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TABLE I Univariate and Multivariate Prognostic Analyses in 425 Stage III Colorectal Cancer

DFS [o}}
Univariate Multivariate Univariate Multivariate
S-year S-year

Variables rate HR (95% CI) P value* HR (95% CI) P value* rate HR (95% CI) P value* HR (95% CI) P value*
Age (years)

<60 68.6 1 (referent) — — 85.7 1 (referent) — —

>60 71.6 0.938  (0.640-1.374) NS (0.740) - e — 87.4 0.932  (0.508-1.712) = NS (0.821) — —_ -
Gender

Female 69.4 1 (referent) — — 85.9 1 (referent) —_ —

Male 72.3 1.185  (0.820-1.713) NS (0.365) — e e 87.9 1252 (0.688-2.278) NS (0.462) — - —
Tumor location NS (0.052)

Proximal 68.1 1 (referent) 1 (referent) 85.7 1 (referent) —_ —

Distal 79.8 0.609  (0.381-0.923) 0.038 0.716  (0.427-1.201) NS (0.205) 90.5 0.618  (0.286-1.332) NS (0.219) o — —_—

Rectum 60.0 1246 (0.806-1.927) NS (0.322) 1.338  (0.831-2.155) NS (0.230) 82.6 1.323  (0.658-2.661) NS (0.431) — — —
Mucinous histology 0.041 0.008

CAC 725 1 (referent) 1 (referent) 89.0 1 (referent) 1 (referent)

ACM 65.8 1351  (0.757-2.411) NS (0.308) 1.125  (0.587-2.156) NS (0.722) 70.2 2916  (1.391-6.114) 0.004 2314 (0.773-6.932) NS (0.133)

MAC 37.5 3.205  (1.671-6.147) <0.001 2.649  (1.210-5.802) 0.014 67.7 3.992  (1.555-10.248) 0.004 3.569  (1.535-8.300) 0.003
Intramural vascular invasion

Negative 85.6 1 (referent) 1 (referent) 95.0 1 (referent) 1 (referent)

Positive 67.3 2.696  (1.411-5.152) 0.002 2522 (1.202-5.292) 0.014 85.0 3230 (1.002-10.411) 0.013 2.293  (0.672-7.818) NS (0.184)
pT stage 0.021 0.001

pT1 or pT2 86.0 1 (referent) 1 (treferent) 97.2 1 (referent) 1 (referent)

pT3 69.2 2.886  (1.498-5.558) 0.001 1.844  (0.930-3.656) NS (0.079) 873 4472 (1.067-18.743) 0.040 2.681  (0.617-11.652) NS (0.188)

pT4 53.6 4.594  (2.206-9.569) <0.001 2.896  (1.335-6.280) 0.007 68.3 13.439  (3.072-58.790) <0.001 7.618  (1.658-34.999) 0.009
PN stage .

pN1 75.8 1 (referent) 1 (referent) 90.2 1 (referent) 1 (referent)

pN2 54.9 2.099  (1.452-3.034) <0.001 1391 (0.873-2.217) NS (0.164) 76.5 2741 (1.534-4.898) <0.001 1.516  (0.761-3.019) NS (0.236)
Stage (7th AJCC)

A 86.2 1 (referent) — — 97.0 1 (referent) — —

B 71.6 2741 (1.373-5.470) 0.004 — — — 89.8 3202 (0.753-13.620) NS (0.115) — — —

mcC 479 5.582  (2.681-11.621) <0.001 — — — 63.7 14972 (3.518-63.712) <0.001 — e —
KRAS gene status

Wild type 67.5 1 (referent) — — 85.5 1 (referent) — —

Mutant 63.5 1136 (0.752-1.715) NS (0.543) — — — 80.1 1350  (0.717-2.544) NS (0.352) — e —
BRAF gene status

Wild type 71.7 1 (referent) 1 (referent) 87.8 1 (referent) 1 (referent)

Mutant 47.4 2.616  (1.404-4.874) 0.002 1.404  (0.709-2.780) NS (0.330) 70.8 3.110  (1.314-7.359) 0.009 1.070  (0.391-2.930) NS (0.895)
Preoperative CEA (ng/ml)

