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For the reasons discussed above, I think the proposed labeling changes are reasonable. 

6.  Clinical Microbiology
There are no specific clinical microbiology issues in the current submission.

7. Clinical/Statistical- Efficacy
I conducted the Clinical Review and Dr. Liu conducted the Statistical Review. Both Dr. Liu 
and I recommend approval of this product. 

Two studies, one phase 3 study (Study PA-CL-05A) and one phase 2 dose-ranging study 
(Study PA-CL-03A), provide the main support for efficacy. Study PA-CL-05B, a 28-week 
extension study to Study PA-CL-05A, mainly examined the safety and tolerability of Velphoro
compared to sevelamer carbonate in patients on either HD or PD. However, data from this 
study were also used to evaluate long-term efficacy (changes from baseline to 12 months in 
serum phosphorus levels on Velphoro compared to sevelamer).

Study PA-CL-05A
Study PA-CL-05A was a 27-week, 2-stage re-randomization, withdrawal study with a 24-week 
randomized, open-label, active-controlled (sevelamer carbonate) first stage. The primary 
objective was to establish the superiority of Velphoro maintenance dose versus Velphoro low 
dose (non-effective dose) control in maintaining the phosphorus lowering effect in patients
undergoing hemodialysis (HD), by comparing the change in serum phosphorus levels during a 
3-week period (Stage 2) that followed 24 weeks of Velphoro treatment.

Adult ESRD subjects with serum phosphorus levels ≥6.0 mg/dL receiving chronic 
hemodialysis or peritoneal dialysis were enrolled in the study. After a 2-4 week washout 
period, eligible subjects were randomized and entered Stage 1. 

Stage 1 was a prospective, randomized, parallel group, open-label, active controlled, 24-week 
study of Velphoro compared with sevelamer carbonate. In this stage, treatment of Velphoro or 
sevelamer was administered to 1,055 subjects (707 treated with Velphoro and 348 treated with
sevelamer). The starting dose of Velphoro was 1000 mg/day and the dose was titrated for 
efficacy and tolerability reasons. Dose increases or decreases of 500 mg/day every 2 weeks 
were permitted. The maximum dose of Velphoro was 3000 mg/day (6 tablets/ day) and the 
minimum dose was 1000 mg (2 tablets/day). The starting dose of sevelamer carbonate (the
active control) was 4.8 g/day. The dose of sevelamer was also titrated for efficacy and
tolerability reasons; dose increases or decreases of 2.4 g/day (3 tablets/day) every 2 weeks 
were permitted. The maximum allowed dose of sevelamer carbonate was 14.4 g/day (18 
tablets/day) and the minimum dose was 2.4 g/day (3 tablets/day). For subjects on HD, serum 
phosphorus was measured at weekly study visits for the first 8 weeks of treatment, then every 
4 weeks until Week 24. For subjects on PD, serum phosphorus was measured every second 
week for the first 8 weeks of treatment, and then every 4 weeks until Week 24. 
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Stage 2, starting at Week 24, was a prospective, randomized, parallel group, open-label, 3-
week comparison of Velphoro maintenance dose (MD) (dose previously titrated for efficacy
and tolerability) versus Velphoro low dose (LD) control (fixed dose of 250 mg/day, a dose 
previously shown to be ineffective in the phase 2 dose finding study, Study PA-CL-03A).
Ninety nine subjects on HD with controlled serum phosphorus level at Week 20 (according to 
the upper limit of the KDOQI target range <5.5 mg/dL) from the Stage 1 Velphoro treatment 
group were randomized 1:1 to either the Velphoro MD group (N=50) or LD control group 
(N=49). A superiority analysis was conducted for the change in serum phosphorus to Week 27 
using Week 24 as a baseline. No dose adjustments were permitted during Weeks 24 to 27. 

In stage 2 of the pivotal study, the mean serum phosphorus level in the low dose control group 
was significantly increased from baseline (36%) compared to an increase of 6% in the 
maintenance group (1.8 mg/dl vs. 0.3 mg/dl, P<0.001). The Week 24 maintenance dose (MD) 
of Velphoro (mean of 1480 mg/day) was superior (p<0.001) to the non effective low dose 
(LD) control (250 mg/day) in this 3-week withdrawal phase as shown in the table below.

Primary end point: Comparison of change in serum phosphorus levels from baseline to 
end of treatment in Stage 2 of Study PA-CL-05A (ITT population)

(Medical reviewer table confirmed by statistician)

In stage 1 of the pivotal study, there was also a significant reduction from baseline in serum 
phosphorus levels in the Velphoro arm and this effect was maintained through Week 24.
Effects on serum phosphorous were also similar in the Velphoro and sevelamer carbonate 
groups (39% vs. 34% reduction from baseline in serum phosphorus levels in the Velphoro and 
sevelamer arms, respectively).

