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ABSTRACT

Human papillomavirus (HPV), with its more than 100 genotypes, is a cause of different diseases, ranging
from malignant epithelial tumors such as squamous cell carcinoma in cervix and mouth to benign skin
warts. HPV transmission generally occurs through direct person to person contact and exposure to
infected material. Since the involvement of HPV in oral carcinoma in adults has been established, high
risk strains are being explored in oral cavity of children. The presence of HPV in children presents a
serious problem especially when the modes of viral transmission in child always remain a controversial
issue. In children presence of HPV shows a strong indication of sexual abuse, though infection from direct
contact cannot be ruled out, since the virus has been proven to thrive successfully at a range of sites and
infect healthy people. This review aims to discuss HPV mode of transmission in children and its
associated epidemiology.
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Perception of HPV in children

INTRODUCTION

HPV not only involved in genesis of cervical
cancer, but it is also involved in genesis of head
and neck (oral cavity) cancers® and it is also a
fact that all strains of HPV do not lead to
oncogenecity but there are certain Strains of
HPV which are High risk strains and they are
classified according to their oncogenic potential
2, and these HR Strains of (HPVs) are not only
a risk factor of oral cancer in adults, but they
also lead to oral infections in children like few
studies showing that oral HPV infection may be
increasing specifically among younger adults,
teenagers, and children,®and the underlying
cause of this increasing trend in children could
not be established despite high suspicion for a
sexual  transmission.  Other  routes  of
transmission have been proposed®, but these
studies show a wide variation in their results.
Thus, the mode of HPV transmission in children,
including horizontal and vertical transmission,
remains a controversial issue®. With the
emerging era of HPV vaccines asymptomatic
HPV infections in children, their modes of
transmission become important in HPV research
, and the critical question is how children are
infected with HPV and how frequently high-risk
HPVs can persist. This review examines HPV
mode of transmission in children and its
associated epidemiology.

DISCUSSION

The human papillomaviruses (HPV) consists of
a closely related family of DNA viruses, which
are capable of integrating into the human
genome and leading to mutation of it and
transformation of infected epithelia®"®°. Most of
the evidence for HPV-driven carcinogenesis, as
well as the biological mechanisms, have been
derived from studies of cervical cancer™, but
now new lines of evidence suggests HPV may
also be an independent risk factor for oral
cancer "%, Although there are more than 100
strains of HPV but The latest classification
published by the World Health Organization’s
International Agency for Research on Cancer
(IARC) referred HPV-16, 18, 31,33, 35, 39, 45,
51, 52, 56, 58, 59 as High Risk HPVs **.(Table
1) This classification included also many other
genotypes as probably carcinogenic. There are
36 genotypes of HPV which are associated with
benign lesions(24) and malignant lesions(12)."

Mode of HPV Transmission

The transmission of  human papillomavirus
(HPV) in children could be through three main
routes; vertical transmission, non sexual
transmission and sexual abuse(Figure 1). There
are three main categories of vertical
transmission of HPV; peri-conceptual
transmission (time around fertilization), prenatal
(during pregnancy) and perinatal (during birth
and immediately thereafter."

Peri-conceptual transmission can occur via the
infected oocyte or spermatozoon, as HPV DNA
has been detected in 8-64% of the semen
samples from asymptomatic men.'**” While it
was worrisome that HPV16 had been
transcriptionally active in spermatozoa®®*®, along
with this, HPV DNA has also been found in vas
deferens biopsies®®. There are few studies™*
which report prevalence of HPVDNA in amniotic
fluid, placenta and cord blood samples. It is also
a fact that Trophoblastic cells are found to be
broadly permissive for HPV especially
HPV11,16, 18 and 31 which complete their life
cycle in cultured placental trophoblasts®®?.
Because of this it is believed that vertical
transmission is mainly during delivery when the
fetus comes in contact with infected cervical and
vaginal cells of the mother. HPV positivity of the
newborn immediately after delivery indicates
either an HPV infection acquired in utero or by
contamination through infected maternal cells.
The concordance of HPV infections in mother
and the infant has been found to be 39%,
ranging between 0.2% and 73%.°° This supports
the view that HPV can be transmitted from the
mother to the child.

