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The Scottish Medicines Consortium has completed its assessment of the above product and
advises Area Drug and Therapeutic Committees (ADTCs) on its use in NHS Scotland. The
advice is summarised as follows:

ADVICE: following a full submission

Paricalcitol (Zemplaro) is not recommended for use within NHS Scotland for the prevention
and treatment of secondary hyperparathyroidism in patients with chronic renal failure
undergoing haemodialysis.

The benefits and adverse effects of paricalcitol are similar to another vitamin D analogue with
which it has been compared. The economic case has not been demonstrated.

Overleaf is the detailed advice on this product.
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paricalcitol 5mcg/ml and
10mcg/2ml solution for
injection (Zemplar®)

Indication
Prevention and treatment of secondary hyperparathyroidism in patients with chronic renal
failure undergoing haemodialysis.

Dosing information

Initial dose in mcg equivalent to 1/80™ of the intact parathyroid hormone level (iPTH) in pg/ml
given intravenously during haemodialysis and not more frequently than every other day. Doses
subsequently adjusted to achieve iPTH no more than 1.5 to 3 times the non-uraemic upper
limit of normal (150-300 pg/ml) while maintaining corrected calcium <11.2 mg/dL, phosphate
<6.5 mg/dL and calcium x phosphate product <65. The maximum dose per haemodialysis
given in clinical trials was 40mcg.

UK launch date
19" May 2005

Comparator medications

Two other parenteral preparations of vitamin D can be administered with haemodialysis to
treat hyperparathyroidism associated with chronic renal failure, calcitriol and alfacalcidol.
Calcitriol is the biologically active form of vitamin D3 and alfacalcidol is converted in the liver
to calcitriol.

Cost of relevant comparators

Drug Dose range* Annual cost (£)
Paricalcitol 1.5mcg to 12mcg three times a week 1934-5803
Calcitriol 0.5mcg to 3mcg three times a week 891-2672
Alfacalcidol 1mcg to 4mcg three times a week 336-1283

Costs from eVadis drug dictionary accessed on 12" April 2006; *doses given at end of haemodialysis
and do not imply therapeutic equivalence: doses for calcitriol based on usual dosing range in summary of
product characteristics (SPC), the maximum dose of 8mcg per dialysis would cost £7,126 annually;
dose for alfacalcidol based on maximum dose range in SPC; dose for paricalcitol based on 1:3 to 1:4
dose ratios of calcitriol to paricalcitol used in clinical trials, the maximum dose of 40mcg per dialysis
would cost £15,475 annually.

Summary of evidence on comparative efficacy

Paricalcitol is a synthetic biologically active analogue of calcitriol (the active form of vitamin
D3) that reduces serum concentrations of intact parathyroid hormone (iPTH).

Two double-blind trials recruited 263 and 197 adults with end-stage renal disease on
haemodialysis who had serum iPTH 3300 pg/ml, corrected calcium £11.5 mg/dL and calcium
phosphate (Ca x P) product £75 mg?/dL? after washout of any vitamin D therapy.




They were randomised in a 1:1 ratio to intravenous paricalcitol 0.04mcg/kg or calcitriol
0.01lmcg/kg after each dialysis (three per week) for four weeks, with doses then increased
every four weeks by 0.04mcg/kg and 0.01mcg/kg in the respective groups for a maximum of
five dose escalations, unless iPTH was reduced by 3 50% of baseline or hypercalcaemia
(corrected calcium >11.5 mg/dL) or two measurements of elevated Ca x P product (>75
mg?/dL?) occurred. Patients were maintained on the maximum dose or the dose of study
drug that reduced iPTH by 350% of baseline for up to 12 weeks in one study and, in the
second study for the remainder of the 24-week study period (i.e. 4-24 weeks depending on
time to achieve maintenance or maximum dose). The dose of study drug was reduced to the
previous dose level if iPTH was <100 pg/ml for two consecutive weeks, one incidence of
hypercalcaemia occurred, or all four Ca x P product measurements within a two week period
were elevated. The protocol of the first study was modified mid way through the study to
discontinue treatment in patients at first episode of hypercalcaemia or four consecutive
elevated Ca x P product measurements. Both studies were primarily designed to compare
incidences of the adverse effects, hypercalcaemia and/or elevated Ca x P product, and these
results are detailed below in the comparative safety section. Reduction of iPTH to £50% of
baseline was an additional outcome to assess efficacy in treating secondary
hyperparathyroidism. There were no significant differences between paricalcitol and calcitriol
in proportions of patients within the populations who achieved an iPTH £50% of baseline.
These were >80% in both groups in the first study and in the second study, were 85% vs.
76% in paricalcitol and calcitriol groups respectively.