Comparison of change in serum phosphorus levels from baseline to end of treatment in 
Stage 1 of Study PA-CL-05A
Time point Serum phosphorus (mg/dl)

Velphoro (n=461) Sevelamer (n=224)
Baseline (before the first dosing) 7.7±1.82 7.6±1.92
Week 12 5.5±1.32 5.2±1.29
Week 24 4.7±1.03 5.0±1.14
Difference between baseline and Week 24 3.0±1.91 2.6±2.07
P value <0.01 <0.01

(Medical reviewer table confirmed by statistician)
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Study PA-CL-03A
Study PA-CL-03A was a phase 2, 6-week open-label, randomized, active-controlled, dose-
ranging study (250 to 2500 mg/day Velphoro) in ESRD patients on HD. The primary objective 
was to investigate the ability of different fixed doses of Velphoro to lower serum phosphorus 
levels in this population. 

Adult ESRD subjects with serum phosphorus levels > 5.5 mg/dL receiving chronic 
hemodialysis were enrolled in the study. The study compared 5 fixed dosage regimens of 
Velphoro with a single dosage regimen of sevelamer hydrochloride. Subjects received 
Velphoro at 250 mg/day (N=26), 1000mg/day (N=26), 1500 mg/day (N=25), 2000 mg/day 
(N=27), or 2500 mg/day (N=24), or sevelamer hydrochloride at 4.8 g/day (N=26) for 6 weeks 
(42 days). No dose titration was allowed. Subjects were withdrawn if their serum phosphorus 
levels exceeded the upper safety limit of 8.5 mg/dL at any time as of 2 weeks after the start of 
treatment, or decreased below the lower safety limit of 3.5 mg/dL at any time after the start of 
treatment. 

In this phase 2 dose-ranging study, except for the low dose group (250 mg/day), all Velphoro 
treatment groups and the sevelamer 4.8 g/day group showed a highly significant decrease in 
serum phosphorus levels from baseline to end of treatment. For the Velphoro dose groups, the 
decrease in serum phosphorus levels was generally dose dependent as shown in the table 
below. 
Change in serum phosphorus from baseline in ESRD patients treated for 6 weeks in 
Study PA-CL-03A

Other analyses
Responder analyses were also performed by determining the proportion of subjects with 
controlled serum phosphorus levels as defined by the Kidney Disease Outcomes Quality
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Initiative (KDOQI) guidelines (3.5 to 5.5 mg/dL) in both PA-CL-03A and PA-CL-05A 
studies, and the Kidney Disease: Improving Global Outcomes (KDIGO) guidelines (2.5 to 4.5 
mg/dL) in PA-CL-05A only. The results of these analyses were consistent with the primary 
efficacy endpoint findings. In PA-CL-03A, the proportion of subjects with “controlled” serum 
phosphorus levels at Week 7 (i.e., after 6 weeks of treatment) in the Velphoro 2500 mg/day 
group (60.0%) was greater than in the 250 mg/day LD group (21.1%). The proportion of 
subjects achieving this level of control in the sevelamer group (42.1%) was similar to the 
proportion in the Velphoro 1000 to 2000 mg/day dose groups (ranging from 35.0% to 42.9%). 
At the stage 2 baseline (Week 24) in Study PA-CL-05A, 72.7% of subjects in the MD group 
and 61.2% in the LD were within the KDOQI target range. At the end of stage 2 (Week 27) in 
this pivotal study, control of serum phosphorus was well maintained in the MD group, with 
63.2% of subjects in the target range. In the LD group, withdrawal of the effective dose led to 
loss of control, with only 15.2% in the target range, similar to the LD group in PA-CL-03A 
after 6 weeks of treatment with 250 mg/day Velphoro.

The effect of Velphoro on the reduction of serum phosphorus levels was consistent across all
subgroups and was not affected by other baseline or disease characteristics including region
(Europe, US, and rest of the world), dialysis type (HD or PD), sex, age (<65 years or ≥65 
years), race (Black, White or Other), ethnicity (Hispanic or Non-Hispanic), reason for ESRD
(hypertension, diabetes or other), time from first dialysis, number of prior phosphate binders (1
or 2 or more), or prior sevelamer use (yes or no). 

In conclusion, the efficacy of Velphoro for controlling serum phosphorus levels has been 
demonstrated. There is evidence of a dose-dependent relationship and treatment effects appear 
to be maintained at least 12 months based on the pivotal Study of PA-CL-05A and its 
extension study, 05B. A statistically significant difference in serum phosphorus levels between 
the maintenance dose and the low (non-effective) dose was observed as early as one week in 
the randomized withdrawal phase of the pivotal trial. Based on these findings, dose titration 
for controlling hyperphosphatemia can be started as early as 1 week after treatment initiation 
and adjusted at weekly intervals thereafter if necessary.

