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1 Executive Summary -

1.1  Recommendation

The Office of Clinical Pharmacology / Division of Clinical Pharmacology II (OCP/DCP- 0(4)
II) has reviewed the analytical validation of NDA22-102 for “—————— and finds it
acceptable. ’

1.2 Phase IV Commitments

N/A

1.3 Summary of Clinical Pharmacolegy Findings

The sponsor submitted the NDA 22-102 for ! Nasal Spray (cyanocobalamin) b ( 4
as the 505(b)(2) referencing Nascobal® Nasal Spray (NDA 21-642). The approved dosing )
regimen of the Nascobal® is one spray (500 mcg) in one nostril once weekly and the

proposed dosing regimen of the - is one spray in each nostril daily (daily

dose 50 mcg).

The sponsor conducted one study (PR99-063) for the safety and efficacy of ¢ ~———— £

The primary objective of study was to evaluate whether daily intranasal (IN) /

administration. of - Nasal Spray was sufficient to maintain serum vitamin b(d')
B12 levels over an 8-week period in patients who previously had intramuscular (IM)

injections (n=24). Blood samples were collected to evaluate vitamin B12 concentrations

based on the patient visit schedule (Table 1) and the serum vitamin B12 concentration-

time profile was shown in Figure 1. It was concluded that maintained b(d.)

vitamin B12 levels without significant safety issues. Formulation used in the pivotal

study (PR99-063) was the same as the commercial formulation.

Table 1 Summary of Visit Schedule
Prestudy Screening Treatment Period
24 'meeks;———é —— 24 veeks — < A 8 weeks —--————-— S
Byz 1M injection Study enroliment i Start DCEANS-12 Final visit
Wisit 1 \isit 2¢ Visits 3-5 Visit 6
Week -2t0 4 Day 0 YWeaks 2-6 Wesk 8

# Motz: Yisit 2 blood samples for B Iseesis were drawn prior to study drug administratcn.

£

e

b(8)
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Figure 1 Mean (SD) serum vitamin B12 concentrations over treatment period in subjects
stabilized on intramuscular vitamin B12.

The clinical review covered the evaluation of vitamin B12 exposure as one of efficacy
endpoints and there were no additional issues to be reviewed from clinical pharmacology
perspective except analytical validation. .

The sponsor did not submit the assay methods and validation with the original NDA. As a
response to the Agency’s filing letter, the  sponsor submitted a brief summary of assay
methods and validation for vitamin B2, folate, and markers of B12 dependent
metabolism (i.e., homocystein, and methylmalonic acid) on February 16, 2007. Clinical
laboratory analyses were conducted by .
Vitamin B12 and folate were analyzed by a ~————o
method, homocystein was analyzed by a — — _
and methylmalonic acid was analyzed by method. The coefficient of variation for
accuracy and precision was less than — for the above mentioned compounds except
homocystein near the QL — (Table 2).

Overall, the validation of assay methods was acceptable.
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Table 2 Summary of the validation report

Vitamin B12 and folate

‘Vahdatl?n. Summary of Resulis
Characteristic ’
N utterferences were observed from plasma with or without EDTA. Samples
Specificity confaining ascorbic acid, heparin, fluoride or hemolyzed red bioqd'cglls, my
exlubtt interference and should ot be used or else noted appropriately with this
test.
Acceptable recovery (r > (.999) was found for various spikes within the
Accuracy B :
i measurement range.
Multiple replicate measnrements in the By; ranges of 225-300 and 400-700 pgimi.
Precision gave CV values of 8% and 6%, respectively; nmitiple replicate nieasurements in
the folate ranges of 2.0-3.0 and 2.5-8.0 pg/mL. gave CV values of 9% and 7%,
respechively.
For By, acceptable Imearity {r = 0.998) was observed from 100-2000 pgrmL
Linearity Parallelism was demonstrated {1 > 0.999) using serial dilutions within the
measurement range.
Sensitivity For By, 2 QL of 1.2 pgfml. was found.
R obustness Serum s stable for af least 2 days at ambient temperature, 5 days at 5°C, and
14 days at -20°C.
Range Based ana cgmbdxlation of the accuracy, precision and linearity results, the
= method 1s validated from af least 100-2000 pg/mL By,
Homocystein
C;:;I::?::;m Summary of Results
Specificity No mteeferetices were observed ﬁ“om‘ bf‘iimbim triglycerides, hemolyzed red
blood cells, EDTA plasina and heparinized plasmn samples.
Accuracy An average recovery of 101% was found for 13 samples spiked with four
- U different levels of homocysteune within the measurement range.
Precision Multipize replicate messurenents near the 50 fmol'L level gave CV = 4%
' 43 replicate measurements near the QL gave CV = 16%.°
Acceptable linearity was observed from the QL to at feast 50 jumol/L
Linearity Parallelism was demonstrated using serial dilations within the measurement
fange.
Sensttrvity QL < 1.8 ol
Serum is stable for at least 2 days at ambient temperatuee, 4°C, -20°C and -70°C:
Rab ) The results obtatried by this method are similar to those obtained by GCAS
obustness. < ~ ) .
{from a plat of results of one method vs the other, slope = 0.98, r = 0.98; and
from paiwred t-test p=0.71).
Range Based on a combumation of the accuracy, precision and linearity results, the
= method 1s validated from the QL to at least 50 gmol/L.
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Methylmalonic acid