A historical cohort study included vitamin D-naive patients undergoing haemodialysis at one of
over 1000 haemodialysis centres in North America who initiated treatment with paricalcitol or
calcitriol between January 1999 and December 2001. In the primary analysis of 29,021 and
38,378 patients in the respective treatment groups, data were censored at the end of the
study period or when patients underwent a renal transplant, transferred to another treatment
facility or switched from their first vitamin D formulation. There were various significant
differences between the groups in baseline demographics, including ethnicity, duration of
dialysis, comorbidities, and mean values of iPTH, calcium, phosphate, Ca x P product and
albumin. The primary outcome was mortality rate. Over the trial period this was significantly
lower in the group of patients initially treated with paricalcitol compared to those initially given
calcitriol: 18.0 and 22.3 per 100-person-years, respectively. In further analyses to adjust for
confounders, albumin, calcium and phosphate were each independent predictors of survival,
as was paricalcitol as initial choice of vitamin D. In continued refinements of analyses to
address confounders, the benefit of paricalcitol diminished, leaving open the possibility that
unmeasured confounders (e.g. a specific “doctor effect”) may account in part for the survival
differences.

A retrospective analysis included data from patients treated at haemodialysis centres in North
America who were new-to-dialysis and initiated treatment with paricalcitol or calcitriol between
January 1999 and November 2001. Analyses were carried out on data from 50% of patients
eligible for inclusion in the analyses selected at random, excluding patients with incomplete
data: that is 4611 and 6832 patients initially treated with paricalcitol and calcitriol, respectively.
Data were censored at the end of the study period or when patients changed dialysis
modality, had a renal transplant or died. There were various significant differences between
the treatment groups in baseline demographics, including ethnicity, duration of dialysis,
comorbidities, and mean values for iPTH, calcium, phosphate and albumin. The time-
standardised all-cause hospitalisation rate (defined as number of hospital admissions per
years of on-treatment observation time) and time-standardised all-cause hospitalisation days
(defined as number of days in hospital per years of on-treatment observation time) were
significantly lower in the paricalcitol group compared to the calcitriol group, with 0.642 fewer
hospital admissions and 6.84 fewer days in hospital per year.



Summary of evidence on comparative safety

In the two double-blind trials described previously, which compared paricalcitol with calcitriol,
the primary outcome was incidence of hypercalcaemia (corrected calcium >11.5 mg/dL)
and/or Ca x P product >75 mg?/dL?. In the first study there was no significant difference
between paricalcitol and calcitriol: 64% (83/130) and 68% (90/133), respectively. In the
second study the incidence of hypercalcaemia and/or Ca x P product >75 mg?/dL? was
significantly greater with paricalcitol compared to calcitriol: 79% (77/98) vs. 65% (64/99). After
the blinding of these studies had been broken various post-hoc analyses were conducted in
which hypercalcaemia and elevated Ca x P product were defined by different criteria. The
majority of these found no significant differences between the treatment groups. In both
studies mean calcium and Ca x P product increases from baseline to final assessment were
not significantly different between the treatments. Mean calcium increased by 0.7 and 0.8
mg/dL with paricalcitol and calcitriol, respectively, in the American patients (85% of the trial
population) within the first study and in the second study, it increased by 1.0 and 0.7 mg/dL in
the respective treatment groups. Corresponding results for mean Ca x P product were 5.5
and 6.7 mg*/dL? in the American patients within the first study and in the latter study were 9.2
and 9.4 mg®/dL? in the respective treatment groups.

