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 Abstract  

Colorectal cancer (CRC) is a multifactorial disease and a leading cause 

of cancer-related mortality. CRC ranks as the second most common 

cancer globally and the third most frequently diagnosed malignancy 

worldwide. Several studies have suggested that elevated eosinophil 

levels in peripheral blood correlate with poor prognosis in colorectal 

cancer cases. This study aims to analyze the relationship between 

eosinophil levels and histopathological grading of colorectal carcinoma 

by evaluating peripheral blood eosinophil counts in correlation with 

CRC histopathology grading. This research employs a descriptive-

correlational approach, utilizing univariate and bivariate analyses. The 

study findings indicate a significant correlation between eosinophil 

levels and histopathological grading of colorectal carcinoma at 

Wahidin Sudirohusodo General Hospital, Makassar.  

Introduction 

Eosinophil cells have been linked as a prognostic indicator for cancer. Eosinophils can 

stimulate angiogenesis and remodel tumor tissue. In routine pathology eosinophil infiltration 

is an easy parameter to assess. Elevated eosinophils are associated with patient survival and 

disease recurrence in Colorectal cancer patients (Prizment et al., 2016; Loktionov, 2019; 

Lopez-Perez et al., 2024; Ohkuma et al., 2021; Rimini et al., 2021; Harbaum et al., 2015; 

Saraiva & Carneiro, 2018; Ramadan et al., 2020). 

Eosinophil levels are particularly elevated in tumor mucosal tissue and especially in the 

conditions surrounding CRC tumor tissue (Kasprzak, 2021; Handler et al., 2024; Reichman et 

al., 2019; Grisaru-Tal et al., 2020). This is attributed to the direct independent antitumorigenic 

activity of CD8+ lymphocytes. Although eosinophils are mainly found in tissues, in some 

diseases eosinophil levels in peripheral blood correlate with their presence in the affected tissue 

even to the severity of the disease (Ramirez et al., 2018; Wechsler et al., 2021; Diny et al., 

2017; Rosenberg et al., 2013; Kovalszki & Weller, 2016; Simon et al., 2019).  

In some studies it is said that high levels of eosinophils in peripheral blood have a correlation 

with poor prognosis in Colorectal cancer cases, therefore this study was conducted to see the 

relationship between eosinophil levels and Colorectal Carcinoma histopathology grading by 

evaluating eosinophil levels in peripheral blood associated with CRC histopathology 

grading.Based on the explanation above, the authors are interested in conducting research with 

the title "Relationship between Eusinophil Levels and Histopathology Grading of Colorectal 

Carcinoma at Wahidin Sudirohusodo General Hospital Makassar". 
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Methods  

This study uses a descriptive correlational approach, because this method can determine the 

relationship / correlation between the independent and dependent variables well and widely in 

the research sample. The research design used is Cross Sectional. In this design can be done in 

the form of surveys, observations and collection of population data only once at a time. The 

research location at the Central General Hospital (RSUP) Dr. Wahidin Sudirohusodo Makassar 

Jalan Perintis Kemerdekaan No.Km.11, Tamalanrea Jaya, Kec. Tamalanrea, Makassar City, 

South Sulawesi, was conducted in December 2024 to January 2025 

Research Variables  

Dependent variables, consisting of: Histopathology Grading of Colorectal Carcinoma in 

Colorectal cancer patients at Dr. Wahidin Sudirohusodo Hospital Makassar. Assessment of 

tumor morphology is then classified based on the differentiation of cancer cells, into well 

differentiated, poorly differentiated, and poorly differentiated. 

Independent variables, consisting of: Eosinophil levels in Colorectal cancer patients at Dr. 

Wahidin Sudirohusodo Hospital Makassar. 

Population and Sample  

The population was patients diagnosed with colon cancer at Dr. Wahidin Sudirohusodo 

Hospital Makassar, from January to December 2022. Samples were taken using the Total 

Sampling method with criteria: 1) Inclusion criteria are: Colorectal cancer patients at Dr. 

Wahidin Sudirohusodo Hospital Makassar; 2) Exclusion Criteria are: Colorectal cancer 

patients who have a history of allergies and atopy, Colorectal cancer patients with comorbid / 

parasitic infectious diseases and other infections, Colorectal cancer patients with a history of 

previous antibiotic use.  

Data collection and analysis techniques 

Data were collected from  patient medical records showing the results of histopathology tests 

and routine blood laboratory tests, which were then processed using Microsoft excel for data 

analysis. Data analysis in this study used univariate and bivariate analysis. Univariate analysis 

was performed to analyze descriptively, explain and describe the characteristics of variables 

using frequency distribution or percentage in the form of tabulations or graphs of each research 

variable. Bivariate analysis to determine the correlation / relationship between dependent and 

independent variables with the Chi Square test with a significance degree of 5% so that if the 

P values ≤ 0.05, it shows that there is a relationship between variables. Meanwhile, if p> 0.05, 

it indicates that there is no relationship between these variables.  

