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Abstract: The diagnosis of colorectal cancers (CRC) at its early stage is challenging due to lack of early markers. 
Current diagnostic tests are either invasive or show low sensitivity. Interleukins are known to elevate and play important 
roles in the development and progression of the CRC. The studies on interleukin profiles of CRC patients are mainly 
confined to Caucasian populations while South Asian data are sparse. Therefore, the aim of this study was to investigate 
the serum IL-6 and IL-10 levels in a cohort of Sri Lankan CRC patients and explore their potential to be used as markers 
for early diagnosis/prognosis of CRC. Blood samples from 35 CRC patients and 35 healthy volunteers were obtained 
after informed consent. Their clinical findings and carcinoembryonic antigen (CEA) levels were recorded. Concentrations 
of IL-6 and IL-10 were measured using ELISA according to manufacturer’s protocols. 

Mean serum [IL-6] was found to be significantly higher in CRC patients than controls (p<0.05). The mean [IL-10]showed 
no difference to that of controls. (p>0.05). Interestingly, the [IL-6] in CRC patients were correlated with the disease stage 
(Stage I-0.16pg/ml; stage II-7.01pg/ml; stage III-15.8pg/ml and stage IV-35.48pg/ml). CEA levels were not correlated 
with the disease stage or withIL-6 levels. This study provided preliminary evidence to use IL-6 as a potential biochemical 
marker for the diagnosis of CRC inaddition to CEA. Furthermore, IL-6 could be a marker for prognosis of CRC. Further 
studies with higher patient samples are needed to validate the results of this study. 
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INTRODUCTION 

Colorectal cancer (CRC) is a significant global 
health concern, ranking as the third most prevalent 
type of cancer and the fourth leading cause of cancer-
related deaths. Its incidence is increasing, particularly 
among Asian and South Asian populations [1]. In 2020, 
there were 1.93 million new CRC cases reported 
worldwide, with 935,173 deaths attributed to CRC. Asia 
had the highest CRC incidence rate, accounting for 
10.6% of all cases with cancers [2,3]. 

Colonoscopy and fecal occult blood test are widely 
used for CRC screening [4,5]. However, colonoscopy is 
invasive, and fecal occult blood test possess low 
sensitivity for polyps, especially for smaller ones [6]. 
Therefore, development of non-invasive diagnostic and 
prognostic biomarkers is critical for the early detection 
of CRC as well as in predicting prognosis and 
determining treatment interventions.  

Currently, the glycoprotein carcinoembryonic 
antigen (CEA) is the mostly used non-invasive blood-
based molecular marker for CRC [7-9]. Despite the 
widespread use in monitoring CRC, CEA has various 
limitations, including its negative expression in 
approximately 20% of CRC tumors [10,11]. CEA levels  
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may also be elevated in various non-malignant 
conditions and other malignancies [12-14]. Additionally, 
some patients with CRC do not give higher values of 
CEA and for the CEA negative cohort there is no 
serological test available to assess the disease status. 
These lackings highlight the need for new biomarkers 
which may be used concurrently with CAE in diagnosis 
/prognosis of CRC. 

Interleukin-6 is an inflammatory cytokine that plays 
a pivotal role in the pathogenesis of CRC [15]. 
Overexpression of IL-6 within CRC tissues has been 
observed and its pathological role in CRC has been 
suggested by many researchers [16-18].It facilitates 
cancer cell proliferation, angiogenesis and progression 
[19-22]. Interleukin 10 (IL-10) is an anti-inflammatory 
cytokine which increases over time during CRC 
progression [23,24]. High preoperative serum levels of 
IL-10 have shown correlation with poor survival of CRC 
patients [25].  

