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Human Papilloma Virus Prevalence in
Hyperplastic Tonsils and Adenoids in
Children and Young Adults

Cocuklar ve Geng Eriskinlerde
Hiperplastik Tonsil ve Adenoidlerde
Insan Papilloma Viriisti Stklig1

ABSTRACT Objective: Our aim was to determine HPV prevalence and genotypes in nontumoral
tonsillar and/or adenoid tissue in young adults to open a discussion about the rationale of HPV de-
tection in tonsil and adenoid tissues because of the cancer development risk. Material and Meth-
ods: Archived resection materials of 258 patients treated between 2003 and 2007 were retrieved
for HPV detection and typing. Sections of formalin-fixed, paraffin-blocked tissue samples of each
resected material were used as the DNA source. Six patients were excluded because of the inade-
quate quality of the extracted DNA. The age range of the remaining 252 patients was between 5 and
21 years (11.94 + 4.20). After PCR screening, four different sets of primers covering 18 HPV types
were used for HPV genotyping by multiplex polymerase chain reaction (MPCR). Results: Sixteen
of the 252 surgical samples, namely nine of 114 tonsillectomies (7.9%), four of 87 adenoidectomies
(4.6%), and 3 of 51 adenotonsillectomy tissues (5.9%) were found to contain the HPV genome
(6.3%). Genotypes revealed that HPV-16 was the dominant genotype, found in 11 cases, followed
by HPV-6/11 in four cases, and HPV-31 in one case. Conclusion: The prevalence of HPV in chil-
dren and young adults that suffered from upper airway obstruction due to nontumoral tonsil and/or
adenoid overgrowth was found to be 6.3% in our study. This study reveals the need for further mo-
lecular assists for HPV under the light of 6.3 % of detected HPV prevalence and the high risk HPV
type 16 predominance. Since the oncogenic risk, we strongly suggest evaluation of HPV in tonsil-
lectomy and adenoidectomy material similar to oropharyngeal squamous etithelium.
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OZET Amag: Amacimiz, geng erigkinlerde tiimoral olmayan tonsil ve adenoid dokusunda kanser
gelisme riskinden dolay1 human papilloma viriis (HPV) taranmasinin mantigina agiklik getirmek
i¢in tiimoral olmayan tonsil ve adenoid dokusunda HPV siklif1 ve genotipini saptamaktir. Gereg ve
Yontemler: 2003-2007 yillari arasinda tedavi olmus 258 hastanin argiv materyallerinde HPV
taramas: ve tiplendirilmesi yapildi. DNA kaynagi olarak, her bir rezeksiyon materyalinin formalinde
fikse, parafin bloklu doku ornek kesitleri kullanildi. Ekstrakte edilen DNA kalitesinin yeterli
olmayisi nedeniyle alt1 hasta ¢aligma di1 birakildi. Kalan 252 hasta 5-21 (11.94 + 4.20) yaslar
arasindaydi. Tarama polimeraz zincir reaksiyon (PCR)’larindan sonra, 18 HPV tipini kapsayan dort
farkli primer seti kullanilarak multiplex polymerase chain reaction (MPCR) ile HPV genotiplemesi
yapildi. Bulgular: Yiiz 6n dort tonsillektominin dokuzu (%7.9), 87 adenoidektominin dérdii (%4.6)
ve 51 adenotonsillektominin tigii (%5.9) olmak tizere toplam 252 cerrahi 6rnegin 16’sinda (%6.3)
HPV genomu varlig: tespit edildi. En sik olarak 11 olguda HPV 16 genotipi izlenirken, daha az
olarak dort olguda HPV 6/11 ve 1 olguda ise HPV 31 genotipleri saptandi. Sonug: Bu ¢aligma
%6.3’litk HPV siklig1 ve yiiksek riskli HPV tip 16 baskinlig: tespit edilmesi 1s131nda HPV igin ilave
molekiiler yontemlere gereksinimi ortaya koymaktadir. Kanser riskinden dolayi, tonsillektomi ve
adenoidektomi materyallerinde orofaringeal yass: epitele benzer sekilde HPV degerlendirilmesini
1srarla Oneriyoruz

Anahtar Kelimeler: Insan papillomaviriisii tip16; tonsillektomi; adenoidler
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he lymphoid tissue of the nasopharynx and
Toropharynx is composed of the adenoids, tu-

bal tonsils, lateral bands, palatine tonsils,
and lingual tonsils. Tonsillitis and adenoiditis are
very common in young adults and children, and
many pathogens can cause these infections. Incre-
asing evidence has suggested that human papillo-
(HPV) can infect the

epithelium.! However, there have only been a few

maviruses tonsillar
reported cases of HPV infection of the tonsils and
adenoids in young adults and children with the ex-
ception of laryngeal papillomatosis, which is a
well-known HPV infection of the upper airway.?

