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MAY 30, 2016
FDA APPROVES AXUMIN TO DETECT RECURRENT PROSTATE
CANCER

The FDA has approved Axumin ([18F]fluciclovine), a radioactive diagnostic agent for injection marketed
by Blue Earth Diagnostics, for PET imaging in men with suspected prostate cancer recurrence based on
elevated prostate-specific antigen (PSA) levels following prior treatment. Two studies evaluated the
safety and efficacy of Axumin for imaging prostate cancer in patients with recurrent disease. The first
compared 105 Axumin scans in men with suspected recurrence of prostate cancer to the histopathology
obtained by prostate biopsy and by biopsies of suspicious imaged lesions. The scans were initially read
by radiologists on-site, and were subsequently read by three independent radiologists in a blinded study.
The second study evaluated the agreement between 96 scans with Axumin and C11 choline, an
approved PET scan imaging test, in patients with median PSA values of 1.44 ng/mL. Radiologists on-site
read the scans, and the same three independent radiologists who read the scans in the first study read
the Axumin scans in this second blinded study. The results of the independent scan readings were
generally consistent with one another, and confirmed the results of the on-site scan readings. Both
studies supported the safety and efficacy of Axumin for imaging prostate cancer in men with elevated
PSA levels following prior treatment. The most commonly reported adverse reactions in patients were
injection site pain, redness and a metallic taste in the mouth (FDA News Release).
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MAY 24, 2016
AVASTIN APPROVED IN JAPAN FOR CERVICAL CANCER

Chugai Pharmaceutical has obtained Japanese approval for Avastin(R) (bevacizumab) for advanced or
recurrent cervical cancer. This followed the granting of orphan drug designation and priority review in
September last year. Approval was based on the results of an overseas phase Ill study (GOG-0240;
ClinicalTrials.gov Identifier NCT00803062) and a Japanese phase Il study (JO29569 study). The
GOG-0240 study evaluated the efficacy and safety profile of bevacizumab with or without standard
chemotherapies (paclitaxel and cisplatin or paclitaxel and nogitecan) in 452 patients with persistent,
recurrent or metastatic cervical cancer. The study met its primary endpoint of improving overall survival
with a statistically significant 26% reduction in the risk of death, representing a median gain in survival of
3.9 months, compared with those who received chemotherapy alone (16.8 months vs. 12.9 months).
Patients who received bevacizumab plus chemotherapy had a significant improvement of progression
free survival compared with those who received chemotherapy alone (8.3 months vs. 6.0 months). The
study showed that patients who received bevacizumab plus chemotherapy had a significantly higher rate
of tumor shrinkage (objective response rate) compared with those who received chemotherapy alone
(45.4% vs. 33.8%). The safety profile in the study was consistent with previous reports of bevacizumab,
except for an increase in gastrointestinal-vaginal fistulas observed in patients who received bevacizumab
plus chemotherapy compared to those who received chemotherapy alone (8.3% vs. 0.9% respectively).
All patients with gastrointestinal-vaginal fistulas had a history of prior pelvic radiation. The JO29569 study
evaluated the tolerability, safety and efficacy of bevacizumab plus paclitaxel and cisplatin. Within eight
Japanese patients with advanced or recurrent cervical cancer enrolled in the study, seven patients were
evaluated, and one patient was excluded before the start of the study. The tolerability of bevacizumab
plus chemotherapy was confirmed, and the harmful phenomenon to become the problem was not
accepted, and no new safety finding were observed. Avastin is already marketed in Japan for
unresectable advanced or recurrent colorectal cancer, unresectable advanced or recurrent
non-squamous non-small cell lung cancer (NSCLC), inoperable or recurrent breast cancer, malignant

glioma and ovarian cancer (Chugai Pharmaceutical News Release).
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MAY 19, 2016
FDA APPROVES TECENTRIQ AND COMPLEMENTARY DIAGNOSTIC
FOR METASTATIC UROTHELIAL CARCINOMA

The FDA has granted accelerated approval to Genentech's Tecentriq(TM) (atezolizumab) for the
treatment of people with locally advanced or metastatic urothelial carcinoma who have disease
progression during or following platinum-based chemotherapy, or whose disease has worsened within 12
months of receiving platinum-based chemotherapy before surgery or after surgery. Tecentriq is the first
programmed cell death 1 ligand 1 (PD-L1) inhibitor approved by the FDA. The agency also approved
Roche Tissue Diagnostics' complementary diagnostic Ventana PD-L1 (SP142) Assay to provide PD-L1
status on patients who are considering treatment with atezolizumab for metastatic urothelial carcinoma.
This test is the first to evaluate patient PD-L1 status using immune cell staining and scoring within the
tumor microenvironment, providing clinicians with information that may guide immunotherapy decisions.
Tecentriq is expected to be available in the U.S. within 1-2 weeks. Accelerated approval of atezolizumab
was based on tumor response rate and duration of response observed in the phase Il IMvigor 210 study
(ClinicalTrials.gov Identifier NCT02108652), however continued approval for this indication may be
contingent upon verification and description of clinical benefit in confirmatory trials. In all patients, 14.8%
of participants experienced at least a partial shrinkage of their tumors, an effect that lasted from more
than 2.1 to more than 13.8 months at the time of the response analysis. In patients who were classified
as positive for PD-L1 expression, 26% of participants experienced a tumor response, compared to 9.5%

of participants who were classified as negative for PD-L1 expression. In a subset of people with disease



progression following neoadjuvant or adjuvant platinum-containing therapy (n = 59), atezolizumab shrank
tumors in 22.0% of people. The most common Grade 3-4 adverse reactions (2% or more) were: urinary
tract infection (9%), anemia (8%), fatigue (6%), dehydration, intestinal obstruction, urinary obstruction,
hematuria (3%), dyspnea (4%), acute kidney injury, abdominal pain (4%), venous thromboembolism,
sepsis and pneumonia. Three people (0.9%) experienced either sepsis, pneumonitis or intestinal
obstruction, which led to death. Atezolizumab was discontinued for adverse reactions in 3.2% (10) of the
310 patients. Genentech, a member of the Roche group, is also evaluating atezolizumab in the
confirmatory phase Il study IMvigor 211, which compares atezolizumab to chemotherapy in people
whose bladder cancer has progressed on at least one prior platinum-containing regimen
(ClinicalTrials.gov Identifier NCT02302807). The Ventana PD-L1 (SP142) assay companion diagnostic
for Tecentriq is marketed by Ventana Medical Systems. Roche will continue to pursue regulatory
approval for the PD-L1 (SP142) assay in combination with atezolizumab in other cancer indications
(Genentech News Release; FDA News Release; Roche News Release).
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MAY 19, 2016
NOVEL, DUAL IDO1/TDO INHIBITOR RG-70099 IS ACTIVE IN VIVO

Roche has shown that their small-molecule dual inhibitor of indoleamine 2,3-dioxygenase 1 (IDO1) and
tryptophan 2,3-dioxygenase (TDO), RG7-0099, inhibits both enzymes in cell-based assays (IC50 < 100
nM for both) and in vivo. Inhibition of IDO1/TDO suppresses the formation of kynurenine and leads to
immunosuppressive effects. In an IDO1+ tumor model (B16F10 murine metastatic melanoma)
kynurenine formation was reduced 81% with RG-70099. In a TDO+ tumor model (U87MG glioblastoma)
kynurenine formation was reduced 95% with the agent. RG-70099 has also demonstrated oral
bioavailability and safety. IDO1 and TDO are coexpressed on lung adenocarcinoma cells but the
enzymes have also been detected on different types of tumor cells (Gyulveszi, G. et al. 107th Annu Meet
Am Assoc Cancer Res (AACR) (April 16-20, New Orleans) 2016, Abst LB-085).