The above literature highlights the importance of 
these molecules in the development and progression of 
the CRC. However, the concentrations of these 
cytokines in blood have been investigated in a few 
studies confined to Caucasian populations and are not 
being used in clinical practice. None of the studies up 
to date have investigated the serum levels of these 
cytokines in South Asian populations. Therefore, the 
aim of this study was to fill the gap in the current 
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literature by investigating the serum levels of IL-6 and 
IL-10 in a cohort of Sri Lankan patients. This may help 
in exploring their potential as markers for early 
diagnosis/prognosis of CRCs. 

MATERIALS AND METHODS 

Patient Recruitment 

A total of thirty five colorectal cancer patients were 
recruited from the University Hospital of General Sir 
John Kotelawala Defence University (UHKDU) and 
National Cancer Institute (NCI), Sri Lanka between 
January 2021 and February 2022. Patients under 18 
years of age, patients who had received any treatment 
for colorectal cancer or had other cancers, patients with 
chronic diseases (such as diabetes), immune diseases, 
cardiovascular diseases or cerebrovascular diseases 
were excluded. The control group consisted of thirty 
five healthy volunteers with no comorbidities or family 
history of malignancy who were registered at the Blood 
Bank of UHKDU. Informed written consent of patients 
and controls was obtained prior to their participation in 
the study. This study was conducted in adherence to 
the principles outlined in the 2014 Helsinki Declaration 
[26], and ethical approval was obtained from the Ethics 
Review Committee of the Faculty of Medicine, General 
Sir John Kotelawala Defence University. Patients and 
volunteers were recruited only after obtaining written 
informed consent.  

Sample Collection and Serum Separation 

Demographics and relevant clinical data were 
recorded. Peripheral venous blood samples (3-5 mL) 
were collected from patients (n=35) and controls (n=35) 
and transported in plain tubes containing no 
anticoagulants,to the laboratory at 40C. Samples were 
collected from patients prior to any form of treatment at 
the time of diagnostic blood sampling. Blood samples 
from healthy blood donors were obtained for the control 
group. Blood samples were centrifuged within 30-60 
minutes at 1000 g for 15 minutes in a refrigerated 
centrifuge to separate serum. Serum samples were 
collected and stored in pyrogen-free plastic 
microcentrifuge tubes at – 800C until the diagnosis of 
CRC is confirmed to proceed with analysis. Samples 
were stored with a code instead of the participant’s 
name.  

Enzyme-Linked Immunosorbent Assays for IL-6 
and IL-10 

Serum IL-6 and IL-10 cytokine levels of patients and 
controls were analyzed using a commercial Enzyme-

linked immunosorbent assay (ELISA) kits (Elabscience, 
USA). The assay was performed according to the 
manufacturer’s protocols. The standard and all 
samples were assayed in duplicate. Readings were 
taken at a wavelength of 450 nm using an ELISA 
microplate reader. Analyses of some samples were not 
possible due to the lack of adequate sample volumes. 
The serum concentrations of CEA were obtained from 
the patient’s laboratory reports. 

Statistical Analysis 

t-test was used to investigate if there is a significant 
difference between serum CEA IL-6 and IL-10 levels of 
patient and control groups. P values <0.05 were 
considered statistically significant.The correlation was 
calculated to understand the relationships between 
CEA and IL-6 levels, CEA and the stage of the disease 
and IL-6 and the stage of the disease. All statistical 
analyses were performed using IBM SPSS Statistics 
for Windows (Armonk, NY, USA) version 28. 

RESULTS 

Demographic and Clinical Characteristics 

Patient characteristics, tumor characteristics and 
pre-operative blood test findings are summarized in 
Table 1. Four patient samples and seven control 
samples were excluded from analysis due to 
inadequate serum volume. The mean age of patients 
(n=31) was 65 years, and majority of them were males 
(61.29%).The mean age of the control group (n=28) 
was 31 years. Tumors have beenclassified according 
to the 8th edition of the American Joint Committee on 
Cancer (AJCC) staging system with the aid of 
radiological images. Mean tumor size was 4.89 cm 
(1.40 -9.00 cm) and majority of tumors were left sided 
(77.42%), moderately differentiated (64.52%), stage III 
(48.39%) and were adenocarcinomas (90.32%).  