Result and Discussion 

Relationship between Eosinophil levels and Colorectal Carcinoma histopathology Grading 

Table 1. Relationship of Variables (CRC predictive factors) to Histopathology group 

Variable 
Well Differentiated (n = 

42)<br>(Mean ± SD) 

Poorly Differentiated (n = 

58)<br>(Mean ± SD) 

P 

Value 

Eosinophils 

(cells/mcL) 
340.40 ± 340.55 492.66 ± 465.10 0.010 

*Mann Whitney Test 

 Source: Secondary Data 

In the study, the Mann Whitney non-parametric mean test was conducted with the results 

obtained that the eosinophil variable was significant to the histopathology type (P < 0.05). 
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Furthermore, eosinophils continued to the next analysis to determine the value of the 

intersection point. 

The eosinophil cut-off point was determined using the Receiver Operating Characteristics 

(ROC) Curve Test to determine the optimal cut-off point of Eosinophil levels against the 

Histopathology group. with the assumption that the higher the blood eosinophil level, the more 

poorly differentiated the histopathology grading will be. The cut-off point for eosinophil levels 

was 296.4 cells with a sensitivity of 60.3% and a specificity of 59.5%. 

 

Figure 1. Determination of cut-off point for eosinophil levels (ROC curve) 

By using the cut-off point obtained from the ROC, it was found that the majority of patients 

had high eosinophil levels, namely 53 patients (53%). While as many as 47 patients (47%) had 

low eosinophil levels. 

So that the value of the relationship between eosinophil levels and histopathology grading is 

obtained from 47 patients who have low eosinophil levels, there are 25 patients (53.2%) who 

experience histopathology with the well differentiated category and 22 patients (46.8%) who 

experience histopathology with the poorly differentiated category. Whereas from 53 patients 

who had high eosinophil levels, there were 17 patients (32.1%) who had histopathology with 

the well differentiated category and 36 patients (67.9%) who had histopathology with the 

poorly differentiated category. 

Table 2. Relationship between eosinophil levels and histopathology 

 

Histopathology 

Total 

 

Well 

Differentiated 

Poorly 

Differentiated 

P* value *Odds ratio 

(CI95%) 

Eusinophil 

Group 
(cells/mcL) 

<296,4 
N 25 22 47  

% 53,2% 46,8% 100,0%  

>=296,4 
N 17 36 53 0,033 

% 32,1% 67,9% 100,0% 2,40 

Total 
N 42 58 100 CI (1.06-5.42) 

% 42,0% 58,0% 100,0%  

      *Chi-Square test, **Haenzel Coat test 

Source: Secondary Data 

From the table above, the p-value of the chi-square test is 0.033. This shows that there is a 

significant relationship between eosinophil levels and histopathology grading (p-value <0.05).  

Several studies have investigated the relationship between blood eosinophil levels and 

histopathological characteristics of Colorectal Carcinoma (CRC). While the specific 
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correlation between peripheral blood eosinophil counts and histopathological grading of CRC 

is still rarely explored. Research by Pretlow et al. in 1983 observed that the number of tissue-

infiltrating eosinophils decreased with tumor progression in colorectal neoplasms. This finding 

suggests that a decrease in tissue eosinophilia may reflect the potential malignancy of 

neoplastic lesions. Whereas in another study conducted by Rosman et al. in 2022 which 

evaluated trends in peripheral blood eosinophil counts over time and their association with 

future diagnosis of colorectal cancer. Found that patients with a positive linear increase in 

peripheral eosinophils over time had a higher risk for colorectal cancer, which suggests that 

changes in blood eosinophil levels may be an indirect clue to the role of eosinophils in the 

pathogenesis of colorectal cancer. This supports and is in line with the results obtained in this 

study. 

The worse the differentiation of a CRC tumor, the more difficult it is to be recognized by 

eosinophils so that eosinophils that should be in tumor tissue as a chemokine response from 

the body will instead circulate in the blood in greater numbers. However, this study did not 

show a picture of eosinophil levels in histopathology tissue. 

Conclusion 

Based on the results of research and discussion, the researcher concluded that there is a 

correlation between eosinophil levels and Histopathology grading of Colorectal Carcinoma 

patients at Wahidin Sudirohusodo General Hospital in 2022. Where the higher the level of 

eosinophils in the blood shows the worse the histopathology grading (poorly differentiated). 

This study is still a cross-sectional study to see the correlation of eosinophil levels with 

Colorectal Carcinoma histopathology grading. For future research, further observations 

should be made to explain the direct correlation between the number of eosinophils in the blood 

and the histopathological grading of colorectal carcinoma because currently the research is still 

limited. 
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