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RECURRENT RESPIRATORY PAPILLOMATOSIS

« Papillomas of the
respiratory tract

* Most common benign
tumour of the larynx

e Caused by Human
Papilloma Virus
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RECURRENT RESPIRATORY PAPILLOMATOSIS

 Clinical presentation

-
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RECURRENT RESPIRATORY PAPILLOMATOSIS

« Clinical presentation

« Age at presentation
— Juvenile-onset RRP
— Adult-onset RRP

« Rare disease
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The incidence and prevalence of juvenile-onset recurrent respiratory @c“"_.k
papillomatosis in the Free State province of South Africa and Lesotho
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Jud il ol T CUNTENT MESPIG TNy Pa pillama Tk (JORRP & 2
rare condition characerized by necument papillamas of e
respiratony T, mainky the lagyr, G sed by human papilioma-
winus (HPWL Mot comman iy HPV-S and HPV-11 [1]. The in fection
15 Belll eved i b aoguired fram the modhers geadal tract dudng
the biming proses (1) Alough the esSmaned InCSEnE Jnd
prmlence of JORRF has been dewmmined in countries in Nomh
America and Europe and in Austalia (2-10] shere hawe na been
any smdies that hawe Iempred to Geqmine the Incdence ar
pralence of JOREF In Alfcan counmries.

The 2im of rhis study was © debenmine the incidence and
pralence of JIRRF in the Free SR province of Soush Afric and
Lesorha.

I Mamral and methods

The Free S prowinee of South A frica hasa tosl population of
approcémarsy 275 milien pacple [11] Unfersins Acdemic
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st haspl alin the peowince withan ENT depa rement, all paSents
SN e x JORRPInThe

s hospial

Lesarh 5 2 | and-bocioed country surrounded by South Africa
with 2 toml popularkcn of apprectm ey 1.9 millon pesple [12]-
Al pasiens: with NIRRP from Lesarhe are nedermed fmm the Quesn
Ma moharo Memod al Hospital in Masen o Universis Academic
Hocpin] fof Mana@ment & e SpETEse required 1o manage
Swese piens ks notavailable in lesomo.

This was areTospec S descrips w study. The reconds of all
pasens under the 3@ of ffresn years with himslogically-
confinmed JORRF who underwent surgery ar Universivz
Academic Hospial between | January 20011 and 31 Decomber
013 whire reviewid and The s TS SEMOTaphic Setall, dare
of dagnosis, place of residence and dates of surgery were
recorded ANl specialist otorhinelanyn gol ogists in privae prac-
e b the Frae Stane wers contacred o detemmine |frhey had
maraged any parients with JOREP in this tme pericd and the
pagens’ dateof bird, sex, dave of dlagnosts, place of residence
and dares of SUrgery were obtained from rhem Only pSens in
whom histopatholegic confirmason of e dlgnosk was
availabie were incuded. The dams of binh and sex wene used
o ensure that patients were not Induded more than ance in
the study. There are no onrhimoliryngologists in pawrne
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JORRP INCIDENCE

Region Year(s) Age Range Incidence
(per 100000 population)

Denmark?

Copenhagen?

Funen and Jutland, Denmark3

Norway*

Atlanta and Seattle®

USAS
USA’

Canada®
Free State®

Lesotho?®

1974-1993
1980-1983
1969-1984
1987-2009
1996
1993
2006

1994-2007
2011-2013
2011-2013

0-14 years
0-14 years
0-20 years
0-17 years
0-18 years
0-14 years
0-17 years

0-14 years
0-14 years
0-14 years

0.35

0.6

0.38

0.17
0.12-2.13
4.3

0.51 (Private)
1.03 (Public)
0.24
0.52-2.23
0.30-0.59

1.Silverberg 2004 2.Bomholt 1987 3.Lindeberg 1990 4.0mland 2012 5.Armstrong 2000 6.Derkay 1995 7.Marsico 2014 8.Campisi 2010

9.Seedat 2014
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JORRP PREVALENCE

Region Year(s) Age Range Prevalence
(per 100000 population/year)

Copenhagen® 1980-1983  0-14 years

Atlanta and Seattle? 1996 0-18 years 1.00-3.97

USA?3 2006 0-17 years 1.45 (Private)
2.93 (Public)

