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Abstract

Adjuvant chemotherapy is the standard of care in patients with stage II colorectal cancer (CRC) with high-risk features. The 
objective of this study is to report survival benefits associated with adjuvant chemotherapy among patients with stage II colon 
cancer having one or more high risk features [T4 tumors, less than 12 lymph nodes examined (<12LN), positive margins, high-grade 
tumor, perineural invasion ,and lymphovascular invasion).This is a retrospective study which included 144 patients with stage II 
CRC treated at the medical oncology department of Fez over a period from December 2009 to November 2020. The Kaplan Meier 
method was used to estimate the median survival. 65% of patients (n= 93) received postoperative chemotherapy with a female 
predominance (44 %males 56%females). Microsatellite instability (MSI) was observed in 25 % of patients versus microsatellite 
stability (Mss) in 38 % of patients. Among the identified risk factors, occlusion, perforations and T4 tumors were observed in 14.8%, 
18% and 22.4% of patients respectively. Median overall survival for MSI patients was higher than MSS patients (36 months versus 
29 months). The majority of patients with MSS status and risk factors received chemotherapy with a median overall survival of 29 
months. Chemotherapy was well tolerated on the hematological and digestive level. The acute toxicities observed were mostly grade 
1 or 2. Our study showed an increased overall survival in patients with MSI. However, the indication for adjuvant chemotherapy 
must take into account the benefit/risk ratio for each patient.
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Introduction
Colorectal cancer (CRC) is the 3rd most common cancer in men 

after prostate and lung cancer. It is the second most common cancer 
in women after breast cancer [1–3]. However, this cancer is usually 
developed on preexisting lesion, which makes this cancer accessi-
ble to a prevention strategy. The study of colorectal cancer carci-
nogenesis has showed an accumulation of successive mutations, 
on both tumor suppressor genes and oncogenes [4]. There are two 
main pathways of carcinogenesis in the CRC: the chromosomal in-
stability pathway borrowed by 85% of sporadic colorectal cancers 
and all cancers developed in the context of familial adenomatous 
polyposis (FAP); and the microsatellites instability pathway, pre-
sent mainly in colorectal cancers of hereditary non-polyposis co 

 
lorectal cancer (HNPCC) and in 15% of sporadic CRC. This pathway  
is caused by instability of repeated sequences caused by deficient 
DNA repair. Genes that are involved are the mismatch repair (MMR) 
[4–7]. Adjuvant treatment of patients with stage II colon cancer is 
an area of controversy in medical oncology. The aim of adjuvant 
chemotherapy is to eradicate micro metastatic disease present at 
the time of surgery and prevent the development of distant meta-
static disease. National and international guidelines for the adju-
vant treatment of stage II colon cancer depends on the presence or 
absence of high-risk features (poorly differentiated histology, pre-
sence of lymphovascular invasion, presence of perineural invasion, 
report of < 12 lymph nodes, bowel obstruction, localized perfora-
tion, or positive margins).
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Methods
This is a retrospective study of 144 patients diagnosed with sta-

ge II colon cancer and treated at the medical oncology department 
of Fez over a period from December 2009 to November 2020. The 
Kaplan Meier method was used to estimate the median survival.

Results
65% of patients (n= 93) received adjuvant chemotherapy and 

included 44 %males 56%females. Mss status was reported in 38 % 
(n=56) of patients and MSI detected in 25 % (n=36). Regarding the 

reported risk factors, 14.8% of patients had an occlusion and 18% 
had perforations. T4 tumors observed in 22.4% of patients (figure 
1). Median overall survival for MSI patients was 36 months versus 
29 months for MSS patients. 88% of patients with MSS status and 
risk factors have benefited from chemotherapy with a median sur-
vival of 29 months. The patient’s tolerance profile was manageable 
on the hematological and digestive level. Acute toxicities observed 
were mainly grade 1 or 2 and consisted in vomiting and diarrhea in 
25% of cases, peripheral neuropathy in 21.5% of cases and neutro-
penia in 8.5% of cases. (Table1)

Figure 1: Main risk factors in patients with stage II colon cancer.

Table 1: Different toxicities of chemotherapy.

Vomiting and diarrehea 25%

Peripheral neuropathy 21.50%

Neutropenia 8.50%

Discussion
Stage II colon cancers form a very heterogeneous group from 

an anatomopathological point of view with a very heterogeneous 
prognosis associated with 5-year overall survival rates of 87.5% 
in stage IIa and 58.4% in stage IIc [8]. The results reported on the 
effect of adjuvant chemotherapy in the treatment of stage II colon 
cancers are also very heterogeneous and few specific trials have 
been conducted to try to answer the question. These are most often 
results from subgroup analyzes within trials that included stages 
II and III and from meta-analyses. Analysis using interaction te-
sts of the data from the NSABP C01-4 trials showed that adjuvant 
chemotherapy benefited stage II patients included with a relative 
reduction in mortality identical to that of stage III. Overall, there 
is a trend in favor of a benefit of adjuvant chemotherapy for stage 

