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Inflammation-related biomarkers as predictors of treatment response in advanced 
colorectal cancer 

Djehane Houria MATAAM 1, Assia GALLEZE 1, Soumia LOUAHCHI 1, Wafa KHELAIFIA 1, Hayet RAFA 1, 
Sarra BENKHELIFA1, Ryad TRARI 1, Said BELHADEF 2, Meriem BENINAL 2, Roza AIT-AHCENE 2, Chafia 

TOUIL-BOUKKOUFA 1, Hassen MAHFOUF 2, Houda BELGENDOUZ 1 and Rachida RAACHE 1. 
1: Team Cytokines and NO Synthases-Immunity and Pathogenesis, Laboratory of Cellular and Molecular Biology 

(LBCM), Faculty of Biological Science, University of Sciences and Technology (USTHB), Algiers, Algeria 
2: Oncology department, Rouiba hospital, Algiers, Algeria. 

Abstract  

 Metastatic colorectal cancer (mCRC) is one of the most lethal cancers [1]. 

Resistance to therapies presents a major clinical challenge. Oxidative stress and 

inflammation, mainly contribute to treatment resistance and tumor cell survival. 

This study aimed to evaluate post-chemotherapy oxidative stress and 

inflammatory biomarkers in mCRC patients and their correlation with treatment 

response. In our study, 30 patients undergoing chemotherapy with bevacizumab, 

capecitabine and oxaliplatin (BCapOx) were recruited. Oxidative stress markers 

were quantified. Pro-inflammatory and anti-inflammatory cytokines were also 

analyzed. Our study reported that responders had significantly higher levels of 

GSH, IL-10, and TGF-β (P < 0.05, P < 0.05, P < 0.01, respectively), while non-

responders had elevated levels of MPO, H₂O₂, EPO, and TNF-α (P < 0.01). These 

results highlight a pronounced oxidative and inflammatory profile in non-

responders. Oxidative stress and inflammatory biomarkers are potential 

predictors of therapeutic response in metastatic colorectal cancer. 

 

Keywords:  

colorectal Cancer, oxidative stress, inflammatory biomarkers, treatment 

response, chemotherapy. 

 

Introduction  

 Metastatic colorectal cancer (mCRC) remains one of the leading causes of 

cancer-related deaths, with treatment resistance. Chemotherapy and targeted 

therapies, while standard, are often undermined by tumor adaptation 

mechanisms driven by oxidative stress and inflammation. Accumulation of 

reactive oxygen species (ROS) and pro-inflammatory cytokine play critical roles in 

fostering tumor cell survival and evasion of apoptosis, thereby diminishing the 

efficacy of anticancer treatments highlight the importance of identifying 

predictive biomarkers to improve therapeutic strategies and patient 

management. This study focuses on evaluating the correlation between post-

chemotherapy oxidative stress and inflammatory biomarkers with treatment 

response in mCRC patients 

 

Material and Methods  

  35 mCRC patients were recruited from the Oncology Department of Rouiba 

University Hospital. All patients received a standard chemotherapy regimen 

consisting of bevacizumab, capecitabine, and oxaliplatin (BCapOx) 

 

Results  

 

 

Figure 1 : The oxidative stress markers levels in the responder group and non-responder 

colorectal cancer patients. (A) MPO, (B) H2O2, (C) EPO, (D)TNF-α, (E) GSH, (F) IL-10, (G) 

TGF-β ; values as mean±SD are presented. * p<0.05, ** p<0.01. 

 

Discussion 

This study reveals a mechanistic interplay between oxidative stress and 

inflammation in shaping therapeutic outcomes in metastatic colorectal 

cancer. Responders exhibited higher levels of antioxidants (GSH, IL-10, 

TGF-β), suggesting enhanced ROS neutralization and anti-inflammatory 

signaling that supports apoptosis. Non-responders, however, showed 

elevated MPO, H₂O₂, EPO, and TNF-α, indicative of heightened oxidative 

stress and a pro-inflammatory microenvironment promoting tumor cell 

survival and chemoresistance. These findings propose a mechanistic 

framework where the balance between oxidative damage and 

inflammatory regulation critically influences chemotherapy effectiveness. 

