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INTRODUCTION 

Colorectal cancer (CRC) ranks as the third most prevalent 

cancer worldwide and stands as the second leading cause 

of cancer-related mortality, with approximately 1.8 million 

new cases and 0.86 million deaths reported in 2018.1 

Globally, it is the second most common cancer in women 

and the third in men, with mortality rates alarmingly rising 

among individuals under 55 years since the mid-2000s.2 

While advancements in surgical techniques and adjuvant 

chemotherapy have improved outcomes, the prognosis for 

advanced-stage CRC remains poor, with long-term 

survival rates remaining unsatisfactory. The disease's 

progression and prognosis are closely linked to its clinical 

stage and metastasis status, with early-stage CRC offering 

a five-year survival rate exceeding 90%, compared to just 

12% for cases with distant metastases.3 Both hereditary 

and sporadic CRC share a pathogenesis heavily influenced 

by chronic inflammation, underscoring the complexity of 

the disease and the challenges associated with its prognosis 

and treatment decisions.4 

Tumor-node-metastasis (TNM) staging serves as the gold 

standard for evaluating the stage of colorectal cancer 

(CRC), providing critical guidance for prognosis and 

treatment planning. However, TNM staging alone fails to 

account for the biological and inflammatory characteristics 

of CRC, as significant variability in clinical outcomes is 

often observed among patients with the same stage.5 This 

highlights the need for supplementary prognostic tools that 
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integrate biomarkers and markers of systemic 

inflammation to improve the precision of outcome 

prediction and enable more personalized treatment 

strategies.6,7 Despite these limitations, TNM staging 

remains an essential tool in clinical practice, offering a 

foundation for treatment decisions and patient 

management. 

Systemic inflammation plays a crucial role in the 

prognosis of cancer, with several laboratory biomarkers 

being explored for their link to cancer progression and 

survival outcomes. These biomarkers encompass 

indicators of nutritional and immune status, such as the 

prognostic nutritional index (PNI), systemic inflammatory 

response (SIR) markers, and the Glasgow prognostic score 

(GPS).3 SIR markers like the neutrophil/lymphocyte ratio 

(NLR), platelet/lymphocyte ratio (PLR), and 

lymphocyte/monocyte ratio (LMR) are valuable in 

assessing immune function in cancer patients.8-12 Elevated 

C-reactive protein (CRP), a well-known marker of 

systemic inflammation, has also been identified as a risk 

factor for CRC, highlighting the significant role of 

inflammation in cancer development.13 In CRC, 

inflammation-driven pathways involving interleukin (IL)-

6, tumor necrosis factor-alpha (TNF-α), and IL-1β are 

recognized as independent prognostic factors influencing 

CRC progression and metastasis.14,15 These inflammatory 

markers emphasize the critical role of inflammation in 

cancer prognosis and suggest that incorporating these 

factors into clinical practice may improve patient 

outcomes. 

The GPS has emerged as a significant inflammation-based 

prognostic tool, combining serum CRP and albumin 

(ALB) levels to assess cancer prognosis.16,17 Elevated GPS 

scores have consistently been associated with poorer 

outcomes across various cancers, including CRC.18-20 In 

particular, GPS has shown promise in the postoperative 

prognostication of patients with advanced CRC.21 While 

numerous studies have emphasized the relevance of GPS, 

its full potential is still being explored, especially in 

predicting outcomes for patients with early-stage CRC. 

GPS not only reflects the nutritional and immune status of 

patients but also provides a simpler alternative to more 

complex prognostic systems. Despite its usefulness, no 

study has yet integrated GPS with other inflammatory 

markers such as the PNI and SIR to enhance the current 

TNM staging system. Such integration could offer deeper 

insights into cancer prognosis and help refine treatment 

strategies. 

The purpose of this study was to evaluate the relationship 

between the GPS and TNM staging in CRC. Given the 

increasing recognition of systemic inflammation as a 

critical factor in cancer prognosis, the study aimed to 

explore how GPS, which combines serum CRP and 

albumin levels, correlates with the traditional TNM 

staging system. By investigating this relationship, the 

study sought to assess the potential utility of GPS in 

providing additional prognostic information, particularly 

for patients with CRC, and to explore its role in evaluating 

the inflammatory response and its impact on disease 

progression. 

