
Appendix	  1.	  	  Ferric	  citrate	  titration	  schedule.	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	   	  

Ferric	  Citrate	  Starting	  dose	  (6	  caplets/day)	  

P	  <	  2.5	  
mg/dL	  
Hold	  ferric	  
citrate	  until	  
serum	  P	  is	  ≥	  
3.5	  mg/dL,	  
then	  restart	  
at	  a	  lower	  
dose	  after	  
consultation	  
with	  CCC	  

P	  =	  2.5	  to	  
3.4	  mg/dL	  
Reduce	  
dose	  by	  1	  
caplet	  per	  
day	  	  

P	  =	  3.5	  to	  
5.5	  mg/dL	  
No	  action	  
required	  
	  
Phosphorus	  
at	  GOAL	  

P	  =	  5.6	  to	  
6.9	  mg/dL	  
Increase	  
dose	  by	  1	  
caplet	  per	  
day	  	  
	  

P	  >	  6.9	  
mg/dL	  
Increase	  
dose	  by	  3	  
caplets	  per	  
day	  for	  a	  
daily	  
maximum	  
total	  of	  12	  
caplets	  per	  
day	  



Appendix	  2.	  Secondary	  Efficacy	  endpoints.	  

Endpoint	   Safety	  Period*	   Efficacy	  Period*	  
Subjects	  achieving	  goal	  
phosphorus	  (≤5.5	  mg/dL)	  

12,	  24,	  36,	  48,	  52	   56	  

Subjects	  with	  serum	  
phosphorus	  ≥	  9.0	  mg/dL	  

	   Anytime	  

Change	  in	  serum	  phosphorus	  
concentration	  compared	  to	  
baseline	  (week	  0)	  

12,	  24,	  36,	  48,	  52	   	  

Change	  in	  serum	  calcium	  
concentration	  compared	  to	  
baseline	  (week	  0)	  

12,	  24,	  36,	  48,	  52	   	  

Change	  in	  iron,	  ferritin,	  TSAT	  
and	  TIBC	  compared	  to	  baseline	  
(week	  0)	  

12,	  24,	  36,	  48,	  52	   	  

Change	  in	  Ca	  x	  P	  product	  
compared	  to	  baseline	  (week	  0)	  

12,	  24,	  36,	  48,	  52	   	  

Subjects	  with	  iPTH	  between	  
100-‐350	  pg/mL	  compared	  to	  
baseline	  (week	  0)	  

52	   56	  

Change	  in	  serum	  25-‐dihydroxy-‐
vitamin	  D3,	  vitamin	  A,	  vitamin	  
b-‐12,	  vitamin	  E,	  vitamin	  K	  and	  
folic	  acid	  compared	  to	  baseline	  
(week	  0)	  

12,	  36,	  52	   	  

Change	  in	  serum	  bicarbonate	  
concentration	  compared	  to	  
baseline	  (week	  0)	  

12,	  36,	  52	   	  

Change	  in	  IV	  iron	  intake	   12,	  24,	  36,	  48,	  52	   	  



compared	  to	  baseline	  (week	  0)	  
Change	  in	  amount	  of	  ESA	  
administered	  compared	  to	  
baseline	  (week	  0)	  

12,	  24,	  36,	  48,	  52	   	  

Change	  in	  use	  of	  vitamin	  D,	  its	  
analogues	  and	  cinacalcet	  
compared	  to	  baseline	  (week	  0)	  

12,	  24,	  36,	  48,	  52	   	  

Change	  in	  LDL,	  HDL	  and	  
triglycerides	  compared	  to	  
baseline	  (week	  0)	  

12,	  36,	  52	   	  

*Week	  of	  the	  study	  that	  an	  endpoint	  was	  assessed	  
	  

	   	  



Appendix	  3.	  	  Conversion	  factors	  for	  erythropoiesis	  stimulating	  agents.	  

Epoetin	  alfa	  (Epogen®):	  	  No	  conversion	  

Epoetin	  alfa	  (Procrit®):	  No	  conversion	  

Epoetin	  beta	  (NeoRecormon®):	  No	  conversion	  

Darbepoetin	  alfa	  (Aranesp®):	  200	  Units	  epoetin	  alfa	  =	  1	  mcg	  darbepoetin	  

	  

	   	  



Appendix	  4.	  Adverse	  events	  during	  the	  52-‐week	  active-‐control	  period.	  

