
Journal of Neonatal Surgery 

ISSN(Online): 2226-0439 
Vol. 14, Issue 25s (2025) 
https://www.jneonatalsurg.com 

 

 

   
 

pg. 346 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 25s 

 

Comparative Assessment of Tumor Marker Profiles in Colon Cancer and Benign Neoplasms: A 

Clinical Study in Nineveh Province 

 

Shaimaa Obaid Mostafa1, Haitham L. Al-Hayali2, Mowafak K. Hasan3* 

1,2,3 Department of Biology, College of Science, Mosul University, Mosul, Iraq.  

*Corresponding Author: 

Email: shysbio112@uomosul.edu.iq 
 

00Cite this paper as: Shaimaa Obaid Mostafa, Haitham L. Al-Hayali, Mowafak K. Hasan, (2025) Comparative Assessment of 

Tumor Marker Profiles in Colon Cancer and Benign Neoplasms: A Clinical Study in Nineveh Province. Journal of Neonatal 

Surgery, 14 (25s), 346-361. 

ABSTRACT 

Background: Colon cancer is one of the deadliest forms of cancer spread worldwide. it often begins without symptoms, its 

symptoms in the early stages are similar to those of intestinal disorders and other diseases. And spreads to organs like the 

liver and pancreas. Also, there is a difference in the incidence of tumors in males compared to females. Detecting it early 

can make a significant difference in how well patients respond to treatment and survival. Objectives: This study seeks to 

identify tumor parameters that help differentiate between benign and malignant tumors, detect the different stages of 

malignant tumors, and distinguish between male and female tumors.  

Methods: Blood samples were gathered from 128 individuals undergoing colonoscopies in hospitals across Mosul. And 

healthy persons too. Based on biopsy results, the tumors were categorized as benign or malignant. and After colectomy, the 

malignant tumor samples were divided into three groups depending on the tumor stages. Blood was taken before the 

procedure and tested using the ELISA method. with comparison groups including healthy individuals. 

Results: The findings showed Clear differences between the sexes. Males had significantly lower blood counts. and 

weakened immunity. the ratios such as L/M and P/L showed meaningful differences between men and women, Which 

provides differences in the immune system response of patients according to gender. In women had higher levels of tumor 

markers—especially in early-stage cancer. Markers like Septin-9, HIF-1α, and cf-DNA showed significant differences by 

tumor stage in women, while they were more accurate in men in identifying colon cancer progression. The benign tumor 

groups showed moderate levels of tumor markers. 

Conclusion: The diagnosis and development of colon cancer can be understood with the help of VCAM-1, Septin-9, HIF-

1α, CDH-17, cf-DNA, and CRP. cf-DNA and HIF-1α are capable of differentiating between various forms of malignancies 

and benign tumors, distinguishing factors such as sex and tumor stages. 
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1. INTRODUCTION 

Tumors are classified as either benign or malignant and are defined as an abnormal growth of cells. Each one its own 

characteristics and behavior (1).  

Benign tumors arise in any tissue type and are composed of cells that closely resemble the original, healthy tissue. Typically, 

they are enclosed in a capsule, which Prevents it from invading adjacent tissues or spreading to distant organs. Unlike 

malignant tumors, benign growths do not invade surrounding structures or metastasize (2). As a result, they are generally 

considered less dangerous and can often be surgically excised with a low risk of recurrence or harm to the patient (3). 

Nevertheless, some certain benign tumors possess the potential to undergo malignant transformation over time (4). 

The word "malignancy" is used to describe uncontrolled cell growth that has the potential to invade nearby tissues or spread 

to distant organs (5). it arises as a result of a series of complex genetic changes that enable cells to evade programmed cell 

death (apoptosis), continue to multiply, and invade neighboring tissues and organs.Which is called metastasis, which spreads 

the disease to neighboring tissues and organs These are key factors in the development of cancer (6). That the term 

"malignancy" is used synonymously with cancer (7). 

Colon cancer (CCA) ranks as the third most frequently diagnosed cancer and the fourth leading cause of cancer-related 

mortality globally in both males and females (8). Colon cancer (CCA) ranks as the third most frequently diagnosed cancer  

mailto:shysbio112@uomosul.edu.iq


Shaimaa Obaid Mostafa, Haitham L. Al-Hayali, Mowafak K. Hasan 
 

pg. 347 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 25s 

 

and the fourth leading cause of cancer-related mortality globally in both males and females (8). Early detection of the disease 

is difficult (9). Colon cancer often develops gradually, starting with benign polyps and progressing to metastatic stages that 

affect organs of the gastrointestinal tract (10, 11). 

Variations in white blood cell (WBC) counts may be attributed to the immune system's response and defense mechanisms. 

This activation may stimulate the production of monocytes and lymphocytes, leading to an increase in total white blood  

cells (12, 13). 

That some biochemical markers in colon cancer patients were significantly higher than in the control group, Biomarkers are 

essential for detecting malignant diseases. It can be used to track the growth and spread of tumors. Patients' reactions to 

treatment are occasionally reflected in it (14).  

VCAM-1 is a glycoprotein found on the surface. In 1989, it was found. It dissolves in cancer sufferers' serum. It spreads 

from the tumor surroundings, where endothelial cells express it in reaction to inflammatory circumstances. It has a crucial 

role in angiogenesis and the development of colon cancer (15). 

VCAM-1 expression may be a biomarker because of linked to cancer stage. lymph node involvement, and tumor development 

(16). 

Hartwell discovered septins in 1971. Septin-9 is as a P-loop GTPase. It is essential for cytoskeletal structure, and cell cycle 

regulation. It is encoded by the Septin-9 gene on chromosome 17p25. Septin-9 controls unchecked and fast cell division, In 

malignant tissues. Septin-9 is methylated in the blood of patients with colorectal cancer, that has become a biomarker for 

cancer monitoring and detection (17, 18). 

HIF-1α reacts to low oxygen levels, which are frequently present in solid tumors like colon cancer. It is a component of the 

heterodimeric HIF-1 complex, which also contains the HIF-1β and oxygen-sensitive HIF-1α subunits. HIF-1α is essential 

for controlling gene expression linked to cancer cell proliferation, and resistance mechanisms (19). This enables HIF-1α to 

stabilize, migrate to the nucleus, and then attach to HIF-1β under hypoxic conditions. When the active HIF-1 complex binds 

to hypoxia response regions in target genes The transcription of genes involved in angiogenesis, metabolism, and cell survival 

is then started (20).  

In colon cancer case HIF-1α is often overexpressed, and this overexpression is connected to bad prognosis and more 

progresive stages of the colon cancer (21). By controlling vascular endothelial growth factor (VEGF), it support cancer cell 

survival, proliferation, and metastasis.Its function in linking inflammation to cancer progresive, through the connection 

between HIF-1α and inflammatory pathways like NF-kB. it thus may becomes a possible target for therapeutic in colon 

cancer in future. 

CDH17 is crucial in the formation of colorectal cancer. Influencing intestinal cell differentiation, adhesion, and proliferation. 

Structurally, it attaches to α2β1 integrin, which effect on cancer cell adhesion and encourages metastasis. It also works with 

desmocollin-1 (DSC1) to effect on p120-catenin a protein in charge of actin polymerization. that being so controlling cancer 

cell movement and invasion. Moreover, CDH17 may help to start theWNT/β-catenin pathway, which supports cancer spread 

and metastasis (22). 

It increased in colon cancer tissues . It can be identified by immunohistochemistry (IHC), that offering useful diagnosis. 

Higher CDH17 levels are linked to more advanced tumor stages and metastases. Its importance in patient classification and 

treatment planning (23). 

A cf-DNA is a complicated combination of DNA fragments reflecting a tumor's genomic traits. Released into the circulation 

by cancer cells. these fragments can be used for cancer detection and surveillance (24). The patterns of 5-

hydroxymethylcytosines (5hmC) in cf-DNA have shown great specificity colon cancer. So suggesting that this method is a 

good for diagnosis (25). Raman spectroscopy has also offered insightful analysis of the chemical makeup of cf-DNA. 

Including those with colon cancer, this method can differentiate between the cf-DNA of healthy people and cancer patients 

(26). 

C-reactive protein Serving as a diagnostic biomarker, and participant in inflammatory processes linked to tumor formation. 

CRP plays several roles in the genesis and progression of colon cancer. It controls the function of signaling molecules in 

monocytes and macrophages, that supporting cancer development and immunological reaction. Through several 

mechanisms, it has a complicated impact on colon cancer incidence, progression, and clinical consequences (27, 28). Higher 

protein levels indicate continuous tissue damage linked to cancer growth by means of the acute-phase inflammatory response 

(29). 

2. MATERIALS AND METHODS 

128 samples were collected from patients visiting different endoscopy units in Mosul city was as 46 cases of tumor and 44 

cases without tumor and 38 healthy individuals. The participants' ages ranged from 17 to 84 years, and the samples included 

individuals of both sexes. of colonoscopy units in Ibn Sina Teaching Hospital, Aljumhuriy Hospital, Mosul General Hospital, 
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Al-Salam Hospital, and Research Hospitals at Mosul University, as well as from the private clinic of Dr. Abdullah Zuhair 

Al-Yuzbaki in Mosul City. between March 14, 2023, and March 12, 2024. 

Venous blood samples were collected from the study participants before colonoscopy at the above-mentioned hospitals. Each 

sample size was 5 ml, distributed into two types of tubes: 3 ml in gel tubes for tumor marker analysis and 2 ml in EDTA 

tubes for complete blood count (CBC) analysis using the MicroCC-20Plus device on the same day of the collection. Complete 

blood counts were performed within one hour of sample collection to ensure accurate results and were not affected by 

subsequent time changes. After serum separation, samples were classified into two main categories based on 

histopathological biopsy reports: benign tumors and malignant tumors.For the malignant tumor groups, according to the 

colon cancer staging system, these groups was classified into tumor stages based on histopathological results: Stages II, III, 

and IV (The serum was stored in deep freeze until the histopathological report of the patients' colectomy was obtained, and 

the groups were divided into Biopsies II, III, and IV), Then the serum was used to measure tumor biomarkers. 

In addition, 5 ml blood samples were collected from patients whose colonoscopies showed no evidence of tumors or polyps. 

This group was considered a positive control group; ultimately, and healthy people without any disease symptoms formed 

the healthy control group. 

