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Talk Outline

• Why do we inflict research biopsies on our patients?

• Contemporary drug development

• Risks of research biopsies to patients

• Research biopsies - how can we improve?

• For the future …
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Why do we inflict research biopsies on our patients?
2 main reasons:

1. Individual patients respond differently to the same treatment 

2. A cancer within an individual patient can change over time, 

and may therefore require a change in treatment

Precision / personalised medicine approaches aim to match the 

(current) molecular profile of an individual patient’s cancer to the 

best possible targeted therapy
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Personalised / precision medicine:
Patients respond differently to the same treatment 

• No two cancer patients are identical

• Two cancer patients with the same tumour type and 
stage may have completely different responses to 
the same (drug) treatment

• These differences in clinical outcomes can in some 
situations be explained by differences in the 
molecular profiles of their tumours

• Examples in standard practice:
• Breast cancer: ER / HER2
• Lung cancer: EGFR mutation / ALK 

translocation
• One of the key aims of research biopsies today      

is to develop the predictive biomarkers of tomorrow
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Personalised / precision medicine:
Cancers change over time

• Triple negative        
breast cancer

• Different colours
represent different sub-
clones of cancer cells 
within the tumour

• Looks like tumours can 
be complex mixes of cell 
populations which 
compete with each other 
> natural selection         
> clonal evolution

Eirew Nature	2014



Dr.	Richard	Baird	– Research	Biopsies
ECMC	Annual	Meeting	– 18	May	2016

Personalised / precision medicine:
Trends in contemporary drug development

Yap	Nature	Reviews	Cancer	2010
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Personalised / precision medicine:
Contemporary drug development – “pharmacologic audit trail”

Yap	Nature	Reviews	Cancer	2010

• To really understand why a drug 
works in one patient and not another

• We need to understand a sequence 
of scientific questions

• So-called “Pharmacologic audit trail”
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Phase Drug Target Disease ORR References

2 Trastuzumab HER2 Breast	cancer 12% Baselga JCO	1996

1 Imatinib BCR-ABL
C-KIT

CML
GIST

54%
54%

Druker NEJM	2001
Demetri NEJM	2002

1 Olaparib PARP BRCA mutant	cancers
(breast, ovary,	prostate)

47% Fong	NEJM	2009

1 Vismodegib SMO,	PTCH1
Hedgehog	mutations

Advanced basal	
cell	 carcinoma

55% Von	Hoff	NEJM	2009

1-2 Ruxolitinib JAK2 Myelofibrosis 52% Verstovsek NEJM	2010

1 Vemurafenib BRAF	V600E	mutant Melanoma 81% Flaherty	NEJM	2010

1 Crizotinib ALK
translocations

NSCLC 57% Kwak NEJM	2010

1 CAL-101	/	
GS1101

PI3K δ-isoform NHL/MCL
CLL

62%
56%

Kahl ASH	2011
Brown	ASCO	2013

Post-
approval

Gefitinib /	
Erlotinib

EGFR	mutant NSCLC 66%
82%

Inoue JCO	2009
Zhou Lancet	Oncol.	2011

Personalised / precision medicine:
Contemporary drug development – what can be achieved
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Risks of research biopsies - to patients:
What level of risk is acceptable (to patients & their doctors)

Agulnick ..	Siu	JCO	2006
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Risks of research biopsies - to patients:
What level of risk actually occurs?

• MD Anderson series (745 biopsies)

• Overall complication rate 5.2%

• Major complication rate 0.8%

• Overall complication rate by site:

• Intrathoracic 17.1%

• Abdominal / pelvis solid organ 1.6%

• Similar results from other institutions

Overman	JCO	2010

Dana-Farber	Boston	[Vas-Luis	Br.Can.Res.Treat 2013]
Royal	Marsden	London	[SarkerNCRI	2009]
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Personalised / precision medicine:
Contemporary drug development –trials can be intense
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Personalised / precision medicine:
Biomarker studies in phase 1 trials - criticisms
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Personalised / precision medicine:
The value of biomarker studies in phase 1 trials



Risks of research biopsies - to patients
The importance of fully informed consent
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Risks of research biopsies - to patients
The importance of fully informed consent
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Overman	JCO	2010Does the patient information sheet include:

• Statement regarding the research nature of 
biopsy?

• Statement regarding the lack of personal 
benefit from biopsy?

• A description of the scientific rational for 
research biopsies?

• Mention that image-guidance will be used?

• A description of the level of risk for different 
biopsy sites

• (Overman JCO 2013: 57 research studies)



Why do we inflict research biopsies on our patients?
2 main reasons:

1. Individual patients respond differently to the same treatment 

2. A cancer within an individual patient can change over time, 

and may therefore require a change in treatment

Robust studies correlating cancer molecular profiles with response 

to different treatments are crucial to improve clinical outcomes for 

patients with cancer – research biopsies will continue to be 

important for this … but we can improve ...
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Research biopsies – how can we improve?

1. Ensure strong scientific rationale (including statistical plan)

2. Ensure fully informed patient consent

3. Minimise risk on the day of biopsy

• image-guidance, skill of operator, pressure / observation afterwards

4. Clinical governance around biopsies - monitor adverse events

5. Ensure quality of tissue acquisition, processing and storage

6. Ensure that we complete and report biomarker data on research biopsies

7. And finally … develop less-invasive methods for biomarker research

• liquid biopsies (circulating tumour DNA), imaging etc..
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Research biopsies – is the future liquid?
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Thank you – any questions?
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