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 Helicobacter pylori has been detected in the laryngeal areas in clinical 

investigations. As a result, the goal of this study was to isolate and 

identify H. pylori infection in laryngeal biopsy from patients with benign 

laryngeal polyps (BLP) and laryngeal squamous cell cancer (LSCC) as 

compared with healthy people (control). A study was conducted on 50 

patients suffering from squamous cells carcinoma of the larynx and 36 

patients suffering from benign laryngeal polyps (BLP) compared with 12 

healthy people or control. Highly significant (P<0.01) variations in H. 

pylori infection among LSCC, BLP and control that recorded 42%, 

30.5% and 16.6%, respectively. mRNA IHC expression showed a highly 

significant elevation of LSCC patients and record 71.2 ± 4.2 as 

compared with 20.6 ± 1.1 recorded to BLP patients. IL-17 expression by 

IHC technique with and without H. pylori showed highly significant 

elevation (P<0.01) in the LSCC group compared with BLP and control. 

Correlation of IL-17 protein expression among the studied group with 

and without H. pylori showed significant (P<0.05) elevation in LSCC 

and BLP IL-17 level as compared with control. H. pylori can inhabit the 

larynx of the patients having laryngeal squamous cell carcinoma and 

benign laryngeal polyps, according to the findings. More investigation is 

required, however, to determine the role of H. pylori as a risk factor for 

disorders of the larynx. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Infection with H. pylori, a gram-negative curved or spiral-shaped rod, is one of the most prevalent human 

bacterial infection, affecting nearly more than half of the population of the world [1]. Infectivity levels in 

Lithuania range from 51.7–78.5 percent in adults and around 45 percent in children [1], [2]. H. pylori 

shown to play a vital role in the development of duodenal and gastric ulcers, chronic gastritis, gastric 

lymphoma and adenocarcinoma [3]. Despite the fact that H. pylori is most commonly detected in the 

stomach, recent research suggests that it can also be found in the saliva, calculus, lymphoid tissue of the 
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pharynx, mucosa of the nose and sinus, oropharyngeal aphthous, discharge of tympanic cavity and larynx 

[4]. 

 

H. pylori has been linked to the production of vocal fold (VF) polyps in recent research. Furthermore, this 

bacterium was found to be substantially more frequent in patients suffering from cancer of the larynx than 

in those with benign laryngeal illnesses [5]. The bacterium has been shown to be an independent risk factor 

for developing hypopharyngeal–laryngeal cancer in recent 5-year trials and meta-analyses [6]. 

 

In patients with laryngeal H. pylori infection had a two-fold increased chance of getting laryngeal cancer 

than those in the control group [7]. Even though the fact that recent scientists are investigating whether H. 

pylori is an etiological risk factor for various laryngeal disorders, the data in this part are limited. The main 

effector cytokine released by Th17 cells is IL-17 [8]. 

 

Several investigations of patients with different types of malignancies, like those of the head and neck, 

respiratory system, blood and gastrointestinal tract, have documented presence of the Th17 cells and related 

cytokines in the tumor tissues and peripheral blood [9], [10]. 

 

The method by which H. pylori enter the upper respiratory tract is unknown till now and linking between 

the H. pylori and gastric refluxes in the upper airway is a goal of many investigators, as a result this study 

was aimed to isolate and identify these bacteria in laryngeal biopsies from patients with squamous cell 

carcinoma and benign polyps of the larynx in comparison to healthy individuals (control). 

 

2. Materials and Methods 

Totally, 98 tissue samples were obtained from Al-yarmouk teaching hospital, and private labs with the 

definite diagnosis of squamous cell carcinoma as well as those who underwent total or partial laryngectomy 

for the period between 2009 and 2012 and informed consent was obtained from all patients. The study was 

directed on 98 patients arranged in three groups the first group including 50 patient suffering from laryngeal 

squamous cells carcinoma (LSCC) with a mean age of 62.8 ± 7.8 years, and the second group included 36 

patient suffering from benign laryngeal polyps (BLP) with a mean age of 56.7 ± 3.2 years as compared with 

12 healthy people considered as a control group with a mean age of   59.7 ± 8.6. 