Tumor markers 

This aspect of the study involved estimating six tumor markers in the serum using ELISA technology, Labtech Microplate 

Reader LT-4000, East Sussex, UK. The markers included Vascular Cell Adhesion Molecule 1 (VCAM-1), Septin-9, 

Hypoxia-Inducible Factor 1 Alpha (HIF-1α), Cadherin-17 (CDH-17), cf-DNA, and C-Reactive Protein (CRP), following the 

guidelines provided by Shanghai Ideal Medical Technology Co., Ltd., China.   

Statistical Analysis 

All data are presented as means ± SD, differences between groups were analyzed by using the Duncan test, one-way ANOVA 

at the level of statistical significance P ≤ 0.05 by SPSS version 26 (30). 

3. RESULT 

The results showed significant differences between the biopsy groups and the control groups of males in each of white blood 

cell (WBC), lymphocyte counts (LYM), red blood cell (RBC), hemoglobin (Hb), Mean Corpuscular Hemoglobin (MCH), 

Mean Corpuscular Volume (MCV), Hematocrit (HCT), and Mean Platelet Volume (MPV). However, in Granulocytes 

(GRA), the significant difference was limited to biopsy II only. There was no significant difference in platelet count except 

for the adenoma group. The lack of substantial difference between the two control groups is worth noting, as shown in Table 

1. 

Table 1. Complete blood count of male biopsy groups 

Adenoma 

 

Mean± SD 

Biopsy IV 

 

Mean± SD 

Biopsy III 

 

Mean± SD 

Biopsy II 

 

Mean± SD 

Control + 

 

Mean± SD 

Control he. 

 

Mean± SD 

     Groups 

 

Variables 

6.56 b ± 0.65 6.82 b ± 0.15 6.02 b ± 0.57 7.50 a ± 1.14 7.30 a ± 0.62 7.29 a ± 0.65 WBC 

2.01 c ± 1.23 1.67 c ± 0.54 1.50 c ± 0.618 1.53 c ± 0.17 2.23 b ± 0.30 2.80 a ± 0.42 LYM 

0.640 a ± 0.12 0.467 c ± 0.13 0.403 c ± 0.11 0.625 b ± 0.07 0.51 c ± 0.13 0.561 c ± 0.07 MID 

3.91 b ± 0.29 4.68 b ± 0.55 4.11 b ± 0.30 5.35 a ± 0.91 4.57 b ± 0.72 3.92 b ± 0.39 GRA 

3.43 d ± 1.13 4.52 b ± 0.17 4.33 c ± 0.18 4.02 c ± 0.72 5.32 a ± 0.16 5.23 a ± 0.11 RBC 

7.90 c ± 0.56 10.00 b ± 0.20 9.20 c ± 2.08 9.62 c ± 1.45 
14.03 a ± 

1.91 
14.57 a ± 0.44 Hb 

31.85 b ± 1.82 30.43 b ± 0.65 29.70 b ± 2.48 31.50 b ± 0.50 
32.21 b ± 

2.46 
33.20 a ± 0.7 MCHC 

23.20 c ± 1.97 22.10 c ± 1.30 21.17 c ± 3.95 24.10 c ± 0.83 
26.32 b ± 

3.55 
27.94 a ± 0.76 MCH 

72.70 c ± 9.61 72.6 c ± 2.70 70.83 c ± 7.91 76.52 c ± 2.08 81.16 b ± 84.26 a ± 1.76 MCV 
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6.71 

14.20 a ± 1.69 13.26 c ± 0.45 13.83 b ± 1.10 13.15 c ± 0.19 
12.73 c ± 

1.13 
12.13 c ± 0.29 RDW_CV 

41.80 b ± 1.56 37.13 c ± 0.35 38.23 c ± 2.87 40.07 c ± 1.92 40.05 c ± 3.4 42.25 a ± 1.23 RDW_SD 

24.90 c ± 1.97 32.80 b ± 1.10 30.76 b ± 4.6 30.55 b ± 4.79 
43.24 a ± 

3.79 
44.62 a ± 2.32 HCT 

278 a ± 9.89 195 b ± 5.0 198 b ± 3.51 209 b ± 39 222 b ± 30.4 220 b ± 11 PLT 

7.10 d ± 1.13 8.70 a ± 0.40 7.83 d ± 0.85 7.55 d ± 0.58 8.42 b ± 0.66 7.92 c ± 0.25 MPV 

13.20 b ± 1.69 16.70 a ± 0.60 14.63 b ± 2.05 12.90 b ± 1.89 
14.14 b ± 

1.58 
12.70 b ± 0.56 PDW 

0.196 a ± 

0.007 
0.10 c ± 0.009 

0.149 b ± 

0.049 
0.161 b ± 0.04 

0.186 a ± 

0.03 
0.17 b ± 0.007 PCT 

RBC (×106/µl) - Hb (g/dl)- PCV and PDW (%) - MCV (ϑl) - MCH (pg) - MCHC (g/L) – WBC, Lymph, MID, GRA and 

PLT (×103/µl).  SD (Standard deviation) ; control + (positive control); control he (Healthy control), biopsy II (colon cancer 

stage II), biopsy III (colon cancer stage III), biopsy IV(colon cancer stage IV). Using the Dun can' test, the different letter 

indicates the significant difference at the probability level (P ≤ 0.05) 

Furthermore, when comparing the biopsy and adenoma groups with the control groups, the results showed significant 

differences in WBC and LYM counts for Biopsy II; monocytes (MID) for Biopsy IV; RBC counts, Hb levels, HCT, PLT, 

and platelet critical value or Plateletcrit (PCT)when comparing the biopsy and adenoma groups with the control groups. 

No significant differences were observed in the following parameters: (GRA), mean corpuscular hemoglobin concentration 

(MCHC), (MCH), (MCV), red blood cell distribution width (RDW-SD), mean platelet volume (MPV), and red blood cell 

distribution width (RDW-CV). As well significant differences were observed between the control groups, as shown in Table 

2. 

Table 2. Complete blood count of female biopsy groups 

Adenoma 

 

Mean± SD 

Biopsy IV 

 

Mean± SD 

Biopsy III 

 

Mean± SD 

Biopsy II 

 

Mean± SD 

Control + 

 

Mean± SD 

Control he. 

 

Mean± SD 

     Groups 

 

Variable 

8.01 ab ± 0.01 8.50 ab ± 0.54 6.48 b ± 0.54 10.12 a ± 1.88 7.04 b ± 2.24 6.93 b ± 1.09 WBC 

2.04 b ± 0.05 
2.75 ab ± 

0.451 

2.45 ab ± 

0.943 
3.54 a ± 1.46 2.19 b ± 0.86 2.37 b ± 0.53 LYM 

0.630 ab ± 0.14 0.813 a ± 0.11 0.6 b ± 0.06 0.68 ab ± 0.31 0.479 b ± 0.27 0.476 b ± 0.1 MID 

5.34 ab ± 1.35 4.95 ab ± 0.26 3.42 b ± 0.330 5.90 a ± 3.65 4.37 ab ± 1.74 4.09 ab ± 0.87 GRA 

5.08 a ± 1.52 3.84 cd ± 0.20 3.39 d ± 0.11 4.32 ab ± 1.78 4.67 ab ± 0.28 4.66 ab ± 0.20 RBC 

13.80 a ± 1.13 10.53 c ± 0.33 8.42 d ± 1.26 11.6 ab ± 1.40 13.07 ab ± 1.30 
13.04 ab ± 

0.61 
Hb 

32.91 a ± 2.11 32.5 a ± 0.56 31.55 a ± 1.6 32.10 a ± 1.9 33.61 a ± 2.16 32.91 a ± 0.75 MCHC 

27.20 a ± 1.69 27.43 a ± 0.82 24.72 a ± 3.5 26.9 a ± 2.2 27.92 a ± 3.10 27.96 a ± 0.88 MCH 

82.50 a ± 2.82 84.4 a ± 2.83 78.02 a ± 7.18 84.0 a ± 15 82.82 a ± 5.02 85.01 a ± 1.68 MCV 

12.00 b ± 0.28 
12.56 ab ± 

0.42 
14.1 a ± 0.93 12.3 b ± 2.7 12.69 ab ± 1.41 12.36 b ± 0.28 RDW_CV 
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40.30 a ± 0.99 43.13 a ± 2.79 43.85 a ± 7.83 41.2 a ± 3.1 40.99 a ± 2.77 42.61 a ± 0.90 RDW_SD 

41.80 a ± 1.13 32.4 c ± 0.712 26.5 d ± 2.78 36.30 b ± 6.2 38.86 ab ± 2.35 39.66 a ± 1.58 HCT 

107 d ± 3.2  184 c ± 21.7 274 b ± 33.6 393 a ± 8 250 b ± 44 239 b ± 25 PLT 

9.10 a ± 1.56 7.44 bc ± 0.18 7.50 bc ± 0.44 7.20 c ± 1.30 8.24 ab ± 0.82 7.54 bc ± 0.26 MPV 

13.60 ab ± 1.13 11.84 b ± 0.54 13.2 ab ± 0.66 12.2 b ± 1.30 14.41 a ± 1.6  12.53 b ± 0.70 PDW 

0.09 d ± 0.001 0.138 c ± 0.02 0.21 b ± 0.03 0.3 a ± 0.03 0.2 b ± 0.03 0.18 b ± 0.02 PCT 

RBC (×106/µl) - Hb (g/dl)- PCV and PDW (%) - MCV (ϑl) - MCH (pg) - MCHC (g/L) – WBC, Lymph, MID, GRA and 

PLT (×103/µl).  SD (Standard deviation) ; control + (positive control); control he (Healthy control), biopsy II (colon cancer 

stage II), biopsy III (colon cancer stage III), biopsy IV(colon cancer stage IV). Using the Dun can' test, the different letter 

indicates the significant difference at the probability level (P ≤ 0.05) 

Table 3. The percentage of lymphocytes to monocytes and platelets to lymphocytes in both sexes 

 % P/L % L/M Sex 
Percentage 

Groups 

78.6 5.6 males 
Control he. 

