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Thosewho do not have power over the story that dominates their
lives, power to retell it, to rethink it, deconstruct it, joke about it, anc

change It as times change, truly are powerless, because they can
think new thoughts.
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Story Teelimg:

G ¢ KnSst powerful person in the world is
the storyteller. Thestoryteller sets the
vision, values, and agenda of an entire
generation thatistoO2 Y S d¢
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a !griot was a person in Africa who was charged with keeping the storie

the village. Everyone would tell a griot their stories and the griot woul
remember them all so that they could tell future generations. When the
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What isiit?

ATheHER?2 protein is involved in cell growth atidision

AHER?2 testing is crucial for determining the most effective treatment in this breast cqncer
subtype

AA type of breast cancer where cells have an overabundance of the HER2 prptein.

A Approximately 15% to 20% of all breast cant@ses are HER®sitive

AHER2+ breast cancers tend to be more aggressive and growtfetenther
types of breast cancers




HERZ2+ Breast Cancer: Symptoms
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The Trrastuzumalststory
(Hercepin®)




It all began in 1989

JANUARY 14, 1959

SR Shootout off Tobruk :fswﬁm’“ SCiENCE

12 MAY 1989 $3.50
VoL. 244 »« PAGES 621-744

a m chbyEdpioreshe feelings that come
after amajor move or life change
focusing on freedom, fun, and flirtation
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Southern blot analyses show
the 12.5kb HER2/neuband
seen with Eco RI cut DNA.

L

Northern blot analyses show the
4.5kb HER2/neutranscript.

DFS probability
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Western blot analyses show the

Not amplified (n=52)

Amplified (n=11)
>5 copies

185kD HER2/neu protein band.
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Slamon DXt al. Science. 1989; 244(4905):702.
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Trastiuzumab 14 st it Safe d2e @sviowark?

Efficacy and Safety of Trastuzumab as a Single Agent in
First-Line Treatment of HER2-Overexpressing Metastatic

Breast Cancer

By Charles L. Vogel, Melody A. Cobleigh, Debu Tripathy, John C. Gutheil, Lyndsay N. Harris, Louis Fehrenbacher,
Dennis J. Slamon, Maureen Murphy, William F. Novotny, Michael Burchmore, Steven Shak, Stanford J. Stewart,

and Michael Press
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Trastiuwzumab Praatice (Ghapging

Clinical Trial > J Clin Oncol. 1999 Sep;17(9):2639-48. doi: 10.1200/JC0.1999.17.9.2639. n 100
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Multinational study of the efficacy and safety of = 807
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USE OF CHEMOTHERAPY PLUS A MONOCLONAL ANTIBODY AGAINST HER2 MNo. a7 Risk
FOR METASTATIC BREAST CANCER THAT OVEREXTRESSES HER2 Paclitaxal and 92 80 69 58 45 39 34 15
trastuzumab
DenniS J. SLamon, M.D., PH.D., BRian LEYLAND-JONES, M.D., STEVEN SHak, M.D., Hamnk FucHs, M.D., Paclitaxel alone 96 ) 58 51 44 r) 28 14

VIRGINIA PATON, PHARM.D., ALEX BAJAMONDE, PH.D., THOMAS FLEMING, PH.D., WOLFGANG EIERMANN, M.

JANET WoLTer, M.D., Mark Pecram, M.D., Jost BaseLga, M.D., AND Larry NorTton, M.D.*
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Her2 Targeted Therapies

Trastvzvumabd
Her2 proteja — .
Biads Her2 receptor
Breast cell — Bloc ks growth

Immuae attack




A Brief HHsstogyanti-HER2 ilkerapy1(198202%5)
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cells correlated with poor prognosi Trastuzumab for HER2+
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Genentech discover human homolog éu gene
HERZ2 gene




HER2 b hreast-canca quidkrecap

A Approx. 20% of all Breast cancers are {2fRsitive

AThis is manifest as:
- over-expression of HER2 receptor
- gene amplification of HER2receptor

AHER?2 receptor positivity confers a more aggressive phenotype with poorer
prognosis.

ATaxaner Trastuzumalsuperior toTaxanealone in 3tline treatment of patients
with HER2 positive metastatic breast cancdilie M77001 Study Group, 2005)
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Inject HER2 protein into a mouse

Themouseisimmunesystemtries to getrid of the HER
protein by developingantibodiesto it

Images derivedrom https:// www.understandinganimalresearch.org.uk/humdiseases/cancer/breastancertreatment [Accessed 21 Jul 2025]



https://www.understandinganimalresearch.org.uk/human-diseases/cancer/breast-cancer-treatment
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Images derivedrom https:// www.understandinganimalresearch.org.uk/humdiseases/cancer/breastancertreatment [Accessed 21 Jul 2025]



https://www.understandinganimalresearch.org.uk/human-diseases/cancer/breast-cancer-treatment

HumaniisettheaantHER 2 atibbddy

D PR

To avoid this, the genes for producing the Hercer
antibodyare altered to make them more humdike

'

MOUSE ANTIBODY HUMANISED ANTIBODY

If a mouse antibody is given directly to humans it can trigger an_ 1 'astuzumab DNA is 95% human & 5% mouse.