Objective 

The aim of the study was to evaluate the relationship 

between the GPS and TNM staging in colorectal cancer. 

METHODS 

This cross-sectional study was conducted in the 

Department of Surgery at Dhaka Medical College Hospital 

(DMCH), Dhaka, Bangladesh, from June 2018 to May 

2019. A total of 100 colorectal cancer patients were 

included in the study, evaluating the relationship between 

the GPS and TNM staging. 

Inclusion criteria 

Patients diagnosed with colorectal cancer and undergoing 

treatment at DMCH, individuals with a known TNM stage 

for their disease, and patients who provided written 

informed consent for participation in the study were 

included. 

Exclusion criteria 

Patients with incomplete medical records or missing TNM 

stage information, individuals with concurrent 

malignancies, and patients with conditions that could 

affect the GPS (such as active infections or significant 

inflammatory diseases) were excluded. 

Written informed consent was obtained from all 

participants to ensure confidentiality and ethical 

compliance. Clinical data, including age, sex, tumor site, 

GPS, and TNM stage, were collected from patient records. 

GPS was calculated based on CRP and albumin levels, 

with a score of 0 indicating normal CRP and albumin, 1 

indicating either elevated CRP or hypoalbuminemia, and 2 

indicating both elevated CRP and hypoalbuminemia. 

TNM staging was classified according to the 8th edition of 

the AJCC staging system. Demographic and clinical 

characteristics of the study population, along with the 

distribution of GPS and TNM stage, were summarized. 

The relationship between GPS and TNM stage was 

assessed using descriptive statistics, and the correlation 

was evaluated using chi-square tests, with a significance 

level set at p<0.05. Data were analyzed using statistical 

package for the social sciences (SPSS) version 22.0. 

RESULTS 

The mean age of the participants was 65±10 years, with 49 

participants (49.0%) aged <65 years and 51 participants 

(51.0%) aged ≥65 years. The gender distribution showed a 

predominance of males (59 participants; 59.0%), while 

females constituted 41 participants (41.0%). Regarding 

tumor site, the most common location was the left colon 
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(42 participants; 42.0%), followed by the rectum (29 

participants; 29.0%), right colon (26 participants; 26.0%), 

and transverse colon (3 participants; 3.0%). In terms of 

clinical characteristics, 25 participants (25.0%) had a CRP 

level greater than 10 mg/l, while 75 participants (75.0%) 

had a CRP level of 10 mg/l or less. For albumin (ALB) 

levels, 66 participants (66.0%) had an ALB level greater 

than 35 g/l, while 34 participants (34.0%) had an ALB 

level of 35 g/l or less (Table 1). 

Table 1: Demographic and clinical characteristics of 

study participants (n=100). 

Variables Frequency Percentage  

Age (years)   

<65  49 49.0 

>65  51 51.0 

Sex   

Female 41 41.0 

Male 59 59.0 

Tumor site   

Right colon 26 26.0 

Transverse colon 3 3.0 

Left colon 42 42.0 

Rectum 29 29.0 

CRP (mg/l)   

>10  25 25.0 

≤10  75 75.0 

Albumin (ALB) (g/l)   

>35  66 66.0 

≤35  34 34.0 

GPS 0, representing normal CRP and albumin levels, was 

observed in 56 participants (56.00%). GPS 1, indicative of 

either elevated CRP or hypoalbuminemia, was found in 29 

participants (29.00%). Lastly, GPS 2, reflecting both 

elevated CRP levels and hypoalbuminemia, was noted in 

15 participants (15.00%) (Table 2). 

Table 2: Distribution of Glasgow prognostic score 

among study participants (n=100). 

GPS value Frequency Percentage  

GPS 0 56 56.0 

GPS 1 29 29.0 

GPS 2 15 15.0 

Table 3 presents the distribution of TNM staging in the 

study population. Among the 100 participants, 16 (16.0%) 

were classified as stage I, 8 (8.0%) as stage II, 50 (50.0%) 

as stage III, and 26 (26.0%) as stage IV. 

Table 3: Distribution of TNM stage in the study 

population (n=100). 