101 5 females 

99.6 4.4 males 
Control + 

114 4.6 females 

136.6 2.5 males 
Biopsy II 

111 5.2 females 

132 3.7 males 
Biopsy III 

110 4.1 females 

117 3.6 males 
Biopsy IV 

67 3.4 females 

134.3 3.1 males 
Adenoma 

52.5 3.2 females 

L/M (lymphocyte to monocyte ratio) ; P/L (platelets to lymphocyte ratio). ; control + (positive control) ; control he (Healthy 

control), biopsy II(colon cancer stage II), biopsy III (colon cancer stage III), biopsy IV(colon cancer stage IV) 

Regarding to tumor markers, the results demonstrate that males and females had significant increase in all parameters 

compared to the control groups, as shown in Table 4. The readings for CDH-17 were relatively high in the biopsy II group, 

while  

VCAM-1 and cf-DNA, along with HIF-1⍺, were significantly elevated in Biopsy III and IV exhibited a notable increase in 

Septin-9. but CRP showed an increase in stage III over stage II, while it was not statistically significant. A significant 

difference was observed in HIF-1⍺ and cf-DNA across the three biopsy groups. The VCAM-1 indicate significant differences 

only in the biopsy IV group. Additionally, CDH-17 has a direct decrease as the disease stage progressed. 
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Table 4. Male tumor markers 

Biopsy IV 

 

Mean± SD 

Biopsy III 

 

Mean± SD 

Biopsy II 

 

Mean± SD 

Control + 

 

Mean± SD 

Control he. 

 

Mean± SD 

     Groups 

 

Variables 

68 c ±  2 75.3 a ± 1.9 72.2 b ± 2 64.3 d ±  1.8 62.5 d ±  2 VCAM_1 

2.28 a ± 0.4 1.88 b ± 0.6  1.48 c ± 0.31 1.07 d ± 0.02 1.04 d ± 0.02 Septin_9 

11.7 b ± 0.4 13.5 a ± 1.2 9.4 c ± 1.3 4.5 d ± 1.3  4.3 d ± 0.5 HIF_1_alpha 

250 a ± 22 254 a ± 19 262 a ± 20 221 b ± 11 217 b ±  14 CDH_17 

88 b ± 2 105 a ± 8 96 b ± 4 67 c ± 12 53 d ± 8 cf_DNA 

2.05 a ± 0.04 2.11 a ± 0.07 2.10 a ± 0.05 1.81 b ± 0.14 1.74 b ± 0.03 CRP 

VCAM-1(ng/ml) ; Septin-9(ng/ml) ; HIF-1⍺ (pg/ml) ; CDH-17 (ng/ml) ; cfDNA (nmol/L) ; CRP (mg/ml). SD (Standard 

deviation) ; control + (positive control) ; control he (Healthy control), biopsy II(colon cancer stage II), biopsy III (colon 

cancer stage III), biopsy IV(colon cancer stage IV) . Using the Dun can' test, the different letter indicates the significant 

difference at the probability level (P ≤ 0.05) 

It is worth to mention that patients tumor parameters in stage were highest, significant differences were found in VCAM-1, 

HIF-1⍺, and cf-DNA among the three groups. Also direct increase was observed with the progression of the disease stage, 

except for VCAM-1, as detailed in Table 5. 

Table 5. Female tumor markers 

Biopsy IV 

 

Mean± SD 

Biopsy III 

 

Mean± SD 

Biopsy II 

 

Mean± SD 

Control + 

 

Mean± SD 

Control he. 

 

Mean± SD 

     Groups 

 

Variables 

81.4 a ± 4.3  76.2 b ± 2.0 74.5 b ± 1.5 61.8 c ± 2.0 60.1 c ± 2.0 VCAM_1 

2.48 a ± 0.5 1.99 b ± 0.41 1.5 c ± 0.23 1.07 d ± 0.3 1.05 d ± 0.7 Septin_9 

13.8 a ± 0.9 11.8   ± 1.6 9.7 c ± 0.7 6.2 d ± 0.8 6.0 d ± 0.9 HIF_1_alpha 

285 a ± 23 272 ab ± 9 260 b ± 18 219 c ± 18 214 c ± 18 CDH_17 

117 a ± 11 97 b ± 5  85 c ± 9 59 d ± 10 47 e ± 3 cf_DNA 

2.13 a ± 0.03 2.01 a ± 0.06 1.99 b ± 0.01 1.93 c ± 0.14 1.84 c ± 0.07 CRP 

VCAM-1(ng/ml) ; Septin-9(ng/ml) ; HIF-1⍺ (pg/ml) ; CDH-17 (ng/ml) ; cfDNA (nmol/L) ; CRP (mg/ml). SD (Standard 

deviation); control + (positive control) ; control he (Healthy control), biopsy II(colon cancer stage II), biopsy III (colon 

cancer stage III), biopsy IV(colon cancer stage IV). Using the Dun can' test, the different letter indicates the significant 

difference at the probability level (P ≤ 0.05) 

Table 6. Differences in tumor parameters between the sexes 

 

Females 
Males      Groups 

 

 

Variables 

Biopsy IV 

 

Mean± SD 

Biopsy III 

 

Mean± SD 

Biopsy II 

 

Mean± SD 

Biopsy IV 

 

Mean± SD 

Biopsy III 

 

Mean± SD 

Biopsy II 

 

Mean± SD 
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81.4  a ± 4.3  76.2 b ± 2.0 74.5  c ± 1.5 68.0  d    ± 2.0 75.3  b ± 1.9  72.2  c ± 2 VCAM_1 

 a ± 0.5 2.48    1.99  c ± 0.41 1.5 c ± 0.23 2.28 b ± 0.4 1.88 c ± 0.6  1.48  c ± 0.31 Septin_9 

13.8 a ± 0.9 11.8 b ± 1.6 9.7 c ± 0.7 11.7 b ± 0.4 13.5 a ± 1.2 9.4 c ± 1.3 HIF_1_alpha 

a ± 23285 272 b ± 9 260 b ± 18 250 b ± 22 254 b ± 19 262 b ± 20 CDH_17 

117 a ± 11 97 b ± 5  85 c ± 9 88 c ± 2 105 a ± 8 96 b ± 4 cf_DNA 

2.13 a ± 0.03 2.01 a ± 0.06 1.99 b ± 0.01 2.05 a ± 0.04 2.11 a ± 0.07 2.10 a ± 0.05 CRP 

VCAM-1(ng/ml) ; Septin-9(ng/ml) ; HIF-1⍺ (pg/ml) ; CDH-17 (ng/ml) ; cfDNA (nmol/L) ; CRP (mg/ml). SD (Standard 

deviation) ; biopsy II(colon cancer stage II), biopsy III (colon cancer stage III), biopsy IV(colon cancer stage IV). Using the 

Dun can' test, the different letter indicates the significant difference at the probability level (P ≤ 0.05) 

Compared to the biopsies, the benign tumor group demonstrated a significant reduction in all parameters, in both sexes, as 

presented in Table 7. 

Table 7. Results of tumor parameters for biopsies and Adenoma tumors in males 

Adenoma 

 

 

Mean± SD 

Biopsy IV 

 

Mean± SD 

Biopsy III 

 

Mean± SD 

Biopsy II 

 

Mean± SD 

     Groups 

 

Variables 

38.2 d ± 3.5 68 c ±  2 75.3 a ± 1.9  72.2 b ± 2 VCAM_1 

0.65 c ± 0.04 2.28 a ± 0.4 1.88 b ± 0.6  1.48 b ± 0.31 Septin_9 

3.6 d ± 0.6 11.7 b ± 0.4 13.5 a ± 1.0 9.4 c ± 1.3 HIF-1_alpha 

170 b ± 49 250 a ± 22 254 a ± 19 262 a ± 20 CDH_17 

51 d ± 9 88 c ± 2 105 a ± 8 96 b ± 4 cf_DNA 

1.38 b ± 0.11 2.05 a ± 0.04 2.11 a ± 0.07 2.10 a ± 0.05 CRP 

VCAM-1(ng/ml) ; Septin-9(ng/ml) ; HIF-1⍺ (pg/ml) ; CDH-17 (ng/ml) ; cfDNA (nmol/L) ; CRP (mg/ml). SD (Standard 

deviation), biopsy II(colon cancer stage II), biopsy III (colon cancer stage III), biopsy IV(colon cancer stage IV) . Using the 

Dun can' test, the different letter indicates the significant difference at the probability level (P ≤ 0.05) 

Table 8. Results of tumor parameters for biopsies and Adenoma tumors in females 

Adenoma 

 

 

Mean± SD 

Biopsy IV 

 

Mean± SD 

Biopsy III 

 

Mean± SD 

Biopsy II 

 

Mean± SD 

     Groups 

 

Variables 

51.7 c ± 7.7 81.4 a ± 4.3  76.2 b ± 2 74.5 b ± 1.5 VCAM_1 

0.88 c ± 0.1 2.48 a ± 0.5 1.99 b ± 0.41 1.5 b ± 0.23 Septin_9 

4.9 d ± 0.1 13.8 a ± 0.9 11.8 b ± 1.6 9.7 c ± 0.7 HIF_1_alpha 

201 b ±  12 285 a ± 23 272 a ± 9 260 a ± 18 CDH_17 

49 d ± 4 117 a ± 11 97 b ± 5  85 c ± 9 cf_DNA 
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1.72 c ± 0.13 2.13 a ± 0.03 2.01 a ± 0.06 1.99 b ± 0.01 CRP 

VCAM-1(ng/ml) ; Septin-9(ng/ml) ; HIF-1⍺ (pg/ml) ; CDH-17 (ng/ml) ; cfDNA (nmol/L) ; CRP (mg/ml). SD (Standard 

deviation) , biopsy II(colon cancer stage II), biopsy III (colon cancer stage III), biopsy IV(colon cancer stage IV) . Using the 

Dun can' test, the different letter indicates the significant difference at the probability level (P ≤ 0.05) 

On the other hand, the comparison of the biopsy with the benign tumor and control groups in males, the results indicate a 

significant difference only in circulating cell-free DNA (cf-DNA). When comparing the two control groups with biopsy and 

the adenoma group, there were notable differences in Septin-9 and C-reactive protein (CRP). The adenoma group exhibited 

a relative decrease in hypoxia-inducible factor 1-alpha (HIF-1⍺) compared to both control groups and a decrease in cf-DNA 

compared to the healthy control group. Furthermore, there were no significant differences between the control groups 

regarding cadherin-17 (CDH-17) compared to biopsies III and IV. Overall, the adenoma group demonstrated a decrease in 

all parameter readings compared to the two control groups, as summarized in Table 9. 

