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[ Abstract] Objective To investigate the association between KRAS gene mutations and clinico-
pathological characteristics and prognosis of colorectal cancer (CRC) patients. Methods The retrospective case-
control study was conducted. The clinicophathological data of 315 patients who underwent radical resection of CRC
in the Yangpu Hospital Affiliated to Tongji University between January 2007 and July 2011 were collected. Next-
generation sequencing was performed to identify KRAS gene mutations from surgical specimens. Observation
indicators; (1) detection of KRAS gene; (2) association between KRAS gene mutations and clinicopathological
characteristics of CRC patients; (3) follow-up and survival situations; (4) multivariate analysis of KRAS gene
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mutations in the prognosis of CRC patients. Follow-up using outpatient examination and telephone interview was
performed to detect postoperative overall survival up to August 2016. Comparisons of count data were analyzed
using the chi-square test. Measurement data with skewed distribution were described as M ( interquartile range) ,
and comparison between groups was analyzed using the nonparametric test. The survival rate was calculated using
the Kaplan-Meier method, and survival was compared using the Log-rank test. The multivariate analysis was done
(1) Detection of KRAS gene: all the 315 patients finished gene
detection of surgical specimens, including 172 in wide-type mutations and 143 in mutant-type mutations

using the COX regression model. Results

('mutations at codon 12 and 13 of KRAS exon 2 and other mutant points were respectively detected in 80, 24 and
40 patients, and 1 patient had simultaneous mutations at codon 12 and 13 of KRAS exon 2; missense and nonsense
mutations were respectively detected in 141 and 2 patients ). The major point mutations were at p. G12D and
p. G13D. (2) Association between KRAS gene mutations and clinicophathological characteristics of CRC patients:
tumors located in the proximal colon, distal colon and rectum were respectively detected in 34, 48, 90 patients
with wild-type mutation and in 44, 27, 72 patients with mutant-type mutation, with a statistically significant
difference (X*=0.038, P<0.05). (3) Follow-up and survival situation; 315 patients were followed up for 3-
115 months, with a median time of 78 months. The postoperative overall survival rate was 41. 0% in 172 patients
with wild-type KRAS mutations, 27. 4% in 80 patients with KRAS codon 12 mutations, 26. 3% in 24 patients with
KRAS codon 13 mutations and 48. 2% in 40 patients with other KRAS mutations, showing a statistically significant
difference (X*=0.040, P<0.05). (4) Multivariate analysis of KRAS gene mutations in the prognosis of CRC
patients ; the results of multivariate analysis showed that mutations at codon 12 of KRAS exon 2 was an independent
factor affecting poor prognosis of CRC patients ( Hazard ratio=1. 543, 95% confidence interval ; 1.050-2. 265, P<
0.05). Conclusions Most KRAS mutations of CRC patients are at codon 12 and 13 of KRAS exon 2, and the
major point mutations are at p. G12D and p. G13D. KRAS gene mutations may be associated with tumor location.
Mutations at codon 12 of KRAS exon 2 is an independent factor affecting poor prognosis of CRC patients.

[ Key words]  Colonic neoplasms; Rectal neoplasms; KRAS gene; Genetic mutations;  Surgical

procedures, operative; Prognosis
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