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Abstract

Background: Adenotonsillar hypertrophy (ATH) is a common problem in children that causes the obstruction of airways and other
relevant complications. Helicobacter pylori (H. pylori) is considered one of the microbial causes of ATH development.

Objectives: The study aimed to determine the H. pylori colonization in patients with adenotonsillar hypertrophy and assess the
prevalence and clinical characteristics of colonized patients and possible association with complications.

Methods: This study was carried out on 114 children with ATH referring to the Bouali Hospital of Sari from December 2017 to Decem-
ber 2018. Adenotonsillar samples were prepared from the right and left tonsils and adenoid of each patient. The Rapid Urease test
(RUT) and nested-PCR were performed on the samples. Data analysis was performed with SPSS version 20 software.

Results: The participants included 52 females and 62 males with a mean age of 7.19 = 3.08 years. The RUT was positive for 59 partici-
pants: 26 in right tonsil, 31 in left tonsil, and two in adenoid samples. Helicobacter pylori was detected in the adenotonsillar tissue of
95 patients using nested-PCR. No significant association was found between the PCR results and gender (P = 0.123).

Conclusions: This study approved the presence of H. pylori in the adenotonsillar tissue of children with ATH and highlighted the
concept that the pharynx could be an extra gastric reservoir of H. pylori. However, we failed to prove an association between H. pylori
adenotonsillar colonization with ATH and acute otitis media.
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1. Background eral studies have recently discussed the etiology of the dis-
ease. Based on the studies, a microbial and inflammatory

Adenotonsillar hypertrophy (ATH) is considered oneof  cayuse has been proposed for ATH (1).

the most common etiologies of airway obstruction among
children, which results in a range of temporary to long-
term symptoms (1). Temporary symptoms include oral
respiration, nasal congestion, hypernasal speech, snoring,
obstructive sleep apnea, chronic sinus problems, and re-
current otitis media (2, 3). Meanwhile, other long-term
symptoms include a series of major complications associ-
ated with obstructive sleep apnea including developmen-
tal disabilities, cardiac complications, and neurocognitive

Different studies have proven that the adenoids of pa-
tients (hyperplasia or infection) are colonized by a vari-
ety of bacteria including Haemophilus influenza, Moraxella
catarrhalis, beta-hemolytic Streptococcus group A, Staphylo-
coccus aureus,and Streptococcus pneumonia (1,4, 5). Itis sug-
gested that oropharynx or pharynx may be a reservoir for
H. pylori and this microorganism may be colonized in ton-
sil and adenoid tissues (6, 7).

anomalies such as low intelligence quotient (IQ), learning
and behavioral problems, hyperactivity, and poor atten-
tionspan(1, 4). Tonsillectomyand adenoidectomy are com-
mon therapeutic approaches for patients with ATH (4). Sev-

Helicobacter pylori (H. pylori) is a Gram-negative, mi-
croaerophilic, flagellate, and s-shaped bacteria, which was
isolated from human stomach biopsy samples and intro-
duced by Marshall and Warren in 1983 (8). It is the most
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common bacterial infection in humans, which infects al-
most half of the world’s population (9). Infection usually
occurs in early childhood and may remain throughout the
entire lifetime in the host. The presence of H. pylori has
been reported in the upper respiratory tract, and the sites
such as the oral cavity, dental plaques, saliva, tonsils, ade-
noids, nasal and sinus mucosa, and even the middle ear
(10).

It is believed that tonsil and adenoid tissue may form
a colonization reservoir or an H. pylori colony, which can
cause stomach and nasopharyngeal infection and clinical
consequences (7,11-13). Other researchers discovered no ev-
idence of its presence in the sites, and the third group of
authors believes that this agent is only a transient organ-
ism in the sites (14, 15).

2. Objectives

Asrecentstudies showed contradictory findings on the
colonization of H. pylori in adenotonsillar tissue and its
role in ATH, this research was designed to determine H. py-
lori colonization in adenotonsillar tissue of patients with
ATH.