2016 45 H 18 H, Hhi[EHL#EZh A B 1 OLMUNITIB

PN AR #2274 olmutinib 785 [ CHEHE T 677 R MBI B S R B A KA 73248 (EGFR)
T790M AL P AR /INAR fa fifides , 3 A T L Y EGFR MR IR a0 ) 7RV 97 10 B85 o 1A S e i I
K Hwh S 2L o B CENARRE R o 2w I R D



MAY 18, 2016
BOEHRINGER INGELHEIM'S OLMUNITIB RECEIVES APPROVAL IN
SOUTH KOREA

Boehringer Ingelheim reports that olmutinib has been approved in South Korea for the treatment of
patients with locally advanced or metastatic epidermal growth factor receptor (EGFR) T790M
mutation-positive non-small-cell lung cancer, who had been previously treated with an EGFR tyrosine
kinase inhibitor. The compound will be distributed in South Korea by Hanmi Pharmaceutical (Boehringer

Ingelheim News Release).
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MAY 18, 2016
GVK BIOSCIENCES REPORTS DEVELOPMENT OF SELECTIVE
PISKBETA INHIBITORS

Investigators from GVK Biosciences have developed selective phosphatidylinositol 4,5-bisphosphate
3-kinase catalytic subunit beta isoform (PI3Kbeta) inhibitors reported to be useful for PTEN-deficient
tumors. A chemical series with potency ranging as low as 2.5 nM for PI3Kbeta with >100-fold selectivity
for PI3Kdelta was identified. Compounds did not reduce either insulin sensitivity or T-cell proliferation.
The lead compound (GVK-01406) showed improved PI3Kdelta phenotypic selectivity. It showed no
kinase panel, safety panel, cytochrome P450 (CYP) or potassium voltage-gated channel subfamily H
member 2 (hERG) liabilities. Further optimization of the compound is ongoing. These findings suggest
that these compounds have potential for tumors resistant to treatment via PTEN mutation or via PI3Kbeta
gain-of-function mutation. In addition, they may be useful for the treatment of rare diseases such as
hamartoma (Chowdhury, A.R. et al. 107th Annu Meet Am Assoc Cancer Res (AACR) (April 16-20, New
Orleans) 2016, Abst 373).
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MAY 18, 2016
NEW CDC7 INHIBITOR SHOWS BROAD ANTITUMOR ACTIVITY IN VIVO

Scientists from Eli Lilly and Company have developed a potent and selective cell division cycle 7-related
protein kinase (CDC7) inhibitor, named LY-3177833. The compound had CDC7/DBF4 IC50 = 3.3 nM,
pMCM2 (S53) IC50 = 290 nM and IVTI TEC70 = 1.6 mcM. LY-3177833 showed MED =5 mg/kg (p.o.) in
vivo. The compound strongly impacted chromosome dynamics. In mouse xenograft models, broad
antitumor activity was associated with robust dose/exposure-dependent in vivo target inhibition. In
addition, the preclinical profile of the compound was different from nonselective CDC?7 inhibitors and
cytotoxic agents, something that supports its clinical development with a continuos dosing regimen (Ye,
X.S. et al. 107th Annu Meet Am Assoc Cancer Res (AACR) (April 16-20, New Orleans) 2016, Abst).
The compound is described in the patent literature (WO 2014143601).
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MAY 06, 2016
ANTI-C-MET ANTIBODY-DRUG CONJUGATE FROM SORRENTO TO
ENTER IND-ENABLING STUDIES

Sorrento Therapeutics has developed antibody-drug conjugate (ADCs) consisting of a monoclonal
antibody targeting hepatocyte growth factor receptor (c-Met), STI-A0602, conjugated to tubulin inhibitors
or a DNA damaging agent through the C-lock(TM) conjugation method. The ADC CBT-161 showed a
similar binding affinity and pharmacokinetic profile as the naked antibody. In multiple non-small cell lung
cancer (NSCLC) xenograft models, CBT-161 significantly inhibited tumor growth, with the effects of a
dose of 1 mg/kg given once a week for 3 weeks lasting at least 3 weeks after dosing. Efficacy was
correlated with c-Met expression on the tumor surface. Also in NSCLC xenografts, the combination of
CBT-161 and epidermal growth factor receptor inhibitors significantly inhibited tumor growth, with efficacy
lasting over 3 weeks with a single CBT-161 dose and a daily dose of erlotinib or a twice-weekly dose of
cetuximab. No significant weight loss was observed in the animals. The potential of CBT-161 in treating
NSCLC and other cancer led to its selection for IND-enabling studies (Li, L. et al. 107th Annu Meet Am
Assoc Cancer Res (AACR) (April 16-20, New Orleans) 2016, Abst 3897).
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MAY 17, 2016
NOVEL SMALL MOLECULE SHOWS PROMISE FOR THE TREATMENT
OF RETINAL DISEASE

Investigators from Clearside Biomedical and Covance Laboratories have developed a novel small
molecule with anti-vascular endothelial growth factor receptor (VEGFR) and anti-platelet-derived growth
factor receptor (PDGFR) binding properties (CLS-011A). The pharmacokinetics and ocular tissue
distribution of the compound were tested in Dutch Belted rabbits. Suprachoroidal administration of
CLS-011A (at 4 mg/eye; 100 mL/injection) was well tolerated through day 91. There were no signs of
toxicity. CLS-011A was only quantifiable in the vitreous humor, retina and sclera/choroid-RPE (SCR).
More than 60% of the compound remained in the SRC at 3 months after injection. The elimination
half-life was 102 days. Taken together, these results show that CLS-011A was well tolerated with
minimal systemic exposure (Kissner, J. et al. Annu Meet Assoc Res Vis Ophthalmol (ARVO) (May 1-5,
Seattle) 2016, Abst 4002).
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MAY 11, 2016
OHR PHARMACEUTICAL DEVELOPS BIODEGRADABLE
MICROPARTICLE AMD TREATMENT OHR-3031

Ohr Pharmaceutical scientists have described a study of an intravitreal formulation of the antiangiogenic
compound OHR-3031 delivered in a biodegradable microparticle drug delivery system to nine male New
Zealand white rabbits. The treatment is being developed for age-related macular degeneration (AMD).
Bilateral injections of 2.6 mg OHR-3031 (using formulation 201412003) were administered on day 0.
Following injection an ocular tissue gradient of the compound was seen (vitreous > sclera >= choroid >
retina iris-ciliary body > aqueous humor). Sustained delivery was seen, with constant vitreous
concentrations seen over 42 days: concentrations were not seen to decline so it was expected that these
were maintained beyond the 42 days. Therapeutic concentrations of OHR-3031 and active metabolite
were seen in retina and choroid, which suggest the active metabolite is continuously formed in target
tissues. It was noted that plasma concentrations were not quantifiable. Pharmacokinetic data showed
Cmax values of OHR-3031 in vitreous humor, retina, choroid, sclera, aqueous humor, iris-ciliary body
and plasma of 1,105,000, 265,000, 285,000, 335,000, 12,000, 32,300 and < 2.5 ng/g; tmax values were
14, 3, 28, 28, 1, 0.17 day and NC, respectively; for AUC values results were 33, 200, 000, 188,000,
2,190,000, 258,00, 220,000 ng.hg and NC, respectively. For the metabolite the Cmax, tmax and AUC
values for retina were 2600 ng/g, 28 days and 1520 ng.hg, respectively. Cmax for plasma was < 1.0 ng/g.
Sustained supratherapeutic concentrations of OHR=3031 were achieved in the target tissue with a single
injection of this biodegradable microparticle formulation for at least 6 weeks (Modi, M.W. et al. Annu Meet
Assoc Res Vis Ophthalmol (ARVO) (May 1-5, Seattle) 2016, Abst 770).
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BAY-754 CUELFISCHR (WO 2013004551) HiE T