Another common route of HPV infection in
newborns involves horizontal transmission from
family, relatives and friends via digital
contact.”*?"?® Autoinoculation of HPV through
scratching, from one site of the body to another,
has also been observed by Sonnex et al. > They
detected 27% of subjects had the same type of
HPV in genitalia and fingers.29 Presence of HPV
infection in the anogenital tract of children
usually raises the doubt of sexual abuse®.

Hence, it is clear that infants and children might
acquire oral and genital HPV infection at the
postnatal stage from a variety of sources such
as direct transmission (person-to-person or
autoinoculation), and indirect transmission (via
contaminated objects) and sexual abuse. **
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Table 1: Classification of HPV genotypes and their predisposition to malignancy. Oral disease and

associated Human Papilloma virus genotypes

58, 59

Predisposition to HPV Genotypes Lesions
Malignancy
High Risk HPV-16, 18, 31,33, 35, 39, 45, 51, 52, 56, OSCC, Vernicous Carcinoma,

Vegetative Lesions, Leukoplakia,
Erythroplakia.

Benign lesions

and 73

HPV 1,2, 3,4,6,7,10, 11, 13, 16, 18, 30,
31, 32, 33, 35, 45, 52, 55,57, 59, 69, 72

Vegetative Lesions, Warts,
Keratotic Lichen, Oral Warts

Malignant lesions

2,3,6,11, 13, 16,18, 31, 33, 35, 52 and 57

Leukoplakia, Erythroplakia,
Maxillary Sinus Papilloma,
Squamous Papilloma, Laryngeal
Papilloma.

Probably
carcinogenic

85, 97

26, 30, 34, 53, 66, 67, 68, 69, 70, 73, 82,

Laryngeal Papilloma, Oral
Squamous Cell Carcinoma

Figure 1: Modes of HPV Transmission in
Children®
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Prevalence of HPV in children

The prevalence of HPV among children of aged
0-13 years is estimated to range from 32 to
52%.%* While in infancy Cason et al. report
prevalence of HR-HPV from 9 to 55%.%

REFERENCES

! Trottier H, Burchell AN. Epidemiology of mucosal
human papillomavirus infection and associated diseases.
Public Health Genomics 2009; 12(5-6):291-307.

2 de Villiers EM, Fauquet C, Broker TR, Bernard HU,
zurHausen H. Classification of papillomaviruses. Virology
2004, 324:17-27.

% Trottier H, Burchell AN: Epidemiology of mucosal
human papillomavirus infection and associated diseases.

Oral HPV infection is likely to decrease with age,
as presented by Marais et al. who compared
oral HPV prevalence between children,
adolescent and adult. They found that oral HPV
infection was highest in children (7.9%)39,
followed by adolescents (5.1%)40, and lowest in
normal adults (3.5%)%.

Cancers associated with HPV in children are not
very common. However, infections related to
HPV are increasing in recent years in children.
This incremental trend is directly associated with
the increasing prevalence of HPV in the
community®’. As there are no longitudinal
studies available to answer whether children
exposed to HPV (oral) are at risk of developing
carcinoma in adulthood, it prompts the need for
similar research to comprehend the natural
history of HPV infection in children. Further
community based comprehensive
epidemiological research is required which
would provide baseline data of HPV prevalence
that can be connected various means of
transmissions amongst children discussed
above.

Public Health Genomics 2009, 12(5-6):291-307. Epub
2009 Aug 11.

4 Cason J, Mant CA. High-risk mucosal human
papillomavirus infections during infancy & childhood. J
ClinVirol 2005;32(Suppl. 1):S52-8.[Review]

5 Dillner J, Andersson-Ellstrom A, HagmarB,Schiller J.
High risk genital papillomavirus infections are not spread
vertically. Rev Med Virol 1999;9:23-9.

