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Adislnsight: Drugs (6nceki adi Adis R&D Insight) diinya ¢apinda, ticari ilag gelistirme lzerine kanita dayali bilimsel ve
pazar bilgisini saglar. ilag ve hiicre bazl (riinler, kesiften lansmana kadar tim terapétik alanlarda ve tim gelistirme
sureci boyunca izlenir.
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Veriler, 2,300 den fazla biyomedikal dergiden toplanmatadir. Bu veriler, ilag ve terapétikler, haber servisleri, gazeteler,
yillik sirket raporlari, toplanti ve konferanslardan saglanmaktadir.

AdisInsight profilleri ayrica 10.000'den fazla degerlendirilmis Adis bilimsel 6zeti ve 63.000 bibliyografik referansla
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DRUG PROFILE - Ipilimumab - Bristol-Myers Squibb

Ipilimumab, a recombinant, human anti-CTLA-4 monoclonal antibody that activates the immune system by
targeting CTLA-4, a protein receptor that down regulates the immune system is being developed by by Bristol-
Myers Squibb for treatment of cancer. The agent originated from Medarex, which was later acquired by Bristol-
Myers Squibb. The drug has been launched worldwide, for treatment of patients with malignant melanoma. The
drug is approved as a combination therapy with nivelumab for malignant melanoma in Japan and South Korea, for
metastatic renal cell carcinoma in the US and Canada. and is awaiting regulatory approval for colorectal cancer in
the US. The drug is registered as monotherapy for the treatment of malignant melanoma in the EU, Iceland,
Maorway, Liechtenstein, Japan and Taiwan. Ipihmumab is approved in the European Union, Morway, Iceland,
Liechtenstein and Japan for combination and first-line therapy in patients with metastatic renal cell carcinoma. The
drug is under regulatory review in the EU and the US for nivolumab plus ipilimumab combination for the first-line
treatment of metastatic Mon-small cell lung cancer and and in the US for renal cell carcinoma. Clinical development
is underway for adrenocortical carcinoma, breast cancer, CHNS cancer, carcinomatous-meningitis, colorectal cancer,
gastric cancer, gastrointestinal cancer, genitourinary disorders, glioblastoma, gynaecological cancer, head and neck
cancer, hepatocellular carcinoma, liver cancer, lung cancer, mesothelioma, diffuse large B-cell lymphoma,
myelodysplastic syndromes, neursendocrine tumours, nen-small cell lung cancer, cesophageal cancer, ovarian
cancer, pancreatic cancer, penile cancer, prostate cancer, renal cell cancer.

COMPANY AGREEMENTS

In June 2017, Bristol-Myers Squibb {(BMS) and Movartis entered into a clinical research collaboration to conduct a

phase I/II trial to assess the safety, tolerability and efficacy of combination of nivolumab (Opdive ® ) and
(...)
IEKE‘I" DEVELOPMENT MILESTONES

Breast Cancer: In January 2018, Oslo Uniersity Hospital and Bristol-Myers Squibb initiated a phase IT trial to assess
the combination therapy of nivolumab and ipilimumab in patients with metastatic luminal B breast cancer (ICON-
CAZ09-3FN; NCTD3409198). The randomised trial will enrol 72 patients in Norway (Reference: 7002%2614).

In September 2017, Northwestern University, NCI and Bristol-Myers Squibb initiated a phase II trial to evaluate the
safety and efficacy of combination therapy of nivolumab and ipilimumab in patients with metastatic recurrent HER.2-
inflammatory breast cancer (NCI2016-01038; NU16B07; P30CADS0553; STUDD203151; NCT028%2734). The open
label trial intends to enrol 29 patients in the US (Reference: 700276367).
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PATENT INFORMATION

BMS owns a composition of matter patent covering ipilimumab in the USA and EU which expires in 2022 and 2020,
respectively. The company also holds the rights to method of use patents owned by Medarex that expire in the USA
in 2015. BMS has rights to @ Medarex composition of matter patent that expires in 2020 (extended to 2022 by a
patent term adjustment) and also has pending Medarex patent applications covering composition of matter and
method of use of ipiimumab. BMS also has data exclusivity rights in the USA and EU which expires in 2023 and
2021, respectively.

