serum cal-
cium and phosphorus and calculated values for Ca x P. Post
hoc analyses were done to determine the proportion of sub-
Jjects who achieved results that fell within the biochemical
target ranges recommended by the KDOQI™ guidelines
for all four biochemical parameters using biPTH rather than
iPTH [13,14]. Safety endpoints included the incidence of
all adverse events, including hypocalcaemia as defined sep-
arately by serum calcium levels <8.4 mg/dL [2.1 mmol/L)]
or <7.5 mg/dL [1.9 mmol/L] and hypercalcaemia as de-
fined by values >10.2 mg/dL [2.55 mmol/L]. The average
doses of vitamin D sterols and of phosphate-binding com-
pounds during the assessment phase were determined, and
the change in dose of each therapeutic agent from baseline
values was calculated.

Results

Study population

The study was conducted between 30 June 2003 and 5 July
2004. Of the 444 subjects who received cinacalcet and thus
were included in safety analyses, 375 (84.5%) reached the
assessment phase and were included in the efficacy analy-
ses. A total of 329 (74.1%) subjects completed the assess-
ment phase. The leading causes for early discontinuation
from the study were adverse events in 39 (8.8%), with-
drawal of consent in 22 (5.0%), administrative decision in
14 (3.2%) and death in 9 (2.0%) cases. Other reasons for
discontinuation included protocol-specified criteria in eight
cases (1.8%), loss to follow-up in two cases (0.5%) and in-
eligibility in one case (0.2%). An additional 20 subjects
(4.5%) withdrew for a variety of other reasons (Figure 1).

At baseline, 334 of 444 subjects (75%) were receiving
vitamin D sterols, and 419 of 444 (94%) were treated with
phosphate-binding agents. The demographic features, clin-
ical characteristics and use of concomitant medications did
not differ between subjects entering the trial initially and
those included in efficacy analyses (Table 1).

Efficacy endpoints

The primary efficacy endpoint as defined by a mean plasma
biP H concentration <160 pg/mL (~iPTII 300 pg/mL or
ng/L) was achieved in 62% of subjects, and 83% achieved
a Ca x P <55 mg?/dL? (4.4 mmol*/L?). The combined
study endpoint of a mean plasma biPTII level <160 pg/mL
(~iPTH 300 pg/mL or ng/L) and a Ca x P value in serum
<55 mg?/dL? (4.4 mmol?/L?) was attained in 54% of study
participants (Figure 2). Of the 375 subjects who reached the
assessment phase, the mean biPTI1 concentration decreased
by 35% from a baseline value of 268 = 93.3 pg/mL (~iPTH
496 pg/mL) (ng/L) to 160 = 93.2 pg/mL (~iPTH 300 pg/
mL or ng/l.) during the assessment phase (P < 0.0001)
(Figure 3a). The mean serum calcium concentration de-
creased by 11% from 9.5 £ 0.8 to 84 + 0.7 mg/dL
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Fig. 1. Subject disposition.

(2.4 to 2.1 mmol/L) (P < 0.0001) (Figure 3b), and the mean
serum phosphorus concentration decreased by 7% from
57 £ 1.6 to 52 &+ 1.5 mg/dL (1.8 to 1.7 mmol/L)
(P < 0.0001) (Figure 3c) between baseline and the as-
sessment phase of the study. Mean values for Ca x P also
decreased from 54.5 4+ 15.4 to 43.6 + 13.3 mg?/dL? (4.4 to
3.5 mmol?/L?), or by 17% (P < 0.0001), during the same
interval (Figure 3d).

Medication use

At the end of the assessment phase, 62% of subjects were
receiving daily doses of either 30 or 60 mg of cinacalcet,
and 70% of these subjects achieved a biPTII <160 pg/mL
(~iPTH 300 pg/mL or ng/L). The average dose of cinacal-
cet was 69.5 mg/day. Vitamin D sterols were used by 76% of
subjects at baseline and by 80% during the assessment phase
(Table 2). The mean dose of vitamin D sterols, expressed
as microgram equivalents of paricalcitol, was 51% lower
during the assessment phase, 10.2 mcg/week, than at base-
line, 21.0 mecg/week (Table 2). The use of sevelamer as a
phosphate-binding agent decreased from 65% of subjects at
baseline to 54% during the assessment phase, and the mean
dose of sevelamer decreased from 9231 to 8627 mg/day
(—7%) (Table 2). Conversely, the use of calcium-based
phosphate binders among study participants increased from
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Accordingly, the proportion of subjects who achieved the
PTH goal (62%) as defined in the study protocol was not
the same as the fraction who had values that fell within
the KDOQI™ target range (46%). Also, only biochemical
outcomes were measured. No assessments of bone-related
outcomes or indices of cardiovascular health were made in
this relatively short 16-week trial. Studies of much longer
duration will be required to examine the impact of various
treatment strategies for sHPT on bone mass, bone quality,
skeletal fracture rates, cardiovascular calcification and ul-
timately, cardiovascular events and mortality. Several such
studies are currently underway.

The nature of the response of investigators to reduc-
tions in serum calcium concentrations during treatment
with cinacalcet is important clinically and deserves com-
ment. The KDOQI™ guidelines recommend that patients
undergoing dialysis receive no more than 1500 mg per day
of elemental calcium as part of a phosphate-binding regi-
men and that the total daily intake of calcium from dietary
and medicinal sources does not exceed 2000 mg [18]. In
the current trial, the average intake of elemental calcium
exceeded this threshold during the maintenance phase of
the study, in part because investigators were allowed to
increase the doses of oral calcium-containing phosphate
binders if serum calcium level decreased during cinacal-
cet therapy. Because calcimimetic agents fundamentally
alter parathyroid gland function by modifying the set-point
for calcium-regulated PTH secretion [16], treatment with
cinacalcet renders parathyroid tissue more sensitive to the
inhibitory actions of calcium on PTI1 release. Interventions
designed to offset the calcium-lowering effect of cinacalcet
and to raise serum calcium concentrations, such as the ad-
ministration of large oral doses of calcium, may thus lead
to further reductions in PTH secretion, cause plasma PTH
levels to decrease below recommended values, and result
in inadvertent calcium loading with the attendant risk of
soft-tissue and vascular calcification. The long-term safety
and efficacy of oral calcium supplementation among pa-
tients receiving cinacalcet thus remains uncertain, and such
measures should be undertaken with caution.

The current KDOQI™ guidelines state that no therapeu-
tic intervention is required to correct low serum calcium
levels unless patients have a secondary, compensatory in-
crease in plasma PTH levels or have clinical symptoms
attributable to hypocalcaemia [18]. Symptomatic hypocal-
caemia has generally not been observed in clinical trials
with cinacalcet when therapy is initiated and doses are ad-
justed according to established guidelines, but reductions
in serum calcium concentration are an expected and pre-
dictable biochemical response to treatment [10,11]. Down-
ward adjustments to the dose of cinacalcet rather than addi-
tional amounts of calcium given orally may thus be a more
prudent intervention to correct hypocalcaemia if it devel-
ops among patients receiving cinacalcet. Clinical trials de-
signed to assess the impact of treatment with cinacalcet on
vascular calcification and arterial function among patients
managed with calcium-containing phosphate binders are
currently underway.

In conclusion, this study finds that the combined use of
cinacalcet and low doses of vitamin D sterols in patients
unable to achieve target values with conventional therapy
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improves the control of SHPT and enhances the ability to
reach KDOQI™ target values for biochemical parameters
of CKD-MBD.
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Michael Beckie, Mario Belledonne, Robert Benz, Geoffrey
Block, Michael Borah, Eric Brown, David Bushinsky,
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