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Abstract
Long-term outcomes of combined cinacalcet and paricalci-
tol therapy for secondary hyperparathyroidism (SHPT) in pa-
tients failing traditional therapies with phosphate binders
and active vitamin D compound analogs are not well de-
scribed. We implemented a titration protocol for cinacalcet
and paricalcitol and assessed its long-term effects on bone
metabolism and disease in hemodialysis (HD) patients. Thir-
ty-five patients were started on 30 mg of cinacalcet daily.
After 12 months, median cinacalcet dose was 60 mg. There
was a 33% increase in number of patients receiving parical-
citol. Average corrected serum calcium (Ca) decreased from
9.5t0 8.8 mg/dl (p=0.003, 95% Cl 0.34-1.04); phosphorus (P)
from 6.2 to 5.5 mg/dl (p = 0.047, 95% Cl 0.01-1.34); Ca x P
product from 58 to 48 (p = 0.001, 95% Cl 4.2-15.7); and intact
PTH (iPTH) from 426 + 274 to 300 * 228 pg/ml (p = 0.03,
95% Cl 19.3-401.7). Number of patients achieving three or
more K/DOQI criteria increased by 29% (p = 0.009).
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Background

Treatment results of SHPT in HD patients remain in-
adequate, with less than 30% of all patients achieving at
least three and just over 5% reaching all four K/DOQI
bone metabolism and disease clinical practice guidelines
[1, 2]. Introduction of cinacalcet into clinical practice
opened a novel pathway in SHPT therapy (3, 4]. The pre-
cise role of cinacalcet in SHPT management, its impact
on active vitamin D use patterns and overall bone me-
tabolism remains to be determined. Previously complet-
ed studies [5-7] mostly held active vitamin D dose con-
stant. No titration protocols for combined therapy with
cinacalcet and active vitamin D preparations have been
proposed to date. The objective of this study is to describe
the long-term effect of a combined therapy, using cina-
calcet and paricalcitol titration protocol on achieving the
K/DOQI bone metabolism and disease targets in patients
failing traditional SHPT treatments.

Methods

Two categories of patients were started on a calcimimetic: the
first had iPTH >300 pg/ml (while on phosphate binders and pari-
calcitol) and the second had iPTH in the target range 150-300
pg/ml, but they became ineligible to continue paricalcitol therapy
due to Ca>10.2 mg/dl or Ca X P >55 (paricalcitol was discontin-
ued in these patients). Treatment goals were established according
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Cinacalcet
increased to next
higher dose (up to

once a day)

maximum of 180 mg

iPTH >300 pg/ml or iPTH 150-300,
but Ca >10.2 mg/dl or Ca x P >55*
Start cinacalcet 30 mg daily

arecapand s oo [P0 ] o sso-son [Coninued
K/DOQI target? later regimen
iPTH < 150

Paricalcitol either
added (1 pg per
100 pg of iPTH) or
its dose increased
by 2-4 ug per each
treatment

Paricalcitol held

If not receiving
paricalcitol, then
cinacalcet was held

If Ca <7.5 mg/dl or symptomatic hypocalcemia developed and paricalcitol could not be
added/increased, then cinacalcet was discontinued

Paricalcitol was held for Ca >10.2 mg/dl, P >6 mg/dl, or Ca x P =55
* Paricalcitol was stopped at the same time

Fig. 1. Simultaneous titration algorithm
for cinacalcet and paricalcitol.