s

Adverse Event

Malignant melanoma

Phase III (first-line therapy): No unexpected adverse events occurred in a phase III registrational trial {study
024) of ipilimumab in combination with dacarbazine as a first-line treatment for patients with unresectable stage III
or IV metastatic melanoma. The double-blind, two-arm study included 502 patients with previously-untreated

stage III or IV metastatic melanoma who were randomised to receive dacarbazine with or without ipilimumab

(10 mg/kg). Treatments were administered once every three weeks for up to four doses, and patients without
disease progression at week 24 continued to receive treatment in @ maintenance phase where a single dose of
ipilimumab was administered once every 12 weeks until disease progression. The overall incidence of grade 3/4
adverse events was 56% in the ipilimumab plus dacarbazine arm and 28% in the dacarbazine only arm. Adverse
events (all grades) that occurred more frequently with combination therapy versus monotherapy included alanine
transaminase elevation (33% vs &%), aspartate transaminase elevation (29% vs 6%), diarrhoea (36% vs 25%),
pruritus (30% vs 9% ) and rash (25% vs 7%). There were no gastrointestinal perforations in either arm of the
study, and no treatment-related deaths occurred with combination therapy. One fatal gastrointestinal haemorrhage
was reported in the dacarbazine only arm. Discontinuation due to treatment-related toxicity occurred in 36% of
patients in the ipilimumab plus dacarbazine arm and 4% in the dacarbazine only arm (Reference: 803055485)
(Reference: 809125654)., There were few new immune-related adverse events which were reported beyond 2 years
of treatment in patients who were still alive after 4 years and who remained on therapy (Reference: 309141735).

Adverse Event

Phase IIT (second-line therapy): the most frequently reported adverse events in a phase 11T trial investigating
ipilimumab alone, or in combination with a gp100 peptide vaccing, were immune-related events. Study 002
included 676 HLA-AZ-positive, previously-treated patients with unresectable stage ITI or IV metastatic melanoma.
Patients were randomised to receive ipilimumab 3 mg/kg plus gp100 (n = 403), ipilimumab 3 ma/kg plus placebo
(n = 137) or gp100 plus placebo {n = 136) every three weeks for four doses. Grade 3/4 drug-related adverse
events occurred in 17% of patients who received ipilimumab plus gp100, 23% of those who received ipilimumab
alone, and 11% of those who received gpi100 alone. Grade 3/4 immune-related events occurred in 10-15% of
patients in the ipilimumab arms and 3% of patients in the gp100 monotherapy arm. A total of 14 drug-related
deaths occurred during the study, including seven that were attributed to an immune-related event (five in the
ipilimumab + gpl100 arm and two in the ipilimumab monotherapy arm) (Reference: 8091133380) (Reference:
809113383).
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”-\F'Drug Interaction
Coadministration of ipilimumab with either paclitaxel plus carboplatin or dacarbazine does not require ipilimumab
dosage adjustments, according to pharmacokinetic data from a phase I trial in patients with previously-untreated
malignant melanoma. The pharmacokinetics of ipilimumab were determined in patients who received either
ipilimumab alone, or in combination with paclitaxel/carboplatin or dacarbazine. Ipilimumab was administered at a
dosage of 10 mg/kag every 3 weeks for 4 doses; in the combination therapy arms, chemotherapy was administered
every 3 weeks for 8 doses prior to the first ipilimumab dose and concomitantly there after. Coadministration with
ipilimumab and paclitaxel/carboplatin or dacarbazine decreased serum ipilimumab concentrations (AUC ;) by 13%
and 8%, respectively. It was also shown that ipilimumab increased paclitaxel and carboplatin plasma concentrations
(AUC ..) by 79 and decreased AUC ., of dacarbazine and its metabolite (AIC) by 9% and 5%, respectively.

However, none of the pharmacokinetic interactions were considered to be clinically-relevant (Reference:
803043600).

