


















Clinical Review
Arthur Simone, M.D., PhD.
NDA 22-041
Cyanokit (hydroxocobalamin)

The following three conditions for approval and two Phase-4 requirements were specified by the
Chemistry, Manufacturing and Controls review team and are considered as requirements by the
clinical review team as well:
Conditions for approval:

1. Revisethe impurity limits (% w/w) in the drug substance hydroxocobalamin as b'4)
recommended and list the identified impurities (¡ _ and~.) by their abridged chemical ,-
names:

Impurity .,...RRt= I
Impurity -/RRT=
Impur~ty at. \fN ... .

Impurity -:RRT=
. Individual drug-remreounspecified impurity
Total (sum of all reportable related impurities 2:

b(4)

,,
..,,,,-7)

2. Revise the release and shelf-life impurity limits (% w/w) in the drug product
(hydroxocobalamin for injection) as recommended and list the identified impurities ( --
.- land ,.oy their abridged chemical names:

Ifpurity.-; RRT=
ImpuritJ ~RT=Impurity at RRT=I b(4)
Impurity at RRT=i
Impurity at RRT=1
Impurity..T=
Impurity at RRT= !
Impurity at RRT=. i
Individual drug-related unspet?ln¿d impurity
Total (sum of all reportable related impurities 2: -%)

,
,
..,,,,,,
,
,

3. Explain why all the stability data of Batches 2079, 2080 and 2081 stored at 25"C/60% b'4)
RH, have identical values for the content of Impurity RRT=_"' _on each time point ,-
reported.

Phase-4 Commtments:
1. !

.b(4)

;-.~ ..--
2. By June 30,2007, the following additional data should be submitted to the NDA:
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Arthur Simone, M.D., Ph.D.

NDA22-041
Cyanokìt (hydroxocobalainìn)

Mean creatine kinase (CK) levels exhibited no systematic changes from Baseline following
study-drug infusion. There were significant elevations in CK noted for three subjects who
received OH-Co: on Day 4, for Subject LOW, who received a 2.5-g dose; on Days 15 and 28, for
Subjects 2011 and 2015, respectively, who received 5-g doses; and on Day 15 for Subject 30lO,
who received a 7.5-g dose and whose CK level was 934 mIL; and on Day 15 for Subject 4024,
who received a lO-g dose. These were all attributed to increases in physical activity or
participation in sports. Subject 2024, who received a 5-g dose of placebo, also exhibited
abnormally high CK on Day 1 which was similarly attributed to physical activity.

The mean creatine kinase isoenzyme ME (CK-MB) levels decreased with OH-Co infusions to
::1 mIL between 2 and4 hours post-dose for the threehigher doses. These decreases were
followed by rebound increases that were double the Baseline values between 12 and 24 hours
post-dose. The interference assessment for this parameter indicated highly variable results that
did not demonstrate a clear concentration pattern. The significance of these findings is not dear;
assessments made for the placebo group showed little varation from the Baseline values.

Mean troponin levels exhibited no systematic changes over time and no differences between
treatment arms.

Mean amylase activitYßxhibited a OH-Co dose-dependent decrease between 2 and 4 hours post-
infusion, which was not observed in the placebo treatment arms. Recovery to Baseline levels
occurred by 12 hours post-dose. The decrease in the mean for the OH-Co lO-g dose group
observed at 2 hours post-dose was 24.9 UIL (35°,t) from Baseline, while the mean changes in the
placebo groups ranged from -4.8 UIL to 0.5 UIL. It was noted that the decrease in amylase
activity could be attributed to interference form the OH-Co, as ìn-vitro studies showed a negative
interference in the range of 38% to 6% at 1.25 gIL OH-Co.

Mean concentrations of inorganic phosphate exhibited non-dose-related decreases from
Baseline at 2 to 4 hours following the infusion of OH-Co. The greatest decrease in the mean
concentration, -0.3 mrnollL (-22%) was observed 4 hours following the 7.5-g OH-Codose. The
mean concentrations of inorganic phosphate at the 2 and 4 hour time points were within 0.6
mmollL of baseline for all the placebo groups. The Sponsor noted that OH-Co produces a
negative interference of 28%-30% at OH-Co concentrations of 1.25 gIL, which eQuId explain the
changes observed in the study.

Mean C-reactive protein (CRP) levels increased sooner and to a somewhat greater extent with
increasing doses of OH-Co. With the lowest dose, the increase appeared around Day 4 and
persisted through Day 28 with a peak mean increase from baseline of 0.522 mglL (59%). For the
5-g, 7.5-g andlO-g doses, the onset of the increase occurred at Day 2, 12 hours, and 12 hours,
respectively, with peak mean increases of 1.53 mglL (102%), 3.74 (358%), and 2.29 mglL
(189%), respectively. Relative to placebo, the changes for CRP were observed only with the 7.5-
g and lO-g dose groups with peak differences occurring at Day 3; the response to the two
treatments was indistinguishable between end of infusion and Hour 4 and again after Day 8.
These differences can be attributed to outliers as shown in the table below.
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