3. Methods

3.1. Patient Selection

This descriptive cross-sectional study was carried out
on 114 children with ATH referring to the Pediatric and
Otolaryngology Department of Bouali Hospital of Sari
from December 2017 to December 2018 who were candi-
dates for adenoidectomy, tonsillectomy, and adenotonsil-
lectomy. The study was approved by the Ethics Committee
of Mazandaran University of Medical Sciences (ethics code:
IR.MAZUMS.REC.1396.2907) and written informed consent
was obtained from the parents of patients prior to the
study. Data including demographic information, sleeping
with opened mouth, nasal congestion, rhinorrhea, snor-
ing, maxillary deformity, and sleep apnea were recorded in
a questionnaire by a pediatric assistant.

Also, we recorded the history of sensitivity to aspirin,
GERD, allergy, asthma, cleft palate, cleft lip, history of venti-
lation tube insertion, serous otitis media (SOM), and atopic
dermatitis. On the physical examination, we recorded
anatomical disorders, malocclusion teeth, lateral tonsil en-
largement, hypertrophy of concha, acute otitis media, pale
nasal mucosa, adenoid hypertrophy, sinusitis, and nasal
polyp.

The inclusion criteria included age < 18 years and re-
ceiving no antibiotics or proton pump inhibitors in the

last month. The exclusion criteria included age > 18 years,
receiving antibiotics, anticoagulant therapy, and proton
pump inhibitors during the last month, the history of head
or neck surgery, chronic systemic diseases, anatomical dis-
orders, and concomitant underlying diseases such as im-
munodeficiency, diabetes, and renal or cardiac failure.

3.2. Sample Collection

A pediatric infectious diseases subspecialist or an ENT
specialist confirmed ATH of the patients. All patients un-
derwent surgery under general anesthesia. Three samples
(right tonsil, left tonsil, and adenoid) were obtained from
each patient to detect H. pylori colonization in adenoton-
sillar tissue. All samples were stored at-20°C and prepared
for the rapid urease test and PCR.

3.3. Rapid Urease Test (RUT)

The samples were stored in a 2 mL urea broth base and
transferred to a Microbiology Laboratory to perform the
urease test. The samples were incubated at 37°C for 4 h. Yel-
low and red colors were reported as negative and positive
results, respectively.

3.4. DNA Extraction

We extracted DNA from frozen biopsies using the tis-
sue DNA extraction kit (Yekta Tajhiz Azma) and stored it at
-20°C before the PCR assay.

First, up to 25 mg tissue samples to a microcentrifuge
tube were cut. Next, 200 pL of FATG1 buffer was added and
mixed by micropestle or pipette tip and then, 20 uL of pro-
teinase K (10 mg/mL)was added to the sample mixture and
mixed thoroughly by vortexing. The sample was incubated
at 60°C until the tissue was lysed completely (1-3 h). After
vortexing, 200 uL of FATG2 buffer was added to the sample
mixture, mixed thoroughly by pulse vortexing, and incu-
bated at 70°C for 10 min. Then, 200 L of ethanol (96°C -
100°C) was added to the sample mixture and mixed thor-
oughly by pulse vortexing. The tube was spinned briefly
to remove drops from the inside of the lid and we placed
the FATG mini column in a collection tube. The mixture
was transferred carefully to the FATG mini column and cen-
trifuged at full speed for one minute. Then, the FATG mini
column was placed inside a new collection tube. For the
next step, 400 pL of W1 buffer was added to the FATG mini
column and centrifuged at full speed for one minute and
then discarded flow-through. Next, 750 pL of wash buffer
was added to the FATG mini column, centrifuged at full
speed for one minute, and then discarded flow-through. It
was centrifuged at full speed for an additional three min-
utes to dry the column. Then, 100 pL of preheated elution
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buffer was added to the membrane of the FATG mini col-
umn and centrifuged at full speed for two minutes to elute
the DNA.

3.5. Polymerase Chain Reaction

The primers of Hp23S1835F with the sequence of 5-GGT
CTC AGC AAA GAG TCC CT-3’ and Hp23S 2327R (5-CCC ACC
AAG CAT TGT CCT-3’) were used for the first PCR. The tem-
perature program in this step included an initial denatu-
ration at 95°C for 2 min, followed by five cycles at 94°C for
30, 57°C for 30 s, 72°C for 30 s, and the final cycle in 30 cy-
cles, which consisted of 94°C for 15 s, 57°C for 15 s, and 72°C
for20s.

