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– Molecular Biology and rectal cancer – are we 
getting closer to predicting complete response?

Rob Glynne-Jones
Mount Vernon Cancer Centre

Disclosures

 RocheRoche

 PfizerPfizer

The Oncologist dream -The 
ability to predict response
 From tumour tissueFrom tumour tissue

 Normal tissueNormal tissue

 BloodBlood

 PlasmaPlasma

Because in practice as radiation oncologist I Because in practice as radiation oncologist I 
observe huge variability in outcomeobserve huge variability in outcome

(response and normal tissue damage)(response and normal tissue damage)

Definition of a bio marker

Biomarkers are indicators of normal, pathological Biomarkers are indicators of normal, pathological 
processes and pharmacological or RT responsesprocesses and pharmacological or RT responses

Predictive of the chance 
of response to a 
particular treatment 

Prognostic of risk of 
developing a disease, the 
chance of spread, the 
aggressiveness and the 
chance of  survival

Predictive biomarkers in CRC
 TS, Tp, DPDTS, Tp, DPD
 TopoTopo--11
 ERCC1ERCC1

K /B f (PTEN PI3K)K /B f (PTEN PI3K) Kras/Braf (PTEN, PI3K)Kras/Braf (PTEN, PI3K)
 Amphiregulin/EpiregulinAmphiregulin/Epiregulin
 P53P53
 Ki67Ki67
 MSIMSI
 Cyclin D etc……….Cyclin D etc……….

The ideal 
future for 
rectal cancer

=

The DODO
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Factors associated with limited 
response to CRT
 Poorly diff (G3)Poorly diff (G3)
 Circumferential extension > 2.5mm on Circumferential extension > 2.5mm on 

ERUSERUS

(Fixed tumours)(Fixed tumours)
(Metastatic disease)(Metastatic disease)

 ie Different biology ?ie Different biology ?

Lin AY et al Int J Colorect Dis 2008;23:243-46

 We are limited to the characteristics of the cancer itself We are limited to the characteristics of the cancer itself 

(ignores the micro(ignores the micro--environment)environment)

Biomarkers -Challenges that face us 
(1)

 We are limited to the characteristics of the cancer itself We are limited to the characteristics of the cancer itself 
(ignores the micro(ignores the micro--environment) environment) 

 We are limited to the characteristics of the primaryWe are limited to the characteristics of the primary

Challenges that face us (1)

 We are limited to the characteristics of the primary We are limited to the characteristics of the primary 
cancer cancer 

We are limited to information on 
the primary tumour 
 only have information on the biological only have information on the biological 

activity of the primary tumour and not the activity of the primary tumour and not the 
mesorectal and pelvic lymph nodes. These mesorectal and pelvic lymph nodes. These p y pp y p
may well respond differently (Bujko 2004, may well respond differently (Bujko 2004, 
Negri BJC 2008) Negri BJC 2008) 

 We are limited to the characteristics of the cancer itself We are limited to the characteristics of the cancer itself 

(ignores the micro(ignores the micro--environment)environment)

W li it d t th h t i ti f th iW li it d t th h t i ti f th i

Challenges that face us (1)

 We are limited to the characteristics of the primary We are limited to the characteristics of the primary 
cancer cancer 

 We are limited to the characteristics of a small % of the We are limited to the characteristics of a small % of the 
primary cancer primary cancer 

 We are limited to the characteristics of the cancer itself We are limited to the characteristics of the cancer itself 
(ignores the micro(ignores the micro--environment)environment)

 We are limited to the characteristics of the primaryWe are limited to the characteristics of the primary

Challenges that face us (1)

We are limited to the characteristics of the primary We are limited to the characteristics of the primary 
cancer cancer 

 We are limited to the characteristics of a small % of the We are limited to the characteristics of a small % of the 
primary cancer primary cancer 

 We are limited to a more advanced stage We are limited to a more advanced stage ––does that does that 
matter?matter?
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Histopathological end points
Rodel et al JCO 2005

Overall pCR 9.4%Overall pCR 9.4%
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l ?