Table 9. Differences in tumor markers among control, biopsy, and benign tumor groups in males . 

Adenoma 

 

 

Mean± SD 

Biopsy IV 

 

Mean± SD 

Biopsy III 

 

Mean± SD 

Biopsy II 

 

Mean± SD 

Control + 

 

Mean± SD 

Control he. 

 

Mean± SD 

Groups 

 

Variables 

38.2 e ± 3.5 68 c ±  2 75.3 a ± 1.9  72.2 b ± 2 64.3 d ±  1.8 62.5 d ±  2 VCAM_1 

0.65 e ± 0.05 2.28 a ± 0.4 1.88 b ± 0.6  1.48 c ± 0.31 1.07 d ± 0.02 1.04 d ± 0.02 Septin_9 

3.6 d ± 0.6 11.7 b ± 0.4 13.5 a ± 1.2 9.4 c ± 1.3 4.5 d ± 1.3  4.3 d ± 0.5 HIF-1_alpha 

170 c ± 49 250 b ± 22 254 b ± 19 262 a ± 20 221 b ± 11 217 b ±  14 CDH_17 

51 d ± 9 88 b ± 2 105 a ± 8 96 b ± 4 67 c ± 12 53 d ± 8 cf_DNA 

1.38 b ± 0.11 2.05 a ± 0.04 2.11 a ± 0.07 2.10 a ± 0.05 1.81 b ± 0.14 1.74 b ± 0.03 CRP 

VCAM-1(ng/ml) ; Septin-9(ng/ml) ; HIF-1⍺ (pg/ml) ; CDH-17 (ng/ml) ; cfDNA (nmol/L) ; CRP (mg/ml). SD (Standard 

deviation) ;  control + (positive control) ; control he (Healthy control), biopsy II(colon cancer stage II), biopsy III (colon 

cancer stage III), biopsy IV(colon cancer stage IV) 

Using the Dun can' test, the different letter indicates the significant difference at the probability level (P ≤ 0.05) 

Additionally, female groups demonstrate no significant difference between the control groups in any of the measurements, 

except for cf-DNA. Additionally, when comparing the control group to the adenoma group, there were no significant 

differences in Septin-9, HIF-1⍺, CDH-17, and cf-DNA levels. Similarly, no significant differences were observed in the CRP 

levels between the adenoma and healthy control groups. The adenoma group showed a significant decrease in all tumor 

parameters compared to the biopsy groups and a significant decrease compared to both control groups, except cf-DNA, as 

presented in Table 10. 

Table 10. Comparison of tumor markers among control, biopsy, and benign tumor groups in females. 

Adenoma 

 

 

Mean± SD 

Biopsy IV 

 

Mean± SD 

Biopsy III 

 

Mean± SD 

Biopsy II 

 

Mean± SD 

Control + 

 

Mean± SD 

Control he. 

 

Mean± SD 

Groups 

 

Variables 

51.7 d ± 7.7 81.4 a ± 4.3  76.2 b ± 2 74.5 b ± 1.5 61.8 c ± 2 60.1 c ± 2 VCAM_1 

0.88 d ± 0.1 2.48 a ± 0.5 1.99 b ± 0.41 1.5 c ± 0.23 1.07 d ± 0.3 1.05 d ± 0.7 Septin_9 

4.9 d ± 0.1 3.8 a ± 0.9 11.8 b ± 1.6 9.7 c ± 0. 6.2 d ± 0.8 6.0 d ± 0.9 HIF_1_alpha 
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201 b ±  12 285 a ± 23 272 a ± 9 260 a ± 18 219 b ± 18 214 b ± 18 CDH_17 

49 e ± 4 117 a ± 11 97 b ± 5  85 c ± 9 59 d ± 10 47 e ± 3 cf_DNA 

1.72 c ± 0.13 2.13 a ± 0.03 2.01 a ± 0.06 1.99 b ± 0.01 1.93 c ± 0.14 1.84 c ± 0.07 CRP 

VCAM-1(ng/ml) ; Septin-9(ng/ml) ; HIF-1⍺ (pg/ml) ; CDH-17 (ng/ml) ; cfDNA (nmol/L) ; CRP (mg/ml). SD (Standard 

deviation) ; control + (positive control); control he (Healthy control), biopsy II(colon cancer stage II), biopsy III (colon 

cancer stage III), biopsy IV (colon cancer stage IV). Using the Dun can' test, the different letter indicates the significant 

difference at the probability level (P ≤ 0.05)   

4. DISCUSSION 

A CBC is a standard blood test that reveals a patient's general health and can find anomalies suggesting cancer development 

or presence. The link between colon cancer and a complete blood count (CBC) is may includes both diagnostic and prognostic 

components and complicated. Though not a direct diagnostic for colon cancer, but it can show indirect indicators like anemia 

that prompt more tests. Hematological paired with biochemical markers can offer helpful prognostic data. Generally, 

differences in WBCs among colon cancer patients show a complicated between the immune response to the malignancy, 

And tumor inflammatory environment . Also the physiological alterations brought about by the disease itself. 

Often, a CBC will detect anemia, which can suggest colon cancer from persistent blood loss because tumor growth. For 

patients showing symptoms like rectal bleeding or unexplained lethargy, which need additional diagnostic tests, such as 

colonoscopy or computed tomography (CT) colonography (31). 

The high LMR is linked to improved survival rates in cancer patients. However, survival results showed no correlation with 

LMR following treatment. LMR is derived from lymphocyte and monocyte counts, as measure of antitumor immunity. A 

lack of LYM is linked to a failure the tumor immune response, which results in bad clinical results in many different kinds 

of cancer. Conversely, tumor-infiltrating lymphocytes (TILs) are lymphocytes that travel within tumor settings and 

significantly contribute to antitumor immunity via their capacity to kill cancer cells (32). 

In study of 1,674 colorectal cancer surgery patients, found that WBCs values rise as surgery drew near, although lymphocyte 

levels decrease. After surgery, those with the highest WBC and low lymphocyte values had worse cancer-related survival 

(CRS) results. Although the relationship between inflammation and cancer is well-studied, there is little data on prediagnostic 

inflammatory and their association with higher cancer risk. They also found low hemoglobin levels, high platelet counts, and 

rising inflammatory markers seen as early as nine months before diagnosis colon cancer, that could help diagnosis cancer 

(33). These findings are consistent with our present result, which indicated that female WBC levels in the IV and II biopsy 

groups increase by 1.5 to 3.2 times when compared to the control group.  

Our findings show that the lymphocyte-to-monocyte (L/M) and platelet-to-lymphocyte (P/L) ratios decreased in the biopsy 

groups across all three disease stages (II, III, and IV) for both males and females. The lymphocyte-to-monocyte ratio (LMR) 

and platelet-to-lymphocyte ratio (PLR) as significant prognostic markers in colon cancer, indicating a heightened 

inflammatory state. A low lymphocyte ratio is linked to reduced overall survival (OS) and disease-free survival (DFS) in 

patients with colon cancer (34). 

Complete blood count components, such as the neutrophil-to-lymphocyte ratio (NLR) and the platelet-to-lymphocyte ratio 

(PLR), are significantly higher in patients with colorectal cancer compared to those without the disease. These ratios possible 

cancer screening indicators. and Red blood cell distribution width (RDW) and other CBC parameters, referred to higher 

colorectal cancer risk (35). 

Patients with colorectal cancer have more (RDW), which indicates the variation in size of RBC. This rise points in abnormal 

circulation and generation of red blood cells. Research show that RDW is 1.4% greater in colorectal cancer patients than in 

healthy individuals, thus underlining the effect of cancer on red blood cell traits (36). 

A study of 272 stage I - III colon cancer patients who had surgical removal,   among these individuals, that variations in 

hemoglobin levels may given to many factors including tumor site. Often connected to bleeding, right-sided colon cancer 

(RCC) might cause lower hemoglobin levels than left-sided colon cancer (LCC).  Over time, LCC is more likely to induce 

chronic, less obvious blood loss, which might develop to anemia (37). 

The discovery of occult blood in the stool is notably more common in colorectal cancer patients than in those with benign 

tumor and control groups. This means continuous bleeding, which may be resulting in decreases hemoglobin concentrations 

(38). Lymphocytes are involved in anti-tumor immunity, while monocytes contribute to inflammation that promotes tumors 

(39, 40). 

Cell adhesion molecules are the components of cell contacts and the extracellular matrix (ECM). Over 100 of these molecules 

have been categorized into five families: selectins, integrins, cadherins, and others. These adhesion molecules are essential 
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in deciding the right course of key activities including cell development, differentiation, migration and critical for signal 

transmission to cells. They also help tumors to grow. Moreover, their involvement in intracellular signal transduction 

pathways influences the capacity of cancer cells to move through blood artery walls, hence promoting metastasis (41). 

Biological molecules known as colon cancer biomarkers can be detected in blood, various body fluids, or tissues, that 

indicating the presence or advancement of colon cancer. That certain crucial compounds can rise by as much as 50% or more 

in malignant tumors when compared to benign tumors (42, 43).  Elevated levels of tumor marker tests, including CEA, were 

noted in the blood serum of patients across different stages of colon cancer when compared to the control group (44). 

Tables 4 and 5 indicate a rise in VCAM-1 levels in both males and females in biopsy samples when compared to control 

groups.  In patients with colon cancer, heightened expression could be associated with its involvement in tumor advancement 

and spread.  VCAM-1 serves as a cell adhesion molecule that enhances the interaction between cancer cells and their 

microenvironment, thereby facilitating processes such as cell migration, invasion, and metastasis.  It is frequently elevated 

in multiple cancer types, such as colon cancer, and correlates with unfavorable outcomes and treatment resistance (15). 

That VCAM-1 is crucial in initiating the epithelial-mesenchymal transition (EMT) program, a vital mechanism in the 

progression of cancer metastasis. EMT facilitates the transition of cancer cells from epithelial characteristics to mesenchymal, 

therefore increase their migratory and invasive abilities.  This process enables cancer cells to adhere to endothelial cells, 

which is essential and necessary for their migration and the progression of metastasis.  The study revealed that heightened 

expression of VCAM-1 correlated with inadequate differentiation and greater distant metastases in colorectal cancer patients, 

suggesting a more aggressive tumor phenotype.  Additionally, it was confirmed that patients exhibiting elevated levels of 

VCAM-1 experienced shorter survival durations in contrast to those with reduced levels, underscoring its importance as a 

prognostic indicator in colon cancer (45). 

