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ABSTRACT

Background. In 2009, the American Joint Committee on
Cancer version 7 staging system introduced the M1 sub-
classifications M1a (single metastatic site) and M1b (perito-
neal ormultiplemetastatic sites).The studyobjectiveswere to
evaluate the prognostic effect of site of metastasis and M1a/
b category among patients with newly diagnosed colorectal
cancer and synchronous metastasis.
Patients and Methods. Patients with newly diagnosed patho-
logic or clinical category M1 colorectal cancer referred to the
British Columbia Cancer Agency between 1999 and 2007 were
included. Demographic, tumor, treatment, and outcome data
were prospectively collected, and prognostic factors were
identified. Univariate Cox models were used to assess the
prognostic impact of individual sites of metastasis and to
determine theeffect ofM1a/b categoryonoverall survival (OS).
Results. Among 2,049 eligible patients, 70% hadM1a and 30%
M1b category disease. The most common sites of common
single sites ofmetastasis included liver (56%), lung (5.3%), and

peritoneum (3.6%). Metastasis to a single organ or site,
including peritoneum, was associated with improved OS
compared with multiple sites of metastasis. In multivariate
analysis, M1b category conferred inferior survival and hazard
ratio (HR) 1.38 (95% confidence interval [CI]: 1.22, 1.55), along
with age .70 and Eastern Cooperative Oncology Group
performance status of 3–4. Resection of primary tumor was
associatedwith improvedsurvival,HR0.46(95%CI:0.41,0.52).
Results were similar in subgroup analysis of patients un-
dergoing resection of their primary tumor when histology,
tumor, and node category were included.
Conclusion.The results lend support to the introduction of
M1a/b colorectal cancer categories. Consideration may be
given to classifying patientswith solitary peritonealmetastasis
only as M1a rather than M1b category. Further refinement of
category M1a to reflect resectability of metastasis at initial
diagnosis may improve prognostication.The Oncologist 2014;
19:720–726

Implications for Practice: The American Joint Committee on Cancer version 7 StagingManual published in 2009 introduced new
M1 subcategories—M1a andM1b—inmetastatic colorectal cancer. Patients with single organmetastasis were assigned category
M1aandhadamore favorableprognosis comparedwith thosewithdisease inperitoneal ormultiple sites, assigned categoryM1b.
This study analyzed a group of 2,049 M1 patients treated over an 8-year period and supports the American Joint Committee on
Cancer classification scheme for prognosis, whereby metastasis to any single organ (M1a), including peritoneum, was associated
with improved overall survival compared with multiple sites of disease (M1b).

INTRODUCTION

Colorectal cancer is the secondmost common cause of cancer
deaths in North America. Twenty percent of patients are
diagnosed with metastatic disease at initial diagnosis (M1
category) [1], whereas the remainder present with relapsed
disease. Rapid expansion of systemic treatments and improve-
ments in surgical techniques has increased the proportion of
patients who proceed to surgical resection of metastasis and
experienceprolonged survival.To reflect these changes, in 2009
the American Joint Committee on Cancer (AJCC) published
version 7 of its classification system for cancers and intro-
duced new M1 subcategories in metastatic colorectal cancer,

specifically M1a and M1b [2]. Patients with newly diagnosed
colorectal cancerwho presentwithmetastases confined to one
site such as the lung, liver, or ovary at initial diagnosis are
classified as category M1a. The M1b category is assigned to
patients with disease in multiple sites or those with peritoneal
metastasis. Although the number of metastatic sites is an
established prognostic marker among patients with advanced
colorectal cancer [3–5], the prognostic impact of the newly
introducedM1aandM1bcategorieshasnotyetbeendescribed.

