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® CBER (FDA), Points to consider in the manufacture and testing of therapeutic products for human use derived from transgenic
animals. Docket no. 95D-0131, 22nd August, 1995

® EMA, Guideline on quality of biological active substances produced by transgene expression in animals, 2012
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Gonzalez-Gonzélez et al: Anti-Ebola therapies based on
monoclonal antibodies: Current state and challenges ahead. Crit
Rev Biotechnol. 2017 Feb; 37(1): 53-68.
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Costs will rise as growing numbers of patients live longer and develop additional complications (e.qg., obesity, low bone density).

Better treatments have increased Hemophiliac life expectancy
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Mational Hemophilia Foundation. History of Bleeding Disorders. Accessed at: httpsZ/Awww.hemophilia_org/Bleeding-Disorders/History-of-Bleed-
ing-Disorders on 01.13.2015.

Mational Haemophilia Council. What is the life expectancy of someone with haemophilia? Accessed at: httpZ//www nationalhaemophiliacouncil.
iehome/fags/what_is_the_life_expectancy_of_someone_with_haemophilia/ on 01.13.2015.
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Clotting factor costs

One key cost variable is how much replacement clotting factor a patient needs. Mild and moderate cases require
relatively little replacement factor, while severe cases need much more. Patients on preventive therapy use the most
replacement factor but also show fewer bleeding episodes and ER visits.
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Journal of Medical Economics. Burden of illness: direct and indirect costs among persons with hemophilia & in the United States.
Mar 9, 2015. [Epub ahead of print.] Accesses at: httpadwww ncbi.nlm.nih.gowpubmed/ 25660324 on 04.20.2015.
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The fifth participant, the first at the highest dose level, was treated in June and
achieved therapeutic levels of factor VIII activity, meaning an increase of at least 12
percent in factor VIII activity, the level associated with substantial reduction or
elimination of spontaneous bleeding and factor usage.

Importantly, researchers found a dose-dependent response in participants, with
patients in the second dose group reporting reduced use of factor replacement therapy.
“We have made good progress with dose escalation in this study and are encouraged by
the safety and tolerability profile to date and by the attainment of therapeutic factor
VIII activity levels in the first patient in the third dose cohort,” Edward Conner, MD, chief
medical officer of Sangamo, said in a press release.

Hemophilia A
Pfizer/Sangamo: SB-525 is a gene therapy that uses an AAV vector to deliver a new

therapeutic copy of the Factor 8 gene to the patient’s liver cells, designed to enable the liver
to produce and secrete functionally active Factor VIII protein into the bloodstream.
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https://www.streetinsider.com/Corporate+News/Sangamo+(SGMO)+Reports+Positive+Preliminary+Data+from+Phase+12+Alta+Study+Evaluating+SB-525+Gene+Therapy+for+Hemophilia+A/14491276.html
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Dossier of Innovator products Dossier of Biosimilar product
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. FDA Coherus BioSciencesft MPEG G-CSFD/\NA A=
— & A9 (2017)

o FDA Sandoz’s MPEG G-CSF (Neulasta) /\A A 35—%
AERHE9 (2016)

* MylanMDPEG G-CSF/I\A AL 25—%&KZEHET (2017)

e Hurdles for Neulasta Biosimilars

* A number of biosimilar makers have tried to obtain approval
for proposed biosimilar versions of Amgen’s Neulasta
(pegfilgrastim), a long-acting version of Amgen’s Neupogen
(filgrastim), but have encountered hurdles so far both in the
U.S. and Europe.
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https://www.cancer.gov/about-cancer/treatment/research/car-t-cells
https://www.cancer.gov/common/popUps/PopEmail.aspx?title=CAR+T+Cells:+Engineering+Patients%e2%80%99+Immune+Cells+to+Treat+Their+Cancers&docurl=/about-cancer/treatment/research/car-t-cells&language=en&a=1H945394976&b=6y2238
https://www.cancer.gov/about-cancer/treatment/research/car-t-cells
https://www.cancer.gov/about-cancer/treatment/research/car-t-cells
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* Roche Press Release Basel, 30 August 2017

* DA approves Roche’s Actemra/RoActemra (tocilizumab) for the treatment
of CAR T cell-induced cytokine release syndrome
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 Armed Virus (Talimogene)
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Oncolytic virotherapy
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Inside a healthy cell,
the virus (@) is
unable to replicate,
leaving the cell

Inside a cancer cell,
the virus replicates
and secretes

GM-CSF (@) until

the cell lyses, releasing
more viruses, GM-CSF,
and antigens (#4).