TNM stage Frequency Percentage  

Stage I 16 16.0 

Stage II 8 8.0 

Stage III 50 50.0 

Stage IV 26 26.0 

Table 4 shows the correlation between the GPS and the 

TNM staging in the study population. Among stage I 

patients, 9 (56%) had a GPS of 0, 5 (31%) had a GPS of 1, 

and 2 (13%) had a GPS of 2, with a significant p value of 

0.0123. In stage II, 3 (38%) patients had a GPS of 0, 4 

(50%) had a GPS of 1, and 1 (12%) had a GPS of 2. In 

stage III, 25 (50%) patients had a GPS of 0, 10 (20%) had 

a GPS of 1, and 15 (30%) had a GPS of 2. Finally, in stage 

IV, 19 (73%) patients had a GPS of 0, 6 (23%) had a GPS 

of 1, and 1 (4%) had a GPS of 2. The analysis suggests that 

higher TNM stages are associated with higher GPS values, 

particularly in stage IV. 

Table 4: Correlation between Glasgow prognostic score and TNM staging (n=100). 

TNM stage GPS 0 (%) GPS 1 (%) GPS 2 (%) P value 

Stage I 9 56.0 5 31.0 2 13.0 

0.0123 
Stage II 3 38.0 4 50.0 1 12.0 

Stage III 25 50.0 10 20.0 15 30.0 

Stage IV 19 73.0 6 23.0 1 4.0 

DISCUSSION 

This study investigates the relationship between the GPS 

and TNM staging in CRC patients at a tertiary care hospital 

in Bangladesh. The GPS, a marker of systemic 

inflammation, has gained attention as a prognostic tool in 

various cancers. By exploring its correlation with the TNM 

staging system, which is widely used to assess cancer 

progression, this study aims to provide insights into the 

potential of GPS as a complementary prognostic indicator. 

The findings underscore the importance of considering 

systemic inflammation in cancer staging, with 

implications for prognosis and personalized treatment 

strategies in CRC. 

In our study, participants had a mean age of 65±10 years, 

with 51% aged over 65, reflecting an older population 

typical of colorectal cancer cases, which is consistent with 

findings by Moccia et al.22 The gender distribution showed 

a predominance of males (59%), similar to their 

observation of 58.1% males. Tumor site distribution 

revealed that 42% of tumors were located in the left colon, 

29% in the rectum, 26% in the right colon, and 3% in the 

transverse colon, aligning with Moccia et al's report of 

41.6% left-sided tumors and 29.4% rectal tumors.22 In 
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terms of clinical characteristics, 25% of our participants 

had CRP levels >10 mg/l, which is similar to findings by 

Lu et al, who reported elevated CRP in 27.5% of their 

cohort.23 Additionally, 75% of our participants had CRP 

≤10 mg/l. Regarding albumin, 66% of our participants had 

ALB levels >35 g/l, while 34% had levels ≤35 g/l, 

consistent with Lu et al's observation where 32.5% had 

hypoalbuminemia. These findings confirm the relevance 

of inflammatory and nutritional markers in understanding 

the correlation between GPS and TNM staging in 

colorectal cancer. 

In our study, the majority of participants had a GPS of 0 

(56.00%), followed by GPS 1 (29.00%) and GPS 2 

(15.00%). These findings align with Lin et al, who 

similarly reported a predominant proportion of patients 

with a GPS of 0 and fewer patients with higher GPS 

values.24 The distribution underscores the association 

between systemic inflammation, hypoalbuminemia, and 

elevated CRP levels as contributors to higher GPS 

classifications. Lin et al emphasized the prognostic 

significance of GPS in colorectal cancer patients, 

correlating higher GPS values with poorer outcomes.24 

Similarly, in our cohort, the lower prevalence of GPS 2 

highlights the importance of early intervention and 

management of systemic inflammation and nutritional 

deficiencies to improve overall prognoses. These findings 

reinforce the utility of GPS as a simple yet robust 

prognostic tool in clinical practice. 

The distribution of TNM staging in the study population 

reveals that half of the participants (50.0%) were classified 

as stage III, highlighting a significant proportion of 

advanced regional disease at diagnosis, while 26.0% were 

in stage IV, reflecting the burden of metastatic disease. In 

contrast, only 16.0% and 8.0% of patients were diagnosed 

at stages I and II, respectively, suggesting delayed 

detection or asymptomatic progression during the early 

phases of the disease. This distribution underscores the 

importance of early screening and timely intervention to 

improve detection at earlier stages, where prognosis is 

typically more favorable. Furthermore, the high 

prevalence of advanced-stage diagnoses emphasizes the 

need for aggressive and multidisciplinary treatment 

strategies tailored to the severity of the disease. 