Serum IL-6 and IL-10 Levels  

Mean IL-6 concentration of the patient group(26.67 
pg/ml)was significantly higher than that of controls 
(8.35 pg/ml) (p < 0.05). There was no significant 
difference between the [IL-10] serum levels of CRC 
patients and the control group (p > 0.05). No significant 
difference was observed in the IL-6 or IL10 serum 
levels of smokers and non-smokers (p > 0.05). 

Relationship between Serum IL-6 and CEA Levels  

The mean concentration of CEA was 41.6 ng/mL in 
this patient cohort. When data was analysed to see if 
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there is a correlation between [CEA] and [IL6], it was 
found that the correlation was not significant (r2=0.10). 
Any correlation between CEA and IL10 levels was also 
not observed. 

Correlation between Serum IL-6 / IL-10 Levels and 
Clinical Findings 

The serum [IL-6] concentrations observed in 
different CRC stages were: stage I: 0.16pg/ ml; stage 

II: 7.01pg/ ml; stage III: 15.8pg/ ml, and stage IV: 
35.48pg/ml. Interestingly, the serum IL-6 level was 
significantly correlated with the disease stage (r = 0.52, 
p = 0.0136) and degree of metastasis (r = 0.43, p = 
0.0379). However, the analyses revealed that the 
serum IL-6 levels are not significanly associated with 
other clinical findings such as hemoglobin, liver 
enzyme concentrations or the tumor size. Furthermore, 
there was no correlation between IL-10 levels with the 
disease satge or any other clinical finding.  

Table 1: Demographic and Clinical Characteristics of Subjects 

Patients (P)  Controls (C) 
Variables  

(n=31) (n=28) 

Age  65 (41-89 yrs) 31 (22-50 yrs) 

Male 19 (61.29%) 20 (71.43%) Gender 

Female 12 (38.71%) 8 (28.57%) 

Adenocarcinoma 28 (90.32%)  

Signet ring cell carcinoma 1 (3.23%)  

Histology 

Not available 2 (6.45%)  

I 0 (0.00%)  

II 3 (9.68%)  

III 15 (48.39%)  

IV 4 (12.90%)  

Stage 

Not available 9 (29.03%)  

Well-differentiated 1 (3.23%)  

Well to moderately differentiated  1 (3.23%)  

Moderately differentiated 20 (64.52%)  

Poorly differentiated 1 (3.23%)  

Grade 

Not available 8 (25.81%)  

Right sided 3 (9.68%)  

Left sided 24 (77.42%)  

Transverse colon 2 (6.45%)  

Tumor Location 

Not available 2 (6.45%)  

Tumor size (cm) 4.89   

Mean IL-6 (pg/mL) 26.67 8.35  

Mean IL-10 (pg/mL) 2.46  2.45 

Mean CEA (ng/mL) 41.6  

Mean Hb (g/dL) 10.31  

Mean Platelet (X109/L) 348.80  

Mean RBC (X1012/L) 4.23  

Selected Blood 
Parameters 

Mean WBC (X109/L) 9.57  

Mean ALT (U/L) 21.24  

Mean AST (U/L) 24.04  

Mean ALP (U/L) 137.70  

Liver Function Tests 

Mean GGT (U/L) 36.10  
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Correlation Between Serum CEA Levels and 
Clinical Findings 

CEA levels were not significantly associated with 
any of the following; disease stage, hemoglobin, liver 
enzyme levels or thetumor size.  

DISCUSSION 

Most CRC are diagnosed at later stages of the 
disease due to the lack of precise molecular marker. 
Therefore, identification of early molecular markers of 
CRC is vital for early treatments to reduce the mortality 
rates. This study was conducted to investigate the IL-6 
and IL-10levels in a cohort of South Asian patients with 
CRC and to evaluate their potential to be used as 
diagnostic and prognostic markers for CRC.  