Drug Interaction

Ipilimumab clearance did not appear to be affected by concomitant budesonide administration in patients with
advanced melanoma. This was the finding from a pharmacokinetic modelling study that used data from three
clinical trials of ipilimumab monotherapy (Reference: 802053389).
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Immunogenicity

Cancer

Malignant melanoma

& 12-week induction regimen of ipillimumab {10 mg/kg every 3 weeks) resulted in activation of T cells in the
majority of patients with stage III or IV melanoma in a phase I trial (Study 007). The double-blind trial randomised
115 patients to treatment with ipilimumab alone or in combination with prophylactic budesonide. The results
showed that by week 4, the mean number of activated CD4+ and CD&+ T-cells had increased by approximately
10% from baseline and the number of naive CD4+ and CD8+ T-cells had decreased by approximately 6%. At the 4-
week assessment, 96% of evaluable patients had an increase in activated T-cells and 82% of evaluable patients
had & decrease in naive T-cells. In more than 50% of patients, these changes continued to evolve between weeks 4
and 12 (Reference: B01125366).

Immunogenicity

Cancer

Prostate cancer

In a phase I clinical trial assessing GvAX ® and ipilimumab combination treatment in patients with castrate-
resistant prostate cancer, significant increases in CD4 ¥ andfor CD8 ¥ T-cells were seen with ipilimumab
administered at dosages of 3 or 5 mag/ka. HLA-DR, programmed death-1, FoxP3 and inducible costimulator marker
expression, and effector/memary T-cell or Treg levels were differentially associated with survival. Up-regulation of

CD4 * interleukin-5 ¥ T-cell frequencies were associated with improved overall survival, as was increased
serpreactivity to prostate-specific membrane antigen, pyridoxamine 5'-phosphate oxidase and/or neuropilin-2.
Significantly increased rates of Th17 were only seen in patients who experienced partial responses and stable
disease (Reference: 803056331).

(..)

Pharmacodynamics

Cancer

High pre-existing immune activity appears to favour clinical response to ipilimumab, according to preliminary
results of a retrospective analysis of a phase II trial of the drug in patients with primary or metastatic malignant
melanoma. Biopsies obtained at baseline, prior to treatment, from 46 tumours showed that most over-expressed
transcripts and pathways linked to favourable clinical activity were immune-related. Differential analysis of mRMNA
from pre- and post-treatment tumour biopsies indicated that there was an increase in expression of these genes
after treatment with ipilimumab. In addition, within 3 weeks following the first dose of ipilimumab, several
melanoma-associated transcripts in the tumours were down-regulated (Reference: §03056347).

(...)

Pharmacokinetics

In patients with normone-refractory prostate cancer, ipilimumab had a mean terminal elimination half-life (t .. ) of
12.5 hour, indicating that antibody levels would be sustained at 10 pg/mL for 60 days. In this pilot study,

12 patients received a single 3 ma/kg dose of ipilimumab and two patients received two 3 ma/kg doses. The
median time to maximum ipilimumab concentration (T 3, ) was 1.9h and the observed mean maximum

concentration (C q5,) was 155.94 pg/mL (Reference: 801077655).

Therapeutic Trials

Cancer

Malignant melanoma

Phase IIT (first-line therapy): A phase IIT registrational trial {study 024) of ipilimumab in combination with
dacarbazine as a first-line treatment for patients with unresectable stage IIT or IV metastatic melanoma met its
primary endpoint of overall survival. The double-blind, two-arm study included 502 patients with previously-
untreated stage III or IV metastatic melanoma who were randomised to receive dacarbazine with or without
ipilimumab (10 mag/kg). Treatments were administered once every three weeks for up to four doses and patients
without disease progression at week 24 continued to receive treatment in a maintenance phase where a single dose
of ipilimumab was administered once every 12 weeks until disease progression. A significant improvement in overall
survival was observed in the ipilimumab plus dacarbazine arm, compared with the dacarbazine only arm (hazard
ratio of 0.72; p=0.001). The median overall survival in patients treated with ipilimumab plus dacarbazine was