<5 73.1 1 (referent) — — 87.6 1 (referent) — —

>5 654 1.397  (0.966-2.021) NS (0.075) e — — 84.8 1231 (0.676-2.240) NS (0.496) e — —
Preoperative CA19-9 (ng/ml)

<37 73.1 1 (referent) 1 (referent) 88.9 1 (referent) 1 (referent)

>37 56.3 1.930  (1.282-3.026) 0.002 1.691  (1.061-2.696) 0.027 74.3 2.637  (1.407-4.942) 0.002 2,023 (1.004-4.076) 0.048
LNR

<20 75.1 1 (referent) 1 (referent) 92.0 1 (referent) 1 (referent)

>20 58.0 1952 (1.351-2.821) <0.001 1.675  (1.054-2.663) 0.029 72.5 3.893  (2.173-6.975) <0.001 3.016  (1.517-5.997) 0.001
Adjuvant chemotherapy

Abscence 63.1 1 (referent) 1 (referent) 76.1 1 (referent) 1 (referent)

Presence 72.2 0.677  (0.444-1.034) 0.041 0.607  (0.390-0.947) 0.027 89.0 0.390  (0.210-0.724) 0.002 0.426  (0.213 to -0.852) 0.015

AJCC, 7th edition of the American Joint Committee on Cancer; Proximal, cecum to transverse colon; Distal, splenic flexure to sigmoid; LNR, lymph node ratio (ratio between metastatic and examined lymph nodes); DFS,
disease-free survival; OS, overall survival; MSS, microsatellite stable; MSI-H, microsatellite instability-high; BRAF-W, BRAF-wild type; BRAF-M, BRAF-mutation; CAC, conventional adenocarcinoma, ACM,

adenocarcinoma with mucinous component; MAC, mucinous adenocarcinoma; NS, not significant; N/A, not applicable.

*Cox proprtional harzard model.
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Kaplan-Meier curves of 5-year OS according to mucinous histology (A) in 425 stage III CRC patients. OS defined as the time from tumor

resection to death from any cause. (B) Patients with recurrence (n = 118): OS defined as time from tumor recurrence to death. Log-rank test used to
compare distribution among mucinous histology. CAC, conventional adenocarcinoma; ACM, adenocarcinoma with mucinous component; MAC,

mucinous adenocarcinoma.

Japan, DES was 88.1% for stage IIIA, 75.3% for stage I1IB, and 52.8%
for stage ITIC CRC in ACTS-CC study [20], and 90.4% for stage IIIA,
74.1% for stage I11B, and 58.9% for stage ITIC in JCOG 0205 study [29],
findings consistent with outcomes in the present study (Table II). In
addition, 5-year OS (88.1%) in the present study was also similar to the
OS (87.9%) in JCOG 0205 study. These findings support that patients in
the present study had general outcomes of stage III CRC in Japanese
population.

The MAC was observed in only 16 (3.7%) of the 425 patients with
stage III CRC. The incidence of MAC is greater in North American and
Ttalian populations than in Korean or Japanese populations, which is
suggestive of ethnic differences [7,14,15,30-32]. The primary limitation
to the present study is the small number of patients with mucinous
histology and those treated with a combination of L-OHP and 5-FU
chemotherapy, which hampered part of the statistical analyses, including
retrospective analyses. In contrast, the strength of the present study is the
homogeneous population with stage III CRCs that were diagnosed and
treated at a single institution. Of note, the prognostic analysis included
OS as a hard end point to avoid any misleading conclusions. In
addition, we confirmed that MAC exhibited unique characteristics
similar to previous studies, such as advanced disease progression,
frequent BRAF mutation, and unfavorable DFS [9-12]. Although the
findings of the present study must be interpreted with caution, these
are potential of great value and require validation in a larger number of
patients.

In conclusion, MAC has one of the most aggressive phenotypes of
stage III CRC. Estimated risk of recurrence with ACM is similar to that
of CAC, but the outcome is extremely poor once recurrence occurs and
identical to that of MAC. Thus, both MAC and ACM are adverse
prognostic factors for OS. Further research is required to validate the
clinical relevance of the mucinous histology in stage III CRC.
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