Type	  of	  AE	  

Patients	  with	  Treatment	  
Emergent	  Adverse	  Events	  

Within	  12	  Weeks	  of	  
Randomization1	  

Patients	  with	  Treatment	  
Emergent	  Adverse	  Events2	  

Patients	  with	  Adverse	  
Events	  Recorded	  Anytime	  
After	  Drug	  Initiation3	  

Ferric	  Citrate	   Active	  Control	   Ferric	  
Citrate	  

Active	  
Control	  

Ferric	  
Citrate	  

Active	  
Control	  

N	  (%)	   N	  (%)	   N	  (%)	   N	  (%)	   N	  (%)	   N	  (%)	  

All	  SAEs	   46	  
(15.9%)	  

26	  
(17.4%)	  

113	  
(39.1%)	  

73	  
(49.0%)	  

121	  
(41.9%)	  

76	  
(51.0%)	  

All	  AEs	   214	  
(74.0%)	  

108	  
(72.5%)	  

261	  
(90.3%)	  

133	  
(89.3%)	  

266	  
(92.0%)	  

138	  
(92.6%)	  

GI	  Serious	  AEs	   6	  
(2.1%)	  

4	  
(2.7%)	  

20	  
(6.9%)	  

19	  
(12.8%)	  

24	  
(8.3%)	  

19	  
(12.8%)	  

GI	  Non-‐serious	  AEs4	   121	  
(41.8%)	  

32	  
(21.5%)	  

143	  
(49.5%)	  

52	  
(34.9%)	  

141	  
(48.8%)	  

55	  
(36.9%)	  

Infection	  Serious	  AEs	   13	  
(4.5%)	  

9	  
(6.0%)	  

36	  
(12.5%)	  

27	  
(18.1%)	  

42	  
(14.5%)	  

29	  
(19.5%)	  

Infection	  Non-‐serious	  
AEs3	  

35	  
(12.1%)	  

21	  
(14.1%)	  

73	  
(25.3%)	  

35	  
(23.5%)	  

79	  
(27.3%)	  

36	  
(24.2%)	  

Cardiac	  Serious	  AEs	   7	  
(2.4%)	  

4	  
(2.7%)	  

21	  
(7.3%)	  

18	  
(12.1%)	  

27	  
(9.3%)	  

20	  
(13.4%)	  

Cardiac	  Non-‐serious	  
AEs3	  

11	  
(3.8%)	  

5	  
(3.3%)	  

30	  
(10.4%)	  

14	  
(9.4%)	  

33	  
(11.4%)	  

14	  
(9.4%)	  

1	  Counts	  of	  subjects	  with	  treatment	  emergent	  adverse	  events	  in	  the	  indicated	  categories.	  Counts	  for	  nonserious	  adverse	  events	  

include	  non-‐serious	  adverse	  events	  occurring	  after	  study	  drug	  initiation	  and	  prior	  to	  12	  weeks	  after	  randomization	  or	  



discontinuation	  of	  study	  drug,	  whichever	  came	  first.	  Counts	  for	  serious	  adverse	  events	  include	  non-‐serious	  adverse	  events	  

occurring	  after	  study	  drug	  initiation	  and	  prior	  to	  12	  weeks	  after	  randomization	  or	  prior	  to	  30	  days	  after	  discontinuation	  of	  

study	  drug,	  whichever	  came	  first.	  	  	  

2	  Counts	  of	  subjects	  with	  treatment	  emergent	  adverse	  events	  in	  the	  indicated	  categories,	  including	  adverse	  events	  occurring	  

after	  study	  drug	  initiation	  and	  prior	  to	  discontinuation	  of	  study	  drug	  (non-‐serious	  adverse	  events)	  or	  30	  days	  after	  

discontinuation	  of	  study	  drug	  (serious	  adverse	  events).	  	  	  

3	  Counts	  of	  all	  subjects	  with	  recorded	  adverse	  events	  in	  the	  indicated	  categories	  any	  time	  after	  the	  initiation	  of	  study	  drug	  

(including	  subjects	  who	  discontinued	  study	  drug	  but	  continued	  study	  visits	  in	  the	  trial)	  and	  prior	  to	  the	  initiation	  of	  the	  

efficacy	  period.	  

4	  Counts	  of	  non-‐serious	  AEs	  include	  patients	  with	  a	  non-‐serious	  AE	  but	  no	  serious	  AE	  within	  the	  designated	  AE	  category	  (GI,	  

infection,	  or	  cardiac).	  	  