MAY 10, 2016
BAYER'S ALK-1 INHIBITOR TESTED IN VIVO FOR OCULAR
NEOVASCULARIZATION

Bayer presented data on BAY-754, an inhibitor of ALK-1, at the Annual Meeting of the Association for

Research in Vision and Ophthalmology (ARVO) in Seattle.
In vitro the compound showed a biochemical IC50 value of 1.6 nM for ALK-1, compared to 10 and 4400



for cellular SMAD7 and VEGFR-2, respectively. In vivo results were presented showing that in a rat laser
choroidal neovascularization (CNV) model there was dose-dependent inhibition of vascular leakage with
BAY-754 eye drops for 23 days at doses ranging 2.5 to 20 mg/mL as administered directly after laser
injury (early protocol). The effect was also seen on neovascularization. In a delayed protocol, in which
treatment was administered 7 days after surgery, a 20 mg/mL dose showed significant reduction in
vascular leakage and neovascular area (P < 0.001). In a different delayed protocol, in which vascular
leakage values were normalized to baseline values 7 days after laser injury, BAY-754 still showed
reduction in vascular leakage and neovascular areas after a single week of daily treatment at 20
mg/mL/day for 14 days. Pharmacokinetic data showed Cmax.norm, AUC norm and t1/2 values in the
front of the eye to be 4.7 kg/L, 12 kgeh/L and 2.3 h, respectively. In the back of the eye, vitreous/lens and
plasma results were 4.9, 0.54 and 0.003 kg/L, 17, 1.2 and 0.014 kgeh/L and 6.8, 3.4 and 1.7 h,
respectively (Boettger, M.K. et al. Annu Meet Assoc Res Vis Ophthalmol (ARVO) (May 1-5, Seattle) 2016,
Abst 1115).

BAY-754 has been described in the patent literature (WO 2013004551).
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MAY 30, 2016
FDA GRANTS ACCELERATED APPROVAL TO OCALIVA FOR PRIMARY
BILIARY CHOLANGITIS

The FDA has granted accelerated approval to Intercept Pharmaceuticals' Ocaliva(TM) (obeticholic acid),
a farnesoid X receptor (FXR) agonist, for the treatment of primary biliary cholangitis (PBC) in combination
with ursodeoxycholic (UDCA) in adults with an inadequate response to UDCA or as monotherapy in
adults unable to tolerate UDCA. Accelerated approval was granted based on a reduction in alkaline
phosphatase (ALP). An improvement in survival or disease-related symptoms has not been established.
Continued approval for this indication may be contingent upon verification and description of clinical
benefit in confirmatory trials. In Intercept's phase lll trial POISE, obeticholic acid administration in
combination with UDCA (or as monotherapy in UDCA-intolerant patients) met the primary composite



endpoint in 46% of patients in the titration group, as compared to 10% of those receiving placebo added
to UDCA (ClinicalTrials.gov Identifier NCT01473524). Pruritus, a common symptom of PBC that is
unrelated to disease stage or outcomes, was the most common side effect observed in obeticholic
acid-treated patients. However, pruritus associated with obeticholic acid treatment was generally less in
patients who were on the dose titration regimen (5 mg once-daily increasing to 10 mg once-daily); one
patient (1%) in the titration group discontinued from the study due to pruritus. Additional side effects
observed during the trial included fatigue, abdominal pain and discomfort, rash, oropharyngeal pain,
dizziness, constipation, arthralgia, thyroid function abnormality and eczema. Ocaliva is expected to be
available in the U.S. within 7-10 days and will be distributed through a specialty pharmacy network
(Intercept Pharmaceuticals News Release).

0o A0k I = 5 HEMATOLOGICAL & BLOOD
COAGULATION DISORDERS
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MAY 27, 2016
CSL GAINS FDA APPROVAL FOR LONOCTOCOG ALPHA

CSL Behring has gained FDA approval for Afstyla(R) (lonoctocog alfa; antihemophilic factor
[recombinant], single chain), a long-lasting recombinant factor VIl singlechain therapy for adults and
children with hemophilia A. The therapy is indicated for routine prophylaxis to prevent or reduce the
frequency of bleeding episodes; for on-demand treatment and control of bleeding episodes; and for the
perioperative management of bleeding. Afstyla is expected to be available in the U.S. early this summer
(CSL Behring News Release).

&Y INFECTIONS
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MAY 25, 2016
FDAAPPROVES FLUCELVAX QUADRIVALENT

The FDA has approved Seqirus' Flucelvax Quadrivalent(TM), the first four-strain, cell culture-derived,
inactivated seasonal influenza vaccine for people age 4 years and older. The vaccine helps protect
against the two influenza A viruses and two B viruses recommended by the World Health Organization
(WHO) and the FDA for the current influenza season. Flucelvax Quadrivalent will be available in the U.S.
during the 2016-2017 influenza season. Flucelvax Quadrivalent is an evolution of Flucelvax, a cell-based
trivalent influenza vaccine. Because both vaccines are manufactured using the same process and have
overlapping compositions, the clinical efficacy and safety data from clinical trials with Flucelvax is
relevant to Flucelvax Quadrivalent. In clinical studies of adults aged 18-49 years, Flucelvax has been
shown to be efficacious against influenza caused by vaccine-like strains (83.8%) and by all circulating
influenza strains (69.5%). Its quadrivalent formulation was also shown to be immunogenic against
influenza in adults age 18 years and older (Study 1) and children aged 4-17 years (Study 2). Flucelvax
Quadrivalent produced stronger antibody responses to the influenza B virus strain, which was not
contained in the trivalent comparator flu vaccine, and is well tolerated with a safety profile similar to its
comparator vaccines. It also leverages the safety database demonstrated by its predecessor Flucelvax in
more than 11,000 people. In July last year, the CSL Group and its affiliates acquired the influenza
vaccines business of Novartis in the U.S. The influenza vaccines business previously owned by Novartis
has been integrated into CSL's influenza vaccine business and now operates as Seqirus (Seqirus News
Release).

% METABOLIC DISORDERS
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MAY 30, 2016
EUROPEAN COMMISSION APPROVES STRIMVELIS FOR ADA-SCID

The European Commission has approved Strimvelis(TM) (GSK-2696273), the first ex-vivo stem cell gene
therapy to treat patients with severe combined immunodeficiency due to adenosine deaminase
deficiency (ADA-SCID). Strimvelis, autologous CD34+ cells transduced to express ADA, is the first
corrective gene therapy for children to be awarded regulatory approval anywhere in the world. It is
indicated for the treatment of patients with ADA-SCID for whom no suitable human leukocyte antigen
(HLA)-matched related stem cell donor is available. Following European approval, patients with the
condition who are referred for treatment will be able to receive the gene therapy at Ospedale San
Raffaele (OSR) in Italy. Approval was based on data collected from 18 children treated with Strimvelis. A
100% survival rate at 3 years post-treatment with Strimvelis was observed for all 12 children in the pivotal
study, with 92% having intervention-free survival (i.e., did not require enzyme replacement therapy for a
period of > 3 months post-treatment or hematopoietic stem cell transplantation). All 18 children treated
with Strimvelis who contributed data to the MAA are alive today with a median follow-up duration of
approximately 7 years, with the first of these having received this gene therapy over 13 years ago.
Intervention-free survival within the evaluable population (n = 17) was 82%. Overall the safety findings
are in line with those expected in children with ADA-SCID who have undergone treatment with low-dose
chemotherapy and who are undergoing immune recovery. A significant reduction in severe infections has
been documented and no leukemic events have been observed to date. The gene therapy for the
treatment of ADA-SCID was originally developed by OSR and Fondazione Telethon, through their joint
San Raffaele Telethon Institute for Gene Therapy (SR-Tiget), and was taken forward by GlaxoSmithKline
through a strategic collaboration, which also saw it working with MolMed (GlaxoSmithKline News
Release).
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MAY 02, 2016
FDA APPROVES NUPLAZID FOR HALLUCINATIONS AND DELUSIONS
ASSOCIATED WITH PARKINSON'S DISEASE PSYCHOSIS