Pakistan Journal of Medicine and Dentistry 2014, Vol. 3 (01)

50



Perception of HPV in children

® zurHausen H: Papillomaviruses and cancer: from basic
studies to clinical application. Nat Rev Cancer 2002,
2(5):342-350.

7 Zhou W, Tyring SK, Brysk M, Chan T: Immortalization
of differentiated human keratinocytes by human
papillomavirus (HPV) 16 DNA. J Dermat Sci. 1996,
13:140-152

8 McCance DJ: Human papillomaviruses and cancer.
BiochimBiophysActa 1986, 823:195-205.

® zurHausen H: Papillomaviruses in human cancers.
ProcAssoc Am Physicians 1999, 111(6):581-587.
Review.

10 Kalantari M, Blennow E, Hagmar B, Johansson B:
Physical state of HPV16 and chromosomal mapping of
the integrated form in cervical carcinomas.
DiagnMolPathol 2001, 10(1):46-54.

! Clifford GM, Smith JS, Plummer M, Munoz N,
Franceschi S: Human papillomavirus types in invasive
cervical cancer worldwide: a meta-analysis. Br J Cancer
2003, 88:63-73.

2 Shukla S, Bharti AC, Mahata S, Hussain S, Kumar R,
Hedau S, Das BC: Infection of human papillomaviruses
in cancers of different human organ sites. Indian J Med
Res 2009, 130(3):222-33.

13 Kreimer AR, Clifford GM, Boyle P, Franceschi S:
Human papillomavirus types in head and neck squamous
cell carcinomas worldwide: a systematic review. Cancer
Epidemiol Biomarkers Prev 2005, 14:467—-475.

% International Agency for Research on Cancer (IARC).
Monographs on the Evaluation of Carcinogenic Risks to
Humans, vol. 100B, Lyon, France; 2011

15 Syrjanen S. Current concepts on human
papillomavirus infections in children. APMIS 118(6-7),
494-509 (2010)

16 Rintala M, Po” lla” nen P, Nikkanen V,
Gre’nmansS,Syrja” nen S. Human papillomavirus DNA
isfound in vas deferens. J Infect Dis 2002;185:1664—7.

7 Olatunbosun O, Deneer H, Pierson R.
Humanpapillomavirus DNA detection in sperm
usingpolymerase chain reaction.
ObstetGynecol2001;97:357-60.

18 Tseng CJ, Lin CY, Wang RL, Chen LJ, ChanYJ, Hsien
TT, et al. Possible transplacentaltransmission of human
papillomaviruses. Am JObstetGynecol 1992;166:35-40.

1% Rintala MA, Grenman SE, PollanenPP,Suominen JJ,
Syrjanen SM. Detection ofhigh-risk HPV DNA in semen
and its associationwith the quality of semen. Int J STD
AIDS2004,15:740-3.

20 Armbruster-Moraes E, loshimoto LM, Lea™oE,Zugaib
M. Presence of human papillomavirusDNA in amniotic
fluids of pregnant womenwith cervical lesions.
GynecolOncol 1994;54:152-8.

2L Eppel W, Worda C, Frigo P, Uim M,
KuceraE,Czerwenka K. Human papillomavirus in the
cervixand placenta. ObstetGynecol 2000;96:337—41.

2 You H, Liu Y, Agrawal N, Prasad CK, Chiriva-Internati
M, Lowery CL, et al. Infection, replication,and
cytopathology of human papillomavirustype 31 in
trophoblasts. Virology2003;316:281-9.

ZYou H, Liu Y, Agrawal N, Prasad CK, EdwardsJL,
Osborne AF, et al. Multiple human papillomavirustypes
replicate in 3A trophoblasts. Placenta2008;29:30-8.