Canada* 1994-2007 0-14years 111

Australia® 1998-2008  0-20 years 0.6-1.1

Free State, South Africa® 2011-2013  0-14 years 3.10-4.60

Lesotho® 2011-2013  0-14 years 1.04

1.Bomholt 1987 2.Armstrong 2000 3.Marsico 2014 4.Campisi 2010 5.Novakovic 2010 6.Seedat 2014
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CLINICAL PRESENTATION - JORRP

« Mean — 5.1 year (0.4-15.5 years) (n=115)
 Mean age at onset of symptoms — 3.5 years (n=59)
* 69 (60%) male : 46 (40%) female

* 65.1% stridor
* 44.6% respiratory distress

LIFS
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CLINICAL COURSE - JORRP

* Active disease — 61.5%
 Remission — 35.4%
« Died of airway obstruction — 3.1%

LIFS
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HPV types causing juvenile recurrent laryngeal papillomatosis in South Africa

R.Y. Seedat . M. Thukane ™, AC. Jansen®, 1. Rossouw °, D. Goedhals®, FJ Burt™*
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HPV TYPES

. Most studies only identified HPV6 and HPV11
Draganov et al. (2006) - Padayachee and Prescott (1993)
« Duggan et al. (1990) Rabah et al. (2001)
« Gabbott et al. (1997) Rimmel et al. (1997)
« Hartley et al. (1994) Smith et al. (1993)
« Hawkes et al. (2008) Terry et al. (1987)
 Levietal (1989) Bello de Alford (2001)
« Seedat et al. (2010)

« Some studies identified other HPV types
* Pefnaloza-Plascencia et al. (2000) — Types 6, 11, 16, 31, 33, 35, 39
* Nicollas et al. (2007) — HPV 6 and 16 co-infection
« Pouetal. (1995) - HPV 16
« Sanchez (2012) — HPV 16
« Sakakura et al. (1996) — HPV 18

« HPV types and genomic variants remain stable over time!

1. Kocjan 2012
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HPV TYPES

« HPV11 more aggressive than HPV6

« Buchinsky et al. (2008) « Pou et al. (1995)

« Draganov et al. (2006) - Rabah et al. (2001)

« Hartley et al. (1994) « Shehata et al. (2008)
« Maloney et al. (2006) - Wiatrak et al. (2004)

« Seedat et al. (2010)

« HPV6 more aggressive than HPV11
« Padayachee and Prescott (1993)

* No difference between HPV6 and HPV11
« Abramson et al. (1987) « Gabbott et al. (1997)
« Penaloza-Plascencia et al. (2000)

LIFS
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HPV TYPES

« Padayachee and Prescott (1993)
— 20 children
— HPV6 — 5 patient (25%)
— HPV11 — 15 patients (75%)
— HPVG6 infection more clinically aggressive than HPV11

— No correlation between age and either aggression or prolonged
clinical course

LIFS
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HPV TYPES

« Seedat et al. (2010)

— 18 patients

— Patients with HPV-11 disease required significantly more
surgical interventions

No. of procedures
8

LIFS
Uv
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RESULTS - JORRP

—m

Patients

Age at diagnosis 5.7 4.2 0.010
Total procedures 8.4 19.8 0.016
Average 5.3 10.8 0.006
procedures/year

Average Derkay score 16.2 23.9 0.0002
Tracheostomy 3(5.9%) 7(16.7%)
Pulmonary 0 2 (4.8%)
involvement

urS
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FRET-based detection and genotyping of HPV-6 and HPV-11 causing recurrent
respiratory papillomatosis

Catharina E. Combrinck?, Riaz Y. Seedat®, Felicity |. Burt®=*
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ABSTRACT

Articie histary: Recurrent respiratory papillomatesis (RRF) is 2 potemtially life-threatening disease caused by buman
Recenved 13 November 2012 papil lomavinzs (HPV], usually HPY types & and 1 1. The comventional method usad for detection and typing
Weceived inrevised iem 24 jauary 2013 the REP isolates in our laboratary is the pobymerase chain reaction (PCR) and DNA ssquencing method. &

Accepied 30 Jamaary 2011

i — real-time PCR assay based an fluarescence resanance energy transfer (FRET) probe technology was devel-

aped for the deection and rapid genotyping of HIV-G and. 11 isalates from biopsy material. The primers
and pr iy multiple aliznm of HPY-E and HPY- 11 partial EG and E7 seguences