The FDA has approved ACADIA Pharmaceuticals' Nuplazid(TM) (pimavanserin tartrate) for the treatment
of hallucinations and delusions associated with Parkinson's disease psychosis. Nuplazid, the first and
only medicine to be approved by the FDA for this indication, is expected to be launched commercially in
the U.S. next month. Approval was based on data from a pivotal phase Il study (Study-020) and other
supportive studies. In Study-020, pimavanserin significantly reduced the frequency and severity of
psychotic symptoms compared to placebo on the Scale for Assessment of Positive Symptoms -
Parkinson's Disease (SAPS-PD) (ClinicalTrials.gov Identifier NCT01174004). This benefit was achieved
without impairing motor function. The most common adverse reactions (5% or more and twice the rate of
placebo) in this study were peripheral edema (7% pimavanserin vs. 3% placebo) and confusional state (6%
pimavanserin vs. 3% placebo). Nuplazid is also the only drug approved by the FDA that preferentially
targets 5-HT2A receptors, which are thought to play an important role in Parkinson's disease psychosis.
The unique pharmacology of pimavanserin establishes a new class of drug, selective serotonin inverse
agonists, by not only preferentially targeting 5-HT2A receptors but also avoiding activity at dopamine and
other receptors commonly targeted by antipsychotics. Nuplazid was awarded breakthrough therapy
designation for this condition in 2014 (see Thomson Reuters Drug News, September 3, 2014) (ACADIA
Pharmaceuticals News Release).
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MAY 30, 2016
FDA APPROVES AXUMIN TO DETECT RECURRENT PROSTATE
CANCER

The FDA has approved Axumin ([18F]fluciclovine), a radioactive diagnostic agent for injection marketed
by Blue Earth Diagnostics, for PET imaging in men with suspected prostate cancer recurrence based on
elevated prostate-specific antigen (PSA) levels following prior treatment. Two studies evaluated the
safety and efficacy of Axumin for imaging prostate cancer in patients with recurrent disease. The first
compared 105 Axumin scans in men with suspected recurrence of prostate cancer to the histopathology
obtained by prostate biopsy and by biopsies of suspicious imaged lesions. The scans were initially read
by radiologists on-site, and were subsequently read by three independent radiologists in a blinded study.
The second study evaluated the agreement between 96 scans with Axumin and C11 choline, an
approved PET scan imaging test, in patients with median PSA values of 1.44 ng/mL. Radiologists on-site
read the scans, and the same three independent radiologists who read the scans in the first study read
the Axumin scans in this second blinded study. The results of the independent scan readings were
generally consistent with one another, and confirmed the results of the on-site scan readings. Both
studies supported the safety and efficacy of Axumin for imaging prostate cancer in men with elevated
PSA levels following prior treatment. The most commonly reported adverse reactions in patients were
injection site pain, redness and a metallic taste in the mouth (FDA News Release).

2016 5 H 24 H, HARCHER FLYTRTT B S0

H A ikt Chugai #IZGIBT LT (R (DUREHD) W7 s E R 3, 248 /LA SRAG A0 LZ A
e 5 AR AL I T AN N1 IR PR BT 7045 R (GOG-0240; Clinical Trials.gov #7177 NCT00803062)
FATHAET N AR RBT 7T (3029569 WF7E) « GOG-0240 B 7T Al 1 VAR ER S fThs ik AR HEL T CERAZEE.

R S AZ B LA S FR AN B D R YT 452 IRREE R B R M B B0 s 1A AR e . i TUIR R T
FELE R, SOEEZNITEF AL, SAREERR R, SRS R E K 26 %, PRSI

394MH (168 MAL 129 M) o« SAEEZMITHEEMLL, B2 TR AHT S ST A TR YT B i
JEAEAFII B s (8.3 ANAXT 6.0 M) o WK, B NPT ST GIRIT B 51T
MERHMIEL, MR NR CRMEMER) RN (45.4%%F 33.8%) . WFFMIL4atE 5 5 MRS 1 UK
BRI A IR B I TR U A AT IR YT 1 3 B2 T I B AL, B B I BEE R
AR (8.3%%F 0.9%) o I B I IIE B B Bf BR80T R 3. 1029569 AT 7T 1Al 1 AR S Hit &
SRS BEHIEATT I 2 e VR k. 76 8 B IR INEE R B 8w H A B #Hh, 7 28%
HBEAT T VPAL, 1 BB AERE IR RTHERR . DRI AT I 32 P ST IRIN, A EIRRA 2N
Bt BB MR BB A . B R T O A R, AT RT ARETF ARV ISR R 8 E
g ANBEFARIBRIME SR R M AEBRIRIE NIt (NSCLC) « AREFARBE R MM B
JRSRMIGR S0 (Chugai #1255 D -

MAY 24, 2016
AVASTIN APPROVED IN JAPAN FOR CERVICAL CANCER

Chugai Pharmaceutical has obtained Japanese approval for Avastin(R) (bevacizumab) for advanced or
recurrent cervical cancer. This followed the granting of orphan drug designation and priority review in
September last year. Approval was based on the results of an overseas phase Il study (GOG-0240;
ClinicalTrials.gov Identifier NCT00803062) and a Japanese phase Il study (JO29569 study). The



GOG-0240 study evaluated the efficacy and safety profile of bevacizumab with or without standard
chemotherapies (paclitaxel and cisplatin or paclitaxel and nogitecan) in 452 patients with persistent,
recurrent or metastatic cervical cancer. The study met its primary endpoint of improving overall survival
with a statistically significant 26% reduction in the risk of death, representing a median gain in survival of
3.9 months, compared with those who received chemotherapy alone (16.8 months vs. 12.9 months).
Patients who received bevacizumab plus chemotherapy had a significant improvement of progression
free survival compared with those who received chemotherapy alone (8.3 months vs. 6.0 months). The
study showed that patients who received bevacizumab plus chemotherapy had a significantly higher rate
of tumor shrinkage (objective response rate) compared with those who received chemotherapy alone
(45.4% vs. 33.8%). The safety profile in the study was consistent with previous reports of bevacizumab,
except for an increase in gastrointestinal-vaginal fistulas observed in patients who received bevacizumab
plus chemotherapy compared to those who received chemotherapy alone (8.3% vs. 0.9% respectively).
All patients with gastrointestinal-vaginal fistulas had a history of prior pelvic radiation. The JO29569 study
evaluated the tolerability, safety and efficacy of bevacizumab plus paclitaxel and cisplatin. Within eight
Japanese patients with advanced or recurrent cervical cancer enrolled in the study, seven patients were
evaluated, and one patient was excluded before the start of the study. The tolerability of bevacizumab
plus chemotherapy was confirmed, and the harmful phenomenon to become the problem was not
accepted, and no new safety finding were observed. Avastin is already marketed in Japan for
unresectable advanced or recurrent colorectal cancer, unresectable advanced or recurrent
non-squamous non-small cell lung cancer (NSCLC), inoperable or recurrent breast cancer, malignant
glioma and ovarian cancer (Chugai Pharmaceutical News Release).
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MAY 19, 2016
FDA APPROVES TECENTRIQ AND COMPLEMENTARY DIAGNOSTIC
FOR METASTATIC UROTHELIAL CARCINOMA