Interleukins are emerging as novel molecular 
drivers in CRC development and progression [15-18, 
23-24]. Thus, they could be used as markers in 
diagnosing and predicting prognosis of CRC. Research 
data on interleukin profiles of CRC patient populations 
are mainly confined to the Caucasian populations. 
Therefore, more and more data from different 
populations are needed to substantiate the current 
findings which will enable ILs to be used as molecular 
markers for CRC. 

In this study, we demonstrate that IL-6 could be a 
useful diagnostic and prognostic marker for CRC to be 
used along with CEA. The observed mean IL-6 level of 
CRC patients in this cohort was significantly higher 
than that of control group. Similar observations have 
been reported by Shigaet et al. with significantly 
increased expression of IL-6 in patients with CRC. 
Elevated IL-6 levels in both serum and tumour tissue 
itself have been reported by many other groups [27-
30].  

Our data shows a strong correlation between the 
mean [IL-6] and the stage of the disease (stage I vs IV: 
0.16pg/ ml vs 35.48pg/ml stage). Consistent findings 
have been reported previously. High levels of IL-6 have 
shown to be correlated with advanced stages of CRC 
[31]. In line, Kaminska et al., has reported a significant 
increase in serum IL-6 levels in advanced tumor stage 
of CRC and the levels have shown reduction on the 
10th day following surgery [32]. Moreover, Belluco et al. 
reports that patients with stage III and stage IV CRC 
had a significantly higher IL-6 serum concentrations 
than those with stage I and stage II disease [33].  

CEA is currently in clinical practice in the routine 
diagnosis of CRC. Significantly elevated CEA levels 

were observed in our patient group compared to the 
control group (p<0.05). However, in contrast to the 
previous findings, the CEA levels in our study showed 
no correlation with the disease stage or other clinical 
findings [34]. Some studies have shown that serum 
CEA level is higher in advanced stages of CRC [34,35]. 
Hence, our data is in favor of assessing IL-6 levels in 
CRC patients along with CEA in routine diagnostic 
work up particularly when predicting the prognosis.  

Some studies show a positive correlation between 
serum IL-6 and CEA levels [33,36]. However, we did 
not find a correlation between IL-6 and CEA levels in 
this patient cohort. Consistent observations have been 
reported by Goydos et al. [37]. 

In our study no significant difference was found in 
IL-10 serum levels between patients and controls. 
Previous studies report higher serum levels of IL-10 in 
advanced stages of CRC [38, 39], while others do not 
report such association [40]. Abtahi et al. have reported 
that higher IL-10 levels are associated with poor 
prognosis [39].Though our data does not demonstrate 
a significance of IL-10 in CRC diagnosis or prognosis, 
the potential of IL-10 as a marker in CRC needs more 
investigation. 

CONCLUSIONS 

Overall, our results shed light on IL-6 as a potential 
candidate interleukin marker for CRC which needs 
validation with higher sample numbers. Herein we 
suggest IL-6 could be used along with CEA in the 
diagnosis and prognosis of CRC.  

FUNDING  

This research was funded by General Sir John 
Kotelawela Defence University (Grant No: 
KDU/RG/FOM/007). 

CONFLICT OF INTEREST  

The authors have no financial or non-financial 
competing interests to declare. 

AUTHOR CONTRIBUTIONS 

W M M S Bandara: concept, design, definition of 
intellectual content, data acquisition, data analysis, 
statistical analysis, manuscript preparation, manuscript 
editing and manuscript review. F T Muhinudeen: 
literature search, experimental studies, data 
acquisition, data analysis, statistical analysis, 
manuscript preparation. S L Malaviarachchi: concept, 



Potential of Pre-Operative Serum Interleukin-6 as a Biomarker Journal of Cancer Research Updates, 2024, Vol. 13     35 

clinical studies, manuscript editing and manuscript 
review. A J I S Rathnayake: concept, design, definition 
of intellectual content, data acquisition, data analysis, 
statistical analysis, manuscript preparation, manuscript 
editing and manuscript review 

ACKNOWLEDGEMENT 

We thank General Sir John Kotelawala Defence 
University for financial assistance. We would like to 
thank the administrative and academic staff of the 
General Sir John Kotelawala Defence University for the 
support rendered throughout this research. 