T — - that i ic and non- Real-time PCR followed by prabe-specific meking-
HPY-E curve analysis allowed differentiation of HV-G and HIV-11. HFV-G and HPV-11 amplicons were wsed
HPY-11 o determine detection limits and inter- and intra-assay variability. The detection fimit of the assay was
FRET 2B DNA copies for HIY-G and 725 DNA copies for HPV-11_A totall of 60 isclates were penotyped using
Real-time FCR the FKEI real-time PCR as=ay and a 100X concordance was obtained when results wers compared with
Recurrent respi W (RRF) bazed on conventional DNA sequencing. The real-time PCR assay based on FRET technalogy
was able to detect and rapidly genatype HIV from tissus biopsy chtained from patients with REP. The
assay reduces the time reguired for genctyping from three working days to/less than aday.
© 2013 Elsevier BV, All rights res=rved.
1. Intreduction relationship and the percentage differences of the nudeotide

Human papillocmaviruses (HPY) are a group of vireses which
may cause warts on the cutaneows epithelium of the skin or cause
cancer and warts in the mucosal epithelium of the anogenital and
oral region of both men and women {de Villiers et al., 2004; Maver
et al. 2010; Maolijn et al., 2005). To date, more than 150 HPV types
have been identified and fully characterized (Burk et al, 20111
These HFV types have been divided into bow risk and high risk
types according to their ability to induce malignancy {Bonagura
et al, 20010; Draganov et al, 2006: Molijn et al, 2005 Seaman
et al, 2010). Low risk HPY types include HPV-6 and HPY-11, which
are primarily associated with genital warts and recurrent respira-

papillomatosis (RRP) (Bonagura et al, 2010; Burk et al, 2011
Garland et al. 2007; Kocjan et al, 2011; Maver et al. 20010

Bath HPV-6 and HPV-11 belong to the genus Alphapapille-
mavings, species 10, of the Pepillomaviridas family (Bernard et al,
2010; Burket al., 2011 de villiers et al, 2004). Based on the genetic

* Cormespomding asthor t: Department of Metical Microbiniogy and Virogy
{623}, P.0. Hom 339, Faculty of Healih Sciences, Uinhversity of the Fres State, Bloem-
Fomtein D300, South Africa Tel- +77 51406 3348

5. mitl peresse: bertfpRufs 073, fhurteNacLomm (F)L Bart)

D166-0034/5 - see front matter & 2013 Esevier BV, Al rights reserved.
g ol org 101071 6| priromet 2013 01 05

sequence of aligned complete genames. Burk et al. classified HPV-6
it two lineages, lineage A and lineage B, and three sublineages, 1,
B2 and B3 (Burk et al, 2011 Lineage A contains the prototype HPV-
Gh, while the non-protatypic variants HPV-Ga and HPV-Gve belong
to sublineages B3 and B1, respectively. HV-11 has been dassified
inta two sublineages, A1 and A2, with sublineage A1 containing the
HPV-11 protatype (Burk et al, 2011).

RRF, predominantly caused by HPV-6 and HPV-11 (Derkay and
Wiatrak, 2008: Goon et al, 2008; Larson and Derkay, 2000 Seedat
etal, 2010) is a chronic disease characterized by benign exophytic,
werruoous proliferation within the respiratory tract (Derkay and
wiatrak. 2008: Larson and Derkay, 2010; Wiatrak et al, 2004) RRP
usually involves the Larynx of the patient, but may also extend o
the esophagus. trachea nasal cavity and even the lungs{Derkay and
wWiatrak, 2008; Draganav et al, 2006; Wiatrak et al, 2004). RRP has
the potential to cause significant morbidity and episodic mortality
due to complete airway obstruction or malignant transformation
(Bonagura et al, 2010: Goon etal., 2008 Larson and Derkay. 2010:
wiatrak et al, 2004). The course of the disease is unpredictable.
Fatents may recover completely after the first presentation of the
disease, while others may present with aggressive disease requiring
multiple surgical debridement of the papillomas (Bonagura et al.,
2010; Larson and Derkay, 2010; Wiatrak et al., 2004

voorbehou
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Novel HPV-6 variants of human papillomavirus causing
recurrent respiratory papillomatosis in southern Africa
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SUMMARY

