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Those who do not have power over the story that dominates their 
lives, power to retell it, to rethink it, deconstruct it, joke about it, and 
change it as times change, truly are powerless, because they cannot 

think new thoughts.

1981 Booker Prize Winner Sir Salman Rushdie



Story Telling:

“The most powerful person in the world is 
the storyteller. The storyteller sets the 
vision, values, and agenda of an entire 
generation that is to come.”



Safeguarding Old and New Stories

“A griot was a person in Africa who was charged with keeping the stories of 

the village. Everyone would tell a griot their stories and the griot would 

remember them all so that they could tell future generations. When they got 

old, they’d tell them to someone else. And they say in Africa, when a griot 

dies it’s like a library was burned down.”

Dave Chapelle- Mark Twain Prize Acceptance Speech (2019)
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The “HER2” & HER2 positive Breast Cancer-
What is it?

• The HER2 protein is involved in cell growth and division

• HER2 testing is crucial for determining the most effective treatment in this breast cancer 
sub-type

• A type of breast cancer where cells have an overabundance of the HER2 protein.

• Approximately 15% to 20% of all breast cancer cases are HER2-positive

• HER2+ breast cancers tend to be more aggressive and grow faster than other 
types of breast cancers



HER2+ Breast Cancer: Symptoms



The Trastuzumab Story
(Herceptin©)



It all began in 1989

“1989”- Explores the feelings that come 
after a major move or life change, 

focusing on freedom, fun, and flirtation. 



Correlation Between HER-2/neu Gene Amplification and Expression

Southern blot analyses show
the 12.5-kb HER-2/neu band
seen with Eco RI cut DNA.

Northern blot analyses show the
4.5-kb HER-2/neu transcript.

Western blot analyses show the
185-kD HER-2/neu protein band.

“Immunohistochemical analysis was 
done with the anti-HER-2/neu
specific antibody on frozen sections. 
Tissues were scored and placed in 
one of the four staining categories 
shown on the basis of the relative 
level of specific staining as judged 
by microscopic examination as 
follows: negative to weak, 1+, 2+, 
and 3 +”.

Slamon DJ, et al. Science. 1989; 244(4905):707-12. 

Time, months

O
S 

p
ro

b
ab

ili
ty

   
   

   
   

  D
FS

 p
ro

b
ab

ili
ty

3+ 2+ 1+ 0

Amplification →

HER2+



Trastuzumab: Testing the drug- First in human 
studies



Trastuzumab: Is it safe? Does it work?

Vogel et al, 2002. JCO 20:719-726



Trastuzumab- Practice Changing

“[Without] a paclitaxel arm, Trastuzumab could not be in the market today,”



Trastuzumab: Novel drug with a new target 
and new mechanism of action



A Brief History anti-HER2 therapy (1982-2025)
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PHARMAC funds 
Trastuzumab for HER2+ 
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HER2+ breast cancer- a quick re-cap

• Approx. 20% of all Breast cancers are HER-2 positive

• This is manifest as: 

- over-expression of HER2 receptor

- gene amplification of HER2receptor

• HER2 receptor positivity confers a more aggressive phenotype with poorer 
prognosis.

• Taxane + Trastuzumab superior to Taxane alone in 1st line treatment of patients 
with HER-2 positive metastatic breast cancer (The M77001 Study Group, 2005)



HER2 positive Breast Cancer: How to make 
Trastuzumab



Step 1: Develop the antibody

Inject HER2 protein into a mouse

The mouse is immune system tries to get rid of the HER2
protein by developing antibodies to it

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

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


Step 2:  Select out and mass produce specific 
antiHER2 antibodies

The B-cells that manufacture these 
antibodies are  extracted from the 
mouse’s spleen- LIMITED LIFE SPAN

Fuse “ETERNAL” myeloma cells with 
mouse B-cells to manufacture 
hybridomas

“Select” out the hybridoma that 
‘ONLY “produces antibodies specific to 
HER2

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

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


Humanise the anti-HER2 antibody

If a mouse antibody is given directly to humans it can trigger an 
immune reaction. 
This is because the human immune system recognises that it is 
foreign

To avoid this, the genes for producing the Herceptin 
antibody are altered to make them more human-like

Trastuzumab DNA  is 95% human &  5% mouse. 

Hence the immune system is tricked into thinking its 

human 

Meanwhile HER2 targeting section can bind to HER2. 

