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Figure 1: Flow chart of the study. LARC, Locally Advanced Rectal Cancer; SNPs, Single Nucleotide Polymorphisms; TRG, Tumour 
Regression Grade; RT, radiotherapy; CT, chemotherapy; Gy, Gray; CRT, Chemo-Radiotherapy; Pts, patients; CART, Classification And 
Regression Tree; DFS, Disease Free Survival. *Fisher exact test
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Figure 2: Kaplan-Meier estimates of disease-free survival according to TRG (Tumour Regression Grade). Black dots 
represent censored patients. 

Figure 3: Kaplan-Meier estimates of disease-free survival according to TRBP-rs6088619. Black dots represent censored 
patients.
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The potential prognostic value of these 5 SNPs in 
terms of DFS was investigated. The best fitting genetic 
models identified by the pCR prediction analyses were 
used also to compute the HR. An association trend was 
observed between TRBP-rs6088619 and DFS: patients 
with at least one G allele had a lower probability to have 
a bad DFS according to an additive model (HR = 0.24, 
95%CI = 0.07-0.79, p = 0.0706) (Figure 3).

Association of pCR with clinical-pathological 
characteristics and SNPs by recursive partitioning 
analysis

To better define the role of SNPs and clinical-
pathological features in the response to neoadjuvant 

treatment, the 5 significant SNPs and some clinical-
pathological features (gender, age, RT dose, kind of 
neoadjuvant treatment, time between the end of CRT and 
surgery, distance of the tumour from the anal margin) were 
tested in the CART analysis. As reported in Figure 4, each 
terminal node identifies a specific combination of genetic 
and clinical-pathological features that is associated with a 
different probability to completely respond to neoadjuvant 
treatment.

The first node is determined by SMAD3-rs744910. 
According to the recessive model, patients were split in 
those carrying at least one variant allele (AG+GG) and 
those homozygous for the wild type allele (AA). The 
first group was further stratified according to the time 
between the end of CRT and surgery. The longest interval 
( ≥ 73 days) was correlated to the highest probability 

Table 1: Distribution of patients, according to treatment (radiation therapy 
dose) and clinical features

RT 50.4Gy
(*n = 188)

RT 55.0Gy
(n = 77) χ2

N (%) N (%)

Sex
Man 55 (29.3) 28 (36.4)
Woman 133 (70.7) 49 (63.6) p = 0.2573

Age (years)
<55 47 (25.0) 19 (24.7)
55-59 37 (19.7) 13 (16.9)
60-64 35 (18.6) 20 (26.0)
65-69 36 (19.2) 12 (15.6)
≥70 33 (17.6) 13 (16.8) p = 0.7264

Distance from anal margin (cm)
<8 124 (66.0) 54 (70.1)
≥8 64 (34.0) 23 (29.9) p = 0.5114

Time from surgery to radiation therapy (days)
<50 67 (38.5) 16 (21.3)
50-56 43 (24.7) 13 (17.3)
57-63 27 (15.5) 23 (30.7)
≥64 37 (21.3) 23 (30.7) p = 0.0032
Unk 14 2

TRG
1 53 (28.2) 20 (26.0)
2 36 (19.2) 20 (26.0)
3 58 (30.9) 29 (37.7)
4-5 41 (21.8) 8 (10.4) p = 0.1153

TRG, Tumour Regression Grade; RT, radiotherapy; Gy, Gray; unk, unknown
*93 out of 188 patients (49.5%) received oxaliplatin in addition to 
fluoropyrimidines