Validated prognostic factors have been described for
patients with advanced colorectal cancer and are useful in

Correspondence: Hagen Kennecke, M.D., Division of Medical Oncology, BC Cancer Agency, 600 10th Avenue West,Vancouver, British Columbia
V5Z4E6,Canada.Telephone:604-877-6000;E-Mail: hkennecke@bccancer.bc.ca ReceivedNovember30,2013;accepted forpublicationApril 29,
2014; first published online in TheOncologist Express on June 4, 2014.©AlphaMed Press 1083-7159/2014/$20.00/0 http://dx.doi.org/10.1634/
theoncologist.2013-0442

TheOncologist 2014;19:720–726 www.TheOncologist.com ©AlphaMed Press 2014

CM
E

mailto:hkennecke@bccancer.bc.ca
http://dx.doi.org/10.1634/theoncologist.2013-0442
http://dx.doi.org/10.1634/theoncologist.2013-0442
http://www.TheOncologist.com


counseling patients aboutmedian life expectancies, ascertain-
ing eligibility for therapy, and stratifying clinical trial partic-
ipants. Prognostic factors for patients with relapsed colon
cancer includepathological tumor stage, time todistant relapse
after surgical resection, and history of adjuvant chemotherapy
[6]. These variables either do not apply or are unknown among
patients who present withM1disease andwho do not proceed
to resection of the primary tumor. Different prognostic factors
may be relevant among patients with M1 category when
compared with relapsed colorectal cancer.

The objectives of the current study were to evaluate the
prognostic effect of site of metastasis and M1a/b category
among patients with newly diagnosed colorectal cancer and
synchronous metastasis and to assess prognostic variables in
subgroups of patients with resected tumors and receiving
systemic therapy.

MATERIALS AND METHODS

Patients
All British Columbia (BC) residents diagnosed between 1999
and 2007 and referred to the BC Cancer Agency (BCCA) with
newly diagnosed pathologic or clinical category M1 colon or
rectal cancer were included. During the study time period, an
estimated 65% of all patients with newly diagnosed advanced
colorectal cancer in BC were referred to BCCA. M1 category
was defined as radiographically and/or pathologically con-
firmed metastatic disease diagnosed at the time, or within 4
months, of initial diagnosis of colorectal cancer.

The study excluded patients with appendiceal cancers and
those with a previous history of any malignancy (except for
nonmelanoma skin cancers). Demographic, tumor, treatment,
and outcome data were prospectively collected and main-
tained in the BCCA’s Gastrointestinal Cancer Outcomes Unit
(GICOU) database. Nine predefined prognostic factors were
identified with predetermined cutoff values: age (.70 or
#70), sex (male or female), site of primary tumor (colon or
rectum), tumor grade (well/moderately differentiated, poorly
differentiated, or undifferentiated), tumorcategory (T1,T2,T3,
or T4), nodal status (0 positive nodes, 1–3 positive nodes, or
$4positive nodes), presence of lymphovascular invasion (yes,
no,or unknown), EasternCooperativeOncologyGroup (ECOG)
performance status (ECOG0,1, 2,3–4,orunknown), and siteof
first metastasis. For site of metastasis, patients were classified
according to the number and location of metastatic lesions
documented in their clinical record within 4 months of their
initial stage IV colorectal cancer diagnosis, according to the
following mutually exclusive categories: multiple sites, liver
only, lungonly,peritoneal/omentumonly, ovarianonly, distant
nodal only, or other single sites/organs. Any disease limited to
the omentum and/or peritoneum was defined as peritoneal/
omentum only. Distant nodal metastases were defined as any
nodes that were anatomically not local or regional to the
primary tumor.Thesedatawereabstracted fromtheelectronic
medical record,which included investigations performedprior
to and as a result of initial consultation at the BCCA.