 

Conclusion  

These findings underscore the potential of oxidative stress and 

inflammatory biomarkers as predictors of therapeutic response in 

metastatic colorectal cancer, particularly for assessing the risk of 

resistance to antitumor drugs. 
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Abstract  

It is evident that the RT-qPCR remains a gold standard in the detection of 
the coronavirus, but an immediate need for alternative less expensive, 
more rapid tests was clear. The study aimed to compare the CTs observed 
between RT-qPCR and RT-LAMP methods.  
We carried out a retrospective study at the molecular biology laboratory 
of Mostaganem from January 01, 2021, to December 01, 2022.). The 
samples were treated with three different RT-qPCR kits. The 
nasopharyngeal swab samples were tested by RT-LAMP and were already 
genotyped by RT-qPCR before.  
Our results showed that there is a strong difference in the average CTs 
between the different used kits. Indeed, the average CT between the two 
kits QuantiNova and Sansure is much higher than that obtained by LAMP 
(respectively 26.50 vs. 18.86 and 37.01 vs. 31.18). However, the average 
CT obtained by the Gene Proof kit is rather lower than that of Smart Amp 
(20.64 vs. 27.22, respectively). This suggests that the LAMP method has 
the same reliability as RT-qPCR. We concluded that the LAMP with its 
many advantages can replace RT-qPCR in the search for SARSCov-2. 

Keywords:  

COVID-19, SARS-Cov-2, RT-qPCR, LAMP, threshold CT 

Introduction  

The SARS-CoV-2 virus testing is essential for the COVID-19 diagnosis and 
treatment. It is important to underline that this screening was also 
considered a prerequisite for different economic and social activities such 
as international flights, offline work, access to shopping malls as well as 
sporting and social events. For this, an unimaginable number of rapid 
molecular tests for COVID-19 have been carried out in numerous medical 
institutions. It is evident that the RT-qPCR remains a gold standard in the 
detection of the coronavirus, but an immediate need for alternative less 
expensive, more rapid tests was clear. The study aimed to compare the 
different RT-qPCR kits used at the COVID-19 laboratory of the University 
of Mostaganem, and, to compare the CTs observed between RT-qPCR and 
RT-LAMP methods. 

Material and Methods  

This is a retrospective study carried out at the level of the molecular 
biology laboratory of Mostaganem from January 01, 2021, to December 
01, 2022. Viral RNA extraction was performed from the swab samples 
immediately in the COVID-19 laboratory of Mostaganem using the RNeasy 
Micro Kit (QIAGEN, GERMANY). The samples were treated with three 
different RT-qPCR kits and one RT-LAMP kit (Smart Amp) (Table 1). 
The nasopharyngeal swab samples obtained from 33 COVID-19 patients 
were tested by RT-LAMP and were already genotyped by RT-qPCR before. 
Sensitivities and specificities of RT-LAMP compared with RT-qPCR were 
analyzed as a function of the CT values. 
Table 1: The targeted genes by the different channels for each kit used in the 

Mostaganem Covid-19 laboratory. 

 

RT-PCR Kits 

Reading Channels 

FAM ROX/TEXAS CYS JOE/VIC 

SANSURE ORF N IC / 

GenePROOF RdRp/E/N / / IC 

QuantiNova RdRp Nsp9 / IC 

Smart Amp Smart cible / / / 
FAM, ROX, CYS, JOE/VIC: reading qPCR channels. Open Reading Frame: ORF gene, Envelope: E gene, 

Nucleocapsid: N gene, the Non-structural protein 9: Nsp9 gene, and RNA-dependent RNA polymerase: RdRp gene. 

CI: Internal Control, min: minute, CT values: Cycle Threshold. 

 

Results  

Our results showed that Furthermore, we have noted that there is a 
strong difference in the average CTs between the kits. Indeed, the 
average CT between the two kits QuantiNova and Sansure is much higher 
than that obtained by LAMP (respectively 26.50 vs. 18.86 and 37.01 vs. 

31.18). However, the average CT obtained by the Gene Proof kit is rather 
lower than that of Smart Amp (20.64 vs. 27.22, respectively) (Table 2). 
This suggests that the LAMP method may have the same reliability as RT-
qPCR and, it can replace RT-PCR in case of emergencies or epidemics. 
 
