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 This cross-sectional study investigated the association between Helicobacter 

pylori (H. pylori) infection and histopathological subtypes of colorectal 

lesions in 40 symptomatic patients. Serological (ELISA) and 

immunohistochemical (IHC) methods were employed to detect H. pylori. 

Demographically, the cohort exhibited male predominance (77.5%) and a 

mean age of 50.45±17.27 years. Adenocarcinoma was the most prevalent 

histopathological subtype (27.5%), followed by ulcerative colitis with 

adenomatous polyps (12.5%). IHC detected H. pylori in 57.5% of patients, 

surpassing serology (47.5%), which demonstrated low sensitivity (34.78%) 

and specificity (35.29%). Serum H. pylori positivity significantly correlated 

with adenocarcinoma (p=0.015), suggesting systemic involvement in 

carcinogenesis, whereas IHC showed no tissue-specific association 

(p=0.363), but it indicate direct involvements of the bacteria in development 

of CRC . These findings underscore IHC’s diagnostic superiority and 

propose systemic H. pylori status as a potential biomarker for 

adenocarcinoma risk. Larger studies are warranted to validate these 

observations.abstract is often presented separate from the article, so it must 

be able to stand alone.  
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1. INTRODUCTION 

Helicobacter pylori (H. pylori) is a Gram-negative, microaerophilic bacterium that colonizes the human 

gastric mucosa, infecting approximately 50% of the global population, with higher prevalence in developing 

countries [1]. The bacterium is a well-established etiological agent for chronic gastritis, peptic ulcer disease, gastric 

adenocarcinoma, and mucosa-associated lymphoid tissue (MALT) lymphoma [2]. H. pylori infection is typically 

acquired in childhood and persists for life unless treated with antibiotic therapy [3] 

The pathogenicity of H. pylori is attributed to virulence factors such as cytotoxin-associated gene A (CagA) 

and vacuolating cytotoxin A (VacA), which induce inflammation, epithelial damage, and dysregulation of host cell 

signaling pathways [4]. 

While the gastric tropism of H. pylori is well-documented, emerging evidence suggests its potential role in 

extragastric diseases, including colorectal cancer (CRC) [5]. CRC is the third most common cancer worldwide and a 

leading cause of cancer-related mortality, with both genetic and environmental factors contributing to its 

pathogenesis [6]. The possible association between H. pylori and CRC has garnered increasing attention, given the 

bacterium’s ability to induce chronic inflammation, alter gut microbiota, and promote carcinogenic pathways [7]. 

. 
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Colorectal cancer (CRC), which comprises colon and/or rectum cancer, represents a significant health 

problem as the world’s third most commonly diagnosed and second most fatal cancer globally Approximately 9.4% 

of cancer-related deaths were due to CRC in 2020 [8]. However, in light of the significant increase in the number of 

identified cases in the older population, it is estimated that the global incidence of CRC will more than double by 

2035, with the most significant increase occurring in less developed nations [8]. 

CRC develops when epithelial cells acquire a series of genetic or epigenetic changes that enable them to be 

hyperproliferative [9]. These rapidly developing cells form a benign adenoma, which can advance to cancer and 

metastasize via several distinct pathways, including microsatellite instability (MSI), chromosomal instability (CIN), 

and serrated neoplasia [10]. 

 

CRC’s pathogenesis lie aberrant signaling pathways that drive tumorigenesis, sustain cancer cell 

proliferation, and enable metastatic dissemination [11]. These pathways, which include the Wnt/β-catenin, 

RAS/RAF/MEK/ERK, phosphoinositide 3-kinase (PI3K)/AKT, and transforming growth factor-beta (TGF-β) 

circuits, among others, are often dysregulated by a confluence of genetic mutations (means somatic variants or 

germline variants), such as adenomatous polyposis coli (APC), kirsten rat sarcoma viral oncogene homolog 

(KRAS), and PIK3CA[12]. The intricate network of signaling cascades they form dictates not only the malignant 

phenotype but also the immune response and the tumor microenvironment (TME), influencing the efficacy of 

therapeutic interventions[13]. 

 

 

2. MATERIAL AND METHODS 

 

This cross-sectional, observational study was undertaken at the Gastroenterology and Hepatology Teaching 

Hospital, a tertiary care referral center in Baghdad, Iraq. Aim: To examine the association of Helicobacter pylori 

(H. pylori) infection with specific histopathological subtypes of colorectal lesions. Forty patients with 

gastrointestinal symptoms including abdominal pain, changes in bowel habits, rectal bleed, weight loss, or 

unexplained anemia were enrolled during the study. 

