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Editorial

Tonsil and adenoid hypertrophy is the main cause of pediatric 
obstructive sleep apnea, which can cause growth retardation [1], 
daytime sleepiness, emotional problems, and poor school per-
formance in children [2]. The high incidence of pediatric obstruc-
tive sleep apnea—to which tonsil and adenoid hypertrophy con-
tributes—together with the corresponding performance of ton-
sillectomy and adenoidectomy [3] causes a significant socioeco-
nomic burden. As tonsil and adenoid tissue are lymphoid organs 
that are directly in contact with the environment in the oral cav-
ity and upper airway, numerous studies have explored microbial 
interactions in the context of tonsil and adenoid disease. 

Associations between tonsillar hypertrophy and microbial in-
teractions have been demonstrated in several studies. The bacte-
rial load from tonsil tissue samples was found to be directly pro-
portional to tonsil size [4]. Beta-defensin-1, an endogenous bac-
tericidal protein in tonsil tissue, is usually present in the basal 
lamina. Beta-defensin-1 is a cationic peptide that penetrates the 
negatively charged bacterial wall. The expression of human beta-
defensin-1 is related to the 5’ untranslated region (UTR), and 
some patients with tonsillar hypertrophy have a rare haplotype 
of this 5’ UTR [5]. Another study demonstrated an association 
of adenovirus with tonsillar hypertrophy. The expression of ma-
jor capsid protein VP1, a viral protein, in the tonsillar tissue was 
significantly higher in samples from patients with tonsillar hy-
pertrophy than in control tissue or tissue samples from patients 
with recurrent tonsillitis [6]. Group A Streptococcus, known to 
be an important pathogen related to acute and recurrent tonsil-
litis, produces exotoxin streptolysin O, which interacts with toll-
like receptor (TLR) 4 on the cell surface of tonsil mononuclear 
cells, which then induces the production of cysteinyl leukotrienes 
(CysLTs). CysLTs then interact with LT1-R, which is expressed by 
T and B cells, and stimulates the proliferation of tonsillar helper 
T cells and plasma B cells, leading to hyperplasia [7]. 

Most previous knowledge of the microbiology of adenotonsil-
lar disease has been derived from culture-based studies, which 
reflect only a small fraction of the entire microbiome. Recent 
polymerase chain reaction amplification of 16S rRNA genes, a 

cornerstone in contemporary microbiome analyses, has been 
employed in several studies of the tonsil and adenoid. In the pe-
diatric population, the microbial composition in patients with 
tonsillar hyperplasia is known to be different from that in patients 
with recurrent tonsillitis [8]. Jensen et al. [9] reported that the 
microbiota of the tonsillar crypt varies according to age and health 
status. Haemophilus influenzae, Neisseria species, and Strepto-
coccus pneumoniae were exclusively detected in children, where-
as Prevotella, Actinomyces, Parvimonas, Veillonella, and Trepo-
nema were significantly more abundant in adults. In children with 
tonsillar hyperplasia, the following genera predominated in the 
tonsillar crypts: Streptococcus (21.5%), Neisseria (13.5%), Pre-
votella (12.0%), Haemophilus (10.2%), Porphyromonas (9.0%), 
Gemella (8.6%), and Fusobacterium species (6.4%). The species 
composition of Neisseria differed between samples from children 
with tonsillar hyperplasia and samples from children with recur-
rent tonsillitis. Fusobacterium necrophorum, Streptococcus in-
termedius, and Prevotella melaninogenica/histicola were associ-
ated with recurrent tonsillitis in adults. The phylogenetic com-
munity structures were different, suggesting significant differenc-
es between the tonsillar crypt microbiota in healthy adults and 
adults with recurrent tonsillitis, and somewhat different commu-
nity structures in children with recurrent tonsillitis and children 
with tonsillar hyperplasia [9].

Compared to recurrent tonsillitis, tissues from patients with 
tonsillar hypertrophy are known to express higher levels of in-
terleukin (IL)-37 [10]. In addition, tissues from patients with ton-
sillar hypertrophy also have shown increased expression of in-
nate immune mediators, including interferon-alpha, mitochon-
drial antiviral-signaling protein, NLR family pyrin domain con-
taining 3 (NLRP3), and TLR 4 and TLR7 [11]. In contrast, tissues 
from patients with recurrent tonsillitis exhibited reduced antibody 
responses and aberrant CD 4 (+) T cells with increased PD-1 (+) 
CD 4 (+) T cells, suggesting T-cell exhaustion due to chronic in-
fection [12,13]. These studies demonstrate that the degree and 
type of inflammation may differ between tonsillar hypertrophy 
and chronic tonsillitis. 
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The existence of a distinctive microbiome profile in tissues 
from children with recurrent tonsillitis and tonsillar hypertrophy 
may suggest that the different inflammatory profiles can partial-
ly be explained by differences in microbiome composition. In 
the current issue of Clinical and Experimental Otorhinolaryn-
gology, Kim and Min [14] analyzed the adenotonsillar tissue mi-
crobiome from pediatric patients with snoring and inflammatory 
mediators, including IL-8 and heat shock protein 27, from lavage 
samples and suggested a possible association between them. 

Taken together, modern 16s rRNA sequencing can be used to 
identify the diverse microbial community in the tonsil. The re-
gional microbial composition interacts with the host mucosal 
immune system and is associated with the characteristic pheno-
type of tonsillar disease. Whether the microbial composition of 
the tonsil is affected by the severity of obstructive sleep apnea 
in pediatric patients remains to be determined. Detailed research 
regarding these interactions would enhance the current under-
standing of the pathogenesis of tonsillar disease.   
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