 

In order to identify H. pylori from the tissue specimens of larynx, the specimens were located on a gel with 

urea as an indicator, leading to a color change during the first hour if H. pylori were present. 

 

Biopsy specimens from patients were fixed with 10% formalin for histopathological examination by routine 

methods, Giemsa stain to diagnose the specimen and to identify the H.pylori, and immunohistochemical 

analysis for H. pylori and IL-17. 

 

Each paraffin block was sectioned into 4 μm. From each block three sections were taken, one for 

hematoxylin and eosin (H & E stain) for histopathology revision, two were used on positively charged 

slides (Fisherbrand) for immunohistochemical staining with Anti- H. pylori and IL-17 monoclonal 

antibody. The hematoxylin and eosin (H and E‑stained sections) had been reassessed for the morphological 

types of the tumor, grade, and other parameters by two independent pathologists. 

 

The immunohistochemical detection of H. pylori was performed by using polyclonal antibodies against H. 

pylori obtained from rabbit (Abcame / UK code (ab20459) 1:100), while for interleukin 17 used also 

antibodies obtained from rabbit against human IL-17 and monoclonal antibodies IgG (H-132 and SC-7927, 
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lot # A3113 (Santa Cruz Biotechnology) 

 

2.1 Immunostaining 

The detection of gene expression using specific monoclonal antibodies, considered the basic principle of 

immunostaining technique for the detection of specific protein in normal, benign, and malignant cells. 

These antibodies were bounded to nuclear target cytoplasmic proteins. The detection of bounded primary 

antibodies, accomplished by the conjugation of secondary antibody with specific chromogen (3, 3-

diaminobenzidine DAB) with a brown colored precipitate at the antigen location in the tissue that indicate a 

positive reaction. 

 

The appearance of the reaction of brown products at the site of the target antigen is associated with a 

positive reaction in the peroxidase secondary detection system. Counterstain was then used as blue staining 

of the cell. 

 

The immunohistochemistry (IHC) signaling results was determined after 10 field examinations under high 

power microscopy (100x). The total score of staining in each field was divided by the number of total cells 

per field in the 10 fields, then the percentage of positive cells stained in these 10 fields calculated as follow; 

means of the percentage of the stained cells in the 10 fields. 

 

Immunostaining evaluation was done by independent histopathologist who was blinded to the clinical 

diagnosis of the tissues at assessment time, and the expression of H. pylori (Negative, no expression) and 

(Positive, with expression) [11]. 

 

Tissues were regarded IL – 17 positive when their IHC signaling scores were ≥ 10% [12]. 

 

2.2 Statistical analysis 

Analysis of data was carried out using the available statistical package of SPSS-28 (Statistical Packages for 

Social Sciences- version 28). 

 

The analysis of data was conducted and presented as mean (quantitative data) by using T-test to observe the 

statistical differences between two independent variables or using ANOVA between more than two 

independents’ variables. Differences between percentage (qualitative data) was assessed by using Pearson’s 

Chi-square. To examine the relation between the variables correlation coefficients (r) was measured 

qualitatively. To consider the differences statistically significant the P-value must be equal or less than 0.5.  

 

3. Results 

The results showed highly significant (P<0.01) variations in the percent H. pylori infection among LSCC, 

BLP and control group by rapid urease and Giemsa stain and recorded 42%, 30.5% and 16.6%, respectively 

(Table 1). 

 

Table (1): Prevalence of H. pylori infection in the LSCC, BLP and Control group. 