Validation -
Characteristic Results
[MAEA] (nanomolL} Samples Recovery (%)
Accuracy =200 8 90-105
' 600 4 - 99-104
= 1206 3 101-104
[MRIA] (nanomolT )} Samples % CV
Precision 250 1o 30
{intralaboratory) 550 16 ‘5.7
2000 iz 2.5
Precision 3;‘: : i% . 13
finterlaboratory) 2090 12 40
+  Acceptable inearity ts observed from the QL to at least 2000 nanomol/L
Linearity ¢  Parallelism was demonstrated wsing serial dilutions within the
measurement range. ) )
Sensitivity + DL £ 50 nanomol’L
T « QL £ 100 nanomwol'E,
¢  Serum is stable under the folfowing conditions:
— At least 4 days at 18-25°C
- Atleast 1 week at 4°C
Robustness — At least 10 months at -20°C
— At least 2 freezefthaw cycles
*  Acomparison of 148 samples run in 1 manual and automated manner gave
atnr = 0.9999. ’
+ DBased on a combination of the accuracy, precision and linearity results, the
Range method is validated from £00 to at least 2000 nanomolL. i actual
practice, results from 100 to 4000 nanomol/L may be reported.

APPEARS THIS WAY ON ORIGINAL

h(4)
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2 Aftachment -

2.1 Synopsis

Report PRES-062 ) CONFIDENTIAL

SYNOPSIS

Name of Sponsor/Company: .

Fleming & Corpany, Pharmaceuticals . b ( 4)
Name of Finished Product:

. Cyanoccbalamin, USP) Spray for Inteanasal Administration

Name of Active Ingredient:
Cyanocobalamin, USP
Titte of Study: Nasal Delivery of Vitamin By,
Protocol No: PRY%-083
investigators: Mark S_ Dykewicz, MD, FACP
Study center: Saint Louis University, St. Louis, MO

Publication {reference}: Not applicable

Studied period: : Phase of development: pivotal
10 March 2000 fo
27 June 2002

Objectives: To determine if daily intranasal (IN} administration of cyanocebalamin {vitamin B,.} in
physiofogical saline is sufficient to maintain normal serum vitamin By, levels over an 8-week period R
in patients who previously have required intramuscular {) vitamin B, injections fo maintain
nommal serum By levels, ‘

Methadology: This was an open-label study, where alt patients received daily intranasat
administration of vitamin B;, for an 8-week treatment period.

Number of patients: 20-3% patients planned, 20 encolled, 25 analyzed

Diagnosis and main criteria for inclusion: This study included patients with dacumented vitamin
B,, deficiency wha had been receiving maintenance 1M injections of vitamin 8., and who had a
nomal serum level at study entry.

Test product, dose and mode of administration, batch number: Patients self-administered 1
puff of vitamin By, nasal spray daily in each nostril {daily dose 50 pg cyanacabalamin). Batch
numbers: 3036 and 0080116

Duration of treatment: & weeks
Duration of study: 10-12 weeks -

Reference therapy, dose and mode of administration, batch number: Not applicable

b9)

15 June 2006 3
Flenting & Company —  =——" “
. 3
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Repori PRGA-063 ’ CONFIDENTIAL

Name of Sponsor/fCompany:
Fleming & Company, Pharmaceuticals b ( 4)

Name of Finished Product:

e [Cyanocchalamin, USP] Spray for Intranasat Administration

Name of Active ingredient:

Cyanocobalamin, USP

Criteria for evatuation:

Efficacy:

Efficacy was measured bry levels of vitamin B,,. Homocysteine and methylmalonic acid levels were

also assessed. Poststudy patient assessmaent of the product was evaluated by aproduct -
assessment form. . "

Safety: ' . Y
Safely was measured by adverse events {AEs), clinical laboratory tests, physical éxamination, and
vitaf signs.