Table 2: Comparison between the 33 samples treated by the three RT-qPCR kits 
with the LAMP kit. 

RT-PCR kits/Smart 
Amp kit 

Mean CT Standard 
Deviation 

P value 

QuantiNova vs. 
Smart Amp (n=18) 

26.50 4.87  
 
         NS 

18.86 9.52 

Sansure vs. 
Smart Amp (n=04) 

37.01 3.95 

31.18 0.93 

Gene Proof vs. 
Smart Amp (n=12) 

20.64 6.12 

27.22 4.39 
N: number of samples. CT: cycle threshold. SD: Standard Deviation. P value < 0.05 is 
statically significant. 
 

Discussion 

Since the start of the pandemic, the real-time RT-qPCR test has been the 
gold standard for diagnosing SARS-CoV-2. Unfortunately, cases of false 
negatives have also been reported due to sample collection, sample 
transport, and viral RNA extraction. Furthermore, LAMP is an 
ultrasensitive nucleic acid amplification method that can detect minute 
quantities of DNA or RNA templates within roughly an hour. 
The study by Inaba M et al. analyzed the sensitivity and specificity of the 
LAMP method compared to RT-qPCR. Inaba’s team showed that the 
sensitivity and specificity of RT-LAMP were 100%. This suggests that the 
LAMP method has the same reliability as RT-qPCR [1]. 
Although the Ct value does not indicate the severity of the disease, it 
could play an important role in clinical and public health decision-making 
if carefully analyzed along with other factors. This analysis is done by 
laboratories that understand all the factors under study [2]. 

 

Conclusion  

Finally, we can conclude that the RT-LAMP method can replace RT-qPCR 
in the context of SARS-COV-2 virus research, especially when the 
marketed kits are not adapted to a given ethnic population. 
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Abstract  

The role of immune regulation in breast cancer is increasingly 

recognized. This study investigates the influence of DNA methylation in 

immune-related genes (PDCD1, CD274, TLR4, TLR9, CTLA4, NFKB1) on 

breast cancer progression, using data from The Cancer Genome Atlas 

(TCGA). Our objective is to identify key methylation patterns linked to 

clinical outcomes and molecular subtypes of breast cancer, potentially 

informing novel therapeutic strategies.  

Keywords 

Breast cancer, immune markers, DNA methylation, prognosis, TCGA 

database. 

Introduction  

Breast cancer is a heterogeneous disease encompassing diverse 

molecular subtypes, including Luminal A, Luminal B, Basal-like, HER2-

enriched, and Normal-like, each associated with distinct clinical 

outcomes. Recent research highlights the critical role of the immune 

system in tumor progression, particularly the impact of immune-related 

genes. Epigenetic modifications, such as DNA methylation, can silence 

or reduce the expression of immune-regulatory genes, contributing to 

tumor immune evasion. This study explores the methylation profiles of 

immune genes (CTLA4, PDCD1, CD274, TLR4, TLR9, and NFKB1) and 

their associations with clinical factors (e.g., age, pathologic stage, and 

menopausal status) and patient prognosis. By investigating the 

epigenetic regulation of these immune markers, we aim to identify 

potential therapeutic targets, such as demethylating agents or 

immunotherapy, to improve outcomes for patients with aggressive 

breast cancer subtypes. 

Material and Methods  

Using data from 531 breast cancer patients in the TCGA, we performed 

a differential methylation analysis of immune-related genes. 

Methylation levels were correlated with clinical variables, including 

disease progression and overall survival. Cox proportional hazards 

models were applied to evaluate the prognostic significance of immune 

marker methylation. 

Results  

 

Figure 1 : Pearson Correlation Matrix between Biomarkers and Clinical  Parameters 

 

 

 

 

 

Figure2: Visualization of Hazard Ratios from Cox Proportional Hazards Analysis  

Patients were stratified into molecular subtypes: Luminal A, Luminal B, 

Basal-like, HER2-enriched, and Normal. Methylation analysis revealed 

significant associations between the methylation status of immune markers 

and clinical outcomes. Key findings include: 

Days to Death: High methylation levels of CTLA4 and PDCD1 were 

associated with reduced survival (p < 0.005). 