H. pylori  

status 

Laryngeal pathology p value 

LSCC 

No. 50 (100%) 

BLP 

No. 36 (100%) 

Control 

No. 12 (100%) 

Positive 21 (42%) 11 (30.55%) 2 (16.66%) 0.001* 

Negative 29 (58%) 25(69.44%) 10 (83.33%) 
No significant difference p> 0.05, * Significant at the 0.01 levels 
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LSCC: Laryngeal squamous cell carcinoma, BLP: Benign laryngeal polyp 

 

Results of this study about IHC expression showed a highly significant elevation of LSCC group and record 

71.2 ± 4.2 compared with 20.6 ± 1.1 recorded to BLP group (Table 2). 

 

Table (2): Expression of H. pylori in the study group. 

Group No. (Mean ±SE) % 

Comparison of 

Significance 

p-value significance 

LSCC (IHC) 50 71.2± 4.2 
0.000* 

Highly significant 

(p<0.01) BLP  (IHC) 36 20.6± 1.1 

No significant difference p> 0.05, * Significant at the 0.01 levels 

LSCC: Laryngeal squamous cell carcinoma, BLP: Benign laryngeal polyp 

 

Results of IL-17 expression by IHC technique with H. pylori showed highly significant elevation (P<0.01) 

of LSCC group and record 62.2 ± 5.6 in comparison with BLP and control which recorded 21.6± 1.2 and 

8.6 ± 1.3 respectively (Table 3). 

 

Table (3): Expression of IL-17 in patients with LSCC, BLP who have H. pylori compared with control 

group by IHC technique. 

Variable Groups No. Mean ± SE 

(%) 

F test 

p value 

Sig. between 

Groups 

IL-17 

(IHC) 

Control 2 8.6 ± 1.3  

0.001 

Control – LSCC** 

LSCC 21 62.2± 5.6 Control– BLC** 

BLP 11 21.6± 1.2 LSCC –  BLC** 
Significant difference among more than two independent means using ANOVA-test at 0.05 levels 

*Significant at the 0.05 level. 

** Significant at the 0.01 level. 

 

Results of IL-17 expression by IHC technique without H. pylori showed a highly significant elevation 

(P<0.01) of the LSCC group and record 32.2± 2.6 as compared with BLP and control, which recorded 9.6± 

1.7and 1.8 ± 1.3respectively. At the same time, there were non-significant differences between BLP and 

control (Table 4). 

 

Table (4): Expression of IL-17 in patients with LSCC, BLP who don’t have H. pylori compared with 

control group by IHC technique. 

Variable Groups No. Mean ± SE 

(%) 

F test 

p value 

Sig. between 

Groups 

IL-17 

(IHC) 

Con. 10 1.8 ± 1.3  

0.001 

Con – LSCC** 

LSCC 29 32.2± 2.6 Con– BLC 

BLP 2 9.6± 1.7 LSCC –  BLC** 

Significant difference among more than two independent means using ANOVA-test at 0.05 levels 

*Significant at the 0.05 level. 

** Significant at the 0.01 level. 
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Figure -1: Immunohistochemical staining (IHC) of anti H. pylori and IL-17 proteins in tissue 

of LSCC.  Staining by DAB chromogen (dark brown) counterstained with H&E. (A) positive 

anti H. pylori immunostaining (X400). (B) Positive IL -17 immunostaining. (X400). 
 

  

Figure -2: Immunohistochemical staining (IHC) of anti H. pylori and IL-17 proteins in 

tissue of BLP.  Staining by DAB chromogen (dark brown) counterstained with H&E. (A) 

Positive anti H. pylori immunostaining (X400). (B) Positive IL -17 immunostaining. 

(X400). 
 