HPYV is estimated to be the most common sex-
ually transmitted infection.* Most people who be-
come infected with HPV will not have any
symptoms, and the infection will either clear on its
own or the virus will result in benign, self-limiting
warts or tumors, characterized by abnormal matu-
ration and differentiation of epithelial cells. Despi-
te its benign character, HPV has been associated
with head and neck squamous cell carcinomas
(HNSCC), especially of the oropharynx, with hig-
hest distribution in the tonsils.* However, the role
of HPV in the cancer transformation process is
controversial, and there is increasing interest in the
possible association between HPV infection and
SCC of the oropharynx.

In the present study, we attempted to deter-
mine HPV prevalence and types in nontumoral
tonsil and/or adenoid tissue in young adults. Our
aim was to open a discussion about the rationale of
HPYV detection in tonsillary and adenoid tissues be-
cause of the canser development risk. In addition,
we aimed to have a clue for further evaluations to
realize the possiblitiy of longitudinal transmission
during birth, since HPV remains latent in the epit-
helium for years.?

I MATERIAL AND METHODS
STUDY PROTOCOL

This study was conducted on specimens archived
between 2003 and 2007, taken from 258 individu-
als who suffered from upper airway obstruction
and who were treated with bilateral tonsillectomy
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and/or adenectomy. None of the patients had res-
piratory papillomatosis or any immunosuppressant
disorders. Six patients were excluded due to inade-
quate quality of the DNA in their archival materi-
al. The age range of the remaining 252 patients was
between and 5 to 21 (11.94 + 4.2). The materials of
each case in the study were treated together, re-
gardless of operation type, such that samples taken
from bilateral tonsillectomy, adenoidectomy, or
both were submitted for DNA extraction in the sa-
me tube.

DNA EXTRACTION AND MULTIPLEX POLYMERASE CHA-
IN REACTION (MPCR)

Four 10 pm-thick sections of formalin-fixed, paraf-
fin-blocked tissue samples of each resected materi-
al were used as the DNA source. Approximately 20
to 80 pm thick tissue samples, representing all ava-
ilable tissue blocks, were submitted for DNA ex-
traction in the same tube. DNA extraction was
performed using a standard procedure (QIlAamp
DNA mini kit, QIAGEN, Hiden, Germany). The
extracted DNA concentration, determined using
spectrophotometry at 260 nm, was approximately
100 ng/pl, and was used for the PCR reaction. The
integrity of the DNA extracted from each sample
was determined using both DNA electrophoresis
and PCR amplification of the human beta-globin
housekeeping gene.

One of the most sensitive PCR assays, the nes-
ted MY/GP PCR, which enables the amplification
of broad spectrum HPV genotypes by using pri-
mers targeted to the viral E6/E7 oncogene regions,
was used for the first round of HPV genomic scre-
ening.®® Following HPV screening, the HPV-posi-
tive samples were submitted for genotyping. The
previously described GP-E6/E7 genotyping strat-
egy, based on MPCR product size, was used for
HPV genotyping.” Briefly, four different sets of
primers covering 18 HPV genotypes, including
HPV types 16, 18, 31, 59, 45 (first MPCR set); 33,
6/11, 58, 52, 56 (second MPCR set); 35, 42, 43, 44
(third MPCR set); and 68, 39, 51, 66 (fourth MPCR
set) were used. Detailed information about scree-
ning using the MY/GP nested PCR assay and geno-
typing using the nested MPCR (nMPCR) assays are
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TABLE 1: HPV screening and typing strategies.

MY/GP assay (nPCR) for HPV screening
1stround PCR: MY9/MY11

2" round (nest) PCR: GP5/GP6

HPV genotyping assay (hMPCR)

MPCR Group 1: HPV Types: 16, 18, 31, 45, 59
MPCR Group 2: HPV Types: 33, 6/11, 52, 56, 58
MPCR Group 3: HPV Types: 35, 42, 43, 44
MPCR Group 4: HPV Types: 39, 51, 66, 68

both shown in Table 1.7 Each of the screening and
genotyping PCR amplicons were loaded onto 2%
agarose gel and electrophoresed for 45 minutes un-
der 100 V and constant current in TBE buffer. Am-
plicons were visualized under UV light after
ethidium bromide staining. The presence of pre-
viously known base pair length DNA bands was
taken as the evidence of HPV genome presence
(Table 1).

I RESULTS

Sixteen of the 252 surgical samples, specifically ni-
ne of 114 tonsillectomy, four of 87 adenoidec-
tomy, and three of 51 adenotonsillectomy tissues,
were found to contain the HPV genome by
MY/GP nPCR screening assay (6.34%). Genoty-
ping results of these positive samples using
nMPCR HPV assay revealed that HPV-16 was the
dominant genotype found in eight tonsillectomy
samples, two adenotonsillectomy samples, and one
adenoidectomy sample. HPV-6/11 was detected in
three adenectomy samples and one tonsillectomy
sample. HPV-31 genome was found in only one
adenotonsillectomy sample. None of the samples
in the study were found to contain multiple HPV
genotypes (Table2).