For the next step, the nested-PCR technique was em-
ployed with specific primers Hp23S 1942F designed with
the sequence of 5- ATG CGT CAG TCG CAA GAT-3’ as the for-
ward primer and Hp23S 2308R 5-CCT GTG GAT ACA GGC
CAGT-3’ as the reverse primer. The initial denaturation
temperature of 95°C for 2 min was followed by 25 cycles at
94°C for 10 s. The H. pylori strain was used as a positive con-
trol in all the steps. The gene amplification was performed
at the final volume of 20 pL: 2 uL of DNA, 5.0 uL of forward
and reverse primers, 10 pL of Master Mix, and 7 uL of dis-
tilled water. The PCR products were electrophoresed on the
2% agarose gel and then observed under a UV lamp using a
duct gel (Figures 1and 2).

M
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M PC NC 1 2 7 8 9 10 11 12
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500 bp

Figure 1. Electrophoresis of the first PCR H. pylori 23S rRNA gene (493 bp) amplifi-
cation product on the agarose gel (2%). M, ladder; PC, positive control; NC, negative
control; NC, negative control.

3.6. Statistical Analysis

Statistical analysis was performed using SPSS version
20.0 software. The mean 4 SD was calculated for age.
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Figure 2. Electrophoresis of the second PCR H. pylori 23S TRNA gene (367 bp) amplifi-
cation product on the agarose gel (2%). M, ladder; PC, positive control; NC, negative
control.

The chi-square and independent t tests were used to com-
pare the quantitative and qualitative data, respectively, be-
tween positive and negative H. pylori participants.

4. Results

We enrolled 52 (45.6%) girls and 62 (54.4%) boys with a
mean age of 7.19 £ 3.08 years (2 - 17 years). Adenoid hyper-
trophy was the most common presentation manifested in
104 (91.2%) children. Table 1 shows the patients’ clinical fea-
tures.

All children underwent tonsillectomy and adenoidec-
tomy (114 cases) and a ventilation tube was inserted for 17
(14.9%) cases; 17 (14.9%) of them had serous otitis media.

The RUT and PCR were performed on all the 114 sam-
ples of right tonsils; however, the RUT was not carried out
on two out of 114 samples of left tonsil and PCR was not
performed on one sample due to insufficient sample size.
No significant association was found between the PCR re-
sults and gender (P = 0.123). Table 2 shows the results of
the RUT on the right tonsil, left tonsil, and adenoid sam-
ples of the patients. Table 3 presents the PCR results. Out
of 26 RUT-positive right tonsil samples, six (23.07%) sam-
ples were PCR-positive. However, of 31 RUT-positive left ton-
sil samples, 10 (32.25%) samples were PCR-positive. Out of
two RUT-positive adenoid samples, only was one (50%) PCR-
positive.

Table 4 shows the association between the PCR results
of adenotonsillar tissue and some ATH-associated medical
conditions. No significant association was found between
the PCR results and ATH with the history of SOM, AOM,
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Table 1. Clinical Characteristics of Patients with Adenotonsillar Hypertrophy®

Clinical Characteristics Positive Negative
Sleeping with opened mouth 107(93.9) 7(6.1)
Nasal congestion 76 (66.7) 38(33.3)
Rhinorrhea 46 (40.4) 68(59.6)
Snoring 102 (89.5) 12(10.5)
Maxillary deformity 41(36) 73(64)
Sleeping apnea 64 (56.1) 50(43.9)
Changing of sound 94(82.5) 20(17.5)
History of GERD 17 (14.9) 97(85.1)
History of allergy 31(27.2) 83(72.8)
History of asthma 11(9.6) 103 (90.4)
History of cleft lip 0(0) 114 (100)
History of atopic dermatitis 8(7) 106 (93)
Moderate anatomical disorder 1(0.9) 113 (99.1)
Malocclusion teeth 8(7) 106 (93)
History of cleft palate 1(0.9) 113 (99.1)
History of sensitivity to aspirin 0(0) 114 (100)
Lateral tonsil enlargement 114 (100) 0(0)
History of ventilation tube 0(0) 114 (100)
Concha hypertrophy (12.3) 100 (87.8)
Acute otitis media 5(21.9) 89(78.1)
History of serous otitis media 16 (14) 98(86)
Pale nasal mucosa 19 (16.7) 95(83.3)
Serous otitis media 17 (14.9) 97(85)
Adenoid hypertrophy 104 (91.2) 10 (8.7)
Nasal polyp 9(7.9) 105 (92.1)
Sinusitis 5(4.4) 109 (95.6)

Abbreviations: GERD, gastroesophageal reflux disease; SOM, serous otitis me-

dia.
*Values are expressed as No. (%).