There & currently noinfor mation regarding the genetic dversity of HPV-6 variants circulafing in
South Africe. The aim of this study was to dstermine the HPV-4 varia ns affecting patisnts with
TecurTent respiratory po pillomatosis, to determine whether mutations corrdate with dnemse
severity and i demtify molecular determinants of vinience with prognostic rdevance. HPV.§
variants were idenffied hased an gename changes within the 71 2991 hp region encampassing the
nan-cading region {L/RR) of the genome, with variafians in length nesulfing from inssrtians and
duplications, and the 453-bp gene encoding the BS protsn. Based an mamual comparison of
sequencedata from the UR R, theisalaies were identified as HPV 42 and HPV4ve variant.
Three nowel HPV-6 variants were identified: one hesed on 2 mutagon in the BS region ; two hased
anchanges in the URR induding 2 unique substituon detected in three salaes and an inssrtion

and 170y duplition in the UR R gename in ane patient, who had dinical fetures of severe

dimease.

Key words: Human pepillomavirus (HPV), recurrent respirziory papillomatosis.

INTRODUCTION

Papillomaviruses are members of the Papillomavir.
idae family [I]. To date, aver 100 human papilloma.
virus (HPV) types have heen identified [2]. The viral
@enome is an ~S000-hp malecule of douhle strandad
circular DNA [I]. The g=nomic arganimtian cam-
prises three main regions: early, lae and the lng
cantral region (LCR) [3]. The early regian encodes fr
the negubutory proteins (designated El-E7T)asaciated
with replication, transcription and cell oycle contral

* Msghosfor rmamade: Fobmor I Bas, Dhepatoest of
Mudicad Micmobaslopy s Vercloary, Muiomad ol Lufbomairy
Servicm Unsemies sl Facalty of Houdh Scieme, Univenity of
e P S, Boenfonsa, Souss Ao

[ ee—

while the lae region encodes for the structural
pratsnz, The LOR, also refarred to a5 the upstream
regulstary megion (URR) & a nancoding region
that inchides 2 variety of transcriptional regulatary
matifs, the enrly promater and viral coded B2 ragu-
Itor hinding sites. Tt exiends from the wrminafon
of the L1 gene to the fimt methionine of the BE&
gene [1].

Recurrent respimatory pepillamatosis (RRP) is
cused by HPV infection of the respirstary tract
wally the hryme. It & commanly amsociaed with
HPV tpes & and 11, with most studies finding
HPV-11 dsense to he more aggrewive than HPV.6
disense [4-6] Molcubr charackerizafion has indi.
ted that HPV-6 isolates can he divided into three
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HPV6 VARIANTS
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HPV6 VARIANTS

« 3 novel variants
— 1 based on a mutation in the E6 region
— 2 based on changes in the non-coding region

* Insertion of a 170-bp duplication in the LCR genome in one
patient

 |In vitro studies using reporter genes suggest that
duplication in LCR may influence expression of
genes downstream such as E6

LIFS
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Global Genomic Diversity of Human Papillomavirus 6 Based on 724
Isolates and 190 Complete Genome Sequences
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HPV6
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HPV6
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HPV11
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LINEAR ARRAY

« Specimens from 63 JORRP patients

« 14 different HPV genotypes detected

— 7 low-risk types — HPV6, HPV11 HPV55 (subtype of
HPV44), HPV67, HPV69, HPV84, HPV89 (CP6108)

— 6 high-risk types — HPV16, HPV31, HPV35, HPV45,
HPV51, HPV82

— 1 probable high-risk type — HPV66
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HPV VIRAL LOAD
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HIV - JORRP

 HIV status known in 97
— 86 (88.7%) HIV Negative

— 11 (11.3%) HIV Positive
« 7(7.2%) on ARVs
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HPV-6 JORRP HIV STATUS

_______Negative _Positive _

Patients 44 7
Age at diagnosis 5.8 4.9
Median total procedures 6 8
Average procedures/year 5.3 5.1
Average Derkay score 16.4 20.4
Tracheostomy 2 1
Pulmonary involvement 0 0
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HIV — AORRP

 HIV status known In 16/24
— 12 (75%) HIV Negative
— 4 (25%) HIV Positive
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