 It is important to highlight that Septin-9 levels have also risen in both males and females; these findings align with the results 

(46), regarding the various molecular mechanisms that contribute to increased Septin-9 in colon cancer patients.  The 

mechanisms are mainly linked to their roles in cellular structures and signaling pathways.  Moreover, the tumor-causing 

variant stimulates the development of invadopodia, which aid in the invasion of cancer cells by breaking down the 

extracellular matrix (ECM). 

That the suppression of Septin-9 expression enhances cell migration and modifies Rho A signaling, without influencing cell 

proliferation.  Hypermethylation could be associated with the inhibition of gene expression, subsequently playing a role in 

the migration of cancer cells and their resistance to chemotherapy (47).  

 Hypermethylation of the SEPT-9 gene is a prevalent genetic alteration in colorectal cancer that contributes to disease 

progression (17). Furthermore, the hypermethylation of the SEPT9 gene represents a crucial molecular mechanism in the 

progression of colon cancer.  This genetic modification is linked to the repression of tumor suppressor genes, which play a 

important role in the advancement of cancer.  This marker can be identified in both tissues and the peripheral blood of 

patients, showing its significance as a biomarker for the detection and monitoring of colorectal cancer.  Hypermethylated 

SEPT9 found in plasma signifies the release of tumor DNA from dead colorectal cancer cells.  This discovery support the 

link between methylation and reduced levels of Septin-9 throughout the progression of cancer (48, 49). our findings also 

align with the work who indicated that septin-9 levels rise as the disease progresses, particularly in stages III and IV (50). 

That tracking protein levels post-surgery can serve as a predictor for tumor recurrence, offering valuable insights for the 

management of colorectal cancer patients (51), that assessing this protein in patients with colorectal cancer, both prior to and 

three months post-surgery, resulted in a sensitivity of 96.7% and a specificity of 95.5% for differentiating between colorectal 

cancer cases and non-malignant conditions (52). This is consistent with observations made when analyzing protein levels in 

biopsy samples versus adenomas, as outlined in Tables 6, 7, 9, and 10. 

Similar to other findings, the hypoxia factor HIF-1α shows increased levels in both male and female colon cancer patients 

when compared to control subjects. HIF-1α functions as a key regulator of the cellular response to low oxygen levels, which 

is a prevalent feature of solid tumors. This factor is linked to uncontrolled cell growth, processes that prevent cell death, as 

well as migration and invasion, all of which play a role in tumor development and spread. HIF-1α is activated in response to 

low oxygen levels and is essential in cancer progression by turning on genes that help cancer cells adjust to the hypoxic 

conditions present in the tumor microenvironment (53). 

Malignant colon cancer generally presents a more intense hypoxic environment, leading to a significant increase in HIF-1α 

levels. This is attributed to the rapid proliferation of cancer cells outpacing the development of new blood vessels (54). 

That the activation of the hypoxia-inducible factor (HIF) pathway by roxadustat results in an increase in glycolysis, which 

is intricately associated with the metabolic alterations frequently seen in cancer cells (55). That the overexpression of HIF-

1α is markedly increased in colon cancer cells when subjected to hypoxic conditions (56). 

The microenvironment of solid tumors is marked by hypoxia, a phenomenon resulting from the swift growth of cancer cells 

coupled with inadequate blood vessel formation within the tumor. This indicates that the blood supply might be insufficient 
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to satisfy the tumor's requirements. It was observed that under hypoxic conditions, the HIF-1α subunit accumulates and 

translocates to the cell nucleus, where it forms an asymmetric dimer with HIF-1β. This process plays a vital role in allowing 

cancer cells to adjust to anaerobic environments, as it governs the expression of genes that are key to various adaptive 

mechanisms, such as angiogenesis and metabolism (57). 

That the expression rate of HIF-1α in colon cancer tissues was 80%, compared to just 14% in normal colon tissues. The 

findings are illustrated in tables 4, 5, and 6 (21). 

Our findings indicate elevated levels of cadherin-17 (CDH-17) present in both male and female colon cancer patients (22), 

CDH-17 is generally found in normal intestinal cells, but its expression is reactivated in several cancer types, including colon 

cancer. It has the potential to interact with desmocollin (DSC1) and p120-catenin, leading to the formation of complexes that 

are essential for the regulation of cell adhesion, migration, and invasion. The interactions play a crucial role in the metastatic 

potential of colon cancer cells. Moreover, the heightened expression of CDH-17 significantly boosts cell adhesion, migration, 

and invasion in colorectal cancer cells by engaging with integrins and catenins, thereby aiding in actin polymerization and 

the development of structures that encourage migration. The observations presented in Table 5 align with this, indicating a 

gradual increase in these processes.  

That the overexpression of CDH17 in colorectal cancer correlates with advanced tumor stages and the occurrence of distant 

metastasis. This indicates that it contributes to the development of an aggressive cancer phenotype. Furthermore, CDH17 is 

present in higher quantities in colorectal cancer patients who have advanced tumor stages in comparison to those with early-

stage disease (23). 

The hypermethylation of CDH-17 is associated with the activation of KRAS and other oncogenic signaling pathways that 

play a significant role in facilitating tumor growth and progression in colon cancer patients. This activation may result in 

enhanced cell proliferation and survival. The study observed that increased CDH-17 methylation correlates with reduced 

antitumor immune responses, potentially contributing to the tumor's aggressiveness. Furthermore, the overexpression of 

CDH-17 shows a correlation with the infiltration of exhausted T-cells, suggesting a compromised immune surveillance in 

the tumor microenvironment. Moreover, this overexpression is associated with an increased risk of colon cancer recurrence 

in stage II, indicating its possible involvement in tumor progression. The results align with the current data presented in 

Tables 4 and 5 (58). 

That the silencing of CDH-17 diminishes the tumorigenic characteristics of cells (22). Overexpression correlates with the 

advanced stages of colon cancer, suggesting a progressive escalation in the disease's development. This observation 

corresponds with the information outlined in Table 5, demonstrating a steady rise in disease progression. Nonetheless, it 

stands in opposition to the findings presented in Table 4, which indicated a relative decline in stage progression among males. 

The expression of CDH-17 varies between genders, showing higher levels in females compared to males during stages III 

and IV of the disease, as demonstrated in Table 6. This observation aligns with findings by Bujko et al., (59), indicating that 

a decrease in CDH-17 expression may result in diminished cell adhesion. This reduction enhances cell movement and 

invasion, which are critical features of cancer progression. 

Benign tumors typically show reduced levels of CDH-17 expression. Consequently, they do not exhibit the metastatic 

potential typically linked to elevated CDH-17 levels. Additionally, benign tumors typically exhibit well-differentiated 

characteristics, which are associated with low levels of CDH-17. This distinction aids in maintaining the non-threatening 

characteristics of the tumor, thereby averting its advancement to a malignant state (60). The data presented corresponds with 

the findings illustrated in Tables 7 and 8, applicable to both males and females. 

In related with circulating cell free DNA (cf-DNA), elevated levels have been observed in colon cancer patients. these may 

result from various biological mechanisms related to tumor presence and activity. Factors such as increased tumor cell 

turnover, genetic alterations, and fragmentation of cf-DNA contribute  collectively to the detectable levels of cf-DNA found 

in the bloodstream. 

The cf-DNA consists of small, fragmented pieces of DNA that circulate freely in the bloodstream, as opposed to being 

enclosed within cells. These fragments can be considered as signals that cells release into the bloodstream. cf-DNA can be 

derived from both healthy and malignant cells. This substance, derived from cancer cells, has the potential to aid medical 

professionals in identifying cancer in its initial stages. The terminal regions of these DNA fragments generally feature CC 

or GC base pairs. The significance of methylation and embryonic expression is crucial for comprehending the characteristics 

of these fragments. Increased methylation at CpG sites leads to the presence of larger and more abundant cf-DNA fragments, 

suggesting a higher quantity of genetic material in the bloodstream (61). 

The cf-DNA includes circulating tumor DNA (ct-DNA) derived from cancer cells. During the process of apoptosis, tumor 

cells release fragments of DNA into the circulation. The blood's level of cf-DNA is a measure of the tumor The blood's level 

of cf-DNA is a measure of the size of the tumor. Useually increased level of it correlate with advance stages of colon cancer, 

also a elevated chance of recurrence. so that cf-DNA as a significant biomarker for tracking colon cancer. Moreover, elevated 

blood levels may indicate the presence of cancer cells, highlighting its potential utility as a biomarker for early detection of 
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cancer. Moreover, the increased levels observed post-surgery are associated with a greater likelihood of cancer recurrence, 

aligning with the findings (62), shown in Tables 4 and 5. 

The reduction in cf-DNA levels following colectomy is mainly due to the excision of tumors. When tumor cells release DNA 

into the bloodstream, that leade to a increase levels of cf-DNA as a result of surgical trauma and inflammation. usually 

decrease cf-DNA levels after the body recovers and inflammation goes down. In addition to use for tracking cancer and 

medical treatment, this decrease is a positive indication of surgical success. Also, an increase in cf-DNA levels could refere 

to of residual or recurrent cancer (62, 63). 

The ct-DNA levels rose by 62.2% in stage II patients exhibiting high-risk factors, including T4 adenomas or lympho vascular 

invasion, in contrast to a 28.2% increase observed in patients without such risk factors (64). The findings revealed an 

increased probability of cancer recurrence among patients exhibiting high-risk factors, showing rates of 39% compared to 

19% for those lacking such factors. This data could provide insight into the rise in stage II and III male patients, as illustrated 

in Table 4. 

Benign tumors show less aggressive growth and Cellular transformation, which decrease the concentration of cf-DNA in 

bloodstream. This result support the findings presented in Tables 7, 8, 9, and 10. Also the findings indicated a direct 

relationship between elevated serum cf-DNA concentration and cancer stage tumor size in individuals with colon cancer. 

