Therapeutic Class Overview
Phosphorus Depleters

Therapeutic Class

e Overview/Summary: Hyperphosphatemia, an important and inevitable clinical consequence of
advanced stages of chronic kidney disease (CKD), requires appropriate management due to the risk
for secondary hyperparathyroidism and cardiovascular disease. Persistent or chronic
hyperphosphatemia, along with an elevated calcium times phosphorus (CaxP) product, is associated
with an increased risk of vascular, valvular and other soft-tissue calcification in patients with CKD.
The two principal modalities used to control serum phosphorus levels in patients with CKD include
restricting dietary phosphorus intake and the administration of phosphorus binders (or phosphorus
depleters). When dietary phosphorus restriction is inadequate in controlling serum phosphorus levels,
the administration of phosphorus binders is recommended. There are several different phosphorus
binders that are currently available; however, the class can be divided into two subcategories:
calcium- and non-calcium-containing products.* In general, calcium-containing phosphorus binders
(Eliphos®, PhosLo®, Phoslyra®) are associated with higher serum calcium and lower serum
parathyroid hormone levels compared to the non-calcium-containing products.>’ Increased serum
calcium levels leads to hypercalcemia and also increases the risk of vascular calcification and arterial
disease in CKD patients.* As a result, these products are typically avoided in CKD patients with
hypercalcemia or severe vascular calcification.>* The available non-calcium-containing phosphorus
binders include sevelamer, available in two salt forms (hydrochloride [Renagel®] and carbonate
[Renvela®)), lanthanum carbonate (Fosrenol®), ferric citrate (Auryxia®) and sucroferric oxyhydroxide
(Velphoro®).810 These products are typically reserved for use in CKD patients with hypercalcemia, or
as adjunct to a regimen supplying the maximum allotted dose of elemental calcium from calcium-
containing phosphorus binders.** The sevelamer hydrochloride salt was the initial sevelamer
formulation developed; however, because of the incidence of metabolic acidosis associated with its
use, a new, buffered formulation was created. The newer, sevelamer carbonate formulation will most
likely be thought of as the preferred formulation of sevelamer because it does not lower a patient’s
bicarbonate level and does not result in the development of metabolic acidosis. An advantage to the
use of lanthanum carbonate is a decrease in the pill burden compared to other products.*

Table 1. Current Medications Available in the Class®!?

Generic Food and Drug Administration Generic
(Trade Name) Approved Indications DlESEgE (Rl SIENE Availability
Calcium acetate | Control hyperphosphatemia in end Capsule:
(Eliphos®*, stage renal failure. 667 mg
PhosLo®*,
Phoslyra®) Reduce Phosphate with End Stage Oral solution: y
renal disease (Phoslyra®). 667 mg/5 mL
Tablet:
667 mg
Ferric citrate Control serum phosphorus in patients | Tablet:
(Auryxia®) with chronic kidney disease on 210 mg
dialysis.
Lanthanum Reduce phosphate with end stage Tablet, chewable:
carbonate renal disease. 500 mg
(Fosrenol®) 750 mg
1,000 mg )
Oral Powder:
750 mg
1,000 mg
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Generic Food and Drug Administration Dosage Eorm/Strenath Generic
(Trade Name) Approved Indications 9 9 Availability
Sevelamer Control serum phosphorus in patients | Powder for oral suspension:
carbonate with chronic kidney disease on 08¢
(Renvela®) dialysis. 2449 i
Tablet:
800 mg
Sevelamer Control serum phosphorus in patients | Tablet:
hydrochloride with chronic kidney disease on 400 mg -
(Renagel®) dialysis." 800 mg
Sucroferric Control serum phosphorus in patients | Tablet, chewable:
oxyhydroxide with chronic kidney disease on 500 mg -
(Velphoro®) dialysis.

*Generic available in at least one dosage form or strength.
T The safety and efficacy of sevelamer hydrochloride in chronic kidney disease patients who are not on dialysis have not been
studied.

Evidence-based Medicine

e The available evidence supports the hypothesis that all of the phosphorus binders (or phosphorus
depleters) are efficacious in controlling serum phosphorus levels.'*%* In general, the true benefits of
phosphorus lowering with respect to hard clinical outcomes have not been established, and most
clinical trials evaluate surrogate endpoints. In addition, due to ethical concerns regarding a prolonged
lack of appropriate treatment, most trials evaluating the newer phosphorus binders against placebo
have been short term, with longer trials using calcium-containing binders as the comparator.*

e No prospective trials have specifically examined the benefits of targeting different phosphorus levels
to determine the effect on patient-level endpoints. Epidemiological data suggests that phosphorus
levels above the normal range are associated with increased morbidity and mortality.*