The FDA has granted accelerated approval to Genentech's Tecentriq(TM) (atezolizumab) for the
treatment of people with locally advanced or metastatic urothelial carcinoma who have disease
progression during or following platinum-based chemotherapy, or whose disease has worsened within 12
months of receiving platinum-based chemotherapy before surgery or after surgery. Tecentriq is the first
programmed cell death 1 ligand 1 (PD-L1) inhibitor approved by the FDA. The agency also approved
Roche Tissue Diagnostics' complementary diagnostic Ventana PD-L1 (SP142) Assay to provide PD-L1
status on patients who are considering treatment with atezolizumab for metastatic urothelial carcinoma.
This test is the first to evaluate patient PD-L1 status using immune cell staining and scoring within the
tumor microenvironment, providing clinicians with information that may guide immunotherapy decisions.
Tecentriq is expected to be available in the U.S. within 1-2 weeks. Accelerated approval of atezolizumab
was based on tumor response rate and duration of response observed in the phase Il IMvigor 210 study
(ClinicalTrials.gov Identifier NCT02108652), however continued approval for this indication may be
contingent upon verification and description of clinical benefit in confirmatory trials. In all patients, 14.8%
of participants experienced at least a partial shrinkage of their tumors, an effect that lasted from more
than 2.1 to more than 13.8 months at the time of the response analysis. In patients who were classified
as positive for PD-L1 expression, 26% of participants experienced a tumor response, compared to 9.5%
of participants who were classified as negative for PD-L1 expression. In a subset of people with disease
progression following neoadjuvant or adjuvant platinum-containing therapy (n = 59), atezolizumab shrank
tumors in 22.0% of people. The most common Grade 3-4 adverse reactions (2% or more) were: urinary
tract infection (9%), anemia (8%), fatigue (6%), dehydration, intestinal obstruction, urinary obstruction,
hematuria (3%), dyspnea (4%), acute kidney injury, abdominal pain (4%), venous thromboembolism,
sepsis and pneumonia. Three people (0.9%) experienced either sepsis, pneumonitis or intestinal
obstruction, which led to death. Atezolizumab was discontinued for adverse reactions in 3.2% (10) of the
310 patients. Genentech, a member of the Roche group, is also evaluating atezolizumab in the
confirmatory phase Il study IMvigor 211, which compares atezolizumab to chemotherapy in people
whose bladder cancer has progressed on at least one prior platinum-containing regimen
(ClinicalTrials.gov Identifier NCT02302807). The Ventana PD-L1 (SP142) assay companion diagnostic
for Tecentriq is marketed by Ventana Medical Systems. Roche will continue to pursue regulatory
approval for the PD-L1 (SP142) assay in combination with atezolizumab in other cancer indications
(Genentech News Release; FDA News Release; Roche News Release).
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A AT R AP0 F S R Ze 4P . 1DOL A TDO 7E fiti i 40 b ik, (HZ X P Fh Bt 76 AN [R1 2R AL )



JiE 4N AL %A (Gyulveszi, G. et al. 107th Annu Meet Am Assoc Cancer Res (AACR) (April 16-20, New
Orleans) 2016, Abst LB-0855) .

MAY 19, 2016
NOVEL, DUAL IDO1/TDO INHIBITOR RG-70099 IS ACTIVE IN VIVO

Roche has shown that their small-molecule dual inhibitor of indoleamine 2,3-dioxygenase 1 (IDO1) and
tryptophan 2,3-dioxygenase (TDO), RG7-0099, inhibits both enzymes in cell-based assays (IC50 < 100
nM for both) and in vivo. Inhibition of IDO1/TDO suppresses the formation of kynurenine and leads to
immunosuppressive effects. In an IDO1+ tumor model (B16F10 murine metastatic melanoma)
kynurenine formation was reduced 81% with RG-70099. In a TDO+ tumor model (U87MG glioblastoma)
kynurenine formation was reduced 95% with the agent. RG-70099 has also demonstrated oral
bioavailability and safety. IDO1 and TDO are coexpressed on lung adenocarcinoma cells but the
enzymes have also been detected on different types of tumor cells (Gyulveszi, G. et al. 107th Annu Meet
Am Assoc Cancer Res (AACR) (April 16-20, New Orleans) 2016, Abst LB-085).

2016 £ 5 H 18 H, & [E#EAEZIAMRIE A% 17 OLMUNITIB

PR BRI A 7 R olmutinib 785 [ CHEHE R T-1677 R BT B R R B A KA 73248 (EGFR)
T790M ZeA2 FHE AR /N e, 3 T LU F EGFR B Z RRISBR I V6T 10 83 . i S Es
R wh S 2L B CEIAMRRS B B A w I ARG

MAY 18, 2016
BOEHRINGER INGELHEIM'S OLMUNITIB RECEIVES APPROVAL IN
SOUTH KOREA

Boehringer Ingelheim reports that olmutinib has been approved in South Korea for the treatment of
patients with locally advanced or metastatic epidermal growth factor receptor (EGFR) T790M
mutation-positive non-small-cell lung cancer, who had been previously treated with an EGFR tyrosine
kinase inhibitor. The compound will be distributed in South Korea by Hanmi Pharmaceutical (Boehringer
Ingelheim News Release).

2016 4 5 H 18 H, GVK BIOSCIENCES 7/ m #i il F & 1%k 6 P 0 1) 351
PISKBETA

GVK Biosciences A T 728 AT K 1k Bk iR IEMEVLIEE 4,5- —BEBS 3-ABHE L B IV [F] 7Y

(PI3Kbeta) I, FT6J7 PTEN SUERIHE . — RIMLEMHRITEEIKE 2.5nM,  PI3Kdelta i%
FEVE>100 5. AL EDIAFEIRER S R BURIES T 408858 . 5 aY) (GVK-01406) *f PI3Kdelta %7
ML PR 220, ORI e . 24zl Atz P450 (CYP) B LK THEIE WK H AR A 2

(hERG) IR G PR IEESAT . XL AR, B E i@ PTEN RASE]
i PI3Kbeta D Fgtd o S AL M AL 24 (/R t ] B8 B A — € VYT IE 0 LN, R WiE vl eI T
TBIT PR, WAt (Chowdhury, A.R. et al. 107th Annu Meet Am Assoc Cancer Res (AACR) (April
16-20, New Orleans) 2016, Abst 373) .



MAY 18, 2016
GVK BIOSCIENCES REPORTS DEVELOPMENT OF SELECTIVE
PISKBETA INHIBITORS

Investigators from GVK Biosciences have developed selective phosphatidylinositol 4,5-bisphosphate
3-kinase catalytic subunit beta isoform (PI3Kbeta) inhibitors reported to be useful for PTEN-deficient
tumors. A chemical series with potency ranging as low as 2.5 nM for PI3Kbeta with >100-fold selectivity
for PI3Kdelta was identified. Compounds did not reduce either insulin sensitivity or T-cell proliferation.
The lead compound (GVK-01406) showed improved PI3Kdelta phenotypic selectivity. It showed no
kinase panel, safety panel, cytochrome P450 (CYP) or potassium voltage-gated channel subfamily H
member 2 (hERG) liabilities. Further optimization of the compound is ongoing. These findings suggest
that these compounds have potential for tumors resistant to treatment via PTEN mutation or via PI3Kbeta
gain-of-function mutation. In addition, they may be useful for the treatment of rare diseases such as
hamartoma (Chowdhury, A.R. et al. 107th Annu Meet Am Assoc Cancer Res (AACR) (April 16-20, New
Orleans) 2016, Abst 373).