0%

10%

20%

30%

40%

T2 T3 T4

4/16

clonogens?

conclusion

 Accurate predictions of response less likely Accurate predictions of response less likely 
-- more likely to predict resistancemore likely to predict resistance

 We are limited by observer error in scoring IHC  rather We are limited by observer error in scoring IHC  rather 
than a mutation at codons 12 13 being present or notthan a mutation at codons 12 13 being present or not

Challenges that face us (2)

 We are limited by observer error in scoring IHC We are limited by observer error in scoring IHC 

 We are limited by We are limited by the complexity of integrating cytoxic the complexity of integrating cytoxic 
chemotherapy agents and radiotherapy (different chemotherapy agents and radiotherapy (different 
schedules often not systemically active doses) schedules often not systemically active doses) 

Challenges that face us (2)

y y )y y )

 We are limited by observer error in scoring IHC We are limited by observer error in scoring IHC 

 We are limited by We are limited by the complexity of integrating cytoxic the complexity of integrating cytoxic 
chemotherapy agents and radiotherapy. chemotherapy agents and radiotherapy. 

Challenges that face us (2)

 We are limited further We are limited further by the even greater complexity of by the even greater complexity of 
integrating biologicals into CT and RT combinationsintegrating biologicals into CT and RT combinations
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 We are limited by observer error in scoring IHC We are limited by observer error in scoring IHC 

 We are limited by We are limited by the complexity of integrating cytoxic the complexity of integrating cytoxic 
chemotherapy agents and radiotherapy. chemotherapy agents and radiotherapy. 

Challenges that face us (2)

 We are limited further We are limited further by the even greater complexity of by the even greater complexity of 
integrating biologicals into CT and RT combinationsintegrating biologicals into CT and RT combinations

 We are limited by We are limited by being more successful at predicting being more successful at predicting 
major resistance to cytoxic chemotherapy agents and major resistance to cytoxic chemotherapy agents and 
radiotherapy.radiotherapy.

 We are limited by We are limited by byby the validity of the statistical the validity of the statistical 
analysis.analysis.

 We are limited by We are limited by ‘‘overfittingoverfitting’. . ’. . 

Challenges that face us (3)

 We are limited We are limited by bias in terms of systematic erroneous by bias in terms of systematic erroneous 
associationsassociations

 We are limited by a lack of reproducibility We are limited by a lack of reproducibility 

 We are limited We are limited by the lack of commercial availabilityby the lack of commercial availability

Overfitting 

 Large numbers of potential genes in a Large numbers of potential genes in a 
multivariate analysismultivariate analysis

 By chance some will appear significantBy chance some will appear significant
 Often hypothesis cant be replicated by other Often hypothesis cant be replicated by other 

groupsgroups

Needs validation in very large independent datasetNeeds validation in very large independent dataset

Cetuximab CRT studies in rectal cancer

nono 22ndnd drugdrug RT Gy/#RT Gy/# pCRpCR

Chung 2006Chung 2006 2020 50.4/28#50.4/28# 2/20 2/20 10%10%

Machiels 2007Machiels 2007 4040 45/25#45/25# 2/40 2/40 5%5%

RodelRodel 4848 OxaliplatinOxaliplatin 50.4/28#50.4/28# 4/48 4/48 9%9%

HoffheinzHoffheinz 2020 50.4/28#50.4/28# 5/205/20 25%25%

Horisberger 2009Horisberger 2009 5050 50.4/28#50.4/28# 4/504/50 8%8%

Bertolini 2008Bertolini 2008 4040 50/25#50/25# 3/40 3/40 7.5%7.5%

Hong 2007Hong 2007 1010 IrinotecanIrinotecan 50.4/28#50.4/28# 2/10 2/10 20%20%

Overall pCR rate

22/228 = 9.7%22/228 = 9.7%

Conclusions

 Don’t oversimplifyDon’t oversimplify-- it is complexit is complex
 Processes/ pathways rather than single stepsProcesses/ pathways rather than single steps
 We need reliable reproducible testsWe need reliable reproducible testspp
 Technologies and statistical methods need Technologies and statistical methods need 

refiningrefining
 We need validation in large studiesWe need validation in large studies
 More likely to have negative More likely to have negative 

predictions/markers for resistancepredictions/markers for resistance
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The End