REFERENCES 

[1] Pourhoseingholi MA. Increased burden of colorectal cancer 
in Asia. World J Gastrointest Oncol 2012; 4: 68-70.  
https://doi.org/10.4251/wjgo.v4.i4.68 

[2] Huang J, Ngai CH, Deng Y, et al. Cancer incidence and 
mortality in Asian countries: A trend analysis. Cancer Control 
2022; 29: 10732748221095955.  
https://doi.org/10.1177/10732748221095955 

[3] Rajappa S, Singh M, Uehara R, et al. Cancer incidence and 
mortality trends in Asia based on regions and human 
development index levels: an analyses from GLOBOCAN 
2020. Curr Med Res Opin 2023; 39: 1127-1137.  
https://doi.org/10.1080/03007995.2023.2231761 

[4] Bond JH. Fecal occult blood test screening for colorectal 
cancer. Gastrointest Endosc Clin N Am 2002; 12: 11-21.  
https://doi.org/10.1016/s1052-5157(03)00054-0 

[5] Bond JH. Colorectal cancer screening: the potential role of 
virtual colonoscopy. J Gastroenterol 2002; 37(Suppl 13): 92-
96.  
https://doi.org/10.1007/BF02990108 

[6] Levin B, Lieberman DA, McFarland B, et al. Screening and 
surveillance for the early detection of colorectal cancer and 
adenomatous polyps, 2008: a joint guideline from the 
American Cancer Society, the US Multi-Society Task Force 
on Colorectal Cancer, and the American College of 
Radiology. CA Cancer J Clin 2008; 58: 130 -160. 
https://doi.org/10.3322/CA.2007.0018 

[7] Belluco C, Nitti D, Frantz M, et al. Interleukin-6 blood level is 
associated with circulating carcinoembryonic antigen and 
prognosis in patients with colorectal cancer. Ann Surg Oncol 
2000; 7: 133-8.  
https://doi.org/10.1007/s10434-000-0133-7 

[8] Thirunavukarasu P, Talati C, Munjal S, et al. Effect of 
incorporation of pretreatment serum carcinoembryonic 
antigen evels into AJCC staging for colon cancer on 5-year 
survival. JAMA Surg 2015; 150: 747-755.  
https://doi.org/10.1001/jamasurg.2015.0871 

[9] Sajid KM, Parveen R, Durr-e-Sabih, et al. Carcinoembryonic 
antigen (CEA) levels in hookah smokers, cigarette smokers 
and non-smokers. J Pak Med Assoc 2007; 57: 595-9.  

[10] Nicholson BD, Shinkins B, Pathiraja I, et al. Blood CEA levels 
for detecting recurrent colorectal cancer. Cochrane Database 
Syst Rev 2015; (12): CD011134.  
https://doi.org/10.1002/14651858.CD011134.pub2 

[11] Katoh H, Yamashita K, Kokuba Y, et al. Diminishing impact 
of preoperative carcinoembryonic antigen (CEA) in prognosis 
of Dukes' C colorectal cancer. Anticancer Res 2008; 28(3B): 
1933-41.  

[12] Nadji M. Tumor markers in gynecologic neoplasms. Clin Lab 
Med 1990; 10: 105-17.  