2016 4£ 5 H 18 H, ¥ CDC7 il FI{EM N BA T 2 Pui e i it

FEALA A IR EZIT R PR R PR i 4 28 1 7 A7 R R g (CDC7) 5, dr
4 LY-3177833. i%{L &Y CDC7/ DBF4 1C50=3.3 nM, pMCM2 (S53)1C50=290 nM £l IVTI TEC70=1.6
mcM. LY-3177833 {1k MED=5 mg/kg (/i) . Zb &P sz m G ek s, 50 RFEME
REASAY, |32 BB IR iV 5 R 10 771 R MRS Ak Y SRR A 5% A, A B R AT 45 SR 5 3E
HHEVE CDCT I FIFIGIM B e RIS ), SRR R B4 2577 ST IR KA R (Ye, X.S. et al. 107th
Annu Meet Am Assoc Cancer Res (AACR) (April 16-20, New Orleans) 2016, Abst) . i%{b & ¥1EEF|C
ik (W02014143601) b THiA .

MAY 18, 2016
NEW CDC7 INHIBITOR SHOWS BROAD ANTITUMOR ACTIVITY IN VIVO

Scientists from Eli Lilly and Company have developed a potent and selective cell division cycle 7-related
protein kinase (CDCY7) inhibitor, named LY-3177833. The compound had CDC7/DBF4 IC50 = 3.3 nM,
pMCM2 (S53) IC50 =290 nM and IVTI TEC70 = 1.6 mcM. LY-3177833 showed MED =5 mg/kg (p.0.) in
vivo. The compound strongly impacted chromosome dynamics. In mouse xenograft models, broad
antitumor activity was associated with robust dose/exposure-dependent in vivo target inhibition. In
addition, the preclinical profile of the compound was different from nonselective CDC7 inhibitors and
cytotoxic agents, something that supports its clinical development with a continuos dosing regimen (Ye,
X.S. et al. 107th Annu Meet Am Assoc Cancer Res (AACR) (April 16-20, New Orleans) 2016, Abst).
The compound is described in the patent literature (WO 2014143601).

2016 £ 5 F 6 H, SORRENTO [fI$1 C-MET Hiik-24M4% &3t N\ IND #F 5

Sorrento Therapeutics A CDEFTF R T —Fiiis-2%4 &4 (ADC) , 4 T 40 A KK 7244 (c-Met)

) B 5e FE B4 STI-A0602 it i C-lock(TMDZR & 75 A HE4% U 8 F 11 77/ 2 DNA #5457 . i% ADC CBT-161
S8R BAT NG & R M RIZR ) S . fE 2 AR Nl (NSCLC) RRpR s,
CBT-161 &Ml g B K, ARGIEN 1 mglkg, REEGH—IK, &8 3 Fnd, R/ARS:3 . Tl



58RI c-Met FIEARSC. BbAh, TEAE/NARL il A RS A, CBT-161 A5 e A KRl 32 44411 il
FILH G v Rk pR 2R K, CBT-161 SR, Jik B e H 4 2580 2 1 Ui 49 8 45 2 IR I 25
ORIt 3 . s R WA B B2 BRI, CBT-161 3677 JE/NgH A e A1 LA i (14 78 7 R SRR T
IND #f 7T 1347 (Li, L. et al. 107th Annu Meet Am Assoc Cancer Res (AACR) (April 16-20, New Orleans)
2016, Abst 3897) .

MAY 06, 2016
ANTI-C-MET ANTIBODY-DRUG CONJUGATE FROM SORRENTO TO
ENTER IND-ENABLING STUDIES

Sorrento Therapeutics has developed antibody-drug conjugate (ADCs) consisting of a monoclonal
antibody targeting hepatocyte growth factor receptor (c-Met), STI-A0602, conjugated to tubulin inhibitors
or a DNA damaging agent through the C-lock(TM) conjugation method. The ADC CBT-161 showed a
similar binding affinity and pharmacokinetic profile as the naked antibody. In multiple non-small cell lung
cancer (NSCLC) xenograft models, CBT-161 significantly inhibited tumor growth, with the effects of a
dose of 1 mg/kg given once a week for 3 weeks lasting at least 3 weeks after dosing. Efficacy was
correlated with c-Met expression on the tumor surface. Also in NSCLC xenografts, the combination of
CBT-161 and epidermal growth factor receptor inhibitors significantly inhibited tumor growth, with efficacy
lasting over 3 weeks with a single CBT-161 dose and a daily dose of erlotinib or a twice-weekly dose of
cetuximab. No significant weight loss was observed in the animals. The potential of CBT-161 in treating
NSCLC and other cancer led to its selection for IND-enabling studies (Li, L. et al. 107th Annu Meet Am
Assoc Cancer Res (AACR) (April 16-20, New Orleans) 2016, Abst 3897).

HR#%< % EYE DISORDERS

2016 5 5 H 17 H, BN r 25 MU BRI BIIR T7 i KAy B

Clearside “E#E2: 5 Covance SZ46 = FIWF 7 N R EGTF & H — R ml 45 Sl 4s vy iz 40 i A= I8 7 32 4

(VEGFR) FILI/IMRAK T34k (PDGFR) HIHi /N T (CLS-011A) o HAMIRIZiE) 77 IR
A AT == G AT TR, S 91 RIGBkZs M2 2545 32 W, CLS-011A (4 mg/HR; 100 mL/
S 2 BRI B AR WS R . CLS-011A X FEI RS 1A AL JEFI DL/ ik 2% i-RPE (SCR) W] #ET
k. RS 3 M S, 60% LA BRI AR EETE SRC. THFRERWN 102 K. 4574, CLS-011A
TE BN B T B BT 327 (Kissner, J. et al. Annu Meet Assoc Res Vis Ophthalmol (ARVO)
(May 1-5, Seattle) 2016, Abst 4002) .

MAY 17, 2016
NOVEL SMALL MOLECULE SHOWS PROMISE FOR THE TREATMENT
OF RETINAL DISEASE

Investigators from Clearside Biomedical and Covance Laboratories have developed a novel small
molecule with anti-vascular endothelial growth factor receptor (VEGFR) and anti-platelet-derived growth
factor receptor (PDGFR) binding properties (CLS-011A). The pharmacokinetics and ocular tissue
distribution of the compound were tested in Dutch Belted rabbits. Suprachoroidal administration of
CLS-011A (at 4 mg/eye; 100 mL/injection) was well tolerated through day 91. There were no signs of



toxicity. CLS-011A was only quantifiable in the vitreous humor, retina and sclera/choroid-RPE (SCR).
More than 60% of the compound remained in the SRC at 3 months after injection. The elimination
half-life was 102 days. Taken together, these results show that CLS-011A was well tolerated with
minimal systemic exposure (Kissner, J. et al. Annu Meet Assoc Res Vis Ophthalmol (ARVO) (May 1-5,
Seattle) 2016, Abst 4002).