 

Serological assays and tissue-based techniques were used to evaluate the presence of H. pylori and its 

potential contribution to the development and progression of colorectal cancer (CRC). Validation of diagnostic 

accuracy of enzyme-linked immunosorbent assay (ELISA) for serum IgG antibodies and immunohistochemistry 

(IHC) of tissue detection of H. pylori. Demographic information of the patient including age and sex was also 

collected. 

Sample Collection and Sample Processing: 

 Blood Samples: 

Peripheral blood was obtained from each participant through routine venipuncture under aseptic 

conditions. Then, blood was allowed to clot at room temperature for 30 minutes, and samples were centrifuged at 

3000 rpm for 10 minutes to isolate serum. The obtained serum aliquots were kept at −20°C for serological analysis 

later on. 

 Tissue Samples: 

Colorectal tissue specimens were acquired by endoscopic biopsy or surgical resection according to the 

clinical presentation and location of the lesion. To make them comfortable, these procedures were usually done 

under anesthesia. Samples were fixed in 10% neutral buffered formalin (NBF) (for at least 24 h) for morphological 

and antigenic preservation. Two were then processed and embedded in paraffin (conventional histological 

protocols). Serial sections 4–5 µm were cut on a microtome and placed on glass slides for histological and 

immunohistochemical analysis. 

 

 

Diagnostic Methods: 

A-Serological Testing: 

The presence of sero H. pylori infection was assessed by IgG antibodies detection of patient serum 

samples using a commercial ELISA kit (Elabscience Biotechnology Co., Ltd., China). The experiment was done as 

per manufacturer’s instructions. Output results were considered positive or negative according to the cutoff values 

[14]. 

 

B-Immunohistochemistry (IHC): 
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For histological analysis, tissue sections were first stained with hematoxylin and eosin (H&E). Tissue 

samples were classified according to standard diagnostic criteria into histopathological subtypes of colorectal 

lesions: adenocarcinoma, ulcerative colitis (UC), inflammatory lesions, adenomatous polyps, juvenile polyps, rectal 

ulcers, or others. 

Monoclonal anti-H. pylori-specific antibodies were used for immunohistochemical detection of H. pylori 

in tissue specimens. pylori antibodies (Abcam, UK) and through a H. 4 µm thick FFPE tissue sections were 

processed for standardized IHC protocol, including: 

 Deparaffinization and rehydration. 

 Citrate buffer (pH 6.0) for antigen retrieval 

 Blocking of nonspecific binding and endogenous peroxidase activity 

 This was followed by incubation with the primary antibody at 37°C for 1 hour 

 Secondary antibody (10 min, RT) 

 Stretchability and Stretchable Electronics Visualization with streptavidin-HRP and DAB chromogen 

 Counterstaine with Mayer’s hematoxylin, dehydrated and mounted 

Each IHC run included appropriate positive and negative controls to ensure test validity [15]. 

Statistical analyses were performed using SPSS software (version 25.0). Sensitivity and specificity of 

serum testing were calculated using IHC as the gold standard. Associations between H. pylori infection (serum and 

IHC positivity) and histopathological subtypes were assessed using chi-square tests or Fisher’s exact test, as 

appropriate. A p-value < 0.05 was considered statistically significant. 

 

 

 

3. RESULTS AND DISCUSSION  

 

3.1 Demographic and clinical characteristics of the patients: 

The mean age of the patients was 50.45±17.27 years (range 17-75 years). Categorization of age revealed 

that the age group ≤50 years account for 45% of the patients while 55% of the patients had an age >50 years.  The 

majority of patients (77.5%) were males. Smoking history showed that 52.5% of patients never smoked, while 

47.5% were either ex-smokers or current smokers. Six main clinical features were reported, the most common of 

which was abdominal pain (42.5%) followed by bleeding per rectum (40%). Less common features were chronic 

diarrhea, constipation and anemia  which were reported in 10%, 7.5% and 7.5%, respectively. Diabetes (whether 

type 1 or 2) was reported in 6 patients (15%) as shown in table 1.  

Table 1: Demographic and clinical characteristics the patients (n=40) 

Variables  Categories  Frequency (%) 

Age, years  ≤50 

>50 

18(45%) 

22(55%) 

Sex Male 

Female 

31(77.5%) 

9(22.5%) 

Smoking Never 

Ex/current  

21(52.5%) 

19(47.5%) 

Abdominal pain  Absent  

Present 

23(57.5%) 

17(42.5%) 

Bleeding per rectum  

  

Absent  

Present 

24(60%) 

16(40%) 

Constipation  Absent  

Present  

37(92.5%) 

3(7.5%) 

Anemia  Absent  

Present 

37(92.5%) 

3(7.5%) 

Chronic diarrhea  Absent  

Present 

36(90%) 

4(10%) 