Summary of clinical effectiveness issues

There are no robust data to indicate that paricalcitol would be associated with benefits over
calcitriol in practice with respect to efficacy in reducing iPTH or incidence of adverse effects
such as hypercalcaemia and hyperphosphataemia. In the first double-blind comparison of
these drugs, the proportions of patients achieving a 350% reduction in iPTH from baseline
were similar with both drugs, as were the proportions of patients experiencing
hypercalcaemia and/or elevated Ca x P product. In the similar second study, more patients
achieved a 350% reduction in iPTH from baseline with paricalcitol compared to calcitriol,
however, this was associated with a significantly greater incidence of hypercalcaemia and/or
elevated Ca x P product.

There are no robust data to indicate that paricalcitol would be associated with improved
survival or reductions in hospitalisation over calcitriol in practice. The historical cohort study
indicating a possible survival benefit with paricalcitol has a number of serious limitations.
Some result from non-random assignment to treatment, which may have contributed to the
between group significant baseline differences and possibly un-equal risks of death in the
groups. A further limitation of this study was incomplete data on concomitant calcium- and
non-calcium-containing phosphate binder use. There are similar serious limitations for the
retrospective comparison of paricalcitol and calcitriol on hospital admissions. Prospective
randomised trials are required to provide evidence that paricalcitol would improve survival or
reduce hospital admissions in practice compared to calcitriol.

The data supporting use of paricalcitol in patients resistant to calcitriol are also limited. In the
open-label trial that recruited patients with secondary hyperparathyroidism despite calcitriol
treatment, changes appear to have keen made to the patients’ diet and phosphate binder
therapy at the same time as calcitriol was switched to paricalcitol. No information is available
on phosphate-binder use during previous calcitriol treatment. If these were mainly calcium-
containing and patients were not following a good phosphate-restricted diet, then, switching
patients to predominately magnesium-containing phosphate-binders and later to sevelamer,
combined with dietary advice and dietary phosphate restriction may have resulted in reduced
risks of experiencing elevated calcium and phosphate. It appears that the calcitriol dose in the
study patients may have been limited to a mean of 3.2mcg per dialysis by repeated episodes
of elevated calcium and phosphate, which respectively occurred in 85% and 67% of patients.
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Reducing the risk of these adverse events by changing diet and phosphate-binders may have
permitted higher doses of vitamin D to be used, which would more effectively reduce iPTH.
Therefore the effects on iPTH observed in this trial may not be observed in practice if the only
change to therapy is replacement of calcitriol with paricalcitol.

The paricalcitol studies were mainly conducted in the USA. Differences between the USA and
Scotland in patient demographics and healthcare services may influence the size of the
benefits to be expected with paricalcitol in Scottish practice.

Some Scottish physicians advise that alfacalcidol is the main vitamin D formulation used in
Scotland for treatment of hyperparathyroidism secondary to renal disease. There are no
direct comparisons of paricalcitol with alfacalcidol, therefore, relative efficacy and safety in
practice are unknown.

Summary of comparative health economic evidence

The manufacturer presented a cost-utility analysis using a Markov model examining the cost-
effectiveness of paricalcitol as a second-line treatment for secondary hyperparathyroidism.
The comparator was alfacalcidol (1mcg) on the basis that this was the prevailing current
treatment in Scotland. The model projected the costs and benefits of treatment over a period
of 10 years, being a reasonable estimate of survival in this patient population.

Since direct comparative data were not available the model used information from a range of
sources to drive the results. Information from a UK expert panel and also from observational
studies from the USA was used in the analysis. Using data from a study comparing
paricalcitol to calcitriol, a survival advantage for paricalcitol was an integral part of the model
and gave rise to a survival gain for the treatment of approximately seven months. The second
key driver of the result was the assumed reduction in hospitalisations that would occur with
paricalcitol; a 32% reduction was assumed for paricalcitol compared to alfacalcidol. Utility
values were taken from a UK health technology assessment document and gave a baseline
utility score of 0.66. The costing was carried out satisfactorily but the inclusion or exclusion of
dialysis costs was a key determinant of the ICER.