Table 1. Patients achieving K/DOQI targets (in %)

Outcomes Baseline 12 months
Calcium, mg/dl 40 54
Phosphorus, mg/dl 43 51
iPTH, pg/ml 43 66
Ca X P product 51 77
Three or more targets combined 14 43*

*p < 0.01

to the K/DOQI guidelines: iPTH 150-300 pg/ml, Ca 8.4-9.5 mg/
dl, P 3.5-5.5mg/dl, Ca X P product<55. All patients started cina-
calcet at a daily dose of 30 mg and, regardless of dose, were in-
structed to take cinacalcet once daily with the evening meal. Pari-
calcitol was administered intravenously three times weekly at
scheduled hemodialysis sessions. Serum Ca was measured at
baseline and levels were monitored at two weeks after initiating
cinacalcet therapy and at 2 weeks after any dose adjustment. Se-
rum Ca drawn every second week of each month (4 weeks after
initiating cinacalcet therapy or changing of the dose) was used for
all comparisons. All other bone metabolism and disease param-
eters (P, iPTH, alkaline phosphatase) were repeated monthly. If
iPTH remained >300 pg/ml and all other parameters were within
K/DOQI targets, further medication adjustments followed the al-
gorithm (fig. 1). If patients developed symptomatic hypocalcemia
cinacalcet was discontinued. When symptomatic hypocalcemia
resolved, and Ca was greater than 8.0 mg/dl cinacalcet was re-
started at the next lower dose. Intact PTH was measured using

Cinacalcet and Paricalcitol Titration
Protocol

an electrochemiluminescence immunoassay (Roche™), normal
range 15-75 pg/ml. Statistical analysis methods for paired obser-
vations (Student’s t test) were applied using standard software
(Stata Corp. 2003, Stata Statistical Software, Release 8.0, College
Station, Tex., USA) and performed retrospectively. A z statistic
test was used to compare proportions from a single population
based on paired observations. Results are reported in means,
standard deviations and 95% confidence intervals, as appropriate.
Study protocol was approved by the University of Chicago Insti-
tutional Review Board.

Results

Thirty-five African American HD patients (11 men,
24 women), average age 58 years and average dialysis du-
ration 36 months, were initiated on a combined cinacal-
cet and paricalcitol treatment for SHPT. After 12 months
of therapy Ca decreased from 9.5 to 8.8 mg/dl (p = 0.003,
95% CI0.34-1.04), P from 6.2 to 5.5 mg/dl (p = 0.047,95%
CI 0.01-1.34) and Ca X P from 58 to 48 (p = 0.001, 95%
CI 4.2-15.7). Intact PTH levels decreased by 29% (from
426 to 300, p = 0.03, 95% CI 19.3-401.7) (fig. 2).

Sixty six percent of patients achieved target iPTH and
58% of patients had a 30% or greater decrease in iPTH
(table 1). More than 70% of all patients had reached Ca X
P <55. All patients with severe SHPT (iPTH >800), a
group routinely referred for parathyroidectomy, achieved
a 30% or more reduction in iPTH.

Am J Nephrol 2007;27:274-278 275



500

Fig. 2. Average bone and mineral metabo-

10
P O I o Sy et ST (PSS SIS SR SRS SR D SR I S
L I \ I T I T L I T L4 L =&

400 \ 8
350 \/\ //\\ 7
= 3004 - 6 3
% \\// \\F_ﬂ__t::ﬁ-r—:{; \\x‘///f'—‘)h‘ﬂ \g
£ 250 54
I o
= c
& 200 4

©
)
150 3
100 2
0 - T T T T T T T T T T T 0
0o 1 2 3 4 5 6 7 8 9 10 11 12

Monthly visits
Vertical bars denote 1.96* SD
——PTH -=-PO,4

I CaxP —o— Ca?t

lism parameters.

Number of patients on paricalcitol therapy increased
from 40 to 63% (from 14 to 22 patients) and average week-
ly paricalcitol dose was essentially unchanged (17 vs. 19
Rg).