2016 £ 5 H 11 H, OHR #illZ57F K& vl AW Ffr ik AMD 7577 OHR-3031

Ohr HllZ IRl GG O FUBENEHT 7 =4 (1 S 3 I T A= Bk At O ROk 265 2 R G4 i L AR AL & )
OHR-3031 JEFS AT 5T o Y097 R TR A S I BB 1 CAMD) « 7228 0 %, XUIVES 2.6 mg
OHR-3031 (ffi 37 201412003) . VES 5, HAMEIRMAL BT W, IS =IkE% >4
DA AT R AR > 55 KD o FFEEER 2GS, BRI RIRETE BT 42 H: WREERITRE, Bk, Wir-2itdiss
it 42 Ko A0 ATk 4% 8 AT LA T VR FE T OHR-3031 FEVEACEIY, 2 s AR M ] 76 #0240 4 48
TR ERERINE, MBRETEEN. 2SN BERRY, Bk, WM. K. JUE. IR
JK T L BEER A4 112 OHR-3031 () Cmax {843 7124 1,105,000, 265,000, 285,000+ 335,000+ 12,000
32300 F1<2.5 ng/g; tmax fE 4} 5 7y 14. 3. 28, 28. 1. 0.17 KA1 NC; AUC {# 4354 33,200,000, 188000.
2,190,000, 258,00, 220,000 ng.hg 1 NC. LM AR =) Cmax. tmax Fl AUC {4 il 2600
ng/g,. 28 KA1 1520 ng.hg. I3 Cmax H<1.0 ng/g. HELHL ARSI fmchim F 2 6 G, W
ARG IR E Y OHR = 3031 (Modi, M.W. et al. Annu Meet Assoc Res Vis Ophthalmol (ARVO) (May
1-5, Seattle) 2016, Abst 770)

MAY 11, 2016
OHR PHARMACEUTICAL DEVELOPS BIODEGRADABLE
MICROPARTICLE AMD TREATMENT OHR-3031

Ohr Pharmaceutical scientists have described a study of an intravitreal formulation of the antiangiogenic
compound OHR-3031 delivered in a biodegradable microparticle drug delivery system to nine male New
Zealand white rabbits. The treatment is being developed for age-related macular degeneration (AMD).
Bilateral injections of 2.6 mg OHR-3031 (using formulation 201412003) were administered on day 0.
Following injection an ocular tissue gradient of the compound was seen (vitreous > sclera >= choroid >
retina iris-ciliary body > aqueous humor). Sustained delivery was seen, with constant vitreous
concentrations seen over 42 days: concentrations were not seen to decline so it was expected that these
were maintained beyond the 42 days. Therapeutic concentrations of OHR-3031 and active metabolite
were seen in retina and choroid, which suggest the active metabolite is continuously formed in target
tissues. It was noted that plasma concentrations were not quantifiable. Pharmacokinetic data showed
Cmax values of OHR-3031 in vitreous humor, retina, choroid, sclera, aqueous humor, iris-ciliary body
and plasma of 1,105,000, 265,000, 285,000, 335,000, 12,000, 32,300 and < 2.5 ng/g; tmax values were
14, 3, 28, 28, 1, 0.17 day and NC, respectively; for AUC values results were 33, 200, 000, 188,000,
2,190,000, 258,00, 220,000 ng.hg and NC, respectively. For the metabolite the Cmax, tmax and AUC
values for retina were 2600 ng/g, 28 days and 1520 ng.hg, respectively. Cmax for plasma was < 1.0 ng/g.
Sustained supratherapeutic concentrations of OHR=3031 were achieved in the target tissue with a single
injection of this biodegradable microparticle formulation for at least 6 weeks (Modi, M.W. et al. Annu Meet
Assoc Res Vis Ophthalmol (ARVO) (May 1-5, Seattle) 2016, Abst 770).



2016 45 H 10 H, FEH ALK-1 #7307 44 P HR 37 105 2 Bk 56

FEHAE PO 2T AL S5 IRBLT AL 242 (ARVO) B~ T 96T ALK-1 #0175 BAY-754 (K% .
GRS TS R o, ALK-1 [AEP10 % 1IC50 B4 1.6 nM, T 4ifu7K1- - SMAD7 #1 VEGFR-2 45
Sy 10 A1 4400 nM. K ERBOGIKAS R A= M TR (CNVD BB Py 45 R W, BAY-754 HR 245 7K X I
EBIR IR, B A 2.5 & 20 mg/mL, WO R B 2 23 K CREARTT T 5 .
ZZ RS T R 2 — B AR . FE— TR TR, FARGEH 7 RAZi, 20mg/ mL (HIET, 4
Wikt A B IRAET A A R (P <0.000) BFp/d. /R —TRER TR, mEBREILEEORE
7 REZRAGHATIRAEN, BAY-754 L 20 mg/mL/ RKFIER A5G4, 4525 14 X, 58 0ox, $H42 )5 M
BB IR AR A TR D o IR AR A0 R 2448l ) 508 - W1, Cmax.norm. AUC norm i1 t1/2 {5 735N
4.7 kg/L. 12 kgeh/L 1 2.3 ho BRI J5 8 BRI E B AL 2K 25 959 3y 4.9 0.54 F10.003 kg/L, 17,
1.2, 0.014 kgeh/L PLJ% 6.8+ 3.4 A1 1.7 h, (Boettger, M.K. et al. Annu Meet Assoc Res Vis Ophthalmol
(ARVO) (May 1-5, Seattle) 2016, Abst 1115) .

BAY-754 CLYEEFSCHk (WO 2013004551) HsEfTiliik .

MAY 10, 2016
BAYER'S ALK-1 |INHIBITOR TESTED IN VIVO FOR OCULAR
NEOVASCULARIZATION

Bayer presented data on BAY-754, an inhibitor of ALK-1, at the Annual Meeting of the Association for
Research in Vision and Ophthalmology (ARVO) in Seattle.

In vitro the compound showed a biochemical IC50 value of 1.6 nM for ALK-1, compared to 10 and 4400
for cellular SMAD7 and VEGFR-2, respectively. In vivo results were presented showing that in a rat laser
choroidal neovascularization (CNV) model there was dose-dependent inhibition of vascular leakage with
BAY-754 eye drops for 23 days at doses ranging 2.5 to 20 mg/mL as administered directly after laser
injury (early protocol). The effect was also seen on neovascularization. In a delayed protocol, in which
treatment was administered 7 days after surgery, a 20 mg/mL dose showed significant reduction in
vascular leakage and neovascular area (P < 0.001). In a different delayed protocol, in which vascular
leakage values were normalized to baseline values 7 days after laser injury, BAY-754 still showed
reduction in vascular leakage and neovascular areas after a single week of daily treatment at 20
mg/mL/day for 14 days. Pharmacokinetic data showed Cmax.norm, AUC norm and t1/2 values in the
front of the eye to be 4.7 kg/L, 12 kgeh/L and 2.3 h, respectively. In the back of the eye, vitreous/lens and
plasma results were 4.9, 0.54 and 0.003 kg/L, 17, 1.2 and 0.014 kgeh/L and 6.8, 3.4 and 1.7 h,
respectively (Boettger, M.K. et al. Annu Meet Assoc Res Vis Ophthalmol (ARVO) (May 1-5, Seattle) 2016,
Abst 1115).