The baseline result gave an incremental cost per QALY of £11,698 for paricalcitol over
alfacalcidol. The model showed sensitivity to the changes made. If the effects of reduced
hospitalisations were stripped out by assuming a zero cost for the item then the ratio more
than doubled to £25,000. If there was only a 13% reduction in hospitalisations then the ratio
doubled to £22,400. Inclusion of dialysis costs raised the ICER to £42,272. Given the
uncertainty around the survival and hospitalisation advantages of paricalcitol treatment, the
economics case has not been demonstrated.

Patient and public involvement

A Patient Interest Group Submission was not made.

Budget impact

The manufacturer estimated a net medicines budget impact of using paricalcitol nstead of
alfacalcidol of £241,000 and £476,000 in years 2006 and 2010, respectively.

If reduced hospital admissions can be converted into cash savings, the net budget impact will
be £63,000 (2006) and £135,000 (2010). The figures assumed the net numbers of patients
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receiving the drug in the years 2006 to 2010 were 140, and 272, respectively, and that
paricalcitol would have a 100% market share for such patients.

Guidelines and protocols

The third edition (2002) of the Renal Association’s treatment of adults and children with renal
failure standards and audit measures recommends that iPTH should be maintained at less
than 4 times the upper limit of normal in patients who have been on haemodialysis or
peritoneal dialysis for more than 3 months. It is also noted that normal bone turnover is
associated with iPTH levels 3 times the upper limit of normal in dialysis patients, with some
recommending that iPTH should be maintained at 3-4 times the upper limit of the non-renal
normal range in order to ensure normal bone turnover. Low bone turnover is associated with
hypercalcaemia and, possibly, increased risks of facture and vascular calcification. Whereas
raised iPTH concentration may be responsible for increased calcium cardiac content,
vascular calcification and insulin resistance associated with secondary hyperparathyroidism.
The relative importance of hyperparathyroidism as a risk factor for premature vascular
disease in renal failure is difficult to determine and in the absence of firm evidence, individual
clinicians should decide on the degree to which it should be corrected and how this should be
achieved. It is also recommend that predialysis samples in haemodialysis patients for
corrected calcium should be 2.2 to 2.6 mmo/L and for phosphate should be <1.8 mmo/L.

The Scottish Intercollegiate Guidelines Network (SIGN) is developing a guideline on renal
failure that is expected to be published in 2007.

The National Institute for Health and Clinical Excellence (NICE) is developing a guideline on
chronic kidney disease that is expected to be published in September 2008.

Additional information

After review of a resubmission, the Scottish Medicines Consortium (SMC) issued advice on
10™ March 2006 that cinacalcet (Mimpara®) is not recommended for use within NHS Scotland
for the treatment of secondary hyperparathyroidism in patients with end-stage renal disease
on maintenance dialysis therapy. Addition of cinacalcet to standard treatment with phosphate
binders and/or vitamin D sterols reduced serum concentrations of parathyroid hormone and
was associated with a reduced risk of fractures compared to standard treatment. However,
the economic case was not demonstrated.




Advice context:
No part of this advice may be used without the whole of the advice being quoted in full.

This advice represents the view of the Scottish Medicines Consortium and was arrived at
after careful consideration and evaluation of the available evidence. It is provided to inform
the considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in
determining medicines for local use or local formulary inclusion. This advice does not
override the individual responsibility of health professionals to make decisions in the exercise
of their clinical judgement in the circumstances of the individual patient, in consultation with
the patient and/or guardian or carer.

This assessment is based on data submitted by the applicant company up to and including
16 June 2006.

Drug prices are those available at the time the papers were issued to SMC for consideration.
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