Table 2. The Results of Rapid Urease Test on Right Tonsil, Left Tonsil, and Adenoid
Samples of Patients with Adenotonsillar Hypertrophy®

Tissue Examined Positive Negative
Right tonsil 26(22.8) 88(77.2)
Left tonsil 31(27.2) 81(71.1)
Adenoid 2(17) 112 (98.24)
Total 59 (17.3) 281(82.6)

Values are expressed as No. (%).

GERD, allergy, asthma, atopic dermatitis, and obstructive

sleep apnea (Table 4).

Table 3. The Results of Polymerase Chain Reaction on Right Tonsil, Left Tonsil, and
Adenoid Samples of Patients with Adenotonsillar Hypertrophy

Tissue Examined Positive Negative
Right tonsil 27(23.7) 87(76.3)
Left tonsil 37(32.7) 76 (67.3)
Adenoid 31(27.19) 83(72.8)
Adenotonsil (adenoid + at least one tonsil) 20 (17.5) 94 (82.5)
Total 95(27.8) 246 (72/1)

*Values are expressed as No. (%).

Table 4. The Association Between Polymerase Chain Reaction Results and Clinical
Features®

Clinical Status Adenotonsillar PCR
Examined . . Pvalue
Positive Negative
History of serous 0.153
otitis media
Positive 5(25) 11(11.70)
Negative 15(75) 83(88.29)
History of acute otitis 0.557
media
Positive 3(15) 22(23.40)
Negative 17(85) 72(76.59)
History of GERD 0.99
Positive 3(15) 14 (14.89)
Negative 17(85) 80 (85.10)
Allergy 0.426
Positive 4(20) 27(28.27)
Negative 16 (80) 67(71.27)
Asthma 0.99
Positive 2(10) 9(9.57)
Negative 18(90) 85(90.42)
Atopic dermatitis 0.628
Positive 2(10) 6(6.38)
Negative 18 (90) 88(93.61)
Obstructive sleep 0.542
apnea
Positive 10 (50) 54(57.44)
Negative 10 (50) 40 (42.55)

*Values are expressed as No. (%).

5. Discussion

In this study, the nested-PCR results were positive for
H. pylori in 17.54% of the ATH patients. The results of vari-
ous studies indicated contradictory data on the presence
of H. pylori in tissues. Our study is consistent with some
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studies (6, 7, 16-18), but it is inconsistent with other stud-
ies (9, 11, 19, 20). Eyigor et al. (11) discovered no positive
samples among RUT-positive samples using the PCR tech-
nique. Bitar et al. (5) collected 13 adenoid samples and the
nested-PCR was negative for 10 RUT-positive samples. The
results show that the failure to prove H. pylori colonization
might be due to the difference in gene sequences and the
low number of samples in the two studies as compared to
our study. In addition, the population studied by Bitar et
al. (5) was different from ours. Guclu et al. showed a low
incidence of H. pylori colonization in adenoid and tonsil tis-
sues (18). Also, Kraus et al. (17) detected the presence of H.
pylori in adenotonsillar tissue of children by real-time PCR
(48 positive samples out of 49 samples). Vilarinho etal. (9)
reported that the positive samples in RUT and histochem-
ical studies were negative in peptide nucleic acid (PNA)-
FISH and PCR-DNA ELISA tests. With respect to the higher
sensitivity of PNA-FISH and DEIA tests, they acknowledged
that the results obtained from RUT and histochemical tests
were false-positive.

