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ABSTRACT

Background. The prognostic value of primary tumor loca-
tion (PTL) in patients with metastatic colorectal cancer
(mCRC) was reported by recent analyses in RAS wild-type
patients. Here, we investigated the prognostic value of PTL
in RAS mutated mCRC patients.
Materials and Methods. PTL was defined as left or right if
distal or proximal to the splenic flexure. Primary endpoint
was overall survival (OS) according to PTL. Subgroup ana-
lyses were conducted according to time to metastases and
RAS mutation subtypes.

Results. Five hundred sixty-four patients were included. Left-
and right-sided cases were 65% and 35%, respectively. No dif-
ference in OS was detected according to PTL (hazard ratio
[HR] = 0.99, p = .964). No difference in OS was observed in
right versus left when looking at synchronous (HR 0.92, p =
.557) or metachronous (HR 1.07, p = .807) patients.
Conclusion. No OS difference was detected in RAS mutated
mCRC. Molecular and clinical features able to improve
prognosis and treatment strategies in this setting are
needed. The Oncologist 2019;24:e77–e79

INTRODUCTION

In the last years, many data emerged leading to the identifi-
cation of right- and left-sided colorectal cancer (CRC) as two
distinct clinical, pathological, and molecular diseases [1].

Many post hoc analyses and recent metanalyses [2–5]
deriving from randomized trials of molecularly selected
patients showed a negative prognostic role and a negative
predictive value to anti-epidermal growth factor receptor’s
response for right cancer (RC).

According to the most recent guidelines, primary tumor
location (PTL) is a fundamental feature in the definition of
patients’ prognosis and therapeutic approaches. However,
no specific data are available regarding the population of
RAS mutated patients, as highlighted by a recent editorial
by Ciombor et al. [6]. A major putative confounder in prog-
nostic studies on PTL for metastatic CRC (mCRC) could the-
oretically be the later diagnosis occurring in RC, and a
possible different impact on prognosis for different RAS

mutation has been reported. On these bases we analyzed
the prognostic impact of PTL in a population of RAS
mutated mCRC patients, but also considering the time to
metastases development and according to the specific RAS
mutation subtype.

MATERIALS AND METHODS

Clinical and molecular data of mCRC patients referred to
Medical Oncology 1, Veneto Institute of Oncology from
January 1, 2010, to December 31, 2016, were collected.
Patients were evaluable for the present study if a RAS
mutation (KRAS and NRAS exons 2, 3, and 4) was detected
either on primary tumor and/or metastasis.

PTL was defined as “right” or “left” if located proxi-
mally or distally to the splenic flexure. Time to metastasis
was defined as “synchronous” if metastases appeared
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within 6 months from primary tumor diagnosis or as
“metachronous” if metastases appeared after 6 months.

Median overall survival (OS) and 95% confidence inter-
val (CI) were calculated using Kaplan-Meier method. Cox

proportional hazards regression analyses were used to esti-
mate the association between PTL and survival according
to time to metastases. Categorical clinical features were
compared by means of chi-square test.

RESULTS

Clinical and molecular data were available from 1,319
patients referred to our institution in the prespecified time
frame. The study population included 564 patients. Specific
features were observed in LC (left cancer) compared with
RC patients, as shown in Table 1.

Univariate analysis showed no difference in median OS
(mOS) according to PTL (mOS was 31.2 months for RC vs
.32.9 months for RC, hazard ratio [HR] = 1.00, 95% CI
0.77–1.29, p = .972; Fig. 1). In synchronous patients, mOS
in LC and RC was 26.2 and 29.6 months, respectively
(HR 0.92, p = .557). Among metachronous patients, mOS in
LC and RC was 45.3 and 47.5 (HR 1.07, p = .807). No differ-
ences were observed when looking at specific RAS muta-
tions subtypes (Table 2).

DISCUSSION

For the first time, our analysis evaluated the prognostic
value of PTL in patients with RAS mutated mCRC. This
study showed that in RAS mutant patients, tumor location
does not affect prognosis. The same results were observed
when looking at synchronous and metachronous mCRC
patients separately and looking at RAS subtypes.

Interestingly, Taieb et al. evaluated the prognostic role
of PTL in stage III CRC patients, and no differences were
identified in the subgroup of RAS mutant patients in terms
of OS, but also in RAS and BRAF wild-type patients [7].