8. Safety
Safety data are mainly from 4 clinical studies conducted in ESRD patients undergoing dialysis 
including the pivotal efficacy study, its extension trial (Study PA-CL-05A/05B), one phase 2 
dose-ranging study (Study PA-CL-03A) and one phase 2 study conducted in Japanese patients 
(Study PA1201). Clinical pharmacology studies, including one study, Study Q-24120, which 
was conducted in patients with chronic kidney disease, were also utilized in safety analyses. 

Overall, 1953 subjects were included in the safety analysis including 1288 subjects who had 
received at least one dose of Velphoro. A total of 1355 ESRD patients were studied in short-
term studies including 981 patients on Velphoro. A total of 659 ESRD patients were in an 
open-label, long-term study of up to 12 months including 391 ESRD patients on Velphoro.  

Like other phosphate binders, drug-related AEs were primarily limited to GI effects. In the 
pivotal study, diarrhea was the most common Velphoro -related adverse event (AE) and was 

Reference ID: 3404216



Cross Discipline Team Leader Review
Shen Xiao, M.D., PhD NDA 205-109

VelphoroTM

Page 10 of 15 10

also the major reason for AE-related patient withdrawal in the Velphoro group. The incidence 
rate of diarrhea was higher in the Velphoro group compared to the active control, sevelamer. 
The majority of these diarrhea AEs occurred early after starting treatment, were mild in 
severity, and resolved with continued treatment. A dose-dependent increase in the incidence 
rate of diarrhea was found in Japanese patients in Study PA1201. However, in the fixed dose 
ranging study, Study PA-CL-03A, the incidence rate of diarrhea in this study was not related 
to dose and was similar in the Velphoro and sevelamer treatment arms. 

Other common GI AEs including nausea, vomiting and constipation occurred less frequently 
on Velphoro than on sevelamer in the pivotal study. The incidence of common GI events was 
substantially reduced during continued treatment in the long-term extension study (Study PA-
CL-05B). Hypophosphatemia was observed in some patients in both the dose-ranging study 
and the pivotal study. Given the drug’s mechanism of action and intended effect, this is an 
expected dose-dependent drug-related AE. However, as this product will be started at a low 
dose and gradually titrated based on phosphate levels with careful monitoring, this AE does 
not represent a major safety concern. The treatment related AEs in the pivotal study and its 
extension are summarized in the following table. No new or significant safety signals emerged 
with long-term treatment of up to one year duration. In general, the incidence of Velphoro
related AEs was similar to that observed with the active control, sevelamer.

Summary of treatment-related AEs in Study PA-CL-05A/05B

(Sponsor table from 120-day safety update report)
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Summary of treatment-related AEs in Study PA-CL-03A

Note: the list doses in above figure were in the total mass.  Its tablet is standardized to contain 500 mg iron (as Velphoro drug 
substance (DS)) with a total nominal mass of 2.5g.  Doses of 1.25, 5.0, 7.5, 10 and 12.5g represent 250, 1000, 1500, 2000, and 
2500 mg iron of Velphoro . (Sponsor table from the Study PA-CL-03A study report)

Because Velphoro is an iron based phosphate binder, the effect of Velphoro on systemic iron 
levels was evaluated in the pivotal study and its extension trial.  Increases in serum ferritin and 
TSAT and decreases in transferrin were observed during the first 6 months of treatment with 
Velphoro compared to both baseline and the active control (20.3% vs. 5.1% from baseline for 
transferrin, 18.4% vs. -3.6% from baseline for TSAT, and -2.3% vs. 8.3% for transferrin, in 
the Velphoro vs. Sevelamer treatment arms, respectively). These effects were maintained but 
did not increase further with continued treatment up to one year as shown in the table below. 
There was no evidence of iron accumulation with increased cumulative exposure. Concomitant 
use of IV iron and ESAs in these studies and regional differences in use complicate the 
interpretation of these analyses. The observed changes, however, are consistent with the 
minimal iron absorption from Velphoro observed in the Phase 1 study and do not raise a major 
safety concern. 
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Summary of iron parameters in Studies PA-CL-05A/05B
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Summary of iron parameters in Studies PA-CL-05A/05B (con’t)

Baseline was defined as the last non-missing value prior to or on the date of the first PA-CL-05A study drug intake.

In conclusion, the size of the safety database and duration of exposure are adequate to assess 
safety for this product. Overall, the AE profile of Velphoro is acceptable for the control of 
serum phosphorus levels in patients with end stage renal disease who are being treated with 
chronic hemodialysis or peritoneal dialysis.
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