This observation could elucidate the reason behind the elevated cf-DNA concentrations in male patients with stage III colon 

cancer when compared to other biopsy groups, as shown in Table 4. The study indicated that this significant distinction 

between benign tumors and colon cancer might serve as a biomarker to aid physicians in differentiating between colon cancer 

and benign lesions (65). 

It is worth noting that the levels of C-reactive protein (CRP) have also risen (66), major inflammatory cytokines can influence 

various processes, including survival and tumor invasion. These cytokines are part of the body's immune response to cancer. 

The increase in CRP levels among colon cancer patients prior to surgery is primarily due to the systemic inflammatory 

response triggered by the cancer itself and the body's reaction to it. 

The systemic inflammation plays a crucial role in disease progression and assists in assessing risk factors associated with 

distant metastases in colon cancer(9, 67). These findings are consistent with our current results, as shown in Tables 4 and 5.  

Demonstrated a significant increase in CRP levels in breast cancer patients compared to those with benign breast tumors 

(68). This difference is attributed to the nature of the tumors: benign tumors are less aggressive, do not invade surrounding 

tissues, and do not spread to other parts of the body, leading to a lower inflammatory response. In contrast, malignant tumors 

are more aggressive and induce a stronger inflammatory response as they invade nearby tissues and cause greater tissue 

damage. Our findings support this observation regarding benign tumors, as illustrated in Tables 7, 8, 9, and 10. Additionally, 

we observed a significant decrease in CRP levels in males compared to females, as shown in. This aligns with (69),  which 

found that female gender was associated with higher CRP levels in benign cases. 

C-reactive protein is part of a broader profile used to assess colon cancer patients' prognoses. For example, the C-reactive 

protein/albumin ratio (CAR) is an inflammatory marker assessed alongside other markers, such as the platelet/lymphocyte 

ratio (PLR), which differs between right- and left-sided colon cancers. Studies have shown that right-sided colon cancer 

(RCC) is associated with elevated CAR (37). 

In conclusion, the involvement of VCAM-1, Septin-9, HIF-1α, CDH-17, cf-DNA, and CRP, both inflammatory cell 

infiltration and cancer cells metastasis, owes their marked functional versatility as a target for colon cancer disease. Some 

may also be used to observe the patients' post-surgical response to predict the occurrence of complete remission or relapses. 

cf-DNA can be used as a biomarker for assessing tumor progression and metastasis in addition to differentiating between 

benign and malignant tumors. Finally, the differences between the values obtained for males and females may reflect a 

biological indicator of gender discrimination. 

Acknowledgment 

The authors would like to thank the College of Science and the University of Mosul for helping them to finish this study. 

Statement of funding 

self-funded.  

Conflict of Interest Disclosure 

Every author affirms that they have no conflicts of interest. 

Administrative and Ethical Approvals 

The Nineveh Governorate Health Department granted official approvals in compliance with administrative protocols for the 

collection of blood samples, biopsy, and patient data. 

 



Shaimaa Obaid Mostafa, Haitham L. Al-Hayali, Mowafak K. Hasan 
 

pg. 358 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 25s 

 

REFERENCES 

[1] Boutry J, Tissot S, Ujvari B, Capp JP, Giraudeau M, Nedelcu AM, Thomas F. The evolution and ecology of 

benign tumors. Biochimica et Biophysica Acta (BBA)-Reviews on Cancer. 2022 Jan 1;1877(1):188643.  

https://doi.org/10.1016/j.bbcan.2021.188643  

[2] Hesketh R. Introduction to cancer biology. Cambridge University Press; 2023 Sep 14. 

[3] Tyagi N, Sharma GN, Shrivastava B, Chaudhary N, Sahu N. Cancer: An overview. International Journal of 

Research and Development in Pharmacy & Life Sciences. 2017 Sep 15;6(5):2740-7. 

[4] Khadija, E, B, Mini review on Malignant Transformation of Benign Parotid Gland Tumors. American Journal 

of Biomedical Science & Research, (2020) Dec. 11(3), 232–234. https://doi.org/10.34297/ajbsr.2020.11.001633  

[5] Krakstad, C, Symptoms of cancer. Allied J Med Res, (2021). 5(4), 7. https://www.cancer.gov/about-

cancer/diagnosis-staging/symptoms  

[6] Boaretto N, Costa GA, de Freitas Luiz FA, Natividade LM, Massarotto LJ, Sá LP, Cabral N, Aguiar CB. Câncer: 

uma revisão integrativa por estudantes de medicina. Boletim do Curso de Medicina da UFSC. 2023 Oct 8;9(2). 

https://doi.org/10.32963/bcmufsc.v9i2.6402  

[7] Yadav AN, Rastegari AA, Yadav N. Microbiomes of extreme environments. USA: CRC Press, Taylor and 

Francis Group; 2020.  https://doi.org/10.5829/idosi.ejas.2014.6.3.85145  

[8] Martínez-Gutierrez A, Carbajal-Lopez B, Bui TM, Mendoza-Rodriguez M, Campos-Parra AD, Calderillo-Ruiz 

G, Cantú-De Leon D, Madrigal-Santillán EO, Sumagin R, Pérez-Plasencia C, Pérez-Yépez EA. A microRNA 

panel that regulates proinflammatory cytokines as diagnostic and prognosis biomarkers in colon cancer. 

Biochemistry and Biophysics Reports. 2022 Jul 1;30:101252. https://doi.org/10.1016/j.bbrep.2022.101252  

[9] Lee CS. Prognostic prediction of colorectal cancer using the C-reactive protein to albumin ratio: the importance 

of inflammatory biomarkers and their association with long-term outcomes. Annals of Coloproctology. 2023 

Aug 29;39(4):287. https://doi.org/10.3393/ac.2023.00486.0069  

[10] Reimers MS, Zeestraten EC, Kuppen PJ, Liefers GJ, van de Velde CJ. Biomarkers in precision therapy in 

colorectal cancer. Gastroenterology report. 2013 Nov 1;1(3):166-83.  https://doi.org/10.1093/gastro/got022  

[11] Zarour LR, Anand S, Billingsley KG, Bisson WH, Cercek A, Clarke MF, Coussens LM, Gast CE, Geltzeiler 

CB, Hansen L, Kelley KA. Colorectal cancer liver metastasis: evolving paradigms and future directions. 

Cellular and molecular gastroenterology and hepatology. 2017 Mar 1;3(2):163-73.  

https://doi.org/10.1016/j.jcmgh.2017.01.006  

[12] Al-Hayali H. Effect of Hypervitaminosis D3 on Liver, Kidney Functions in White Rats. International Journal 

Of Research In Pharmaceutical Sciences. 2020;11(2):5691-700. https://doi.org/10.26452/ijrps.v11i4.3212  

[13] Al-Mushhadani TM, Al-Hayali HL, Mostafa SO. Synergistic effect of Rosemary and Lemon extractions on 

some physiological and biochemical parameters of CCl4-Stressed male rats. 2023 January 8(1), 64.  

[14] https://doi.org/10.21931/RB/2023.08.01.64   

[15] Al-Taee SM, Al-Allaff RG. A new strategy to evaluate emerging tumour-associated antigens as biomarkers of 

acute lymphocytic leukaemia development. Journal of Applied and Natural Science. 2025;17(1):179. 

https://doi.org/10.31018/jans.v17i1.6211  

[16] VanHeyst KA, Choi SH, Kingsley DT, Huang AY. Ectopic tumor VCAM-1 expression in cancer metastasis 

and therapy resistance. Cells. 2022 Dec 4;11(23):3922.  https://doi.org/10.3390/cells11233922  

[17] Matkovich SJ, Wang W, Tu Y, Eschenbacher WH, Dorn LE, Condorelli G, Diwan A, Nerbonne JM, Dorn GW. 

MicroRNA-133a protects against myocardial fibrosis and modulates electrical repolarization without affecting 

hypertrophy in pressure-overloaded adult hearts. Circulation research. 2010 Jan 8;106(1):166-75. 

https://doi.org/10.4172/1747-0862-c1-020  

[18] Yıldız A, GÖBÜT H, LEVENTOĞLU Ö, Yildiz A, ERGÜN M, Kubar A, AYTAÇ A. Septin-9: a novel 

biomarker for colorectal cancer screening. International Surgery Journal. 2019;6(2). 

https://doi.org/10.18203/2349-2902.isj20190382  

[19] Fischer M, Frank D, Rösler R, Johnsson N, Gronemeyer T. Biochemical characterization of a human septin 

octamer. Frontiers in Cell and Developmental Biology. 2022 Mar 3;10:771388. 

https://doi.org/10.3389/fcell.2022.771388  

[20] Rawłuszko-Wieczorek AA, Horbacka K, Krokowicz P, Misztal M, Jagodziński PP. Prognostic potential of 

DNA methylation and transcript levels of HIF1A and EPAS1 in colorectal cancer. Molecular cancer research. 

2014 Aug 1;12(8):1112-27. 1127. https://doi.org/10.1158/1541-7786.MCR-14-0054  

https://doi.org/10.1016/j.bbcan.2021.188643
https://doi.org/10.34297/ajbsr.2020.11.001633
https://www.cancer.gov/about-cancer/diagnosis-staging/symptoms
https://www.cancer.gov/about-cancer/diagnosis-staging/symptoms
https://doi.org/10.32963/bcmufsc.v9i2.6402
https://doi.org/10.5829/idosi.ejas.2014.6.3.85145
https://doi.org/10.1016/j.bbrep.2022.101252
https://doi.org/10.3393/ac.2023.00486.0069
https://doi.org/10.1093/gastro/got022
https://doi.org/10.1016/j.jcmgh.2017.01.006
https://doi.org/10.26452/ijrps.v11i4.3212
https://doi.org/10.21931/RB/2023.08.01.64
https://doi.org/10.31018/jans.v17i1.6211
https://doi.org/10.3390/cells11233922
https://doi.org/10.4172/1747-0862-c1-020
https://doi.org/10.18203/2349-2902.isj20190382
https://doi.org/10.3389/fcell.2022.771388
https://doi.org/10.1158/1541-7786.MCR-14-0054


Shaimaa Obaid Mostafa, Haitham L. Al-Hayali, Mowafak K. Hasan 
 

pg. 359 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 25s 

 

[21] Bui BP, Nguyen PL, Lee K, Cho J. Hypoxia-inducible factor-1: a novel therapeutic target for the management 

of cancer, drug resistance, and cancer-related pain. Cancers. 2022 Dec 8;14(24):6054. 

https://doi.org/10.3390/cancers14246054  

[22] Chai X, Wu X, Ren J, Du K, Wu X, Feng F, Zheng J. Expression of HIF-1α, ANXA3, CD133 and their 

associations with clinicopathological parameters in human colon carcinoma. Translational Cancer Research. 