Immune reaction. Hence the immune system is tricked into thinking its
Thisis because the human immune system recognises that it is human
foreign Meanwhile HER2 targeting section can bind to HER2.

Images derivedrom https:// www.understandinganimalresearch.org.uk/humdiseases/cancer/breastancertreatment [Accessed 21 Jul 2025]



https://www.understandinganimalresearch.org.uk/human-diseases/cancer/breast-cancer-treatment

Massproduce Treastdanmab

A The newly humanised gene for the antibody is then
placed inside ovary cells taken from Chinese
hamsters

A B-Cellscan be grown in unlimited amounts

A Antibodies i.e. Trastuzumahre extracted from
them

Images derivedrom https:// www.understandinganimalresearch.org.uk/humdiseases/cancer/breastancertreatment [Accessed 21 Jul 2025]



https://www.understandinganimalresearch.org.uk/human-diseases/cancer/breast-cancer-treatment
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Herceptir®: One the Best selling drugs in
the 215t Century?

| .
Humira ‘*"*““‘*"E’J—aﬁl 1907 37.6% of the total sales in 2011 @ Humira
Keytruda | corresponds to the @ cEnbrel
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Fliquis 1 @ Rituxan
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I I I I I I I
0 2 4 b 8 10 12 14 16 18 20
sffj= O I 1 1 1 1 1 1
Sales (US$ billions) 2004 2005 2006 2007 2008 2009 2010 2011

Year

Urquhart L, 2020. NaturBeviews Drug Discovety, 228 CaleFernandeaBet al, 2012. Pharmaceuticals (Bas&h;5(19:1393408.



HercepiinP: The RatentCGHHff

Sales (USD, billion)

Patent expiration dates
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Trastuzunabs

Reference Biological Development Timeline and Cost

Total Costs: >$1 Billion

Biosimilar Development Timeline and Cost

Total Costs: $100-200M
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Timeline (Years)



Hercgpin vs TritastunumalBBiosifitar:
WHat'siih@differdnke® RA ¥ 1 S

e Lower health

¥ .';'.‘ ’. |
- @i expenditure
{ 4 Government

AP
TRV Lower cost support

BIOLOGIC BIOSIMILAR

Novel therapeutic Competitive
Bioequivalence

15 years to develop 8-10 years to
develop

$1.2 Billion cost $100-200 Million
cost

Patentable Non-patentable

Factors driving demand for Biosimilars

Reference Price Reduced price
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Comparison of the five approved trastuzumab biosimilars.

Agent Brand name Approval Indication Trial population  Trial results

MYL-14010  Ogivri December 2017  Adjuvant early stage and Metastatic MYL-1410 versus
metastatic breast cancer, breast cancer trastuzumab: Noninferior
metastatic gastricor GEJ  (n=500] ORR: 69.6% versus 64% [HR
adenocarcinoma 1.09; Cl1 95% 0.95-1.24)'2.13

CT-P6 Herzuma December 2018  Adjuvant early stage and Early stage CT-Pé versus trastuzumab:
metastatic breast cancer breast cancer noninferior pCR 46.8% versus

(n=549) 50.4% [risk ratio 0.92]17.18

SB3 Ontruzant January 2019 Adjuvant early stage and Early stage SB3 versus trastuzumab:
metastatic breast cancer,  breast cancer Equivalent in breast pCR
metastatic gastric or GEJ  (n=800) 51.7% versus 42.0% (adjusted
adenocarcinoma ratio 1.259)%

PF- Trazimera March 2019 Adjuvant early stage and Metastatic PF-05280014 versus

05280014 metastatic breast cancer,  breast cancer trastuzumab: Equivalent in
metastatic gastricor GEJ  (n=707) breast ORR 62.5% versus
adenocarcinoma 66.5% [RR for ORR 0.94)%

ABP980 Kanjinti June 2019 Adjuvant early stage and Early stage ABP980 versus trastuzumab:

metastatic breast cancer,

metastatic gastric or GEJ
adenocarcinoma

breast cancer
(n=725)

pCR 48% versus 41% (risk
ratio 1.188)%

GEJ, gastroesophageal junction; HR, hazard ratio; ORR, Overall Response Rate; pCR, pathological complete response; RR, risk ratio.

Miller EM & Schwartsberg, 2019. Ther Adv Med Oncol




A Brief HHistogyanti-HER2 ilkerapy1(198202%5)
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Dennis Slamon publication
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cells correlated with poor prognosi Trastuzumab for HER2+

1982 “ 1984 “ 1989 |§] 1990
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PAONRS “ 2025

Lakshmi Padhy
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Rat tumour into 18t Trastuzumab clinical
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The EGRRIEER Ramily

EGFR ___ HER2 HER3 HER4
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Mirza s, Dr & Irum Hd. (2016). PJMD 43.

