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PHAACOLOGY/TOXICOLOGY FILING CHECKLIST FOR
NDA/LA OR SUPPLEMENT

· A study was completed and submitted examining femoral fractue healing using a knock-in
mouse modeL.

Study 102090 (external comment to Sponsor)
The previous nonclinical reviewer for IND 9837 in DMEP (Dr. Ron Wange) was concerned about the
immunosuppressive potential of AMG 162 after reviewing the 12-month monkey toxicity study. He asked
that the Sponsor submit for review their plans for conducting nonclinical trials to address the
imunosuppressive potential of denosumab, or provide justification for why such studies are considered to
be unecessar. Amgen subsequently responded to the Agency's request (SDN #273), contending that,
"... when taken in aggregate, the available published literatue, nonclinical data and human clinical data
show that disruption ofRANK-LIRNK signaling, and specifically denosumab treatment, is not associated
with immunosuppression." This submission was then reviewed by Dr. Wange in DMEP (1-8-2007), and he
concluded that, "... based upon presently available data... disruption of RANKL/ RANK signaling in
immunologically intact patients is likely to be of negligible clinical significance. However, it is presently
unclear whether disruption of RANK - LIRNK signaling wil be of clinical significance in patients that are
imune compromised either as a result of concurent therapy (e.g. corticosteroids, tacrolimus, cyclosporin)
or age-related immune-senescence. His recommendation was that the Sponsor need not conduct additional
noncliical studies into the immunosuppressive potential of denosumab at this time, but that continued
clinical monitoring for signs of immunosuppression is recommended. As a result, no fuer nonclincal
studies specifically addressing the imunogenicity of AMG 162 were submitted, and this is not considered
an outstanding item in regards to NDA fieabilty.

Meeting agreements based on nonclinical:
4/20/2004 - Due to species specificity of denosumab, non clinical studies of long-term bone quality in rodents

are unnecessar.
4/20/2004 - FDA concured that the proposed nonclincal study of denosumab in oophorectomized, adult

female cynomolgus monkeys (25 and 50mg/g, monthly dose) wil provide information about the
effects of long term treatment with denosumab on cortical and callous bone mass. Also, the high
dose (50mg/g) should provide suffcient exposure to overcome any total binding or neutralizing
antibody formation.

4/20/2004 - FDA asked for a comment as to why there would be no plans to follow treated monkeys for
evidence of sustained effect or reversal of BMD following treatment in the 16-month monkey PD
study. Amgen provided data demonstrating a linear correlation between time of treatment with
AMG 162 and bone strength, and a loss in bone strength after discontinuing treatment, such that
benefits of treatment are lost by the end of recovery. As a result, FDA concured that no additional
recovery studies would be required for the 16-month evaluation study in monkeys.
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