2022 Jun;11(6):1644.  https://doi.org/10.21037/tcr-22-1277  

[23] Bartolomé RA, Pintado-Berninches L, Martín-Regalado Á, Robles J, Calvo-López T, Ortega-Zapero M, 

Llorente-Sáez C, Boukich I, Fernandez-Aceñero MJ, Casal JI. A complex of cadherin 17 with desmocollin 1 

and p120-catenin regulates colorectal cancer migration and invasion according to the cell phenotype. Journal of 

Experimental & Clinical Cancer Research. 2024 Jan 24;43(1):31. . https://doi.org/10.1186/s13046-024-02956-

6  

[24] Ng L, Yu WS, Aung NM, Leung P, Luk JM, Wong DA, Sun S, Foo DC. Tissue Cadherin 17 (CDH17): An 

Important Prognostic Determinant of Colorectal Cancer Using Digital Image Analysis. Cancer Reports. 2024 

Dec;7(12):e70069. https://doi.org/10.1002/cnr2.70069  

[25] Grabuschnig S, Soh J, Heidinger P, Bachler T, Hirschboeck E, Rodriguez IR, Schwendenwein D, Sensen CW. 

Circulating cell-free DNA is predominantly composed of retrotransposable elements and non-telomeric satellite 

DNA. Journal of biotechnology. 2020 Apr 10;313:48-56. https://doi.org/10.1016/j.jbiotec.2020.03.002  

[26] Li W, Zhang X, Lu X, You L, Song Y, Luo Z, Zhang J, Nie J, Zheng W, Xu D, Wang Y. 5-

Hydroxymethylcytosine signatures in circulating cell-free DNA as diagnostic biomarkers for human cancers. 

Cell research. 2017 Oct;27(10):1243-57. https://doi.org/10.1038/cr.2017.121  

[27] Papadakis VM, Cheimonidi C, Panagopoulou M, Karaglani M, Apalaki P, Katsara K, Kenanakis G, Theodosiou 

T, Constantinidis TC, Stratigi K, Chatzaki E. Label-Free Human Disease Characterization through Circulating 

Cell-Free DNA Analysis Using Raman Spectroscopy. International journal of molecular sciences. 2023 Aug 

3;24(15):12384. . https://doi.org/10.3390/ijms241512384  

[28] Kim ES, Kim SY, Moon A. C-reactive protein signaling pathways in tumor progression. Biomolecules & 

Therapeutics. 2023 Aug 11;31(5):473. https://doi.org/10.4062/biomolther.2023.132  

[29] Fagarasan G, Seicean R, Bintintan V, Fagarasan V, Caziuc A, Andras D, Chira L, Dindelegan G. The value of 

preoperative C-Reactive protein to albumin ratio as a prognostic biomarker in colon cancer patients. Medicina. 

2024 Jun 27;60(7):1054.  https://doi.org/10.3390/medicina60071054  

[30] Hart PC, Rajab IM, Alebraheem M, Potempa LA. C-reactive protein and cancer—diagnostic and therapeutic 

insights. Frontiers in immunology. 2020 Nov 19;11:595835. https://doi.org/10.3389/fimmu.2020.595835  

[31] Jalolov TS. USE OF SPSS SOFTWARE IN PSYCHOLOGICAL DATA ANALYSIS. PSIXOLOGIYA VA 

SOTSIOLOGIYA ILMIY JURNALI. 2024 Aug 17;2(7):1-6.  

[32] Mohammad MA, Abdelwahed SR, Eid KA, Mostafa HM. Comprehensive study between conventional 

colonoscopy and virtual CT colonography in assessment of colonic disorders. International Journal of Advanced 

Research in Medicine. 2023;5(2):126-33. https://doi.org/10.22271/27069567.2023.v5.i2b.490 

[33] Wan L, Wu C, Luo S, Xie X. Prognostic value of lymphocyte‐to‐monocyte ratio (LMR) in cancer patients 

undergoing immune checkpoint inhibitors. Disease markers. 2022;2022(1):3610038. 

https://doi.org/10.1155/2022/3610038  

[34] Turri G, Caligola S, Ugel S, Conti C, Zenuni S, Barresi V, Ruzzenente A, Lippi G, Scarpa A, Bronte V, 

Guglielmi A. Pre-diagnostic prognostic value of leukocytes count and neutrophil-to-lymphocyte ratio in patients 

who develop colorectal cancer. Frontiers in Oncology. 2023 Jun 5;13:1148197. 

https://doi.org/10.3389/fonc.2023.1148197  

[35] Yamamoto T, Kawada K, Obama K. Inflammation-related biomarkers for the prediction of prognosis in 

colorectal cancer patients. International journal of molecular sciences. 2021 Jul 27;22(15):8002. 

https://doi.org/10.3390/ijms22158002  

[36] Virdee PS, Marian IR, Mansouri A, Elhussein L, Kirtley S, Holt T, Birks J. The full blood count blood test for 

colorectal cancer detection: a systematic review, meta-analysis, and critical appraisal. Cancers. 2020 Aug 

19;12(9):2348. https://doi.org/10.3390/cancers12092348  

[37] Wen ZL, Zhou X, Xiao DC. Is red blood cell distribution width a prognostic factor for colorectal cancer? A 

meta-analysis. Frontiers in surgery. 2022 Oct 3;9:945126. https://doi.org/10.3389/fsurg.2022.945126  

[38] Hayama T, Ozawa T, Asako K, Kondo R, Ono K, Okada Y, Tsukamoto M, Fukushima Y, Shimada R, Nozawa 

K, Matsuda K. Impact of colon cancer location on the prognostic significance of nutritional indexes and 

inflammatory markers. in vivo. 2021 Mar 1;35(2):1261-9.  https://doi.org/10.21873/INVIVO.12377  

https://doi.org/10.3390/cancers14246054
https://doi.org/10.21037/tcr-22-1277
https://doi.org/10.1186/s13046-024-02956-6
https://doi.org/10.1186/s13046-024-02956-6
https://doi.org/10.1002/cnr2.70069
https://doi.org/10.1016/j.jbiotec.2020.03.002
https://doi.org/10.1038/cr.2017.121
https://doi.org/10.3390/ijms241512384
https://doi.org/10.4062/biomolther.2023.132
https://doi.org/10.3390/medicina60071054
https://doi.org/10.3389/fimmu.2020.595835
https://doi.org/10.22271/27069567.2023.v5.i2b.490
https://doi.org/10.1155/2022/3610038
https://doi.org/10.3389/fonc.2023.1148197
https://doi.org/10.3390/ijms22158002
https://doi.org/10.3390/cancers12092348
https://doi.org/10.3389/fsurg.2022.945126
https://doi.org/10.21873/INVIVO.12377


Shaimaa Obaid Mostafa, Haitham L. Al-Hayali, Mowafak K. Hasan 
 

pg. 360 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 25s 

 

[39] Abd El Kader L, Soliman AH, Salem SE, Akel SY, Ibrahim NH. The Clinical Significance of Septin 9 and 

Colon Cancer Specific Antigen-2 (CCSA-2) in Colorectal Cancer. Asian Pacific Journal of Cancer Prevention: 

APJCP. 2023;24(3):1027.  https://doi.org/10.31557/APJCP.2023.24.3.1027 

[40] Lisanti C, Basile D, Garattini SK, Parnofiello A, Corvaja C, Cortiula F, Bertoli E, Ongaro E, Foltran L, 

Casagrande M, Di Nardo P. The SAFFO Study: sex-related prognostic role and cut-off definition of monocyte-

to-lymphocyte ratio (mlr) in metastatic colorectal cancer. Cancers. 2022 Dec 28;15(1):175.  

https://doi.org/10.3390/cancers15010175  

[41] Ye, X, & Mi, W,. Analysis of the Peripheral Blood Helper T-Cell 17-Cell Level and Monocyte/Lymphocyte 

Ratio for Colorectal Cancer Prognosis Prediction. Proceedings of Anticancer Research, 2024 8(3), 133–137. 

https://doi.org/10.26689/par.v8i3.6660  

[42] Qiu Z, Wang Y, Zhang Z, Qin R, Peng Y, Tang W, Xi Y, Tian G, Zhang Y. Roles of intercellular cell adhesion 

molecule-1 (ICAM-1) in colorectal cancer: expression, functions, prognosis, tumorigenesis, polymorphisms 

and therapeutic implications. Frontiers in oncology. 2022 Nov 23;12:1052672. 1–10. 

https://doi.org/10.3389/fonc.2022.1052672  

[43] A Mohammad F. Isolation and Studying the Activity and Properties of Adenosine Deaminase (ADA) in Patients 

Tissues of Benign and Malignant Colon Tumors. Rafidain Journal of Science. 2012 Apr 1;23(3):117-30. 

https://doi.org/10.33899/rjs.2012.44402  

[44] Bdaiwi LF. The Properties of Protease Isolated from Tissues of Benign and Malignant Kidney Tumors Patients. 

Rafidain Journal of Science. 2013 Jul 1;24(7):13-24. https://doi.org/10.33899/rjs.2013.77812  

[45] Azeez NA, Sulayman SD, Adel I. Colon Cancer Early Detection by some Serum's Antigenic, Enzymatic and 

Free-Serum's DNA Indicators. Rafidain Journal of Science. 2018 Dec 1;27(4):114-27. 

https://doi.org/10.33899/rjs.2018.159343  

[46] Zhang D, Bi J, Liang Q, Wang S, Zhang L, Han F, Li S, Qiu B, Fan X, Chen W, Jiao H. VCAM1 promotes 

tumor cell invasion and metastasis by inducing EMT and transendothelial migration in colorectal cancer. 