e The results of a recent Cochrane Systematic Review by Navaneethan and colleagues demonstrated
that there was no statistically significant reduction in all-cause mortality when patients received
sevelamer hydrochloride compared to those receiving calcium-based phosphate binders (relative risk,
0.73; 95% confidence interval, 0.46 to 1.16). No comparison of lanthanum carbonate to calcium-
containing salts was made.*’

e Two meta-analyses have been published reviewing the clinical trials of the phosphate binders.*84°
Tonelli et al compared sevelamer products to any other therapy or placebo in patients with ESRD, on
dialysis or who had had a kidney transplant. The pooled analysis showed that phosphate levels with
sevelamer was similar or slightly higher than with calcium-based phosphate binders by 0.12 mmol/L
(95% CI, 0.05 to 0.19). However, the overall weighted mean difference in serum calcium was
significantly lower with sevelamer therapy (0.10 mmol/L; 95% CI, —0.12 to -0.07).*8 Jamal et al
evaluated all-cause mortality and compared calcium-based phosphate binders to non-calcium
phosphate binders in patients with chronic kidney disease. The results of this meta-analysis showed
that patients randomly assigned to non-calcium-based phosphate binders had a statistically
significant 22% reduction in all-cause mortality compared with those randomly assigned to calcium-
based phosphate binders (RR,0.78; 95% ClI, 0.61 to 0.98). When non-randomized trials were added
to the pooled analysis, the reduction in all-cause mortality was 13% (RR,0.87; 0.77 to 0.97) in favor of
non-calcium-based phosphate binders.*®

e The safety and efficacy of ferric citrate was established in two clinical trials.50:5

0 The demonstrated reductions from baseline to week four in mean serum phosphorus were
significantly greater with 6 and 8 grams/day than with 1 gram/day dose (-1.3 mg/dL and -1.5
mg/dL placebo-corrected differences, respectively; P<0.0001).%°

o Patients were eligible to enter a four-week, placebo-controlled withdrawal phase if they had
been receiving ferric citrate during the 52-week study. During the placebo-controlled period,

—
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the serum phosphorus concentration rose by 2.2 mg/dL in patients receiving placebo
compared to patients who remained on ferric citrate (-0.24 mg/dL vs 1.79 mg/dL; P<0.001).5*
The safety and efficacy of sucroferric oxyhydroxide was demonstrated in two randomized clinical
trials, one six-week, open label, active controlled dose-finding study and one 55-week, active
controlled, parallel group, dose-titration and extension study.252-54
o Inthe phase I, dose-finding study, at six weeks, sucroferric oxyhydroxide decreased serum
phosphorus compared to baseline in the 5.0, 7.5, 10.0 and 12.5 grams/day arms but not the
1.25 grams/day arm (P<0.016). A similar decrease to sevelamer hydrochloride was seen in
the 5.0 and 7.5 grams/day arms.->2
0 Inthe after the dose-titration study, serum phosphorus control was maintained with both
sucroferric oxyhydroxide and sevelamer throughout the extension study and the difference
between groups was not statistically significant (P=0.14).5354

Key Points within the Medication Class

According to Current Clinical Guidelines:

o0 Currently available evidence supports the hypothesis that all of the phosphorus binders are
efficacious in controlling serum phosphorus levels. Furthermore, it is generally accepted that no
one product is effective and acceptable to every patient.?3

o0 Although treatment guidelines recommend serum phosphorus levels to be maintained within or
slightly above the normal range (depending on chronic kidney disease [CKD] Stage), there is
currently no evidence to demonstrate that lowering phosphorus to a specific target range results
in improved clinical outcomes in patients with CKD.

o ltis still reasonable to use phosphorus binders to lower phosphorus levels in CKD patients with
hyperphosphatemia to prevent the development of secondary hyperparathyroidism and
cardiovascular disease.!

o Combination therapy, with multiple binders, may also be an option in order to control serum
phosphorus levels while minimizing the side effects associated with any specific binder.?3

0 Phosphorus binders should be utilized in patients with CKD Stages 3 to 5D who cannot
adequately maintain serum phosphorus levels within the normal range with dietary phosphorus
restriction.®

0 Choice of product should take into account the Stage of CKD, the presence of other components
of CKD-Mineral and Bone Disorder, concomitant therapies and adverse event profiles.!

Other Key Facts:

o Currently, the calcium-containing products (Eliphos®, PhosLo®) are available generically in tablet
and capsule formulations.

o Calcium acetate (Phoslyra®) is available as an oral solution, and sevelamer carbonate (Renvela®)
is available as oral powder for suspension.”0

o0 Lanthanum, and sevelamer carbonate/hydrochloride are contraindicated in patients with bowel
obstruction, while calcium acetate is contraindicated in hypercalcemia®**

o Ferric citrate is contraindicated in iron overload syndromes.®
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