Pathologic Stage M: Methylation patterns correlated with metastatic 

progression (p = 0.02), indicating a higher mortality risk in metastatic cases. 

CTLA4 and NFKB1 demonstrated marginal associations with prognosis, 

warranting further investigation. While other biomarkers (PDCD1, CD274, 

TLR4, TLR9) did not show a direct impact on OS, their significant correlations 

with key clinical factors (age at diagnosis, pathologic stage, and menopausal 

status) suggest context-dependent prognostic roles. 

Discussion 

The results indicate that methylation of immune genes CTLA4 and PDCD1 

may contribute to immune evasion mechanisms in breast cancer, positioning 

them as potential therapeutic targets. Although PDCD1, CD274, TLR4, and 

TLR9 do not show a direct significant impact on survival in this multivariate 

model, their associations with key clinical parameters (age at diagnosis, 

pathologic stage, and menopausal status) suggest that their prognostic role 

may depend on specific molecular contexts and the tumor environment. 

Conclusion  

These results underscore the potential of targeting immune-related genes, 

particularly CTLA4 and PDCD1, using demethylating agents or 

immunotherapy, which could improve treatment response for patients with 

aggressive breast cancer subtypes. Further research is needed to validate 

these findings and explore their clinical utility in personalized treatment 

strategies.  

References   

1. Shin, H. J., Hua, J. T., & Li, H. (2023). Recent advances in understanding DNA methylation of 

prostate cancer. Frontiers in oncology, 13, 1182727. https://doi.org/10.3389/fonc.2023.1182727   

2. Vietri, M. T., D'Elia, G., Benincasa, G., Ferraro, G., Caliendo, G., Nicoletti, G. F., & Napoli, C. 

(2021). DNA methylation and breast cancer: A way forward (Review). International journal of 

oncology, 59(5), 98. https://doi.org/10.3892/ijo.2021.5278  

3. Sharma, P., Hu-Lieskovan, S., Wargo, J. A., & Ribas, A. (2017). Primary, Adaptive, and 

Acquired Resistance to Cancer Immunotherapy. Cell, 168(4), 707–723. 
https://doi.org/10.1016/j.cell.2017.01.017  

 

 

 

http://www.ichsmt.org/


 

ICHMST’24: International Congress on Health Sciences and Medical Technologies, 

Tlemcen, Algeria 3-5 December 2024 

Web site: www.ichsmt.org 

46 
 

 

 

 

 

 

 

 

 

 

ICEEP: International Conference 

on Education Ethics and 

Publishing 2024 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ichsmt.org/


 

ICHMST’24: International Congress on Health Sciences and Medical Technologies, 

Tlemcen, Algeria 3-5 December 2024 

Web site: www.ichsmt.org 

47 
 

Knowledge and Attitudes of Medical Students towards Plagiarism: A Cross-Sectional Study in Northwest 

Algeria 
Amal Helali

1
, Khadidja Benchachou

2
, Hadjira Djihane Helali

3,4
, Nazim Bellifa

5
 

1
. Pharmacognosy Laboratory, Department of Pharmacy, Faculty of Medicine, Abou Bekr Belkaid university, Tlemcen, Algeria 

2
. Hydro-bromatology Laboratory, Department of Pharmacy, Faculty of Medicine, Abou Bekr Belkaid university, Tlemcen, Algeria 

3
. Neurosurgery Department, Damerji Tidjani Hospital, Tlemcen, Algeria 

4
. Department of Medicine, Faculty of Medicine, Abou Bekr Belkaid university, Tlemcen, Algeria 

5
. Pharmacognosy Laboratory, Department of Pharmacy, Faculty of Medicine, Djillali Liabès university, Sidi Bel Abbès, Algeria 

amal.helali@univ-tlemcen.dz  

Abstract  
Background: Plagiarism is a serious offense in 

academia, particularly in medical education, where 

honesty in research, accurate reporting of findings, and 

proper citation practices are essential for maintaining 

public trust and ensuring the validity of medical 

knowledge. This study aimed to assess the knowledge 

and attitudes of medical students toward plagiarism in 

Northwest Algeria. 