Statistical Analysis
Overall survival (OS) was defined as the time from diagnosis
to death from any cause. Univariate analysis to assess the

prognostic impact of variables on OS was conducted using
Kaplan-Meier methods and Cox proportional hazards models.
The prognostic effects of individual sites of metastasis, M1a/b
category, and other predictor variables were quantified using
hazard ratio estimates from univariate Cox models. Factors
found to be significant on univariate analysis were included in
an initial multivariate Cox model; nonsignificant terms from
thismodelwere sequentiallydroppedusingbackward selection
until only statistically significant predictors remained. The
appropriateness of the proportional-hazards assumption for
the Cox models was assessed using residual plots. Sensitivity
analyseswere conducted to examine the sensitivity of the final
model interpretations to include caseswithmissingprognostic
variables and variables with missing values in the models.
Because a significant proportion of patients (22%) had an
unknown ECOG status, two sets of analysis were done: one
analysis included a level in the categorical predictor variable
for unknown ECOG performance status, whereas the other
analysis excluded patients with an unknown ECOG perfor-
mance status from the model fitting.

Because the ECOGvariablewasordinal in nature,weopted
for a simplistic assessment of the effect of the missing data by
(a) running an analysis on the complete case set, (b) including
“unknown” as a category for the ECOG variable in the analysis,
and (c) randomly imputing the value of ECOG based on the
distribution of ECOG status in the complete cases (only one
imputation, not multiple; additionally the imputation did not
depend on other observed data). All of these approaches gave
the same interpretation with respect to the M1a versus M1b
question with a very stable hazard ratio (HR), and the other
terms displayed similar stability across approaches, and thus
we reported a single approach.

All p values presented are two-sided, and values of ,.05
were considered statistically significant. All statistical analyses
were performed using SAS (version 9.1.3) and the R statistical
language (version 2.15.0). The study was approved by the
University of British Columbia-BCCA Research Ethics Board.

RESULTS

Between 1999 and 2007, a total of 2,049 patients with newly
diagnosedmetastatic colorectal cancer were referred to BCCA
and met the eligibility requirements. At the time of the
analysis, deaths had been observed in 85% of the cohort, with
the surviving cases having been followed for a median of
12months. As indicated in Table 1, themedian age of patients
was 66 years, and 71% had colon cancer. Although 70% of
all patients had their primary tumor resected, 69% received
chemotherapy, and 31% received no systemic therapy at any
time during their disease course. Of 585 patients with rectal
cancer, 56% received radiation to their primary tumor. ECOG
status at the time of initial referral was 0 or 1 among 48% of
patients, ECOG2among16%ofpatients, andECOG3–4among
14% of patients. ECOG status was not prospectively docu-
mented fromthe remaining 22%of cases. As defined byAJCC 7
criteria, 70% of patients had M1a category, and 30% hadM1b
categorycolorectal cancer.Thesolesitesofmetastasesat initial
diagnosis were liver (55%), lung (5.3%), peritoneal (3.6%),
distant lymphnodes (2.9%),ovary (0.6%), andothersingle sites
(5.8%).The remaining 30%of patients presentedwithmultiple
sites of metastasis.

www.TheOncologist.com ©AlphaMed Press 2014

Kennecke, Yu, Gill et al. 721

CM
E

http://www.TheOncologist.com


Survival by M1a/b Category and Site of Metastasis
Kaplan-Meier overall survival estimates were generated for
M1a/b category and for site ofmetastasis and arepresented in
Figures 1 and 2, respectively. Patients with M1a colorectal
cancer survived significantly longer than those with M1b
disease (p , .0001). The site of metastasis also significantly
impacted survival; patients with lung, liver, peritoneal, and

other single sites experienced longer overall survival than
patients with multiple metastatic sites. In a Forrest plot in
Figure 3, univariate hazard ratio estimates demonstrated that
a metastasis to any single site, including peritoneum, was
associated with significantly improved overall survival com-
pared with patients who presented with multiple metastatic
sites On multivariate analysis including other prognostic

Table 1. Patient characteristics (n5 2,049)

Variable n Statistic All cases

Age at diagnosis (years) 2,049 Median (interquartile range) 66 (56–74)

#70 1,329 (65%)