BAY-754 has been described in the patent literature (WO 2013004551).
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2016 4F 5 /1 30 H, FDA Jnis OCALIVA VA7 J5 5t JE 1 RE A 48 1 o ik
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MAY 30, 2016
FDA GRANTS ACCELERATED APPROVAL TO OCALIVA FOR PRIMARY
BILIARY CHOLANGITIS

The FDA has granted accelerated approval to Intercept Pharmaceuticals' Ocaliva(TM) (obeticholic acid),
a farnesoid X receptor (FXR) agonist, for the treatment of primary biliary cholangitis (PBC) in combination
with ursodeoxycholic (UDCA) in adults with an inadequate response to UDCA or as monotherapy in
adults unable to tolerate UDCA. Accelerated approval was granted based on a reduction in alkaline
phosphatase (ALP). An improvement in survival or disease-related symptoms has not been established.
Continued approval for this indication may be contingent upon verification and description of clinical
benefit in confirmatory trials. In Intercept's phase Ill trial POISE, obeticholic acid administration in
combination with UDCA (or as monotherapy in UDCA-intolerant patients) met the primary composite
endpoint in 46% of patients in the titration group, as compared to 10% of those receiving placebo added
to UDCA (ClinicalTrials.gov Identifier NCT01473524). Pruritus, a common symptom of PBC that is
unrelated to disease stage or outcomes, was the most common side effect observed in obeticholic
acid-treated patients. However, pruritus associated with obeticholic acid treatment was generally less in
patients who were on the dose titration regimen (5 mg once-daily increasing to 10 mg once-daily); one
patient (1%) in the titration group discontinued from the study due to pruritus. Additional side effects
observed during the trial included fatigue, abdominal pain and discomfort, rash, oropharyngeal pain,
dizziness, constipation, arthralgia, thyroid function abnormality and eczema. Ocaliva is expected to be
available in the U.S. within 7-10 days and will be distributed through a specialty pharmacy network
(Intercept Pharmaceuticals News Release).
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2016 /£ 5 A 27 H, FDA #lt# CSL ¥ LONOCTOCOG ALPHA

CSL Behring [ Afstyla (R) (lonoctocog alpha; #Til AWK F[EH], $8) D431 FDA fitdE, KL
FAH T VI BEEST VL 907 N LR I o 1207 V2 IR0 33 ORE S J T el Hh I A1 PR A%
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MAY 27, 2016
CSL GAINS FDA APPROVAL FOR LONOCTOCOG ALPHA

CSL Behring has gained FDA approval for Afstyla(R) (lonoctocog alfa; antihemophilic factor
[recombinant], single chain), a long-lasting recombinant factor VIII singlechain therapy for adults and
children with hemophilia A. The therapy is indicated for routine prophylaxis to prevent or reduce the
frequency of bleeding episodes; for on-demand treatment and control of bleeding episodes; and for the
perioperative management of bleeding. Afstyla is expected to be available in the U.S. early this summer
(CSL Behring News Release).

&Y INFECTIONS

2016 4£ 5 H 25 H, FDA it FLUCELVAX QUADRIVALENT
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MAY 25, 2016
FDAAPPROVES FLUCELVAX QUADRIVALENT

The FDA has approved Seqirus' Flucelvax Quadrivalent(TM), the first four-strain, cell culture-derived,
inactivated seasonal influenza vaccine for people age 4 years and older. The vaccine helps protect
against the two influenza A viruses and two B viruses recommended by the World Health Organization
(WHO) and the FDA for the current influenza season. Flucelvax Quadrivalent will be available in the U.S.
during the 2016-2017 influenza season. Flucelvax Quadrivalent is an evolution of Flucelvax, a cell-based
trivalent influenza vaccine. Because both vaccines are manufactured using the same process and have
overlapping compositions, the clinical efficacy and safety data from clinical trials with Flucelvax is
relevant to Flucelvax Quadrivalent. In clinical studies of adults aged 18-49 years, Flucelvax has been
shown to be efficacious against influenza caused by vaccine-like strains (83.8%) and by all circulating
influenza strains (69.5%). Its quadrivalent formulation was also shown to be immunogenic against
influenza in adults age 18 years and older (Study 1) and children aged 4-17 years (Study 2). Flucelvax
Quadrivalent produced stronger antibody responses to the influenza B virus strain, which was not
contained in the trivalent comparator flu vaccine, and is well tolerated with a safety profile similar to its
comparator vaccines. It also leverages the safety database demonstrated by its predecessor Flucelvax in
more than 11,000 people. In July last year, the CSL Group and its affiliates acquired the influenza
vaccines business of Novartis in the U.S. The influenza vaccines business previously owned by Novartis
has been integrated into CSL's influenza vaccine business and now operates as Seqirus (Seqirus News

Release).

% METABOLIC DISORDERS

2016 45 A 30 H, KHZE &t STRIMVELIS ¥577 ADA-SCID
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MAY 30, 2016
EUROPEAN COMMISSION APPROVES STRIMVELIS FOR ADA-SCID

The European Commission has approved Strimvelis(TM) (GSK-2696273), the first ex-vivo stem cell gene
therapy to treat patients with severe combined immunodeficiency due to adenosine deaminase
deficiency (ADA-SCID). Strimvelis, autologous CD34+ cells transduced to express ADA, is the first
corrective gene therapy for children to be awarded regulatory approval anywhere in the world. It is
indicated for the treatment of patients with ADA-SCID for whom no suitable human leukocyte antigen
(HLA)-matched related stem cell donor is available. Following European approval, patients with the
condition who are referred for treatment will be able to receive the gene therapy at Ospedale San
Raffaele (OSR) in Italy. Approval was based on data collected from 18 children treated with Strimvelis. A
100% survival rate at 3 years post-treatment with Strimvelis was observed for all 12 children in the pivotal
study, with 92% having intervention-free survival (i.e., did not require enzyme replacement therapy for a
period of > 3 months post-treatment or hematopoietic stem cell transplantation). All 18 children treated
with Strimvelis who contributed data to the MAA are alive today with a median follow-up duration of
approximately 7 years, with the first of these having received this gene therapy over 13 years ago.
Intervention-free survival within the evaluable population (n = 17) was 82%. Overall the safety findings
are in line with those expected in children with ADA-SCID who have undergone treatment with low-dose
chemotherapy and who are undergoing immune recovery. A significant reduction in severe infections has
been documented and no leukemic events have been observed to date. The gene therapy for the
treatment of ADA-SCID was originally developed by OSR and Fondazione Telethon, through their joint
San Raffaele Telethon Institute for Gene Therapy (SR-Tiget), and was taken forward by GlaxoSmithKline
through a strategic collaboration, which also saw it working with MolMed (GlaxoSmithKline News
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MAY 02, 2016
FDA APPROVES NUPLAZID FOR HALLUCINATIONS AND DELUSIONS
ASSOCIATED WITH PARKINSON'S DISEASE PSYCHOSIS

The FDA has approved ACADIA Pharmaceuticals' Nuplazid(TM) (pimavanserin tartrate) for the treatment
of hallucinations and delusions associated with Parkinson's disease psychosis. Nuplazid, the first and
only medicine to be approved by the FDA for this indication, is expected to be launched commercially in
the U.S. next month. Approval was based on data from a pivotal phase Il study (Study-020) and other
supportive studies. In Study-020, pimavanserin significantly reduced the frequency and severity of
psychotic symptoms compared to placebo on the Scale for Assessment of Positive Symptoms -
Parkinson's Disease (SAPS-PD) (ClinicalTrials.gov Identifier NCT01174004). This benefit was achieved
without impairing motor function. The most common adverse reactions (5% or more and twice the rate of
placebo) in this study were peripheral edema (7% pimavanserin vs. 3% placebo) and confusional state (6%
pimavanserin vs. 3% placebo). Nuplazid is also the only drug approved by the FDA that preferentially
targets 5-HT2A receptors, which are thought to play an important role in Parkinson's disease psychosis.
The unique pharmacology of pimavanserin establishes a new class of drug, selective serotonin inverse
agonists, by not only preferentially targeting 5-HT2A receptors but also avoiding activity at dopamine and
other receptors commonly targeted by antipsychotics. Nuplazid was awarded breakthrough therapy
designation for this condition in 2014 (see Thomson Reuters Drug News, September 3, 2014) (ACADIA
Pharmaceuticals News Release).