At the end of observation period, 6% more patients
were on calcium-based binders, while the proportion of
patients on sevelamer decreased by 29%. Lanthanum car-
bonate was introduced during the study period, and 20%
of all patients were using it at 12 months. Average calci-
um-based binder dose increased from 4 tablets to 4.3 tab-
lets per meal and sevelamer dose remained stable. Six pa-
tients at baseline (versus nine at the end of observation
period) were taking more than 1,500 mg of elemental Ca
a day. Their average serum Ca decreased, however, from
9.5 (range 8.3-11.2) to 8.7 (range 7.4-10.3) mg/dl. Average
cinacalcet dose was 69 mg (median 60 mg). Four episodes
ofasymptomatic hypocalcemia (Ca<7.5mg/dl) occurred.
Cinacalcet dose was held in two patients and their cor-
rected Ca was greater than 8 mg/dl 1 month later. One of
them restarted cinacalcet at the next lower dose and an-
other patient resumed 30 mg daily dose. The remaining
2 patients were not receiving paricalcitol therapy at the
time. They were started on paricalcitol and hypocalcemia
resolved the following month.

Alkaline phosphatase increased from an average 141
to 162 IU/1 (p = 0.05, 95% CI -41.9 to 0.43) and remained
elevated over 12 months. Almost 60% of patients had a
rise in alkaline phosphatase.
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Discussion

Therapy with cinacalcet and paricalcitol utilizing a
combined titration protocol is an effective long-term ap-
proach and helps achieve K/DOQI targets for bone me-
tabolism and disease in patients failing conventional
therapies with phosphate binders and paricalcitol.

Since its approval by the FDA, the role of cinacalcet in
the treatment of SHPT has been debated: in some in-
stances, target iPTH can be achieved with active vitamin
D and itsanalogs, and in other instances — with cinacalcet
as single therapies [8]. Some suggest instituting cinacal-
cet if iPTH remains between 300 and 800 pg/ml despite
traditional therapy [9]. Combination therapy, from both
a pathophysiological and clinical perspective, may be
more advantageous, utilizing several different mecha-
nisms in treating resistant disease [10]. Active vitamin D
acts directly on the parathyroid gland to decrease PTH
synthesis, and calcimimetics increase the CaSR sensitiv-
ity which lowers the threshold for extracellular Ca and
decreases PTH secretion [11]. These agents also act syn-
ergistically as vitamin D increases CaSR mRNA tran-
scription [12].

The impact of cinacalcet on the concomitant active
vitamin D or its analog dosing has not been well studied.
In a two-year extension of a phase II cinacalcet study the
number of patients on vitamin D decreased from 71% at
the beginning of the study to 58% at week 100 [13]. An-
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other trial started cinacalcet in patients with controlled
SHPT and elevated Ca X P, simultaneously decreasing
paricalcitol to ‘physiologic’ doses (2 jug with each HD). At
the end of the study paricalcitol was discontinued in 21%
of the patients, and the mean dose decreased by 49%
[8].

Our approach allows for more patients to safely receive
vitamin D analog paricalcitol in the course of SHPT
treatment. The clinical implication here may be quite im-
portant, as dialysis patients treated with injectable active
vitamin D may have a survival benefit compared to the
patients who received no vitamin D therapy at all [18].
Interestingly, HD patients receiving alfacalcidol com-
pared to those not receiving active vitamin D had a lower
risk of cardiovascular death which has led to advocacy to
prescribe active vitamin D regardless of Ca or P levels
[19].

Low nutritional vitamin D levels have been linked to
cardiovascular disease [14], the number one cause of
death among ESRD patients [17]. Decreased nutritional
vitamin D levels are associated not only with bone dis-
ease, but also with infection, rheumatoid arthritis, in-
flammatory bowel disease, multiple sclerosis and other
chronic illnesses [14, 15]. Malignancies such as prostate,
breast, colorectal, gastric, esophageal, pancreatic, and
bladder cancer have been found in patients with low vi-
tamin D levels and cellular immunity improves with lo-
hydroxyvitamin D; [16]. Unfortunately, screening for nu-
tritional vitamin D deficiencies in dialysis patients is not
yet recommended by the K/DOQI and thus, it is not a
part of standard dialysis laboratory testing.

Calcium-based phosphate binder use and the average
dose increased in our study, but serum Ca decreased,
consistent with a previous observation [9]. In the phase
IIT cinacalcet trials, more patients on cinacalcet were
started on calcium-based binders, but their mean dose
was unchanged [5-7].
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