24 Rombaldi RL, Serafini EP, Mandelli J, ZimmermannE,
Losquiavo KP. Transplacentaltransmissionof human
papillomavirus. Virol J 2008;5:106—-20.

2 Bodaghi S, Wood LV, Roby G, Ryder C, SteinbergSM,
Zheng ZM. Could human papillomavirusesbe spread
through blood? J ClinMicrobiol2005;43:5428-34.

2 \Winer RL, Koutsky LA. Delivering reassuranceto
parents: perinatal human papillomavirus transmissionis
rare. Sex Transm Dis 2004;31:63-4.

2" Cason J, Mant CA. High-risk mucosal
humanpapillomavirus infections during infancy
&childhood.JClinVirol 2005;32(Suppl. 1):S52—8.[Review]

% Syrja” nen S. HPV infections in children. Invitedreview.
Papillomavirus Rep 2003;14:93-110.

% sonnex C, Strauss S, Gray JJ. Detection ofhuman
papillomavirus DNA on the fingers ofpatients with genital
warts. Sex Transm Infect1999;75:317-9.

30 wiley DJ, Beutner DJ, Cox T, Fife K, MoscickiAB,
Fukumoto L. External genital warts: diagnosis,treatment,
and prevention. Clin Infect Dis2002;35:210-24.

% Frasier LD. Human papillomavirus infections in
children. Pediatr Ann 1994;23:354-60.

%2 syrjanen S, Puranen M. Human papillomavirus
infections in children: the potential role of maternal
transmission. Crit Rev Oral Biol Med 2000; 11(2):259-74.

% syrjanen S, Puranen M. Human papillomavirus
infections in children: the potential role of maternal
transmission. Crit Rev Oral Biol Med 2000; 11(2):259-74.

% Rice PS, Mant C, Cason J, Bible JM, Muir P, Kell B,
Best JM. High prevalence of human papillomavirus type
16 infection among children. J Med Virol 2000; 61(1):70-
5.

% Cason J, Mant CA. High-risk mucosal human
papillomavirus infections during infancy & childhood. J
ClinVirol 2005; 32 Suppl 1:S52-8.

% Marais DJ, Sampson C, Jeftha A, Dhaya D, Passmore
JA, Denny L, Rybicki EP, Van Der Walt E, Stephen LX,
Williamson AL. More men than women make mucosal
IgA antibodies to Human papillomavirus type 16 (HPV-
16) and HPV-18: a study of oral HPV and oral HPV
antibodies in a normal healthy population. BMC Infect Dis
2006; 6:95.

37 Chow CW, Tabrizi SN, Tiedemann K, Waters KD.
Squamous cell carcinomas in children and young adults:
a new wave of a very rare tumor? J Pediatr Surg. 2007;
42(12):2035-9.

Pakistan Journal of Medicine and Dentistry 2014, Vol. 3 (01) 51



Faisal Irshad, Serajuddaula Syed and Saeeda Baig

38 Syrjanen S, Puranen M. Human papillomavirus 40 Summersgill KF, Smith EM, Levy BT, Allen JM,
infections in children: the potential role of maternal Haugen TH, Turek LP: Human papillomavirus in the oral
transmission. Crit Rev Oral Biol Med 2000; 11(2):259-74. cavities of children and adolescents. Oral Surg Oral Med

39 . Oral Pathol Oral RadiolEndod 2001, 91(1):62—69.
Marais DJ, Sampson C, Jeftha A, Dhaya D, Passmore

JA, Denny L, Rybicki EP, Van Der Walt E, Stephen LX,
Williamson AL: More men than women make mucosal
IgA antibodies to Human papillomavirus type 16 (HPV-
16) and HPV-18: a study of oral HPV and oral HPV
antibodies in a normal healthy population. BMC Infect Dis
2006, 6:95.

Pakistan Journal of Medicine and Dentistry 2014, Vol. 3 (01)

52