.70 720 (35%)

Sex 2,049 Female 853 (42%)

Male 1,196 (58%)

ECOG status 2,049 0–1 984 (48%)

2 328 (16%)

3–4 280 (14%)

Unknown 457 (22%)

Primary resected 2,049 Not resected 615 (30%)

Resected 1,434 (70%)

Site(s) of initial metastatic disease 2,049 Liver only 1,138 (56%)

Lung only 108 (5.3%)

Distant lymph nodes 59 (2.9%)

Ovary 12 (0.60%)

Peritoneal 73 (3.6%)

Other solitary sites 119 (5.8%)

Multiple sites 540 (26%)

M classification at diagnosis 2,049 M1a 1,436 (70%)

M1b 613 (30%)

Primary site 2,049 Colon 1,464 (71%)

Rectum 585 (29%)

T category (resected cases) 1,434 T1 3 (0.2%)

T2 42 (2.9%)

T3 890 (62%)

T4 445 (31%)

TX 54 (3.8%)

N category (resected cases) 1,434 N0 224 (16%)

N1 (1–3 nodes) 451 (32%)

N2 (4 or more nodes) 675 (47%)

NX 84 (5.9%)

Grade (resected cases) 1,434 Well/moderately differentiated 983 (69%)

Poorly differentiated or
undifferentiated

401 (28%)

Unknown 50 (3.5%)

LVI (resected cases) 1,434 Negative/unknown 646 (45%)

Positive 788 (55%)

Received Chemotherapy 2,049 None 635 (31%)

Yes 1,414 (69%)

RT to primary (rectal cases) 585 None 251 (43%)

Yes 325 (56%)

Unknown 9/585 (1%)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; LVI, lymphovascular invasion; N, node; Nx, node status unknown; RT, radiation therapy; T,
tumor; Tx, T category unknown.
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factors (resection of primary tumor, age, and ECOG status),
metastasis to any single site remained a statistically significant
prognostic factor (supplemental online Table 1).

Prognostic Factors in M1 Colorectal Cancer
Cox proportional-hazards analysis was conducted to de-
termine variables associated with overall survival. Gender
and site of primary cancer (colon versus rectum) were not
significant on univariate analysis and were therefore excluded
from the multivariate analysis. In analysis I (Table 2), M1b
categorywas associatedwith a significantly inferior survival as
compared with M1a category (HR 1.38 [95% confidence
interval (CI): 1.22, 1.55]). Patients whose primary tumor was
resected at the time of diagnosis of metastatic disease
experienced a longer overall survival than those who did not
have a primary resection (HR 0.46 [95% CI: 0.41, 0.52]). ECOG
performance status was a strong prognostic factor, with the
hazard ratio foroverall survival lower for ECOG2 (HR1.64 [95%
CI: 1.43, 1.88]) than for ECOG 3–4 (HR of 3.49 [95% CI: 3.02,
4.02]).

A second analysis (analysis II, Table 2) was conducted to
evaluate the prognostic effect of peritoneal metastasis only
andmultiple sites separately in amultivariatemodel.Multiple
sitesofmetastasis, butnot solitaryperitonealmetastasis,were
associated with inferior overall survival compared with M1a
category.

The analyses were repeated separately among patients
who received chemotherapy forM1disease (n51,414) versus
those that did not (n5 635). The prognostic effect of M1a/b
classification was similar regardless of receipt of chemother-
apy (supplemental online Table 2). Because the availability
of chemotherapy substantially changed during the era of the
study, further analysis was done in subgroups diagnosed in
1999–2003 (n5 1,014) and 2004–2007 (n5 1,035).The effect
of M1a/b was similar in 1999–2003, 1.48 (1.29, 1.71), and in
2004–2007, 1.39 (1.20, 1.61). Other prognostic factors also
performed similarly (supplemental online Table 3).