Diabetes  Absent  

Present 

34(85%) 

6(15%) 

Other clinical features 

  

Absent  

Present 

35(87.5%) 

5(12.5%) 
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The demographic characteristics of the study cohort revealed a male predominance (77.5%), which aligns 

with previous research indicating higher susceptibility of males to colorectal pathologies, including malignancies 

and inflammatory bowel diseases [6]. For instance, a global study by Sung et al. (2021) reported a male-to-female 

ratio of 1.5:1 for colorectal cancer, suggesting hormonal or lifestyle factors may contribute to this disparity [6]. The 

age distribution, with 55% of patients over 50 years, mirrors trends observed in colorectal adenocarcinoma and 

chronic gastrointestinal disorders, where advancing age is a well-established risk factor  [16]. This parallels findings 

from Arnold et al. (2017), who noted that over 60% of colorectal cancer cases occur in individuals aged ≥50 years, 

underscoring the importance of age-targeted screening programs [16]. 

Smoking history, reported in 47.5% of patients (ex-smokers or current smokers), is consistent with studies 

linking tobacco use to gastrointestinal inflammation and carcinogenesis. Ladeiras-Lopes et al. (2008) demonstrated 

that smoking increases the risk of gastric and colorectal malignancies by 1.5–2.0-fold, likely due to chronic mucosal 

damage and oxidative stress[17]. The near-equal split between smokers and non-smokers in this cohort highlights 

the need for targeted smoking cessation interventions in high-risk populations. 

Abdominal pain (42.5%) and rectal bleeding (40%) emerged as the most prevalent symptoms, 

corroborating findings from Kuipers et al. (2015), who identified these as hallmark features of colorectal cancer and 

inflammatory bowel disease [18]. However, the lower prevalence of chronic diarrhea (10%) and constipation (7.5%) 

contrasts with larger studies, such as Brenner et al. (2014), where chronic diarrhea was reported in 25–30% of 

colorectal cancer patients[19]. This discrepancy may reflect differences in disease stage or diagnostic timing in the 

current cohort. For example, early-stage lesions might present with focal symptoms like bleeding rather than 

systemic manifestations. 

The 15% prevalence of diabetes mellitus in the cohort warrants attention, as hyperglycemia and insulin 

resistance have been implicated in altering gut microbiota and promoting mucosal inflammation[20]. Chen and 

Blaser (2012) found that Helicobacter pylori colonization rates were higher in diabetic patients, potentially 

exacerbating gastrointestinal complications [20]. While the current study did not explore this interaction, the 

observed diabetes prevalence suggests a need for further investigation into metabolic comorbidities in 

gastrointestinal disease progression. 

 

3.2 Histopathological reports: 

      11 patients (27.5%) were adenocarcinoma which is the most often occurring histological type; 

inflammation followed with effect on 6 patients (15%). Five patients—12.5%—had both UC and adenomatous 

polyps noted. Four patients apiece had juvenile polyps and rectal ulcers, as shown in Figure 1.  

 
Figure (1):  shows the distribution of Histopathological types within the research. 

Detection of H.pylori in serum and biopsies: 

Serum testing indicated that 19 out of 40 patients (47.5%) tested positive for Helicobacter pylori, whereas 

21 patients tested negative. Immunohistochemistry (IHC) revealed that 23 out of 40 patients (57.5%) tested positive 
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for Helicobacter pylori, whereas 17 patients tested negative. Consequently, immunohistochemistry is regarded as the 

standard technique for identifying Helicobacter pylori, whereas serum testing demonstrated worse sensitivity and 

specificity (34.78% and 35.29%, respectively) compared to immunohistochemistry. This indicates that 

immunohistochemical examination of biopsy specimens may be a more dependable approach for identifying H. 

pylori in this patient demographic , As shown in Table 2.   

Table(2): Table 1 illustrates a comparison between IHC and serum testing across 40 samples.  

 IHC  

T

otal 
Positive Negative 

S
eru

m
  

Positive 8 11 1

9 

Negative 15 6 2

1 

Total 23 17 4

0 

 

Sensitivity = 8 / (8 + 15) × 100 = 34.78% 

Specificity = 6 / (6 + 11) × 100 = 35.29%. 

Two distinct patterns of H. pylori detection were observed (Figure 2): a substantially higher serum 

positivity rate in adenocarcinoma patients (0.91%, p=0.015), suggesting a possible systemic association with this 

form of cancer by Figure 3, while H. pylori was commonly detected in adenocarcinoma tissue by IHC (81.82%) 

with no statistically significant difference compared to other histological types (p=0.363). The serum findings 

(Figure 2) suggest a systemic  mechanism of infection contributing to the development of adenocarcinoma, whereas 

the IHC results (Figure 3) show indiscriminant organ colonization without demonstrated histologic specificity. 

