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The purpose of endoscopic biopsies 

To provide a morphological or aetiological diagnosis 

For screening/surveillance 

 Ulcerative colitis, Barrett’s oesophagus, etc 

To determine potential prognostic factors 

 Histological subtype of adenocarcinoma 

 Vascular invasion 



 refining the diagnosis 

  tumour type (primary vs. metastatic, tumour origin) 

  proliferation index (neuroendocrine tumours) 

 testing for eligibility for drug treatment 

  HER2 status, KRAS, microsatellite instability 

 identification of new prognostic marker, predictive 

 marker or  new ‘targets for treatment’ 

The purpose of molecular testing in 

endoscopic biopsies 



Current national guidelines  

for diagnosing cancer 

Gastric cancer  

  UK: 6 biopsies  

  Germany: at least 8 biopsies  

   USA:  6 to 8 biopsies 

  Asia: no recommended number 

Oesophageal cancer  

 No guidelines 

Colorectal cancer  

 No guidelines 

 



1. Is the biopsy of ‘sufficient’ quality and quantity? 

2. Is the biopsy representative of the tumour? 

3. Can the marker of interest be investigated 

using tissue from the luminal surface? 

4. Will the test method work on biopsy material? 

Biopsies for molecular testing 

Important considerations 
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Biopsies for molecular testing 

Important considerations 



Literature review of studies using 

endoscopic biopsies  

EMBASE/MEDLINE search 2002 – 2012 

Analysed items: 

• Number, size, quality and tumour content  

• Site of the biopsies within individual 

• Molecular testing methodology used 

• Frequency, suggested causes of molecular test failure. 

• Concordance between biopsies and matched resections 



Results 

75 studies met the inclusion criteria  

 

25 (33%) studies used colorectal biopsies 

47 (63%) studies used oesophageal and/or 
gastric biopsies   

3 (4%) studies used biopsies from both the 
colorectum and the oesophagus/stomach. 



Reported ‘quantity’ of biopsies  

used for molecular tests 

24% studies reported the number of biopsies: 
 the median (range) mean number of biopsies   

           per patient: 2.1 (1 to 6.6 biopsies). 

 

11% studies reported size of the biopsies: 
 ‘usually measuring approximately 2–3 mm’  

 median and range area (1.92 mm2, 0.99–3.37mm2), 

 diameters ranging from  1–5 mm 

 length [mean length (1 mm)] 

 weight (weight range: 5–80 mg). 



Reported ‘required’ tissue quality 

 
Method 

OeAc RT-PCR At least two biopsies, minimum of 2000 cells in total  

OeAc RT-PCR > 70% tumor content  

OeSCC IHC tumour area >0.6 mm2 

Gastric IHC No edge or crushing artifacts 

Gastric ISH mRNA must not be degraded 

Gastric 

Gene 

expression 

array 

RNA extraction only performed on samples which 

consisted of 100% carcinoma. 

Gastric 
MALDI mass 

spectrometry 
≥75% tumour cells 

OeAc: oesophageal adenocarcinoma 

OeSCC: oesophageal squamous cell cancer 

IHC: immunohistochemistry ISH: in situ hybridisation   



Method 

CRC IHC  "well preserved tissue" only 

CRC 
DNA 

sequencing 
≥50% tumour cells 

CRC 
DNA 

sequencing 
≥10% tumour cells 

CRC 
DNA 

sequencing 

Tumour at least 2 mm in greatest dimension, a 

minimum of 6 ng/µl of tumour DNA.  

>30% of the sample must consist of viable tumour 

nuclei 

Rectal 

Gene 

expression 

profile 

≥70% tumour cells 

Reported ‘required’ tissue quality 

 



Reported concordance of results 

between biopsy and resection (1) 

1. Immunohistochemistry 

Oesophageal cancer:   

 81% concordance for cytokeratin 18  
 

Gastric cancer:  

 50% to 89% for HER2 expression status 

 38 % for EGFR 

 53% for dihydropyrimidine dehydrogenase (DPD) 

 VEGFR scoring  (κ=0.77)  

 CD44v6 scoring (κ=0.79)  

 p53 scoring (κ=0.94)  
 

Colorectal cancer: 

 ≥95% for MLH1, MSH2, MSH6 and PMS2  

 p53 κ=0.22 



Reported concordance of results 

between biopsy and resection (2) 

2. Gene expression profiling 

Oesophageal SCC:   

66% to 88% identified genes of interest overlapped 

Oesophageal Adenoca:   

median expression of ABCC1, ERCC1 and ERBB2, 

significantly higher in the biopsy than in the resection   

3. qPCR and DNA sequencing 

Colorectal cancer: 

LOH  for APC, DCC, KRAS; microsatellite instability 

     median κ: 0.89, range: 0.62 to 1 

mutation testing of KRAS, BRAF, PIK3CA and TP53  

    >97% concordance 

  



Reported concordance of results 

between biopsy and resection (3) 

4. In situ hybridisation 

Gastric carcinoma 

63-80% for HER2  

30-80% for EGFR 

  

5. Comparative Genomic Hybridisation 

Oesophageal squamous cell carcinoma  

100% concordance of aberrations 

 

  



Problem 
Number of studies 

reporting problem 

% studies 

reporting problem 

Admixture of normal and 

tumour DNA 
3 10 

Heterogeneity 13 45 

Inadequate RNA quality 3 10 

Insufficient RNA quantity 4 14 

Insufficient tissue 6 21 

Unknown 2 7 

Reported causes of molecular test 

failure using biopsies 



 Reliable molecular testing in biopsies is possible   

 Results from biopsies can be representative of the  

 whole tumour. 

 

 Biopsy quantity and quality does not seem to affect  

 concordance or test failure rate.  

 Concordance between biopsy and resection depends  

 upon the testing methodology and biomarker  

 heterogeneity.  

Conclusions from our literature review 



Few published studies include information on biopsy 

quantity, quality or biopsy and resection concordance 

making comparison of results difficult.  

 

Given the increasing clinical need for reliable 

biomarker testing in biopsies, it is time to propose a 

minimum data set for gastrointestinal carcinoma 

biopsy reporting for biomarker research studies.  

Conclusions from our literature review 



Standardized biopsy reporting will 

   increase research study comparability and     

   reproducibility  

 

   enable the selection of the optimal testing method  

   and required biopsy tumour content for reliable  

   biomarker detection.  

Conclusions from our literature review 



Proposed biopsy minimum dataset 

Endoscopists to report routinely for all biopsies:  

Size of the lesion/tumour  

Site of the biopsy within the tumour (tumour edge/tumour centre/ulcer 

rim/ulcer centre) 

Number of biopsies from each site, submission of biopsies from different 

sites in different containers   

Pathologists to report routinely for all biopsies:   

Number of biopsies and site of biopsies received 

Number of biopsies and site containing tumour 

Size of the tumour containing biopsy 

Biopsy tumour content (% area) 



Proposed biopsy minimum dataset 

Pathologist to report additional items when molecular tests are 

performed 

Proportion and total amount of material used for molecular testing 

Diagnostic category of the biopsies 

Method of tissue processing (fresh/frozen/paraffin embedded material) 

Time between tissue removal (biopsy and/or resection) and formalin 

fixation (if known) 

Method of molecular assay(s), including controls  

Method of assessment (scoring system used) 

Number of test failures/repeats among the study cohort and the 

suspected or proven reason for these failures 

Any evidence of heterogeneity of biomarker status among the assessed 

biopsies and the heterogeneity present among different sites within the 

same tumour 




