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I1. Summary of Research and Development Results

GlaxoSmithKline (GSK) is currently developing GSK2315698 in combination with
GSK2398852 for use in the treatment of immunoglobulin light chain amyloidosis (AL
amyloidosis) and transthyretin amyloid cardiomyopathy (ATTR-CM). Both drugs are
used in combination and have been developed to target Serum Amyloid P (SAP), a
constitutive plasma protein which is invariantly present in all amyloid irrespective of
type. Therefore, this novel drug combination has the potential to treat more than one
type of systemic amyloidosis.

Amyloidosis is a collective term (disease group) of diseases causing functional disorder
due to the deposition of amyloid, an insoluble protein with a fibrillar structure, in
organs. The disease type of amyloidosis varies according to the type of amyloid causing
amyloidosis. Over thirty types of amyloidosis have been reported so far [Japan
Guidelines for Amyloidosis Management, 2010; Sipe, 2016]. Systemic amyloidosis is a
progressive and life-threatening serious disease and designated as a disease subject to
research projects for treating specified intractable diseases (intractable disease) in Japan.
Among all types of systemic amyloidosis, AL amyloidosis and transthyretin amyloidosis
(ATTR) are most common and have great impacts on patients’ physical functions and
QOL. These types are associated with poor prognosis. Survival time, though literature
information is quite limited, has been reported to be 2 to 5 years from the time of
diagnosis for ATTR-CM [Castano, 2015; Dungu, 2012; Kristen, 2012; Japan Guidelines
for Amyloidosis Management; 2010] and approximately 12 months for untreated AL
amyloidosis [Cohen, 2010].

GSK2315698 (carboxy pyrrolidine hexanoyl pyrrolidine carboxylate, CPHPC) is a
small molecule drug which binds plasma SAP and is administered before administration
of GSK2398852 (anti-SAP mAD) in order to initially deplete plasma SAP levels, and is
then subsequently continued after anti-SAP mAb administration to maintain low
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circulating levels of SAP. GSK2315698 dependent depletion of plasma SAP enables the
safe distribution of anti-SAP mAb to SAP-containing visceral amyloid deposits without
the formation of potentially clinically detrimental high levels of circulating anti-SAP
mAb-SAP immune complexes.

Currently, there is no drug approved for the treatment of AL amyloidosis or ATTR-CM
in Japan; All available treatments are prescribed solely against disease progression. The
combination of GSK2398852 and GSK2315698, which aims at amyloid deposit
removal resulting in visceral function improvement, is therefore expected to offer a new
treatment option to patients with AL amyloidosis or ATTR-CM.

In February 2016, when our program was selected by the Japan Agency for Medical
Research and Development (AMED) as a Support Program for Orphan Drug Prior to
the Designation, GSK had already started the development of the two drugs and
completed the Phase 1 studies of GSK2315698 single agent therapy in non-Japanese
healthy adult volunteers and non-Japanese systemic amyloidosis patients (CPH113776,
CPH114527; ClinicalTrials.gov Identifier: NCT01323985 and NCT01406314). The
Phase 1 study of the GSK2315698 and GSK2398852 combination (SAP115570;
ClinicalTrials.gov Identifier: NCT01777243), which had already been started, was
completed during the support program period. In Study SAP115570, subjects with
systemic amyloidosis were given GSK2398852 as a single dose (Part A) and up to 3
doses in subjects with systemic amyloidosis including AL and ATTR cardiac
amyloidosis (Part B) to evaluate the safety, pharmacokinetics (PK) and
pharmacodynamics (PD) of GSK2315698 and GSK2398852. The study demonstrated
that GSK2398852 given as a single dose (Part A) was associated with removal of
amyloid deposits from the liver resulting in liver function improvement in subjects with
systemic amyloidosis. The study also demonstrated removal of amyloid deposits from
the kidney, and a reduction in size of an amyloid-involved lymph node in a separate
subject. GSK2315698 and GSK2398852, when given in combination, were generally
well-tolerated, with no serious adverse events (SAEs). GSK2398852, when given at
dose levels of 2200 mg, was associated with infusion reactions. GSK2398852 given as
up to three doses (Part B) was associated with removal of amyloid deposits from the
spleen and kidneys. The treatment was generally well-tolerated. The most common
adverse event (AE) was skin rash which was reported in subjects given GSK2398852 at
higher dose levels. There were also three SAEs: one SAE attributable to the natural
history of amyloid cardiomyopathy - atrial fibrillation, and two SAEs attributable to
GSK2398852 — an erythema multiforme skin rash, and an elevated serum creatinine
secondary to an infusion-related reaction.

The results of each part have already published: Part A on the New England Journal of
Medicine (July 15, 2015) and Part B on Science Translational Medicine (January 3,
2018).

GSK started the development of the two drugs in Japan during the support program
period and conducted a Phase 1 study of GSK2315698 in Japanese healthy adult
volunteers (205911; ClinicalTrials.gov Identifier: NCT02953808).



Study 205911 was a single-center, double-blind, randomized, placebo-controlled, dose-
ascending study to investigate the safety, tolerability, PK and PD of GSK2315698 given
as a single I'V dose in Japanese healthy adult volunteers. Nine Cohort 1 subjects were
given GSK2315698 as a one-hour IV infusion at dose levels of 10, 20, 40 mg or
placebo, and nine Cohort 2 subjects were given GSK2315698 as a 15-hour IV infusion
at the rate of 20 mg/hr. For both cohorts, GSK2315698 was well-tolerated and
associated with rapid blood SAP reductions, in consistent with the results obtained from
the non-Japanese Phase 1 single dose study (CPH113776; Poster Presentation No
PA063 at the XVIth International Symposium on Amyloidosis 2018).

Study 205911 demonstrated reductions of circulating SAP by GSK2315698 in Japanese
healthy adult volunteers and produced Japanese data for comparison with the completed
non-Japanese Phase 1 study as well as data supporting selected doses for Japanese
subjects.

As in the case of the GSK2315698 and GSK2398852 combination, the target patient
population of which is extremely small, participating of Japan in a global study is
crucial as it often is difficult to ensure a sufficient number of patients only by a Japan
stand-alone study to evaluate the efficacy and safety in an appropriate manner.
Participating in a global study allows Japan to develop a drug in a practically
simultaneous manner with the global development, which is likely to result in
dissolution of drug lag related concerns. To participate in a global study, however,
conducting a Japanese Phase 1 study is usually required. We could conduct the Japanese
Phase 1 study of GSK2315698 (Study 205911) within the framework of the AMED
support program, which is extremely beneficial in progressing the global simultaneous
development of the GSK2315698 and GSK2398852 combination.

We believe that the results of this program will help accelerate the practical application
of the novel treatment using the GSK2315698 and GSK2398852 combination. We also
believe that the therapy, once proven safe and effective and practically applied, could be
of high medical value for ATTR-CM or AL amyloidosis patients as it is expected to
reduce the disease burden and improve function.
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