
Background
Mutant KRAS predicts absence of response to treatment with 
epidermal growth factor receptor (EGFR) monoclonal antibodies. 
In clinical trials, 40% of tested patients with metastatic colorectal 
cancer (mCRC) have a KRAS mutation.1 Data are limited on the 
prevalence of KRAS mutants and specific KRAS mutations in real 
world populations of patients with metastatic colorectal cancer 
(mCRC).2 

Objectives
Using data from Danish population registries, we examined 
prevalence of KRAS testing and distribution of KRAS mutations in 
patients with primary mCRC and in patients with mCRC with distant 
metastasis at recurrence.   

Methods
Between 2009 and 2013, we identified newly diagnosed patients 
with primary mCRC in the Danish Cancer Registry (with mandatory 
reporting of all primary tumors) and patients with distant metastasis 
at recurrence in the Danish National Patient Registry, which covers 
visits to all Danish hospitals. We identified KRAS testing status and 
specific mutation types by linkage to the Danish National Pathology 
Register. We included all KRAS test results recorded through 2014 
and described the distribution of KRAS testing status and specific 
KRAS mutations according to the mCRC type. 

Results
We identified 7,245 mCRC patients: 4,538 (63%) patients with 
primary mCRC and 2,707 (37%) mCRC patients with distant 
metastasis at recurrence. Overall, 55% of the patients were men, 
and 51% were 70 years or older at mCRC diagnosis. Among patients 
with primary mCRC, 1,591 (35%) had a KRAS test result recorded in 
the Danish National Pathology Register. Patients without a KRAS test 
result were older and had higher level of comorbidity than patients 
with a KRAS test result (Table). Among those with a test result, 695 
(44%) tested positive for a KRAS mutation, including 463 patients 
with a specific mutation identified. Among these 463 patients, 383 
(83%) had KRAS codon 12 (exon 2) mutations and 77 (17%) had 
KRAS mutation codon 13 (exon 2) or KRAS mutation codon 61 (exon 
3) mutations. Among the mCRC patients with distant metastasis 
at recurrence, 880 (32%) had KRAS test results in the DNPR, of 
whom 387 (44%) tested positive for a KRAS mutation, including 
232 patients with a specific mutation identified. Among these 232 
patients, 184 (79%) had KRAS codon 12 (exon 2) mutation, and 48 
(21%) KRAS mutation codon 13 (exon 2) or KRAS mutation codon 
61 (exon 3). Figure shows distribution of KRAS mutations by mCRC 
type. 
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Conclusion
In these data, originating from routine nationwide clinical 
practice in Denmark, the distribution of KRAS mutations was 
similar to that reported in previous studies, including clinical 
trials.1,2 The prevalence of KRAS testing and the distributions of 
specific mutations were similar among patients with primary 
mCRC and distant mCRC at recurrence diagnosed with mCRC 
between 2009 and 2013. 

Figure Distribution of KRAS mutation types* among patients with mCRC and a 
specified mutation, Denmark, 2009-2013**

Table Characteristics of Patients according to KRAS* mutation status, Denmark, 2009-
2013
 

Characteristic,  
n (%)

KRAS wildtype 
N=1,389

KRAS mutation 
codon 12 
(exon 2) 
N=567

KRAS mutation 
codon 13 (exon 
2) or codon 61 

(exon 3) 
N=125

Mutant not 
specified 
N=387

No KRAS test 
result 

N=4,774

Sex

Female 
549 236 57 170 2,265

(39.5) (41.6) (45.6) (43.9) (47.4)

Male 
840 331 68 217 2,509

(60.5) (58.4) (54.4) (56.1) (52.6)
Age group (years)

<50 
104 51 7 28 198
(7.5) (9.0) (5.6) (7.2) (4.1)

50-59 
261 97 20 77 495

(18.8) (17.1) (16.0) (19.9) (10.4)

60-69 
532 224 61 149 1,250

(38.3) (39.5) (48.8) (38.5) (26.2)

>=70 
492 195 37 133 2,831

(35.4) (34.4) (29.6) (34.4) (59.3)
Calendar year of mCRC diagnosis

2009 
234 60 13 118 1,118

(16.8) (10.6) (10.4) (30.5) (23.4)

2010 
273 105 25 63 1,006

(19.7) (18.5) (20.0) (16.3) (21.1)

2011 
328 142 32 49 931

(23.6) (25.0) (25.6) (12.7) (19.5)

2012 
281 135 33 70 874

(20.2) (23.8) (26.4) (18.1) (18.3)

2013 
273 125 22 87 845

(19.7) (22.0) (17.6) (22.5) (17.7)
Charlson Comorbidity Index score

0 
937 390 89 265 2,772

(67.5) (68.8) (71.2) (68.5) (58.1)

1 to 2 
385 153 33 101 1,586

(27.7) (27.0) (26.4) (26.1) (33.2)

≥3 
67 24 3 21 416

(4.8) (4.2) (2.4) (5.4) (8.7)
Type of mCRC

Primary mCRC 
896 383 77 232 2,947

(64.5) (67.5) (61.6) (59.9) (61.7)

Recurrent mCRC 
493 184 48 155 1,827

(35.5) (32.5) (38.4) (40.1) (38.3)

*KRAS test result recorded any time before death and through 2014
Not tabulated because of low counts: other KRAS mutation (N=5).
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*Not shown in the graph: 5 patients with other specified KRAS mutations. Mutations 
are not mutually exclusive, totals may exceed 100%.
**KRAS test result recorded any time before death and through 2014.
Abbreviations: mCRC metastatic colorectal cancer.

83% 79% 82% 

17% 21% 19% 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

Primary mCRC Recurrent mCRC All mCRC

N=463 N=232 N=695

Figure.  Distribution of KRAS mutation types* among 
patients with mCRC and a specified mutation, 

Denmark, 2009-2013** 
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