Statisticaf methods:

Efficacy:

The primary efficacy analysis was based on the evaluation of the ratio of the postireatment B,
levels Visits 3-6 relative to Visit 1 values. A repeated measures model was fit that modeled the ratio
as a function of visit with the patient being treated as a random effect. The 50% two-sided
confidence interval {Cl} was caleulated for the averane ratic ohserved from Visits 3 through 6. An a

priori success criferia was established that deemed ~~——me.  equivalent if the lower bound of b(4)
the confidence of the inferval was greater than 0.8.

Standard descriptive statistics were provided for the observed B., values, the mafie of post-Visit 1
Bs, values fo the Visit t By, value, the change from baseline in observed values, the change from
baseline in log-transformed B, values, and the ratio of the By; value at each visi divided by the
therapeutic threshold of 200 ng/L. The statistics were calculated by visit.

Homoeysteine levels, methyimalonic acid levels, and poststudy product assessment form results
were summarized deseriptively.

AEs were tabulated by system organ class. Deseriptive statistics were performed for chinical
laberatory tests and vital signs. Physical examination resulfs were listed for exch patient.

14 June 2006 4 ' b
Fleming & Conipany — ™ e (4)

L

b(4)
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Report PR9I-083 CONFIDENTIAL

Name of Sponsor/Campany:
Fleming & Company, Phamaceuticals
Maime of Finished Product: .
S {Cyanocobalamin, USP} Spray for Intranasal Administration ’ b(4)
Name of Active Ingredient:
Cyanocobalamin, USF

Summary—Coneclustons

Efficacy Resulfs:
The efficacy analyses indicated that the nasal spray was effective at maintaining
vitamin B;; levels in patients who had previously been stabifized on i B injections. For afl h(4)
‘8
.

postireatment visits (Visifs 3-6} and the average of ail freatment visits, the observed ratio of values
relative o baseline was greater than 1. For the primary efficacy analysis, the mean rato-of Visits 3-
6 to Visit 1 was 1.15 (30% CI 1.06, 1.24) and statistically significant {p=0.0096}, while other
comparisons were marginally stafistically significant. With the exeeption of Visit 3, the lower bound
of the two-sided 90% Clwas greater than 1.

Reviaw of individuat palient results demonstrated variability between patients, though all patienis
aaintained therapeutic levels of vitamin B, levels (>200 ngfL) with the IN spray at all treatment
visits. A fimited number of suligroup analyses were completed and did not demonstrate notable

results.
Patient satisfaction with the ————  nasaf spray measured by a patient product satisfaction
form appeared to be high compared to It injections. b(a;)

There was no apparent impact on homocysteine values from the N spray.
stethylmalonic acid levels wete somewhat decreased at Visit 6, and more patients showed levels in
the normal range at the end of the study than at Visit 2. This finding was consistent with the overall
mean increases in vitamin By, levels ducing the study.

Safety Results: .
The use of - 13sal spray did nat result in safety concems in this study. Seventeen b ( 4)

{58%} patients expeneved at least one AE. The majority of AEs were iudged to be unrelated to
the study drug. One AE (epistaxis) was classified as possibly related fo the study drug; this AE was
a mild nosebleed that resolved with no action taken. One treatment-emergent serious adverse
event {GAE} was reported; this SAE was a bulging L4-L5 intervertebrat disc that was treated with
medication and surgery. No significant safety issues were raised by AEs, vital signs, physical
examinations, or clinicat faboratory tesfing.

156 June 2006 5 ( )
Fleming & Company - —e— -

- bia)
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Raport PRGI-062 CONFIDENTIAL

Name of SponsoriCompany:
Fleming & Company, Pharmaceuticals
Name of Finished Product: : i
“———— {Cyanocobalamin, USP} Spray for Intranasal Administration . - b ( 4)
Name of Active Ingredient:
Cyanocobalamin, USP

Conclusions:

The nasal spray demonstrated the ability fo maintain therapeutic vitamin By, levels
without significant safety issuss. The efficacy resulis in terms of B,z levels were robust to analysis
approach {i.e., comparison to Visit T or therapeudic cut-off Bys levels). The treatment phase vitamin
Bs levels were slightly higher than the Visit 1 By; levels coliected several wesks afier an 1

.| supplement injection, and alf pafients maintained 2 therapeudic fevel of vitamin B, (>200 ngfL) at . ,
all reatment visits. Patient satisfaction with snrav was high as measured by a patient : b(4)
product assessment form, and many patients noled. —=——  {o be preferable to IM injections.
Analyses of AFs, vital signs, physical avaminations, and cfirical laboratory tests did not indicate
significant safety issues. In total, ~—————  nasal spray appeared to perform safely and
effectively as a replacement for i B, injection.

Date of the Report 15 June 2006

APPEARS THIS WAY ON ORIGINAL

16 June 2086 3} : b(4,
Fleming & Comipary —

b(4)
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