Our findings underline the need of accurate and wide
large study populations and subgroup analyses in the evalua-
tion of potential prognostic clinical and molecular features in
order to avoid misleading conclusions. Due to the exploratory
nature of our work, the present results might be further vali-
dated in modern clinical trials of mCRC patients receiving
first-line chemotherapy with known RAS status and PTL.

From a practical point of view, PTL has been proposed
as a stratification factor for future clinical trials and as a
driver of therapeutic choices in mCRC; however, in the RAS

Table 1. Baseline patient characteristics

Characteristic

Total
= 564,
n (%)

Left-side
= 365,
n (%)

Right-side
= 199,
n (%) p value

Sex

Female 123 (39) 143 (39) 80 (40) .858

Male 341 (61) 222 (61) 119 (60)

Age, years

Median
(range)

63 (22–90) 63 (22–85) 63 (24–90) —

Age, years (70 years cutoff )

>70 178 (32) 109 (30) 69 (35) .258

≤70 386 (68) 256 (70) 130 (65)

Baseline ECOG PS

≤1 452 (93) 286 (93) 166 (93) 1.000

≥2 33 (7) 21 (7) 12 (7)

NA 79 58 21

Primary tumor resected

Yes 462 (82) 296 (81) 166 (84) .495

No 102 (18) 69 (19) 33 (16)

Presentation of mets

Synchronous 393 (70) 243 (67) 150 (75) .028a

Metachronous 171 (30) 122 (33) 49 (25)

Sites of mets at diagnosis

Liver 405 (72) 254 (70) 151 (77) .017a

Lung 144 (25) 106 (29) 38 (19)

Distant nodes 100 (18) 55 (15) 45 (23)

Peritoneum 94 (17) 52 (14) 42 (21)

Other 44 (8) 27 (7) 17 (9)

Metastatic sites, n

1 383 (68) 258 (71) 125 (63) .073

≥2 181 (32) 107 (29) 74 (37)

KRAS mutation

Cod 12 340 (60)b 216 (59) 124 (62) .937

Cod 13 86 (15) 57 (16) 29 (15)

Other codons 56 (10) 35 (10) 21 (11)

Double
mutation

3 (1) 2 (1) 1 (1)

Data not
available

44 (8) 27 (7) 17 (8)

No 35 (6) 28 (7) 7 (3)

NRAS mutation

Yes 36 (6)b 28 (8) 8 (4) .238

No 528 (94) 337 (92) 191 (96)

aStatistically significant.
bOne patient had KRAS codon 12 mutation plus NRAS codon 61
mutation.
Abbreviations: —, no data; ECOG PS, Eastern Cooperative Oncology
Group Performance Score; NA, not applicable.

Figure 1. Median overall survival results according to primary
tumor location.
Abbreviation: mOS, median overall survival.
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mutant population, features other than PTL should be
identified and considered in the future. Moreover, our
results suggest the need for a constant and careful integra-
tion of new clinical prognostic markers with known molec-
ular determinants and vice versa.

CONCLUSION

Extensive and modern clinical and molecular characteriza-
tion is key to understanding both RAS wild-type and
mutant CRC biology and clinical behavior and to identifying
new prognostic determinants and targeted treatment strat-
egies. In particular, we can indirectly hypothesize that still-
unrevealed molecular drivers other than RAS and BRAF

mutations might be responsible for the prognostic impact
of PTL in RAS wild-type patients.
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Table 2. Univariate analyses according to primary tumor side looking at time to metastases and specific RAS mutation

Time to
metastases

Primary
tumor side n (%)

Median OS,
months

Overall survival

HR 95% CI p value

Overall Left 365 (65) 31.2 1 — —

Right 199 (35) 32.9 1.00 0.77–1.29 .972

Synchronous Left 243 (62) 26.2 1 — —

Right 150 (38) 29.6 0.92 0.68–1.23 .557

Metachronous Left 122 (71) 45.3 1 — —

Right 49 (29) 47.5 1.07 0.63–1.82 .807

KRAS mut

Cod 12 Left 216 (64) 31.9 1 — —

Right 124 (36) 31.6 1.07 0.77–1.48 .700

Cod 13 Left 57 (66) 22.7 1 — —

Right 29 (34) 45.5 0.68 0.32–1.43 .313

Other codons Left 35 (63) 23.7 1 — —

Right 21 (37) NR 0.76 0.32–1.80 .528

NRAS mut

All codons Left 28 (78) 45.3 1 — —

Right 8 (22) 47.9 0.84 0.27–2.65 .769

Abbreviations: —, no data; CI, confidence interval; HR, hazard ratio; NR, not reached; OS, overall survival.
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