11.2 months, compared with 9.1 months in those who received dacarbazine alone. The estimated rates of overall
survival in the combination versus monotherapy arms were 47.3% versus 36.3% at 1 year and 28.5% versus
17.9% at 2 years. The best objective response rates in the ipilimumab plus dacarbazine and dacarbazine only arms
were 15.2% and 10.3%, respectively. Among those patients who achieved an objective response, the median
durations of response were 15.3 months and 8.1 months, respectively (Reference: 803055485) (Reference:
809125654). The 4-year overall survival rates were 19.0% and 9.6% in the ipilimumab plus dacarbazine arm, and
dacarbazine-only arm, respectively. The 3-year survival rate was 21.2% in the ipilimumab plus dacarbazine arm.
The 3-and 4-year survival rates in patients who received placebo plus dacarbazine were 12.1% and 9.6%,
respectively (Reference: 809141735).
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ADVERSE EVENTS

Diarrhoea, Frequent
Fatigue, Frequent
Hypothyroidism, Frequent
MNausea, Frequent

Pruritus, Frequent
Adrenal-insufficiency, Occasional
Arthritis, Occasional

Colitis, Occasional
Dermatitis, Occasional
Hepatitis, Occasional
Hypopituitarism, Occasional
Laryngospasm, Occasional
Meutropenia, Occasional
Pancreatitis, Occasional
Skin-eruptions, Occasional
Uveitis, Occasional

Death, Rare
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Subject Monoclonal-antibodies
SuU

Substance Substance: Immungglobulin G1, anti-{human CTLA-4 {antigen))
SUBST (human y1-chain), disulphide with human k-chain,
dimer
CAS: 477202-00-%9
Drug synonym Anti CTLA-4 monoclonal antibody - Medarex, BMS 734016, BMS5-7340156,
SYN BMS734016, MDX 010, MDX CTLA-4, MDX CTLA4, MDX-010, MDX-CTLA-4, MDX-
CTLA4
Molecular formula Ce472H9972N173202004540
MF Generic name Ipilimumab - Bristol-Myers Squibb
GN Orphan drug Indication: Malignant-melanoma
ORD Region: USA
Company: Bristol-Myers Squibb
Trade name Yervoy® (Malignant-melanoma, Australia, Bristol-Myers Squibb)
TN Yervoy® (Malignant-melanoma, Canada, Bristol-Myers Squibb)
Yervoy® (Malignant-melanoma, Europe, Bristol-Myers Squibb)
Yervoy® (Malignant-melanoma, USA, Bristol-Myers Squibb)
Origin of substance Fixed combination: Mo
0s Route of administration IV, Parenteral, 5C
RO Mechanism of action Cytotoxic-T-lymphocyte-antigen-4-inhibitors, Immunomodulators
MEC Pharmacokinetics Cl (L/h), unspecified, .015 - .015
PK t (1/2) beta (h), unspecified, 12.500 - 12.500
tmax (h) [oral], unspecified, 1.900 - 1.500
Therapeutic class L1G: Monoclonal Antibody Antineoplastics
TC LO1X¥-C11: Ipilimumab
Indication Adrenocortical-carcinema
IND Breast-cancer
Cancer

Carcinomatous-meningitis
Chronic-lymphocytic-leukaemia
Chronic-myeloid-leukaemia
CM5-cancer
Colorectal-cancer
Gastric-cancer
Gastrointestinal-cancer
Genitourinary-disorders
Glioblastoma
Gynaecological-cancer
Head-and-neck-cancer
Hepatocellular-carcinoma
HIV-infections

Liver-cancer

Lung-cancer

Lymphoma
Malignant-melanoma
Mesothelioma
Myelodysplastic-syndromes
Myelofibrosis
Myeloid-leukaemia
Meuroendocrine-tumours
Mon-small-cell-lung-cancer
Oesophageal-cancer
Ovarian-cancer
Pancreatic-cancer
Penile-cancer
Prostate-cancer
Renal-cell-carcinoma
Small-cell-lung-cancer
Solid-tumours
Thyroid-cancer
Urogenital-cancer

Drug status Active
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Type: Biotechnology
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