Prognostic Factors Among Patients With Resected
Primary Tumors
To compare the prognostic value of the M1a and M1b
subcategories against the established pathologic prognostic
factors, an analysis was conducted of patients who had
a resection of their primary tumor (n5 1,434) (Table 3). M1b
remained significantly associated with inferior overall survival
compared with M1a status (HR 1.30 [95% CI: 1.09, 1.55]).
Patientswith a high nodal burden of disease as defined by pN2
category had inferior outcomes than those with pN0 category
(HR 1.31 [95% CI: 1.04, 1.64]), but N1 and T categories did not
affect outcomes. High tumor grade and the presence of
lymphatic and/or vascular invasion were associated with
inferior survival, whereas poor ECOG status and age .70
remained independently prognostic at levels similar to those
demonstrated in the full cohort.

DISCUSSION

In 2009, version 7 of the AJCC cancer staging system intro-
duced M1a andM1b subclassification for patients with newly
diagnosed M1 colorectal cancer. Results of the current study
demonstrate that M1a/b classification has a significant prog-
nostic impact independent of tumor histology, stage, ECOG
status, and resection status. Results validate the newly intro-
duced M1a/b classification in a population-based setting
and confirm its prognostic effect in a heterogeneous
population regardless of resection status and receipt of
systemic therapy. Metastasis to one organ or site, including
peritoneum/omentum, was associated with improved
survival compared with patients with multiple metastatic
sites at presentation.

Thestudy represents apopulation-based cohortduring the
period of 1999–2007, and subgroup analysis in patients
diagnosed in 1999–2003 versus 2004–2007 showed no
difference in the effect of M1a/b classification in spite of
significant changes in the availability of systemic therapy that

Figure 1. Overall survival from diagnosis by category M1a versus
M1b.The graph shows Kaplan-Meier overall survival estimates of
2,049 patients with M1 colorectal cancer by AJCC version 7
categories M1a and M1b.

Figure 2. Overall survival from diagnosis by site of metastatic
disease at presentation. The graph shows Kaplan-Meier overall
survival estimates of 2,049 patients with M1 colorectal cancer by
site of metastases: liver only, lung only, peritoneal only, other
solitary, and multiple sites.
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occurred between these eras. One-third of patients were not
candidates for chemotherapy or declined any chemotherapy
for metastatic disease, and patients with ECOG 0–4 were
included. The prognostic impact of M1a/b was similar regard-
less of receipt of palliative chemotherapy as presented in
supplemental online Table 2. This suggests that results can be
generalized to a broad population of patients with advanced
colorectal cancer.

Although previous studies have documented inferior
outcomes of patients with multiple sites of metastasis, not
all studies have differentiated between patients presenting
with newly diagnosed stage IV colorectal cancer versus those
with relapsed disease [3–5].Validated prognostic factors used
among patients with relapsed disease include stage at initial
presentation (stage I/II versus III), receipt of adjuvant chemo-
therapy, and interval between initial disease and relapse
[6]. Because these factors are not applicable to patients
who present with M1 disease, this study excluded patients
presenting with relapsed disease.

Oligometastatic disease has been established as an
important prognostic and therapeutic factor and has been
described as a state between purely localized and widely
metastatic disease [7, 8]. The extent to which oligometastatic
disease is a positive prognostic factor may be dependent on
whether the patient is eligible for and proceeds to curative
resection or ablation of metastatic lesions. Numerous retro-
spective studies have documented prolonged survival dura-
tions among patients with resected colorectal metastases
[9–11]. A limitation of our analysis is that information regard-
ing resection of distant metastasis was not available for all
patients included in the study. Previously published studies of
similarBCCAcohortshavedocumentedhepatic resection rates
of 8%–9% between 2003 and 2006, typical of resection rates
in other population-based series [12, 13]. Thus, the more
favorable outcomes seen with M1a category may be due
to both surgical resection of oligometastatic disease and
the lower burden of disease. The observation of improved

outcomes regardless of site of solitary metastasis lends
support to thecurrentpracticeof surgical resectionofsolitary
liver and nonliver metastasis.