Methods: A cross-sectional study was conducted in 

Medical Sciences faculty, Abou Bekr Belkaid 

University, Algeria, from March 2024 to June 2024 

using a convenience sampling method and a 

questionnaire that collected information on the 

participant’s social-demographic characteristics, 

knowledge about plagiarism, and measuring their three 

attitudinal factors (positive and negative attitude and 

subjective norms) toward plagiarism. 

Results: A total of 270 undergraduate and 

postgraduate medical students participated in the 

study. The data show a predominantly female sample. 

A total of 67.4% of participants had a moderate 

understanding of plagiarism (knowledge score between 

5 and 8 of 10). In addition, the results revealed a 

moderate positive attitude (38.79 ± 6.144), negative 

attitude (23.97 ± 3.093), and subjective norms (29.91 ± 

5.609) toward plagiarism. The moderate scores 

obtained in all three categories revealed confusion, 

lack of a clear attitude, and, most worryingly, a lack of 

knowledge and awareness of the importance of 

academic integrity.   

Conclusion: This study provides valuable insights into 

the attitudes of medical students toward plagiarism in 

Northwest Algeria. The findings highlight the need for 

educational interventions that enhance students’ 

understanding of plagiarism and promote ethical 

academic practices. 

Keywords:  
Plagiarism, Medical students, Knowledge, 

Attitudes, Northwest Algeria 

Introduction  
In academic settings, particularly in medical 

education, the emphasis on originality and proper 

attribution makes plagiarism a serious offense. For 

students, engaging in plagiarism jeopardizes their 

educational and professional growth, eroding their 

self-efficacy. Moreover, as future healthcare 

providers, medical students bear the responsibility 

for patients' health, necessitating adherence to 

stringent ethical standards.  

Despite the global emphasis on academic integrity, 

research on plagiarism in Algeria, particularly 

among medical students, is notably limited.  

Therefore, this study aims to assess the knowledge 

and attitudes of Algerian medical students towards 

plagiarism. 

Material and Methods  
Study design and setting 

This cross-sectional study was conducted from March 

to June 2024 at Benzerdjeb Benaouda Faculty of 

Medicine - Abou Bekr Belkaid University in Tlemcen, 

Algeria. 

Study population and sampling technique 

The study targeted undergraduate and postgraduate 

medical students by employing a convenience 

sampling method with voluntary participation criteria. 

Data collection tools and procedures 

The study employed a structured questionnaire to 

gather data on:  

 Participants' demographics  

 Knowledge levels:  assessed through 10 

binary questions based on a quiz from 

Sherbrooke University. 

 Attitudes Toward Plagiarism questionnaire 

(ATP): The ATP questionnaire evaluates 

students' attitudes toward plagiarism and 

comprises 29 validated statements utilizing a 

5-point Likert scale validated by Mavrinac et 

al. 2010. 

Students were contacted via institutional emails to 

complete an anonymous online questionnaire. A 

declaration of consent on the first page functioned as 

an alternative to written consent. 

Data analysis:  

Data entry utilized Microsoft Excel (Microsoft 

Corporation, 2016). Statistical analysis was conducted 

with SPSS for Windows, Version 20.0 (IBM Corp., 

2011). 

Results  
A total of 282 students responded to our 

questionnaire. The data in Table 1 highlights the 

cohort’s characteristics.  

Table 1. Characteristics of study respondents 

(n=282). 

Variable                                                      N 

(%) 

Age  21.83±4.28 [17- 40] 

Sex Male 57 (20.20) 

Female 225 (79.80) 

Status Undergraduate 

student 

222 (78.70) 

Postgraduate 

student 

60 (21.30) 

 

Discipline 

Medicine 100 (35.50) 

Dentistry 40 (14.20) 

Pharmacy 142 (50.40) 

 

 

 

Study year 

1st 117 (41.50) 

2nd 46 (16.30 

3rd 43 (15.20) 

4th 30 (10.60) 

5th 28 (9.90) 

6th 15 (5.30) 

7th 3 (1.10) 

Implication in 

previous 

published 

research 

projects 

Yes 95 (33.70) 

No 187 (66.30) 

Implication in 

ongoing 

research 

projects 

Yes 70 (24.80) 

No 212 (75.20) 

67.4% of participants had a moderate understanding 

of plagiarism (knowledge score between 5 and 8 of 

10). In addition, the results revealed a moderate 

positive attitude (38.79 ± 6.144), negative attitude 

(23.97 ± 3.093), and subjective norms (29.91 ± 

5.609) toward plagiarism (Table 2). 