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

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


Mass-produce Trastuzumab

• The newly humanised gene for the antibody is then 

placed inside ovary cells taken from Chinese 

hamsters

• B-Cells can be grown in unlimited amounts 

• Antibodies i.e. Trastuzumab  are extracted from 

them

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

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


The Trastuzumab Biosimilar Story



Herceptin©: One the Best selling drugs in 
the 21st Century?

Calo-Fernández B et al, 2012. Pharmaceuticals (Basel). 12;5(12):1393-408.  Urquhart L, 2020. Nature Reviews Drug Discovery 19, 228 



Herceptin©: The Patent Cliff

Calo-Fernández B et al, 2012. Pharmaceuticals (Basel). 12;5(12):1393-408.  



The Development of “me-too” 
Trastuzumabs



Herceptin© vs Trastuzumab Biosimilar: 
What’s the difference?



Choosing Between Biosimilars: Can the real 
Trastuzumab please stand up!

Miller EM & Schwartsberg, 2019. Ther Adv Med Oncol



A Brief History anti-HER2 therapy (1982-2025)
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The Pertuzumab Story



The EGFR/HER Family

Arkhipov et al, 2013. eLife 2:e00708; p1-14Mirza s , Dr & Irum Hd. (2016).  PJMD 43.



Hynes  & Badache, 2004. Cancer Cell, Vol. 5 p299-300

How Pertuzumab overcomes 
Trastuzumab Resistance by Tumour



Trastuzumab + Pertuzumab - Practice Changing
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The Trastuzumab Emtansine  Story
(T-DM1/Kadcyla)



The problem with chemotherapy

Lane et al, 2018. Future Oncol 14(7). 647-663

- Narrow Therapeutic Index

- Wrong target

- Immediate And Intermediate 
dose limiting toxicities

- Low specificity

- Development of resistance 

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



The premise for new class of drug: 
The Magic Bullet

1890’s: Behring hypothesizes conceptualises “antibodies” – a chemical 
produced by your body to fight toxins produces by bacteria

1901: Receives Nobel prize for characterising diphtheria antibodies 
produced by body to fight diphtheria toxins 

1907:  Nobel Prize laureate Paul Ehrlich hypothesises that antibodies bind 
antigens through special chemical structures that he called "side chains" 
(which he later named "receptors” ).

Theorizes that one can attach a ‘poison” to this side chain and 
attempt to deliver the poison to the bacteria- coins the term 
“Zauberkugel”- “magic bullet”/ “chemotherapy” 

Becomes the laughing stock of the medical fraternity- “Dr Phantasus”



“It always seems impossible, until it is done.”

-Tata Madiba

"You see things; you say, 'Why?' But I dream things that never were; 
and I say, 'Why not?‘”

- George Bernard Shaw



The Anatomy of an Antibody Drug 
Conjugate

An antibody targeting a specific  receptor

A linker to attach the chemotherapy payload

The chemotherapy moiety

Riccardi et al, 2023. Front Pharmacol. 14:1274088.



Trastuzumab emtansine (T-DM1): Structure

Comprised of:

• An antibody against the HER2 
receptor- Trastuzumab

• A potent chemotherapy- tubulin 
based inhibitor- maytansine
Derivative of maytansine 1- DM1

• A stable  linker that does not contain 
a cleavage element 

Riccardi et al, 2023. Front Pharmacol. 14:1274088.



Trastuzumab emtansine: How it works

Riccardi et al, 2023. Front Pharmacol. 14:1274088.



Trastuzumab Emtansine- Practice Changing

Krop IE et al, 2017. Lancet Oncol. 18(6):743-754.  
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The Trastuzumab Deruxtecan  Story
(Enhertu)



Why Trastuzumab Deruxtecan is the 
Business

https://www.astrazeneca.com/content/dam/az/PDF/2019/Strategic%20Collaboration%20Trastuzumab%20Deruxtecan%20DS-8201.pdf



Trastuzumab Deruxtecan (Enhertu)

Trastuzumab Deruxtecan Trastuzumab Emtansine
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Anti-HER2 therapy and Survival: Getting better 
by the decade?

Grinda et al, 2021. ESMO Open 6(3):100114.
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Anti-HER2 therapy in cancer the Future

Swain, et al, 2023. Nat Rev Drug Discov 22, 101–126 (2023). 



Questions?