Themajority of patients in this study had resection of their
primary tumorat timeof initial diagnosis. Although thebenefit
of routine resection of the primary tumor in the setting of
synchronous distant disease is not established [14], studies
have shown resection status to be a consistent and relevant
prognostic factor [15, 16]. It should be noted that there is
a substantial possibility of confounding present in such
correlative analyses of resection of the primary based both
on tumor presentation and patient factors, such that a causal
interpretation is impossible. In a study of 810 patients with
synchronous metastasis enrolled in clinical trials, 59% had
resection of their primary tumor and experienced significantly
longer survival (HR0.63 [95%CI: 0.53, 0.75]).The findingswere
validated in this study inwhich resection of primary tumorwas
associatedwithasubstantial reduction in riskofdeath (HR0.46
[95% CI: 0.41, 0.52]); however, this study was published in
abstract format only [16].

A subgroup analysis was conducted of patients with
resected primary tumors to determine the effect of tumor
histology andpathologic T andN category in relation toM1a/b
category. Results demonstrated that T category and N1 versus
N0categorydonothaveaprognostic effect.Only caseswith an
N2 category conferred a negative prognostic effect similar in
magnitude toM1a/b.Highhistological gradeand thepresence
of lymphovascular invasion were also associated with a
significant detrimental effect similar in magnitude to pre-
vious studies of early category and advanced colorectal
cancer [3, 5, 17, 18].

Multivariate analysis demonstrated that metastasis to a
single sitewas associatedwith improved outcomes. Patients
with lungmetastasis only experienced particularly favorable
outcomes, which are consistent with multiple studies
documenting high 5-year survival rates among patients with
resected lung metastasis [19–21]. It is noteworthy that
peritoneal metastasis alone are associated with improved
overall survival when compared with patients with multiple
sites of metastasis. Peritoneal carcinomatosis has been
described as a poor prognostic factor [22, 23]; however,
some studies have included patients with synchronous
metastasis [24]. Patients with peritoneal carcinomatosis
alone are increasingly offered cytoreductive surgery and
perioperative chemotherapy similar to other patients with
single organ or site of metastasis. In a large, multi-institutional
study of 543 patients treatedwith surgery and, in themajority
of cases, heated intraperitoneal chemotherapy, median
overall survival was 30 months, and 1-, 3-, and 5-year overall
survival rates were high [25]. Patients with peritoneal me-
tastasis only in the current study had improved survival
compared with patients with multiple sites, and their survival
duration was similar to patients with single-site metastasis. A
more detailed chart review of the 73 patients with peritoneal/
omental only metastasis included in this study revealed that
66% had a resection of their primary tumor, 7% proceeded to
resection of metastatic disease in the form of peritoneal
stripping/debulking (with or without intraperitoneal chemo-
therapy), and 63% received palliative chemotherapy. These
treatment frequencies are numerically similar to those described

Figure 3. Forrest plot showing the effect of site of metastasis at
the time of diagnosis of patients with M1 colorectal cancer.

Abbreviations: CI, confidence interval; HR, hazard ratio;Mets,
metastasis.
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for the cohort as a whole and suggest that the more favor-
able outcomes among patients with only peritoneal metas-
tasis may relate to a disease biology that is similar to other
single sites of metastasis. Results call into question whether
this subgroup should be included with patients with M1b
category and instead classified as M1a disease. In clinical
terms, peritoneal metastasis only will likely be viewed as an
increasingly distinct therapeutic group in which the extent of
peritoneal disease may influence decisions regarding eligi-
bility for debulking and intraperitoneal chemotherapy. This
parametermay inform prognosismore than the current AJCC
staging.