Arkhipov et al, 2013. eLife 2:e00708:-p4



How Pertuzumab overcomes
Trastuzumab Resistance by Tumour

HRG
Trastuzumab Pertuzumab

ﬁ@

ErbB2 ErbB3 ¥
Intracellular signaling No signaling
Tumor cell proliferation Tumor cell arrest

Hynes &Badache, 2004. Cancékrll, Vol. 299300



Trastuzumab + PertuzumaPractice Changing

100
90-
ORIGINAL ARTICLE 304
9
S 704 Pertuzumab, 168 events
[
2 60+
e
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Pertuzumab, Trastuzumab, and Docetaxel i o
= 4
: - : o o : o a a l
in HER2-Positive Metastatic Breast Cancer § ¥ Control, 221 even
A Hazard ratio, 0.68 (95% Cl, 0.56-0.84) :
Sandra M. Swain, M.D., José Baselga, M.D., Sung-Bae Kim, M.D., Jungsil Ro, M.D., 12_ P=0.001 I
Vladimir Semiglazov, M.D., Mario Campone, M.D., Eva Ciruelos, M.D., 0 10 20 30 o 50 €0 70 %0
Jean-Marc Ferrero, M.D., Andreas Schneeweiss, M.D., Sarah Heeson, B.Sc., Months
Emma Clark, M.Sc., Graham Ross, F.F.P.M., Mark C. Benyunes, M.D., No. at Risk
and Javier Cortés, M.D., for the CLEOPATRA Study Group* Pertuzumab 402 371 318 268 226 104 28 1 0
Control 406 350 289 230 179 91 23 0 0
100 9
904
The New England 80 _
p— Paclitaxel and trastuzumab
’ - : - . - E
Journal of Medicine S o .
2 B0ttt PLLAfARr ARyt - F TRy
Copyright @ 2001 by the Massachusetts Medical Society g 40 -” )y M
N w304 : A CEFim ymER o _
VOLUME 344 Marcu 15, 2001 NUMBER 11 204 :
104
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USE OF CHEMOTHERAPY PLUS A MONOCLONAL ANTIBODY AGAINST HER2 Months after Enrollment
FOR METASTATIC BREAST CANCER THAT OVEREXPRESSES HER2 No. a7 Risk
Paclitaxal and 92 80 B9 5B 45 39 34 15 2
DennIS J. Stamon, M.D., PH.D., Brian LEvLAND-JONES, M.D., STEVEN SHaK, M.D., Hank FucHs, M.D., trqstuzumab
VIRGINIA PATON, PHARM.D., ALEX BAJAMONDE, PH.D., THOMAS FLEMING, PH.D., WOLFGANG EIEAMANN, M.D., Paclitaxel alona % = 58 81 4 @ 28 14 2
JaneT WoLTter, M.D., Magrk Pecram, M.D., Jose BaseLca, M.D., AND LARRY NorTON, M.D.*




A Brilef HHistornyanti-HERZ ilkerapy1(4082025)

2012

US FDA approval of Trastuzumalp +

Pertuzumab asslline therapy for
HER2+ mBC

1998
US FDA Approval of Trastuzumab for HER2+ mB(

Dennis Slamon publication
HER2 amplification in breast cancgr PHARMAC funds
cells correlated with poor prognosi Trastuzumab for HER2+

1982 H 1984 H 1989 |§] 1990

mBC

PAONRS H 2025

Lakshmi Padhy
isolatesneu gene Barbara Bradfield recruited
Rat tumoue into 15t Trastuzumab clinical P
neuroblastoma trial ARG

Pertuzumab for HER2+

Genentech discover human homolog oéu gene 1990 mBC
AIERZ GEe Pertuzumab (Perjeta) developed
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The praid lemwwitthctlemoitherapy

e — - Narrow Therapeuti¢tndex
r \ lpressuw gs'mdaﬁwl Il ability i Wrongtarget

!

- Immediate And Intermediate
dose limitingtoxicities

T Waill eTxtn_:snon e
[ ™ - Lowspecificity
Dense celiular matrix
-
U

- Development of resistance

Lane et al, 2018. Future Oncol 14(7). &68

Selectively deliver potent chemotherapy drugs directly to cancer
cells while minimizingamage to healthy tissues




The prenitscfdommaen leasst afragtig:
The WtagtcBBudet

MYy dn QaBeéhring hypothesizes conceptualise$ Vv (I A ocA Bherdicalé

1901:

1907:

produced by your body to fight toxins produces by bacteria

Receives Nobel prize for characterising diphtheria antibodies
produced by body to fight diphtheria toxins

NobelPrize laureate Paul Ehrlichypothesises that antibodies bind
antigensthrough specialchemical structureghat he called’side chains’
(which he later nameth N5 OS )LJi 2 NA €

¢CKS2NAT Sa GKFEG 2yS Oy Fdadl OK
attempt to deliver the poison to the bacteriaoinsthe term .
Zauberkugegta YI A0 odzA f SUek aOKSY2Z2uUKHK

Becomes the laughing stock of theedical fraternity a 5R¥antasus
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