Results of Correlation of IL-17 protein expression among the studied group that have H. pylori showed 

significant (P<0.05) elevation of LSCC and BLP level as compared with control and recorded (0.56, 0.48 

and 0.17 respectively). Table (5) 

 

Table (5): Correlation of IL-17 protein expression among studied group that have H. pylori 

Variable Group 
Correlation 

Coefficient ( r ) 

 

Significance 

IL-17 and H. pylori 

LSCC 0.561 Significant (p<0.05) 

 BLP 0.483  Significant (p<0.05) 

Control  0.172 Not Significant (p>0.05) 

 

A B 

A B 
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Results of Correlation of IL-17 protein expression among the studied group without have H. pylori showed 

significant (P<0.05) elevation of LSCC and BLP level as compared with control and recorded (0.63, 0.20 

and 0.04) respectively Table (6). 

 

Table (6): Correlation of IL-17 protein expressions among studied group without having H. pylori 

Variable Group 

Correlation 

Coefficient ( r ) 

 

 

Significance 

IL-17 

LSCC 0.632 Significant (p<0.05) 

BLP 0.20 Not Significant (p>0.05) 

Control 0.04 Not Significant (p>0.05) 

 

4. Discussions 

H. pylori is not regarded a normal flora of the larynx, according to the literature [13]. Recent research is to 

determine if the bacterium is one of the etiological factors for laryngeal diseases, and if eradication of the 

bacterium is useful in treating laryngeal diseases. H. pylori has been found in nearly half of the patients 

with benign laryngeal disorders studied in previous investigations, accounting for 40.6–47.3 percent of the 

cases [14], [15]. 

 

The percentage of H. pylori was 9.1-71.4 of cases in the inspected biopsies from larynx in different studies 

[16], [17]. H. pylori was proposed as an etiological issue of VF polyps by [18], [19] in 2008. The workers 

examined the histologic materials taken from larynx of 53 patients complaining of hoarse voice caused by 

VF nodules and polyps using fast urease test. Only 39.9% of them confirmed with H. pylori in their biopsy 

from VF polyps while VF nodules were with no H. pylori presence, from all collected samples [20]. 

 

Most of the current studies is focused on the link between infection with H. pylori and the risk of laryngeal 

cancer. These finding are consistent with this study showing H. pylori infection in the larynx significantly 

increased the risk of malignant tumor explaining the effect of chronic inflammation in the tissue lead to the 

development of malignancy [21]. H. pylori infection role in the progress of laryngeal cancer has been 

confirmed by research. According to the meta-analysis, the risk of progressing of the cancer of the larynx is 

two times higher in H. pylori-infected people than in healthy patients [22]. They're combining data from 

serological studies that demonstrate an immune response against H. pylori, an indication of previous 

infection with this bacterium, as well as research data from laryngeal biopsy material. H. pylori is 

discovered in 46–70% of instances of cancer of the larynx, which is much more frequently than in patients 

with benign laryngeal lesions, implying that H. pylori may be an independent cause in squamous cell 

carcinoma of the larynx [22], [23]. 

 

Several researches have suggested that Th17 cells promote tumor growth in several human malignancies 

[25], [26] although other studies of human tumors have also revealed that these cells have anti-tumor 

activity [27], [28]. According to studies, there is a link between Th17 cell frequencies, IL-17 

concentrations, and laryngeal squamous cell cancer and polyps. In tumor tissues Th17 cell counts are 

generally higher than in the peripheral blood [29], [30]. Which is consistence with the results of this study 

that demonstrate a significant expression of IL-17 in association with H. pylori in LSCC patients as 

compared to BLP and control. Suggesting that H. pylori infection activated Th17 and IL-17 over production 

leading to inflammatory cell recruitment [31] and explaining the tumor promoter effect of IL-17 in LC 

indicating that IL-17 may have an oncogenic role serving as therapeutic and prognostic marker in LC [32]. 
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5. Conclusion 

Helicobacter pylori in the larynx were identified in 42% of the patients with LSCC, 30.5% with BLP and 

16.6% in healthy people. There is a close relation between laryngeal carcinoma and polyps and H. pylori 

infection. So, further studies are required for investigating whether H. pylori are considered as an essential 

causative factor of laryngeal tumor or opportunistic bacteria that grows as a secondary infection. 
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