 
Table 2.  Knowledge and ATP scores 

Component  Score Level n (%) 

Mean ± 

Sd 

Low  Moderate  High  

Knowledge  6.45 ± 

1.454 

26 (9.20) 190 (67.40) 66 

(23.40) 

Positive 

attitude 

38.79 ± 

6.144 

17 (6.00) 227 (80.50) 38 

(13.50) 

Negative 

attitude 

23.97 ± 

3.093 

2 (0.70) 221 (78.40) 59 

(20.90) 

Subjective 

norms 

29.91 ± 

5.609 

33 

(11.70) 

227 (80.50) 22 (7.80) 

 
Correlation knowledge score and the three ATP’s 

dimensions: 

There was a statically significant weak positive correlation 

between the knowledge score, positive attitude and subjective 

norms scores (r (280) =0.252, p=0.000 and r(280)=0.220, 

p=0.000 respectively). And non significative negative 

correlation between knowledge and negative attitude scores. 

Knowledge, positive attitude, negative attitude and 

subjective norms score predictors: 

The model suggests that Status and Study Year are the strongest 

positive predictors of Knowledge Score, while Discipline has 

the strongest negative association. However, the negative R-

squared score indicates that the model performs poorly in 

explaining the variance in Knowledge Score.  

Discussion 
The findings provide significant insights into medical students' 

knowledge and attitudes towards plagiarism in Northwest 

Algeria. This study identifies several critical themes for further 

exploration. 

Knowledge of Plagiarism 

The study indicates a troubling knowledge gap regarding 

plagiarism among medical students. Although most participants 

recognized the definition of plagiarism, qualitative insights 

reveal a misunderstanding of its practical implications. Many 

students equated plagiarism solely with verbatim copying, 

neglecting other forms like improper paraphrasing or self-

plagiarism. This misunderstanding may stem from insufficient 

instruction on academic integrity in the medical curriculum, 

echoing trends seen in other regions and fields. It emphasizes 

the urgent necessity for educational institutions to enrich their 

curricula with thorough lessons on intellectual property, citation 

norms, and the ethical aspects of research and writing. 

Attitudes Towards Plagiarism 

Our study uncovered a dichotomy in students’ attitudes towards 

plagiarism, revealing both awareness and desensitization. While 

many participants professed a commitment to honesty, a 

notable number justified plagiarism due to external pressures, 

such as deadlines or performance demands. This aligns with 

previous research indicating that academic competition and 

workload pressures often lead students to rationalize unethical 

actions.  

The gap between students’ ethical beliefs and actual behaviors 

raises concerns about the efficacy of ethical training and 

suggests an academic environment that may tacitly condone 

misconduct.  

It necessitates a reassessment of evaluation practices in medical 

education, fostering a culture that values comprehension and 

knowledge application over mere performance. 

 

Conclusion  
In conclusion, this study highlights significant concerns 

regarding plagiarism among medical students in Northwest 

Algeria, revealing critical gaps in knowledge and attitudes. The 

dynamics of peer influence, institutional culture, and external 

pressures necessitate a comprehensive strategy to enhance 

academic integrity. It is essential for future medical 

professionals to comprehend the ethical ramifications of 

plagiarism as integral to their professional identity. Institutions 

should actively promote these principles via thorough 

education, supportive policies, and a culture fostering dialogue 

and accountability. 

 

Recommendations for Future Research 

Longitudinal research could explore the evolution of students’ 

attitudes during their training and the impact of interventions on 

educational integrity. Moreover, comparative studies across 

various regions or fields may yield essential insights into the 

generality or particularity of issues related to plagiarism and 

academic integrity. 
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