Taken together, these data indicate that systemic H. pylori status may be more clinically relevant than tissue 

localization for assessment adenocarcinoma risk in patients. 

Figure(2): Detection of H. pylori in serum 

 
Figure (3): Detection of H. pylori using IHC 
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Figure(4): Detection of H.pylori under microscope by IHC techniques. 

 

The histopathological findings revealed adenocarcinoma as the most prevalent histological type (27.5%), 

consistent with global epidemiological trends where colorectal adenocarcinoma dominates gastrointestinal 

malignancies [19]. This aligns with Brenner et al. (2014), who reported adenocarcinoma as the primary histological 

subtype in 60–70% of colorectal cancers, though the lower prevalence in this cohort may reflect regional variations 

or early-stage disease [19]. The coexistence of ulcerative colitis (UC) and adenomatous polyps in 12.5% of cases 

supports the established "inflammation-dysplasia-carcinoma" sequence, as described by Itzkowitz and Yio (2004), 

wherein chronic inflammation accelerates polyp malignant transformation[21]. Juvenile polyps, observed in 10% of 

patients, are less commonly associated with malignancy, but their presence underscores the need for vigilant 

surveillance in younger populations, as highlighted by Jass et al. (2002)[22]. 

The detection of Helicobacter pylori (H. pylori) via immunohistochemistry (IHC, 57.5%) outperformed 

serological testing (47.5%), mirroring prior studies advocating tissue-based methods for accuracy. Graham and 

Miftahussurur (2018) emphasized that IHC’s direct visualization of bacteria in biopsy specimens reduces false 

negatives caused by patchy colonization or prior antibiotic use[23]. Conversely, the low sensitivity (34.78%) and 

specificity (35.29%) of serum testing align with Kato et al. (2013), who attributed such limitations to cross-reactive 

antibodies or transient infections unrelated to active disease[24]. These findings reinforce IHC as the gold standard 

for diagnosing active H. pylori infections in clinical practice. 

Notably, serum H. pylori positivity showed a significant association with adenocarcinoma (p=0.015), 

suggesting systemic immune activation or bacterial virulence factors (e.g., CagA) may contribute to carcinogenesis. 

Polk and Peek (2010) proposed that systemic H. pylori antigens could induce chronic inflammation and DNA 

damage, promoting oncogenic pathways[25]. However, the lack of significant tissue-specific IHC detection 

(p=0.363) contrasts with Uemura et al. (2001), who reported strong correlations between gastric H. 
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pylori colonization and adenocarcinoma[26].This discrepancy may reflect organ-specific pathogenicity or 

differences in bacterial load, warranting further investigation into systemic versus localized H. pylori effects. 

The study’s small sample size (n=40) limits statistical power, particularly in subgroup analyses (e.g., 

juvenile polyps, n=4). Larger cohorts, such as those in the SEER database studies, are essential to validate these 

trends [27].  Future research should integrate molecular techniques (e.g., PCR, metagenomics) to elucidate strain-

specific virulence and host-microbe interactions in carcinogenesis. 

 

 

4. CONCLUSION  

This study highlights the predominance of adenocarcinoma in colorectal pathologies and reinforces 

immunohistochemistry as the gold standard for detecting active H. pylori infections. The significant association 

between systemic H. pylori seropositivity and adenocarcinoma underscores the potential role of bacterial virulence 

factors or systemic inflammation in carcinogenesis, contrasting with nonspecific tissue colonization observed via 

IHC. Limitations, including a small sample size and single-center design, necessitate cautious interpretation. Future 

research should prioritize multicenter cohorts, molecular analyses of H. pylori strains, and exploration of host-

pathogen interactions to elucidate mechanisms linking H. pylori to colorectal cancer. These efforts could refine 

diagnostic protocols and therapeutic strategies for high-risk populations. 

Recommendations: Future research should prioritize larger, multicenter cohorts to validate the association 

between systemic H. pylori seropositivity and colorectal adenocarcinoma, integrating molecular techniques (e.g., 

PCR, metagenomics) to enhance diagnostic accuracy and explore strain-specific virulence mechanisms. Mechanistic 

studies are needed to elucidate H. pylori’s role in carcinogenesis, focusing on systemic inflammation and host-

pathogen interactions, while clinical protocols should prioritize immunohistochemistry (IHC) for active infection 

diagnosis and incorporate systemic H. pylori status as a biomarker for risk assessment. Public health efforts should 

target smoking cessation and provider education on updated diagnostic guidelines, alongside funding initiatives to 

support interdisciplinary collaborations, particularly in high-prevalence regions, to advance understanding and 

improve patient outcomes. 
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