Our study reveals a significant correlation between the 

GPS and TNM staging in colorectal cancer, aligning with 

the findings of Lu et al.23 In their meta-analysis of 9,839 

patients, Lu et al demonstrated that elevated GPS is 

associated with poorer overall survival and advanced 

TNM stages. Similarly, our results show higher GPS 

values prevalent in more advanced stages, particularly 

stage IV, which had 73% of patients with GPS 0, 23% with 

GPS 1, and 4% with GPS 2. These findings reinforce the 

prognostic value of GPS, highlighting its utility in patient 

stratification and treatment planning. Both studies 

underscore the importance of integrating systemic health 

indicators with tumor characteristics for a comprehensive 

assessment of patient prognosis. 

Limitations  

This study had some limitations. The study was conducted 

in a selected tertiary-level hospital. The sample was not 

randomly selected. The study's limited geographic scope 

may introduce sample bias, potentially affecting the 

broader applicability of the findings. 

CONCLUSION 

In conclusion, this study demonstrates a significant 

correlation between the GPS and TNM staging in 

colorectal cancer, with higher GPS values strongly linked 

to advanced disease stages. As a simple and cost-effective 

biomarker based on CRP and albumin levels, GPS holds 

promise as a complementary prognostic tool to TNM 

staging, aiding in the assessment of disease progression 

and treatment planning. These findings highlight the 

potential of integrating systemic inflammatory markers 

into routine clinical practice to enhance patient 

management and outcomes in colorectal cancer. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre 

LA, Jemal A. Global cancer statistics 2018: 

GLOBOCAN estimates of incidence and mortality 

worldwide for 36 cancers in 185 countries. CA: 

Cancer J Clin. 2018;68(6):394-424. 

2. Printz C. Death rates for colorectal cancer rising for 

individuals aged younger than 55 years. Cancer. 

2018;124(2):229. 

3. Bai X, Feng L. Correlation between prognostic 

nutritional index, glasgow prognostic score, systemic 

inflammatory response, and TNM staging in 

colorectal cancer patients. Nutrition Cancer. 

2020;72(7):1170-7. 

4. Terzić J, Grivennikov S, Karin E, Karin M. 

Inflammation and colon cancer. Gastroenterology. 

2010;138(6):2101-14. 

5. Gu XB, Tian T, Tian XJ, Zhang XJ. Prognostic 

significance of neutrophil-to-lymphocyte ratio in 

non-small cell lung cancer: a meta-analysis. Sci Rep. 

2015;5(1):12493. 

6. Nozoe T, Mori E, Takahashi I, Ezaki T. Preoperative 

elevation of serum C-reactive protein as an 

independent prognostic indicator of colorectal 

carcinoma. Surg Today. 2008;38:597-602. 

7. Goyal A, Terry MB, Jin Z, Siegel AB. C-reactive 

protein and colorectal cancer mortality in US adults. 

Cancer Epidemiol Biomarkers Prev. 

2014;23(8):1609-18. 

8. Song S, Li C, Li S, Gao H, Lan X, Xue Y. Derived 

neutrophil to lymphocyte ratio and monocyte to 

lymphocyte ratio may be better biomarkers for 



Yazdani A et al. Int Surg J. 2025 Mar;12(3):279-283 

                                                                                              
                                                                                     International Surgery Journal | March 2025 | Vol 12 | Issue 3    Page 283 

predicting overall survival of patients with advanced 

gastric cancer. OncoTargets Therapy. 2017;3145-54. 

9. Roncolato FT, Berton-Rigaud D, O'Connell R, 

Lanceley A, Sehouli J, Buizen L, et al. Validation of 

the modified Glasgow Prognostic Score (mGPS) in 

recurrent ovarian cancer (ROC)–Analysis of patients 

enrolled in the GCIG Symptom Benefit Study (SBS). 

Gynecol Oncol. 2018;148(1):36-41. 