II cancers, but a priori only concerns a subgroup of patients. The 
demonstration of the potential interest of adjuvant chemotherapy 
for stage II cancers has been reported through the results of the 
QUASAR study [9–11]. This study (n = 3239 patients with colon or 
rectal cancer) compared adjuvant chemotherapy with 5-fluoroura-
cil (5-FU) + folinic acid ± levamisole to one arm without adjuvant 
chemotherapy in patients with colorectal cancers predominantly of 
stage II (91%). In subgroup analysis, for stage II colon cancers, the 
relative risk of recurrence at 2 years was reduced by 29% with a ha-
zard ratio (HR) of 0.71 (95% CI: 0.54 - 0, 92; p = 0.01) with a non-si-
gnificant trend towards improvement in overall survival an HR of 
0.83 (95% CI: 0.65 - 1.07; NS). The MOSAIC study, which included 
stage II and III patients, compared adjuvant chemotherapy with 
FOLFOX4 to LV5FU2 . In the subgroup of all stage II patients, there 
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is no 10-year survival benefit in favor of FOLFOX4 (78.4% versus 
79.8%; HR: 1.00; CI 95 %, 0.74-1.35; p=0.98). For the high-risk sta-
ge II subgroup (T4, perforated tumor, or number of nodes examined 
< 10), treatment with FOLFOX4 resulted in a statistically nonsigni-
ficant improvement in disease-free survival compared to LV5FU2 
(RR: 0, 79; 95% CI: 0.55 - 1.13; NS) and overall survival at 10 years 
(RR: 0.89; 95% CI: 0.60 - 1.32; NS) [12–14].

Routine determination of MSI or dMMR status should be re-
commended to discuss the indication of adjuvant chemotherapy 
for a patient operated on for stage II colon cancer with poor pro-
gnostic factors [15]. In our study MSI observed in 25 % (n=36) of 
patients versus Mss in38 % (n=56) of patients. The good prognosis 
of patients operated on for stage II colon cancer with a molecular 
MSI and/or immunohistochemical dMMR phenotype (generally 
of faster evaluation than in molecular biology) is an argument for 
not offering adjuvant chemotherapy. This element can only appe-
ar in the discussion if the MSI status is available within a time fra-
me compatible with the establishment of adjuvant chemotherapy 
(ideally within 4 weeks after the date of surgery). the indication 
of adjuvant chemotherapy for patients with stage II cancer should 
be discussed on a case-by-case basis with an assessment of the ri-
sk-benefit ratio of this adjuvant chemotherapy and with knowledge 
of the MSI status of the cancer. [16] The potential gain of adjuvant 
chemotherapy in stage II is to be weighed according to the toxicity 
of the chemotherapy and the risk-benefit ratio. The benefit in sur-
vival being moderate (between 2 to 5% in absolute value according 
to the risk of recurrence with fluoropyrimidines alone), it should 
encourage practitioners to separate stage II tumors according to 
their “relative” risk of recurrence: 

1. risk “ relative” low or moderate recurrence: - MSS tumor 
with the following good prognostic factors: T3, analysis of more 
than 12 lymph nodes [17], absence of venous, perineural and/
or lymphatic emboli, well or moderately differentiated tumor, 
and absence tumor perforation - MSI tumor 

2. high “relative” risk of recurrence (MSS tumors with one 
or more of the following poor prognostic factors): T4, analysis 
of less than 12 lymph nodes, presence of venous, perineural 
and/or lymphatic emboli, poorly differentiated tumour, tumor 
perforation and for some revealing occlusion and presence of 
isolated neoplastic cells in an N0 lymph node (CTI).

For some experts, the presence of venous, perineural and/or 
lymphatic emboli cannot be considered when it is a single risk fac-
tor as a high risk. The same is true of tumoral occlusion, the defini-
tion of which is often very vague and heterogeneous in the publica-
tions (the occlusive nature of the tumor in endoscopy is not a factor 
of poor prognosis, unlike the clinical and radiological occlusive 
syndrome treated by stoma or emergency colectomy). The poor-
ly differentiated nature of the tumor is associated with a high risk 
only in the case of an MSS tumor (MSI tumors are very often poorly 
differentiated and have a good prognosis). The presence of isolated 
neoplastic cells in a ganglion - T3N0(CTI) - is a rare situation that is 
considered by some to be a high-risk factor. It should be noted that 

the data in the literature on these anatomopathological risk factors 
for recurrence for stage II come from a posteriori analyzes by sub-
groups and that the benefit of adjuvant chemotherapy as a function 
of these factors has not been demonstrated. It is likely that in the 
near future, a more precise molecular classification of colon can-
cers will make it possible to stratify the therapeutic management 
of patients with localized colon cancer with perhaps different treat-
ments for mutated BRAF, MSI, HER2 amplified [18].

Another approach is the monitoring of residual disease using 
circulating DNA of tumor origin (ctDNA) in blood. [19,20] The de-
tection of blood ctDNA postoperatively in patients treated for loca-
lized colon cancer seems very promising as a biomarker associated 
with disease-free survival and overall survival and for monitoring 
adjuvant chemotherapy. It will probably be an important future fac-
tor in the strategy of adjuvant treatment of localized colon cancer 
and prospective studies are currently underway to validate it, such 
as the CIRCULATE-PRODIGE 70 study in stage II [21,22]. 

Conclusion
Stage II colon cancers form a very heterogeneous group from 

an anatomopathological point of view with a very heterogeneous 
prognosis in terms of overall survival. Our study showed a higher 
overall survival in patients with MSI. However, the indication of 
adjuvant chemotherapy for patients with stage II cancer is to be di-
scussed on a case-by-case basis with an assessment of the risk-be-
nefit ratio of this adjuvant chemotherapy and with knowledge of 
the MMR/MSI status of the cancer.
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