In this study, no significant association was found be-
tween H. pylori colonization and obstructive sleep apnea.
Using the real-time PCR, Nartova et al. (6) proved that 80%
of adenotonsillar samples of patients with chronic tonsil-
litis and 82.75% of the adenotonsillar samples of patients
with sleep apnea syndrome were H. pylori-positive. Guclu
et al. (13) found a low incidence of H. pylori colonization
in adenotonsillar tissue (4.1% RUT-positive and 6.1% PCR-
positive) and found no significant association between H.
pylori colonization and adenotonsillitis and ATH leading
to obstructive sleep apnea. Farhadi et al. (15) found only
15% of PCR-positive adenoid samples regardless of age and
gender in children with ATH and rhinosinusitis. They con-
cluded that H. pylori infection might have a relative role
in children undergoing adenoid surgery. Chronic sinusi-
tis and ear infection may be infected in excess of the ade-
noid tissue and act as a reservoir for bacteria (15). Gastroe-
sophageal reflux disease (GERD) is considered the cause of
ATH (21). In this study, only 17.65% of the 17 patients with
GERD history had H. pylori infection in their adenotonsil-
lar tissue, while the prevalence of H. pylori colonization in
those with no GERD history was 18.55%. There was no signif-
icant difference in terms of H. pylori colonization between
those with GERD history and the ones without it. Similar
to our study, the study by Aydin et al. (22) proved that the
prevalence of H. pylori colonization in adenotonsillar tis-
sue was higher than in cases without GERD than in GERD-
positive patients.

One of the most important aspects of using a rapid ure-
ase test is that although this technique has high sensitiv-
ity and specificity in examining stomach samples, it never
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seems that this technique maintains the same sensitivity
in extragastric samples such as adenotonsillar tissue; in
particular, these tissues are rich in microorganisms that
are capable of producing urease. Therefore, the presenta-
tion of false-positive results by diagnostic tests based on
urease enzyme function is inevitable (5, 9). It can be con-
cluded that RUT is not a reliable tool for H. pylori diagno-
sis in adenotonsillar tissue. The results of studies by Un-
ver et al. (18) and Doustmohammadian et al. (23) are not
veryreliable. As H. pyloriis hardly cultivated in artificial cul-
tivation environments (7), scientists are looking for more
precise and sensitive techniques such as molecular meth-
ods (nested-PCR, PCR, etc.) for its diagnosis (24). Since PCR
never indicates the presence of active bacteria in the tissue,
itmaybeargued that they were returned from the stomach
to the adenotonsillar tissue (5, 16). Similar to our study, H.
pylori was detected in the tonsillar and adenoid tissue of
children with chronic adenotonsillitis by RUT and nested-
PCR (21, 25-27). The PCR analysis in Bulut et al.’s (16) study
showed that 24.6% were positive for H. pylori. Also, H. pylori
was detected in children with otitis media and had an im-
portant role in otitis media pathogenesis (19). Contrary to
us, in Aliakbari et al.’s (28) study, no correlation was found
between the seropositivity of H. pylori and the presence of
H.pyloriin adenotonsillar tissues. Their results did not sup-
port the role of adenotonsills as a reservoir for H. pylori.

To sum up, this study was unable to prove an asso-
ciation between H. pylori adenotonsillar colonization and
acute otitis media, serous otitis media, sleep apnea syn-
drome, asthma, allergy, and atopic dermatitis. Actually,
the type of study could not prove the causality of H. py-
lori for ATH. This needs to prove the pathogenetic mecha-
nisms and microbial factors that, alone or in association
with other microorganisms, can cause ATH. In general, sev-
eral reasons can be mentioned for explaining the contra-
diction observed in the results of various studies on the
prevalence of H. pylori in adenotonsillar tissue. Based on
the results of this study, further studies are recommended
by recruiting a larger sample size, obtaining gastric en-
doscopy and biopsy for H. pylori, and employing culture
and antibiogram tests. Also, since RUT lacks high sensitiv-
ity and specificity for H. pylori detection in adenotonsillar
tissue, molecular tests are recommended for diagnosis.

5.1. Conclusions

This study confirmed the presence of H. pylori in the
adenotonsillar tissue of children with ATH. The study re-
sults encouraged the notion that the pharynx can be an
extragastric reservoir for H. pylori. However, we failed to
prove an association between H. pylori adenotonsillar col-
onization and ATH, acute otitis media, serous otitis me-
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dia, sleep apnea syndrome, asthma, allergy, and atopic der-
matitis.
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