Frontiers in oncology. 2020 Jul 23;10:1066. https://doi.org/10.3389/fonc.2020.01066  

[47] Okletey J, Angelis D, Jones TM, Montagna C, Spiliotis ET. An oncogenic isoform of septin 9 promotes the 

formation of juxtanuclear invadopodia by reducing nuclear deformability. Cell reports. 2023 Aug 29;42(8). 

https://doi.org/10.1016/j.celrep.2023.112893  

[48] Peng T, Kong F, Diao X, Huang J, Liu X. Septin 9 hypermethylation contributes to migration and resistance to 

drug treatments in colon cancer. Tropical Journal of Pharmaceutical Research. 2017 May 4;16(4):803-10. 

https://doi.org/10.4314/tjpr.v16i4.9  

[49] Sun J, Fei F, Zhang M, Li Y, Zhang X, Zhu S, Zhang S. The role of m SEPT9 in screening, diagnosis, and 

recurrence monitoring of colorectal cancer. BMC cancer. 2019 Dec;19:1-0.  https://doi.org/10.1186/s12885-

019-5663-8  

[50] Leon Arellano M, García-Arranz M, Ruiz R, Olivera R, Magallares S, Olmedillas-Lopez S, Valdes-Sanchez T, 

Guadalajara H, García-Olmo D. A first step to a biomarker of curative surgery in colorectal cancer by liquid 

biopsy of methylated septin 9 gene. Disease Markers. 2020;2020(1):9761406. 

https://doi.org/10.1155/2020/9761406  

[51] Qu Q, Sun Q. Diagnostic value of new combination of methylated Septin9 with LMR in adenomatous polyps 

and stage I to IV colorectal cancer.  https://doi.org/10.21203/rs.3.rs-2816055/v1  

[52] Leon Arellano M, García-Arranz M, Guadalajara H, Olivera-Salazar R, Valdes-Sanchez T, García-Olmo D. 

Analysis of septin 9 gene hypermethylation as follow-up biomarker of colorectal cancer patients after curative 

surgery. Diagnostics. 2022 Apr 15;12(4):993. https://doi.org/10.3390/diagnostics12040993  

[53] Abd El Kader L, Soliman AH, Salem SE, Akel SY, Ibrahim NH. The Clinical Significance of Septin 9 and 

Colon Cancer Specific Antigen-2 (CCSA-2) in Colorectal Cancer. Asian Pacific Journal of Cancer Prevention: 

APJCP. 2023;24(3):1027. https://doi.org/10.31557/APJCP.2023.24.3.1027  

[54] Pandey P, Lakhanpal S, Mahmood D, Baldaniya L, Kang HN, Hwang S, Kang S, Choi M, Moon S, Pandey S, 

Chaudhary K. Recent Update of Natural Compounds as HIF-1α Inhibitors in Colorectal Carcinoma. Drug 

Design, Development and Therapy. 2025 Dec 31:2017-34. https://doi.org/10.2147/DDDT.S511406  

[55] Chen P, Li Z, Liang Y, Wei M, Jiang H, Chen S, Zhao Z. Identification of Hypoxia-Associated signature in 

colon cancer to assess tumor immune microenvironment and predict prognosis based on 14 Hypoxia-Associated 

genes. International Journal of General Medicine. 2023 Dec 31:2503-18.  

https://doi.org/10.2147/IJGM.S407005  

[56] Mäkinen S, Sree S, Ala-Nisula T, Kultalahti H, Koivunen P, Koistinen HA. Activation of the hypoxia-inducible 

https://doi.org/10.31557/APJCP.2023.24.3.1027
https://doi.org/10.3390/cancers15010175
https://doi.org/10.26689/par.v8i3.6660
https://doi.org/10.3389/fonc.2022.1052672
https://doi.org/10.33899/rjs.2012.44402
https://doi.org/10.33899/rjs.2013.77812
https://doi.org/10.33899/rjs.2018.159343
https://doi.org/10.3389/fonc.2020.01066
https://doi.org/10.1016/j.celrep.2023.112893
https://doi.org/10.4314/tjpr.v16i4.9
https://doi.org/10.1186/s12885-019-5663-8
https://doi.org/10.1186/s12885-019-5663-8
https://doi.org/10.1155/2020/9761406
https://doi.org/10.21203/rs.3.rs-2816055/v1
https://doi.org/10.3390/diagnostics12040993
https://doi.org/10.31557/APJCP.2023.24.3.1027
https://doi.org/10.2147/DDDT.S511406
https://doi.org/10.2147/IJGM.S407005


Shaimaa Obaid Mostafa, Haitham L. Al-Hayali, Mowafak K. Hasan 
 

pg. 361 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 25s 

 

factor pathway by roxadustat improves glucose metabolism in human primary myotubes from men. 

Diabetologia. 2024 Sep;67(9):1943-54.  https://doi.org/10.1007/s00125-024-06185-6  

[57] Perepechaeva ML, Klyushova LS, Grishanova AY. AhR and HIF‐1α Signaling Pathways in Benign 

Meningioma under Hypoxia. International Journal of Cell Biology. 2023;2023(1):6840271. 

https://doi.org/10.1155/2023/6840271  

[58] Smolarz B, Łukasiewicz H, Samulak D, Kołaciński R, Langner S, MAKOWSKA M, ROMANOWICZ H. 

Hypoxia-induced Factor-1α and its Role in Endometrial Cancer. Anticancer Research. 2024 Sep 1;44(9):3697-

712. https://doi.org/10.21873/anticanres.17195  

[59] Tournier B, Aucagne R, Truntzer C, Fournier C, Ghiringhelli F, Chapusot C, Martin L, Bouvier AM, Manfredi 

S, Jooste V, Callanan MB. Integrative clinical and DNA methylation analyses in a population-based cohort 

identifies CDH17 and LRP2 as risk recurrence factors in stage II colon cancer. Cancers. 2022 Dec 27;15(1):158. 

https://doi.org/10.3390/cancers15010158  

[60] Bujko M, Kober P, Mikula M, Ligaj M, Ostrowski J, Siedlecki JA. Expression changes of cell-cell 

adhesion-related genes in colorectal tumors. Oncology letters. 2015 Jun 1;9(6):2463-70.  

https://doi.org/10.3892/ol.2015.3107  

[61] Jacobsen F, Pushpadevan R, Viehweger F, Freytag M, Schlichter R, Gorbokon N, Büscheck F, Luebke AM, 

Putri D, Kluth M, Hube-Magg C. Cadherin-17 (CDH17) expression in human cancer: A tissue microarray study 

on 18,131 tumors. Pathology-Research and Practice. 2024 Apr 1;256:155175. 

https://doi.org/10.1016/j.prp.2024.155175  

[62] Noë M, Mathios D, Annapragada AV, Koul S, Foda ZH, Medina JE, Cristiano S, Cherry C, Bruhm DC, Niknafs 

N, Adleff V. DNA methylation and gene expression as determinants of genome-wide cell-free DNA 

fragmentation. Nature communications. 2024 Aug 6;15(1):6690. https://doi.org/10.1038/s41467-024-50850-8  

[63] Chidharla A, Rapoport E, Agarwal K, Madala S, Linares B, Sun W, Chakrabarti S, Kasi A. Circulating tumor 

DNA as a minimal residual disease assessment and recurrence risk in patients undergoing curative-intent 

resection with or without adjuvant chemotherapy in colorectal cancer: a systematic review and meta-analysis. 

International journal of molecular sciences. 2023 Jun 16;24(12):10230. https://doi.org/10.3390/ijms241210230  

[64] Cohen R, Platell CF, McCoy MJ, Meehan K, Fuller K. Circulating tumour DNA in colorectal cancer 

management. British Journal of Surgery. 2023 Jul;110(7):773-83. https://doi.org/10.1093/bjs/znad126 

[65] Elbaiomy M, Sabry M. P-8 Circulating tumor DNA could have impact on risk assessment and personalizing 

adjuvant therapy in localized colon cancer. Annals of Oncology. 2023 Jun 

1;34:S16.https://doi.org/10.1016/j.annonc.2023.04.064 

[66] Hu Y, Chen Y, Guo H, Yu J, Chen Y, Liu Y, Lan L, Li J, Wang H, Zhang H. Molecular alterations in circulating 

cell-free DNA in Patients with Colorectal Adenoma or Carcinoma. Cancer Management and Research. 2020 

Jun 30:5159 https://doi.org/10.2147/CMAR.S244520  

[67] Akgul C, Colapkulu-Akgul N, Gunes A. Prognostic Value of Systemic Inflammatory Markers and Scoring 

Systems in Predicting Postoperative 30-Day Complications and Mortality in Colorectal Cancer Surgery: A 

Retrospective Cross-Sectional Analysis. Annali Italiani di Chirurgia. 2024 Aug 20;95(4):636-47. 

https://doi.org/10.62713/aic.3287  

[68] Gielen AH, Schoenmakers M, Breukink SO, Winkens B, van der Horst J, Wevers KP, Melenhorst J. The value 

of C-reactive protein, leucocytes and vital signs in detecting major complications after oncological colorectal 

surgery. Langenbeck's Archives of Surgery. 2024 Feb 27;409(1):76. https://doi.org/10.1007/s00423-024-

03266-3 

[69] Abdollahi A, Ali-Bakhshi A, Farahani Z. Concentration study of high sensitive C-reactive protein and some 

serum trace elements in patients with benign and malignant breast tumor. International journal of hematology-

oncology and stem cell research. 2015 Oct 1;9(4):180.  

[70] Ognjanovic S, Yamamoto J, Saltzman B, Franke A, Ognjanovic M, Yokochi L, Vogt T, Decker R, Le Marchand 

L. Serum CRP and IL-6, genetic variants and risk of colorectal adenoma in a multiethnic population. Cancer 

Causes & Control. 2010 Jul;21:1131-8.  https://doi.org/10.1007/s10552-010-9540-7 

 
 

https://doi.org/10.1007/s00125-024-06185-6
https://doi.org/10.1155/2023/6840271
https://doi.org/10.21873/anticanres.17195
https://doi.org/10.3390/cancers15010158
https://doi.org/10.3892/ol.2015.3107
https://doi.org/10.1016/j.prp.2024.155175
https://doi.org/10.1038/s41467-024-50850-8
https://doi.org/10.3390/ijms241210230
https://doi.org/10.1093/bjs/znad126
https://doi.org/10.2147/CMAR.S244520
https://doi.org/10.62713/aic.3287
https://doi.org/10.1007/s00423-024-03266-3
https://doi.org/10.1007/s00423-024-03266-3
https://doi.org/10.1007/s10552-010-9540-7