Percentages	  are	  computed	  relative	  to	  the	  289	  Ferric	  Citrate	  and	  149	  Active	  Control	  Subjects	  who	  received	  at	  least	  one	  dose	  of	  

study	  drug.	  Both	  fatal	  and	  non-‐fatal	  SAEs	  are	  included.	  Dates	  of	  AEs	  and	  SAEs	  which	  had	  nonmissing	  year	  and	  month	  but	  

missing	  day	  were	  imputed	  as	  the	  15th	  day	  of	  the	  month.	   	  



	  

Appendix	  5.	  Sensitivity	  Analyses	  
	  
A.	  Effect	  of	  Excluding	  4	  Hypercalcemic	  Subjects	  on	  Calcium	  acetate	  Who	  Crossed	  Over	  to	  Ferric	  Citrate	  during	  52-‐week	  active-‐
control	  period	  from	  Efficacy	  Analysis	  
	  

Serum	  Phosphorus	  (mg/dL)	  

Factor	  

Baseline	  
Mean	  ±	  SD	  

End	  of	  Placebo-‐control	  Period	  
Mean	  ±	  SD	  

ANCOVA	  Results	  
(Ferric	  Citrate	  vs.	  Placebo)	  

Ferric	  
Citrate	   Placebo	   Ferric	  Citrate	   Placebo	  

Adjusted	  
Mean	  

Difference	  
95%	  CI	   P-‐

value*	  

With	  Cross-‐Overs	  
(ITT	  Analysis)	   5.12	  ±	  1.19	   5.44	  ±	  1.46	   4.86	  ±	  1.26	   7.21	  ±	  1.80	   -‐2.18	   (-‐2.59	  to	  -‐1.77)	   <0.001	  

Cross-‐Overs	  Excluded	   5.08	  ±	  1.16	   5.44	  ±	  1.46	   4.85	  ±	  1.26	   7.21	  ±	  1.80	   -‐2.16	   (-‐2.57	  to	  -‐1.75)	   <0.001	  

	  
	  
	  
	  
B.	  Effect	  of	  Excluding	  4	  Ineligible	  Subjects	  Randomized	  into	  4-‐week	  placebo-‐control	  period	  from	  Efficacy	  Analysis	  
	  

Serum	  Phosphorus	  (mg/dL)	  

Factor	  

Baseline	  
Mean	  ±	  SD	  

End	  of	  Placebo-‐control	  Period	  
Mean	  ±	  SD	  

ANCOVA	  Results	  
(Ferric	  Citrate	  vs.	  Placebo)	  

Ferric	  
Citrate	   Placebo	   Ferric	  Citrate	   Placebo	  

Adjusted	  
Mean	  

Difference	  
95%	  CI	   P-‐

value*	  

All	  Randomized	  Subjects	  	  
(ITT	  Analysis)	   5.12	  ±	  1.19	   5.44	  ±	  1.46	   4.86	  ±	  1.26	   7.21	  ±	  1.80	   -‐2.18	   (-‐2.59	  to	  -‐1.77)	   <0.001	  

	  Four	  Ineligible	  Subjects	  Excluded	   5.08	  ±	  1.17	   5.44	  ±	  1.46	   4.86	  ±	  1.27	   7.21	  ±	  1.80	   -‐2.16	   (-‐2.57	  to	  -‐1.77)	   <0.001	  

	  



	   	  



Appendix	  6.	  	  

During	  the	  52-‐week	  active-‐control	  period,	  deaths	  were	  reported	  in	  13	  subjects	  (4.5%)	  in	  the	  ferric	  citrate	  group	  and	  8	  subjects	  

(5.4%)	  in	  the	  active	  control	  group.	  	  The	  MedRA	  preferred	  terms	  most	  commonly	  associated	  with	  death	  in	  subjects	  on	  ferric	  

citrate	  were	  sepsis,	  pneumonia,	  cardiac	  arrest,	  and	  sudden	  death;	  the	  preferred	  terms	  most	  commonly	  associated	  with	  death	  

in	  subjects	  on	  active	  control	  was	  cardiac	  arrest,	  sudden	  death,	  and	  sepsis.	  None	  of	  the	  deaths	  were	  considered	  related	  to	  study	  

drug	  by	  the	  Site	  Investigator	  or	  the	  CSG	  Medical	  Monitors.	  

	  