10. Zeng X, Tao H. Diagnostic and prognostic serum 

marker of cholangiocarcinoma. Oncol Letters. 

2015;9(1):3-8. 

11. Shibutani M, Maeda K, Nagahara H, Ohtani H, Iseki 

Y, Ikeya T, et al. The prognostic significance of a 

postoperative systemic inflammatory response in 

patients with colorectal cancer. World J Surg Oncol. 

2015;13:1-8. 

12. Zhang C, Wang H, Ning Z, Xu L, Zhuang L, Wang 

P, et al. Prognostic nutritional index serves as a 

predictive marker of survival and associates with 

systemic inflammatory response in metastatic 

intrahepatic cholangiocarcinoma. OncoTargets 

Therapy. 2016;19:6417-23. 

13. Gunter MJ, Stolzenberg-Solomon R, Cross AJ, 

Leitzmann MF, Weinstein S, Wood RJ, et al. A 

prospective study of serum C-reactive protein and 

colorectal cancer risk in men. Cancer Res. 

2006;66(4):2483-7. 

14. Gunawardene A, Dennett E, Larsen P. Prognostic 

value of multiple cytokine analysis in colorectal 

cancer: a systematic review. J Gastrointest Oncol. 

2019;10(1):134. 

15. Tuomisto AE, Mäkinen MJ, Väyrynen JP. Systemic 

inflammation in colorectal cancer: Underlying 

factors, effects, and prognostic significance. World J 

Gastroenterol. 2019;25(31):4383. 

16. Richards CH, Leitch EF, Horgan PG, Anderson JH, 

McKee RF, McMillan DC. The relationship between 

patient physiology, the systemic inflammatory 

response and survival in patients undergoing curative 

resection of colorectal cancer. Br J Cancer. 

2010;103(9):1356-61. 

17. Forrest LM, McMillan DC, McArdle CS, Angerson 

WJ, Dunlop DJ. Evaluation of cumulative prognostic 

scores based on the systemic inflammatory response 

in patients with inoperable non-small-cell lung 

cancer. Br J Cancer. 2003;89(6):1028-30. 

18. Kinoshita A, Onoda H, Imai N, Iwaku A, Oishi M, 

Fushiya N, et al. Comparison of the prognostic value 

of inflammation-based prognostic scores in patients 

with hepatocellular carcinoma. Br J Cancer. 

2012;107(6):988-93. 

19. Glen P, Jamieson NB, McMillan DC, Carter R, Imrie 

CW, McKay CJ. Evaluation of an inflammation-

based prognostic score in patients with inoperable 

pancreatic cancer. Pancreatology. 2006;6(5):450-3. 

20. Brown DJ, Milroy R, Preston T, McMillan DC. The 

relationship between an inflammation based 

prognostic score (GPS) and changes in serum 

biochemical variables in patients with advanced lung 

and gastrointestinal cancer. J Clin Pathol. 2006;27. 

21. Ishizuka M, Nagata H, Takagi K, Kubota K. 

Influence of inflammation-based prognostic score on 

mortality of patients undergoing chemotherapy for 

far advanced or recurrent unresectable colorectal 

cancer. Ann Surg. 2009;250(2):268-72. 

22. Moccia F, Tolone S, Allaria A, Napolitano V, Rosa 

DA, Ilaria F, et al. Lymph node ratio versus TNM 

system as prognostic factor in colorectal cancer 

staging. A single Center experience. Open Med. 

2019;14(1):523-31. 

23. Lu X, Guo W, Xu W, Zhang X, Shi Z, Zheng L, et al. 

Prognostic value of the Glasgow prognostic score in 

colorectal cancer: a meta-analysis of 9,839 patients. 

Cancer Management Res. 2018;24:229-49. 

24. Lin MS, Huang JX, Yu H. Prognostic significance of 

Glasgow prognostic score in patients with stage II 

colorectal cancer. Int J Clin Exp Med. 

2015;8(10):19138. 

 

 

 

 

 

 

   

   

 

Cite this article as: Yazdani A, Masum NH, Parveen 

R, Hossain MS, Dipu MHR. Correlation between 

Glasgow prognostic score and tumor-node-metastasis 

staging in colorectal cancer. Int Surg J 2025;12:279-

83. 