[13] Grunnet M, Sorensen JB. Carcinoembryonic antigen (CEA) 
as tumor marker in lung cancer. Lung Cancer 2012; 76: 138-
43.  
https://doi.org/10.1016/j.lungcan.2011.11.012 

[14] Asad-Ur-Rahman F, Saif MW, et al. Elevated level of serum 
carcinoembryonic antigen (CEA) and search for a 
malignancy: A case report Cureus 2016; 8(6): e648.  
https://doi.org/10.7759/cureus.648 

[15] Waldner MJ, Foersch S, Neurath MF, et al. Interleukin-6: a 
key regulator of colorectal cancer development. Int J Biol Sci 
2012; 8: 1248-53. 
https://doi.org/10.7150/ijbs.4614 

[16] Komoda H, Tanaka Y, Honda M, et al. Interleukin-6 levels in 
colorectal cancer tissues. World J Surg 1998; 22: 895-8.  
https://doi.org/101007/s002689900489 

[17] Maihöfner C, Charalambous MP, Bhambra U, et al. 
Expression of cyclooxygenase-2 parallels expression of 
interleukin-1beta, interleukin-6 and NF-kappaB in human 
colorectal cancer. Carcinogenesis 2003; 24: 665-71.  
https://doi.org/10.1093/carcin/bgg006 

[18] Eldesoky A, Shouma A, Mosaad Y, et al. Clinical relevance 
of serum vascular endothelial growth factor and interleukin-6 
in patients with colorectal cancer. Saudi J Gastroenterol 
2011; 17: 170-3.  
https://doi.org/10.4103/1319-3767.80378 

[19] Corvinus FM, Orth C, Moriggl R, et al. Persistent STAT3 
activation in colon cancer is associated with enhanced cell 
proliferation and tumor growth. Neoplasia 2005; 7: 545-55.  
https://doi.org/10.1593/neo.04571 

[20] Lin Y, He Z, Ye J, et al. Progress in Understanding the IL-
6/STAT3 Pathway in Colorectal Cancer. Onco Targets Ther 
2010; 13: 13023-13032.  
https://doi.org/10.2147/OTT.S278013 

[21] Grivennikov S, Karin E, Terzic J, et al. IL-6 and Stat3 are 
required for survival of intestinal epithelial cells and 
development of colitis-associated cancer. Cancer Cell 2009; 
15: 103-13.  
https://doi.org/10.1016/j.ccr.2009.01.001 

[22] Florescu DN, Boldeanu MV, Șerban RE, et al. Correlation of 
the pro-inflammatory cytokines IL-1β, IL-6, and TNF-α, 
inflammatory markers, and tumor markers with the diagnosis 
and prognosis of colorectal cancer. Life (Basel) 2023; 13: 
2261.  
https://doi.org/10.3390/life13122261 

[23] Li B, Wang F, Ma C, et al. Predictive value of IL-18 and IL-10 
in the prognosis of patients with colorectal cancer. Oncology 
letters 2019; 18: 713-719.  
https://doi.org/10.3892/ol.2019.10338 

[24] O'Hara RJ, Greenman J, MacDonald AW, et al. Advanced 
colorectal cancer is associated with impaired interleukin 12 
and enhanced interleukin 10 production. Clin Cancer Res 
1998; 4: 1943-8. 

[25] Stanilov N, Miteva L, Deliysky T, et al. Advanced colorectal 
cancer is associated with enhanced IL-23 and IL-10 serum 
levels. Lab Med 2010; 41(3): 159-63.  
https://doi.org/10.1309/LM7T43AQZIUPIOWZ 

[26] World Medical Association. World Medical Association 
Declaration of Helsinki. Ethical principles for medical 
research involving human subjects. Bull World Health Organ. 
2001; 79: 373-4. 

[27] Shiga K, Hara M, Nagasaki T, et al. Preoperative serum 
interleukin-6 is a potential prognostic factor for colorectal 
cancer, including Stage II patients. Gastroenterol Res Pract 
2016: 9701574.  
https://doi.org/10.1155/2016/9701574 

[28] Komoda H, Tanaka Y, Honda M, et al. Matsuo Y, Hazama K, 
Takao T. Interleukin-6 levels in colorectal cancer tissues. 
World J Surg 1998; 22: 895-8. 