The overall strength of the prognostic effect of M1a/b
category was modest regardless of treatment era and receipt
of systemic chemotherapy. Its effect was similar to N category
and histologic factors but less than ECOG status. It is notable
that 70% of patients presented with M1a category, whereas
only 30% were classified as M1b. This may point to significant
heterogeneity particularly within the M1a group. The revised
staging system does not differentiate between patients with
innumerable liver/lung-only metastases versus those with
solitary liver or lung lesions who are resectable even without
the use of systemic therapy. Previous authors have suggested
classification systems that consider not only site of metastasis

but also resectability status at the time of initial diagnosis, in
which patients are classified as resectable, initially unresect-
able, and unresectable [26]. Although this can be difficult to
accurately define at the time of initial diagnosis, it may further
strengthen M1 subclassification and contribute to early
multidisciplinary review and decision making. Such a staging
system may better reflect the impressive advances in both
surgical techniques [27] and systemic therapy options
currently available for patients with advanced colorectal
cancer.

CONCLUSION
Theresultsof thispopulation-basedstudy lend furthersupport
to the introduction of the M1a/b colorectal cancer sub-
classification in version 7 of the AJCC classification system
[2]. Consideration may be given to classify patients with
peritoneal/omental metastasis only as M1a rather than M1b
category, but further data from other series/analyses are
needed to justify the change. Further refinement of M1
category to reflect resectability of metastasis at initial
diagnosis may increase the prognostic value ofM1 category
and encourage early, multidisciplinary workup in which all
treatment strategies are considered.
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Table 2. Cox proportional hazards analysis of variables associatedwith overall survival in 1,592 patients with known ECOG status

and M1 colorectal cancer

Analysis I: variable p HR (95% CI) Analysis II: variable p HR (95% CI)

Primary resected
(yes vs. no)

,.0001 0.46 (0.41,0.52) Primary resected
(yes vs. no)

,.0001 0.47 (0.41, 0.54)

M1b vs. M1a ,.0001 1.38 (1.22,1.55) Peritoneal vs. M1a .51 1.12 (0.80, 1.57)

Multiple Sites vs. M1a ,.0001 1.44 (1.24, 1.68)

Age.70 vs.#70 ,.0001 1.32 (1.18,1.47) Age.70 vs.#70 .0024 1.26 (1.08, 1.45)

ECOG 2 vs. 0–1 ,.0001 1.64 (1.43,1.88) ECOG 2 vs. 0–1 ,.0001 1.61 (1.37, 1.89)

ECOG 3–4 vs. 0–1 ,.0001 3.49 (3.02,4.02) ECOG 3–4 vs. 0–1 ,.0001 3.08 (2.46, 3.85)

The prognostic effect of M1a category is compared with M1b category in analysis I and with solitary peritoneal and multiple sites in analysis II.
Abbreviations: CI, confidence interval; ECOG, Eastern Cooperative Group; HR, hazard ratio.

Table 3. Cox proportional hazards analysis of variables

associatedwith overall survival among 1,434 patientswithM1

colorectal cancer and resected primary tumors

Variable p value
Hazard ratio (95%
confidence interval)

T4 vs. T1–T3 .23 1.12 (0.94, 1.31)

N1 vs. N0 .16 1.18 (0.93, 1.49)

N2 vs. N0 .02 1.31 (1.04, 1.64)

LVI present vs. absent ,.0001 1.39 (1.18, 1.64)

Tumor grade 3–4 vs. 1–2 ,.0001 1.46 (1.23, 1.73)

M1b vs. M1a .003 1.30 (1.09, 1.55)

Age.70 vs.#70 ,.0001 1.37 (1.17, 1.60)

ECOG 2 vs 0–1 ,.0001 1.50 (1.24, 1.82)

ECOG 3–4 vs 0–1 ,.0001 2.88 (2.31, 3.59)

Abbreviations: ECOG, Eastern Cooperative Group; LVI, lymphovascular
invasion; N, node; T, tumor.
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