I DISCUSSION

HPYV may play a role in the pathogenesis of tonsil-
lar cancer because the mucosal squamous epitheli-
um is easily exposed to viral infection. The
possiblitiy of longitudinal transmissior during at
birth is also another issue in the etiology of oropha-
ryngeal SCC development since HPV remains la-
tent in the epithelium for years. Multiple case
series have reported the prevalence of HPV DNA
in head and neck cancers as 0-100%.* Among head
and neck cancers, HPV DNA positivity tends to
show site dependence, with the tonsils, oral cavity,
and larynx being the most common sites.”'® Krei-
mer et al'’ reviewed 5 046 head and neck SCC can-
cers from 60 studies and realized that the HPV
coexistence was important issue with a 25.9% pre-
valence. Other studies also stress HPV relation in
the SCCs, especially HPV type 16.211-13

Since the squamous cancer-HPV coexistence
is well documented as well as oncogenic propen-
sity of certain types of HPV virus, HPV screening
and typing of oropharyngeal squamous epithelium
in hyperplastic tonsil and/or adenoid tissues seems
meaningful to determine whether a preventive tre-
atment is needed or not.

The location of the tonsillary tissue in the
oropharynx is ideal for sampling mucosa potenti-
ally exposed to HPV, and these specimens provi-
de an abundant source of mucosal tissue for
further molecular testing. Sampling the hyperp-
lastic tonsil and/or adenoid tissue for HPV detec-
tion seems to be a reliable assay for further risk
assessment. However, there are a few studies that
evaluated the presence of HPV DNA in tumor-
free tonsil and/or adenoid tissue. Syrjanen searc-
hed medical literature until the end of 2002 and

TABLE 2: HPV genotype distribution in resected materials.

MY/GP screening HPV genotyping
Test material HPV positive/ total Type 16 Type 6/11 Type 31
Tonsillectomy materials 9/114 (7.89 %) 8 1
Adenoidectomy materials 4/87 (5.59 %) 1 3
Adenotonsillectomy materials 3/51 (5.88 %) 2 - 1
Total 16/252 (6.34 %) 11/16 4/16 116
530 Turkiye Klinikleri ] Med Sci 2010;30(2)
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reported that only 200 normal tonsillar samples
and /or biopsy samples from tonsillar tissue were
analyzed for the presence of HPV DNA.? Overall,
8.5% (17 of 200) of the samples contained HPV
DNA, either type 16 (12 samples) or 6/11 (five
samples).? We analyzed English medical literatu-
re and Syrjanen's report for articles that analyzed
HPV DNA in nontumoral tonsillar and/or adeno-
id tissue using PCR based techniques.!*?> We fo-
und nine reports in which a total of 555
non-tumoral tonsillar samples and 50 adenoid
samples were analyzed for the presence of HPV
DNA. In total, 5.9% (33 of 555) of the samples
contained HPV DNA, and the most prevalent type
was HPV 16 (31 samples). Concordantly, our re-
sults showed that 6.34% (16 of 252) of the samp-
les contained the HPV virus genome and HPV-16
was the dominant genotype.

There is a wide range of variation, between 0-
15%, in the rate of HPV DNA detected in tumor
free tonsil and adenoid tissue in different studi-
es.22 HPV DNA detection method may be the ca-
use of this variation. In the present study we used
the gold standart PCR method for HPV detection
and genotyping to avoid false results.

Chen et al" showed the prevalence of HPV
DNA as 6.3% in patients undergoing tonsillectomy
for chronic tonsillitis or tonsillar hypertrophy. In
their study, they included patients from all age gro-
ups ranging from 2 to 72 years of age.'® Sisk et al®

tested 50 normal tonsil samples and 15 papilloma
specimens using PCR, and found that two of nor-
mal tonsil samples, were positive for HPV DNA
and all papillomas were positive for DNA of HPV
types 6/11. In contrast to these results, Ribeiro et
al* examined the prevalence of HPV using PCR in
the tonsils of 100 children undergoing tonsillec-
tomy, and found none of the tonsil samples were
positive for HPV.?! In the present study the age
range was slightly older when compared to Riberi-
o’s study group, however it was quite matching
with the Chen’s study group. This result indicates
that HPV rates in oropharyngeal squamous muco-
sa may vary between populations.

The passenger or deriver dilemma for HPV-re-
lated squamous epithelial lesions has long been in-
vestigated with great outcomes realizing the real
oncogenic potential of certain HPV types, being
most frequently the HPV-16 and HPV-18. Since
the oncogenic risk, we strongly suggest evaluation
of HPV in tonsillectomy and adenoidectomy ma-
terials as a sample of oropharyngeal squamous ep-
ithelium. In addition to previous studies on
non-tumoral oropharyngeal epithelium, the pres-
ent study reveals the need for further molecular as-
sessment for HPV since HPV prevalence was
detected as 6.34%, with a high risk HPV type 16
predominance. This study also enlightened a furt-
her need for evaluating the longitudinal HPV
transfectin as a risk factor for cancer.
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