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Abstract: 
 
Objective: Within 5 years after curative surgery for stage II colon cancer 25% of 

patients will relapse due to minimal residual disease (MRD). MRD is the net result 

of the biological characteristics of the primary tumour, which permits dissemination 

and survival in distant tissues and the host immune response, which eliminates 

cancer cells. We hypothesize that markers of immune function such as systemic 

inflammatory-immune index (SII) and lymphocytopenia are associated with the 

sub-type of MRD defined by bone marrow micro-metastasis (mM) and circulating 

tumour cells (CTCs). A higher immune dysfunction being associated with a more 

aggressive MRD and worse prognosis. 

Methods and Patients: Blood and bone marrow samples were taken to detect 

CTCs and mM using immunocytochemistry with anti-CEA one month after surgery, 

along with the absolute neutrophil, platelet and lymphocyte counts to determine the 

SII. The SII was compared with the sub-types of MRD; Group I MRD (-); Group II 

mM positive and Group III CTC positive. Follow-up was for up to 5 years or relapse 

and survival curves using Kaplan-Meier (KM) were calculated. 

Results: 181 patients (99 women) participated, mean age 68 years, median follow            

up 4.04 years; I: N=105, II: N= 36, III: N=40. The SII was significantly higher in                

Group III, as was the frequency of a SII >700, SII > 900 and absolute               

lymphocytopenia (Table 1), with no significant differences between Groups I and II. 
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In Group III patients the number of CTCs (1-2 CTCs versus ≥ 3 CTCs) was               

associated with the SII (739 (IQR 634-1081) versus 1084 (IQR 947-2032)           

respectively) (p<0.05) and the frequency of absolute lymphocytopenia  (6/26 23%  

versus 10/14 71% respectively p=0.008). 5-year PFS and RMST was significantly           

lower in Group III. 

Conclusions: The results of the study suggest that the severity of immune 

dysfunction as determined by the SII and absolute lymphocytopenia is associated 

with differing sub-types of MRD and a worse prognosis; increasing immune 

dysfunction is associated with a more aggressive CTC positive MRD sub-type; a 

higher number of CTCs detected is associated with a more severe immune 

dysfunction.    (340 words) 

Table 1: Systemic Inflammatory Index pre and post-surgery according to 
minimal residual disease sub-type. 
 
 Group I  

MRD negative  
N=105 

Group II  
CTC (-)mM (+) 
N=36 

Group III 
CTC (+)  
N=40 

p=value 

SII median (IQR) 
 
 

617 (380-816) 
 

687 (450-919) 
 

947 (647-1263) 
 

I vs III p<0.05a 

II vs III p=0.03a 

I vs II p=0.73a 

ANC median 
(IQR) 
 
APC median 
(IQR) 
 

4.5 (3.8-5.8) 
 
 
229 (202-263) 
 

5.5 (4.2-6.5) 
 
 
210 (179-241) 
 

4.9 (4.2-5.7) 
 
 
241 (191-274) 
 

NS 
 
 
NS 
 

ALC median 
(IQR) 
 
Lymphocytopenia 
 

1.7 (1.3-2.1) 
 
 
14/105 (13%) 

1.7 (1.4-2.3) 
 
 
6/36 (17%) 

1.2 (0.9-1.5) 
 
 
16/40 (40%) 
 

I vs II p=0.75a 

I vs III p<0.011a 

II vs III p=0.016a  
I vs II p=0.82b 
I vs III p<0.001b 

II vs III p<0.05b 

SII > 700 
 
 
SII > 900 
 
 
 
5 year PFS 
(Kaplan-Meier) 
 
RMST (years) 

28 (27%) 
 

 
22 (21%) 
 
 
 
98% (95% CI 
87-99%) 
 

14 (39%) 
 

 

12 (33%) 
 
 
 
68% (95% CI 
37-80%) 
 

26 (65%) 
 

 

24 (60%) 
 
 
 
7% (95% CI 
1-26%) 
 

I vs II p=0.39b 

I vs III p<0.01b 
II vs III p=0.28b 

I vs II p=0.20b 

I vs III p=0.001b 

II vs III p=0.03b 

 

p<0.01c 
 
 
p<0.01c 



 
 
 

4.9 (95% CI 
4.7-5.1) 
 

4.1 (95% CI 
3.6-4.7) 
 

 

 

1.7 (95% CI 
1.2-2.2) 
 

CTC= circulating tumour cell; mM=micro-metastasis; SII=systemic inflammatory index; 
ANC=absolute neutrophil count; APC=absolute platelet count; ALC=absolute lymphocyte count; 
IQR=inter quartile range; PFS= progression free survival; RMST= restricted mean survival time; 
NS=not significant; a Kruskal–Wallis test; b Pearson's chi-squared test; clog rank test 
 

 


