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Background

 The standard treatment of locally advanced RC is 

nCXRT followed by TME

 LR and toxicity were ↓ after nCXRT Vs. postop CXRT

Sauer et al, N. Engl. J. Med. 2004

 OS wasn't significantly different

Sauer et al, J. Am. Soc. Clin. Oncol. 2012
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Rational of Neoadjuvant CXRT

• Treat local micrometastatic disease

• Downstage tumor, increase probability of curative 

resection

• Decrease tumor cell dissemination during resection

• Patients more likely to complete prescribed treatment 

in preoperative period
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Oncological effect

 When local recurrence was 15- 30%, old meta-analyses have 

shown nCXRT reduces LR by almost 50 %

 Dutch TME trial in rectal cancer reported a 10-year local 

recurrence cumulative incidence of 5 % in the group assigned 

to short course RT versus 11 % in the surgery alone 

van Gijn W,et al (2011) Dutch Colorectal Cancer Group. Lancet Oncol

 Didn’t take into account the quality of the mesorectal excision

 None of the trials of RT alone (Peeters et al. 2007; Sebag-Montefiore et 

al. 2009) or nCXRT in the last decade had impacted on DFS or OS 

(Sauer et al. 2004; Bosset et al. 2006, Gerard et al. 2006; Roh et al. 2009)
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 With short course RT or post op CRT

 Node positive patients with defects in the mesorectum are likely 

to be at high risk of local recurrence 

 Complete mesorectal excision ……7-8% local recurrence 

(Quirke et al. 2009)



Predicting response to nCXRT

Late Effects of Radiotherapy

 Pelvic radiotherapy 

 5–10 % of experiencing grade 3 or 4 late morbidity

 Effects on sexual functioning (Marijnen et al. 2005)

Marijnen CA, et al.  J Clin Oncol 2005

 Urinary incontinence (45 vs 27%) 

Pollack J,et al. Dis Colon Rectum 2006

 FI have been documented (61 vs 39% without RT)  

Lange MM, et al. Br J Surg 2007
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Late Effects of Radiotherapy

 Swedish Rectal Cancer Trial 

 Bowel obstruction

 Chronic abdominal pain 

Birgisson H, et al (2006).J Clin Oncol

 There are also unexplained late cardiac effects (35 vs. 19%)

Pollack J, et al. Dis Colon Rectum 2006

 Insufficiency fractures in the pelvis 

Herman MP, et al (2009) Int J Radiat Oncol Biol Phys

 Dutch TME trial

 Second malignancy in the RT arm Vs. TME arm alone (13.7 % 

versus 9.4 %) 

van Gijn et al. 2011. Lancet Oncol

 Findings were seen after only 11.6 years of follow up
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Can Radiotherapy be Omitted?

 Several groups have explored omitting radiotherapy 

when MRI suggests the tumour is easily resectable

 This omission does not appear to increase the local 

recurrence rate 

(Taylor et al. 2011, Frasson et al. 2011, Mathis et al. 2012)
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 96 patients, 

 91 patients (95%) completed neoadjuvant chemoradiation

 83/91 patients (91%) had restaging CTs

 Four patients (5%) had new lesions suspicious for distant 

metastasis (2 lung, 2 liver)
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 PD tumors had a significantly higher:

 Local progression (32.1% vs. 5.6% %, 

P=0.0011) 

 Systemic progression (35.7% vs. 6.9%, 

P=0.0008) as compared to WMD tumors
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 102 patients with mucinous AC

 nCXRT in 61 patients

 48% partial response

 42% no response

 10% tumor progression
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Is Neoadjuvant Chemotherapy an 
Alternative?
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Chemotherapy alone

Journal of Gastrointestinal Oncology, Vol 5, No 5 October 2014
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Is there anyway to predict 

response to nCXRT?
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Potential Predictive Factors of the Response of 
Rectal Cancer to nCXRT

 Diffusion-Weighted 3 Tesla MR Imaging

 Molecular Biomarkers in Tumor Tissues

 DNA Mutation and DNA Methylation 

 Gene Expression Profiles 

 Proteins and Metabolites 

 Tumor Immune Microenvironment 

 MicroRNA 

 Biomarkers in Blood
 Protein and Metabolites 

 MicroRNA

 Circulating Tumor Cells (CTCs) 

 Circulating Cell-Free Nucleic Acids 

 Host Immune Response 

 Single Nucleotide Polymorphisms (SNPs)
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MRI- DWI

 The apparent diffusion coefficient (ADC) value of 

tissue water content acquired by diffusion-weighted 

MR imaging (DWI) provides information related to 

tumor cellularity and the integrity of cell membranes
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 There is weak negative 
correlation between the mean 
ADC before neoadjuvant CRT 
and the percentage of tumor 
volume reduction
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MRI- DWI

 Pretreatment ADC in locally advanced rectal cancer 

can help predict a successful response to nCXRT

 DWI on 3T MR imaging may help to predict and 

monitor the treatment response to nCXRT in patients 

with locally advanced RC
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 p53 protein mediates cell cycle arrest and cell death

 Inactivation of the p53 leads to survival of cells with damaged 

DNA

 p53 plays key roles in apoptosis, tumorigenesis and sensitivity 

to chemotherapeutic agents 

 Malignant cells with wild-type p53 are sensitive, whereas 

mutated p53 malignant cells are resistant to radiotherapy and 

chemotherapeutic agents 
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p53
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p53

 The majority of studies did not find any association 

between p53 expression and treatment response

 Lin et al. showed that absence of p53 protein in 

biopsy specimens obtained before radiation was a 

good predictor of poor response 

Lin et al. Surg. Oncol. 2006 

 it seems unlikely that it could be used as a marker of 

response
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EGFR

 EGFR mediates signaling by activating KRAS

 It is involved in many cellular pathways, such as 

proliferation, apoptosis and differentiation
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EGFR
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EGFR

 Conflicting results!!!

 Level of EGFR expression may be useful in the 

prediction of pathological response to CRT 

 Additional studies are needed to clarify the role of 

EGFR in response CRT
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Thymidylate Synthase 

 TS is the primary intracellular target of 5-FU

 TS is involved in DNA synthesis

 In CRC, the overexpression of TS is associated with 

5-FU resistance 

Kuremsky, J.G et al. Int. J. Radiat. Oncol. Biol. Phys. 2009
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TS
 TS expression and TRG: 

 Negri et al. demonstrated that a high TS level is predictive of 

a higher pathological response

 Carlomagno et al. showed that rectal tumors with low TS 

expression associated with not obtaining a pCR

 Jakob et al found low TS associated with good response

 Many studies  found no correlation between TS protein 

expression and response to CXRT
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TS expression and prediction of response to 
neoadjuvant radiochemotherapy in locally advanced 

rectal cancer patients. 
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CEA
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Proteomics? !!!
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Any hope!!!

 Modest progress in identification of factors that may predict 

response to CXRT, whether it was molecular, serologic, 

immunologic, or radiologic features

 Examination of pre-operative characteristics lacked the 

sensitivity and specificity to be used in clinical practice

 All studies are limited by small sample sizes, and biologic 

heterogeneity of rectal tumors

 range of reported pCR rates despite similar neoadjuvant therapy 
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Conclusions

 None of the investigated biomarkers, pathologic or radiological 

features can be useful in clinical practice 

 New technologies and approaches, such as microarrays, miRNA

analyses and searches for circulating molecules, might provide 

new potential markers 

 It is important that old and new biomarkers will be studied in 

larger, prospective trials that have the same staging, treatment 

and response criteria 
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Thank You