GM-CSF attracts dendritic

cells to the site, which

process and present

the antigens to T cells.

The T cells are now r
“programmed” to identify

and destroy cancer cells
throughout the body.

Talimogene laherparepvec:
proposed mechanism of action
for systemic immunological effect
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T cells destroy
cancer cells
throughout

the body,
including those
not directly
injected with
the virus.

T cells T cells destroy
noninjected cancer cells

Dendritic cell
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https://en.wikipedia.org/wiki/Talimogene_laherparepvec
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Marin-Acevedo; Cancer Immunotherapu beyond immune checkpoint inhibitors. J
Hematol. Onco. 11, 5 (2015)
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FDA MSC Consortium

- Development of strategies to improve cell therapy product characterization

CULTURE-EXPANDED hMSCs

CellProfiler
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Marklein et al (2016) Size and shape of human mesenchymal stem cells may predict future
biochemical behavior potentially linked to supporting bone growth, Stem cells, 34:935-947



FDA MSC Consortium MSCO4F4$E4E !
Cell Surface Marker Characterization Proposed in MSC-Based Product INDs

Table 1TMSC-Based Product Phenotypic Marker Expression Proposed in MSC—Based Product INDs

Usage Common Product % Usage Range Described % with Range Av.Min.% £ SD Av. Max. %
RANK Marker Name RANK Described + SD

1 CD45 91 2 58 00 7 = 6.84
2 CD105 73 1 67 88 £ 7.54 100 = 0
3 CD90 61 3 36 87 £ 7.17 100 = 0
4 CD73 52 4 29 86 + 7.24 100 = 0
9] CD34 48 7 21 0+x0 9 + 6.56
6 CD14 47 6 24 00 7 = 7.00
Ji HLA Class II 44 3] 27 00 9 £ 715
8 CD44 30 — — — —

9 HLA Class | 26 10 14 74 = 18.60 100 = 0
10 CD29 24 — — — —

11 CD106 23 — — — —

12 CD19 21 — — — —

13 CD80 21 — — — —

14 CD86 21 — — — —

15 CD166 20 8 18 92 £ 452 100 = 0
16 CD10 18 — —

17 CD146 15 9 15 67 = 4.83 100 £ 0
18 CD40 15 — — — —

19 CD11b 14 — — — —

20 CD200 12 — — — —



FDA MSC Consortium MSCO4F4$E4E !
Cell Surface Marker Characterization Proposed in MSC-Based Product INDs

Table 1TMSC-Based Product Phenotypic Marker Expression Proposed in MSC—Based Product INDs

Usage Common Product % Usage Range Described % with Range Av.Min.% £ SD Av. Max. %
RANK Marker Name RANK Described + SD

1 CD45 91 2 58 00 7 = 6.84
2 CD105 73 1 67 88 £ 7.54 100 = 0
3 CD90 61 3 36 87 £ 7.17 100 = 0
4 CD73 52 4 29 86 + 7.24 100 = 0
9] CD34 “a - ot + 0 9 + 6.56
6 CD14/ ‘Q\O 7 = 7.00
Ji HLA Cla 0 9 £ 715
8 CD44 N —_ = —

9 HLA Cla MSCZEEDITAHEE 8.60 100 = 0
10 CD29 CD105nCD90 NnCD73=="" -

11 CD10 —

12 OD1S  BEICLIEH L—F/—F TaTUIa8(Y -

13 CD8C —

14 CDa8¢ —

15 CD16K /4.52 100 £ 0
16 CD10 3 = =

17 CD146 15 9 15 67 = 4.83 100 = 0
18 CD40 15 — — — —

19 CD11b 14 — — — —

20 CD200 12 — — — —
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https://www.asahi.com/articles/photo/AS20180516000878.html
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