 



36     Journal of Cancer Research Updates, 2024, Vol. 13 Bandara et al. 

[29] Chung YC, Chang YF. Serum interleukin-6 levels reflect the 
disease status of colorectal cancer. J SurgOncol 2003; 83: 
222-6.  
https://doi.org/10.1002/jso.10269 

[30] Galizia G, Orditura M, Romano C, et al. Prognostic 
significance of circulating IL-10 and IL-6 serum levels in 
colon cancer patients undergoing surgery. ClinImmunol 
2002; 102: 169-78.  
https://doi.org/10.1006/clim.2001.5163 

[31] Rohini S, Manuela Z, Stephen J, et al Systemic inflammatory 
response predicts prognosis in patients with advanced-stage. 
CIG Journal 2008; 7: 331-37.  
https://doi.org/10.3816/CCC.2008.n.044 

[32] Kaminska J, Kowalska MM, Nowacki MP, et al. CRP, TNF-α, 
IL-1ra, IL-6 and IL-10 in blood serum of CRC patients. 
PatholOncol-Res 2000; 6: 38-41. 
https://doi.org/10.1007/BF03032656 

[33] Belluco C, Nitti D, Frantz M, et al. Interleukin-6 blood level is 
associated with circulating carcinoembryonic antigen and 
prognosis in patients with colorectal cancer. Ann Surg Oncol 
2000; 7: 133-8.  
https://doi.org/10.1007/s10434-000-0133-7 

[34] Topdagi O and Timuroglu A. Evaluation of the relationship 
between carcinoembryonic antigen and TNM stage in 
colorectal cancer. Eurasian J Med 2018; 50: 96-98.  
https://doi.org/10.5152/eurasianjmed.2018.17093 

[35] Lin JK, Lin CC, Yang SH. Early postoperative CEA level is a 
better prognostic indicator than is preoperative CEA level in 

predicting prognosis of patients with curable colorectal 
cancer. Int J Colorectal Dis 2011; 26: 1135-41.  
https://doi.org/10.1007/s00384-011-1209-5 

[36] Guthrie GJ, Roxburgh CS, Richards CH, et al. Circulating IL-
6 concentrations link tumour necrosis and systemic and local 
inflammatory responses in patients undergoing resection for 
colorectal cancer. Br J Cancer 2013; 109: 131-7.  
https://doi.org/10.1038/bjc.2013.291 

[37] Goydos JS, Brumfield AM, Frezza E, et al. Marked elevation 
of serum interleukin-6 in patients withcholangiocarcinoma: 
validation of utility as a clinical marker. Ann Surg 1998; 227: 
398-404.  
https://doi.org/10.1097/00000658-199803000-00012 

[38] Jeong SY, Jeon BG, Kim JE, et al. Interleukin 10 level in the 
peritoneal cavity is a prognostic marker for peritoneal 
recurrence of T4 colorectal cancer. Sci Rep 2011; 11: 9212.  
https://doi.org/10.1038/s41598-021-88653-2 

[39] Abtahi S, Davani F, Mojtahedi Z, et al. Dual association of 
serum interleukin-10 levels with colorectal cancer. J Cancer 
Res Ther 2017; 13: 252-256.  
https://doi.org/10.4103/0973-1482.199448 

[40] Szkaradkiewicz A, Marciniak R, Chudzicka-Strugała I, et al. 
Proinflammatory cytokines and IL-10 in inflammatory bowel 
disease and colorectal cancer patients. Arch Immunol Ther 
Exp (Warsz) 2009; 57: 291-4.  
https://doi.org/10.1007/s00005-009-0031-z 

 

 

Received on 12-08-2024 Accepted on 10-09-2024 Published on 01-10-2024 
 

https://doi.org/10.30683/1929-2279.2024.13.05 

© 2024 Bandara et al.; Licensee Neoplasia Research. 
This is an open-access article licensed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the work is properly cited. 
 

 


