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Addressing the needs of the
New York, New Jersey, Puerto Rico &
US Virgin Islands oral healthcare
community

For more information contact:

Northeast/Caribbean AETC Visit our website
Central Office www.necaaetc.org
Columbia University Watch presentations
College of Physicians & Surgeons and download clinical
646-774-6978 support tools!
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Human Papillomavirus (HPV)

Small, circular DNA viruses
Humans only known host
Over 170 unique types
Cutaneous and mucosal types

“High” and “low risk” types
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HPV Pathogenesis
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How does HIV infection modulate this process?
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Prevalence of Oral HPV Infections in
General Population ("Prevalent Infection™)

* Overall: 6.9% (CI 6.7-8.3)*

* Gender: Men (10.1%) > Women (3.6%)

» Age: bimodal distribution

» High risk HPV (3.7%) > Low risk HPV (3.1%)

 HPV-16 infection most prevalent (1% or 2.13 million Americans)

*Based on 5600 NHANES subjects undergoing oral rinse sampling, followed by DNA PCR testing for (X HPV

Gillison M. JAMA 2012;307(7):693-703
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High-risk HPV types Low-risk HPV types

HPV type  No. positive HPV type No. positive
< HPV-16 48 — HPV-62 37
HPV-66 31 I = ] HPV-55 55
HPV-51 14 —a— HPV-84 29
HPV-39 17 —a— HPV-72 29
HPV-56 15 —a— HPV-89 18
HPV-52 12 - HPV-61 22
HPV-59 19 —— HPV-06 21
HPV-18 12 - HPV-42 10
HPV-53 16 ] HPV-81 9
HPV-45 15 - HPV-54 4
HPV-35 8 - HPV-70 4
HPV-33 8 - HPV-67 5
HPV-31 7 ] HPV-83 8
HPV-68 8 HE—| HPV-71 9
HPV-58 6 H— IS39 HPV-82 2
HPV-73 4 - HPV-11 1
HPV-82 3 I HPV-40 1
HPV-26 1 [ 3 HPV-69 1
0.00 0.25:0.:60 0.76 1.00 1.26 1.650 1.76 2.00 0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Prevalence, % Prevalence, %

Gillison M. JAMA 2012;307(7):693-703



Risk Factors

» Ever had sex (7.6%) vs never had sex (0.9%)

* Prevalence increases with # of sexual partners and # of
recent partners

 |[f >20 partners, 1 in 5 were infected (21.5%)
« Smokers (>20 cigs/day) had highest prevalence (21.7%)

Gillison M. JAMA 2012;307(7):693-703



What about prevalent infection in HIV+ populations?
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Beachler DC. Cancer Epidemiol Biomarkers Prev 2012;21:122-133

*HIV-negative group
were “at risk”

Hi-risk HPV
prevalence more
affected by
Immunosuppression
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: Significant (p<0-05) in univariate analyses

: Significant in multivariate analyses
: Covariate in multivariate analyses

: Unknown HIV status
: HIV negative
: HIV positive




Oral Cavity 20 -
(HIV-)

AT PPN TP PP I PPN S N ‘.I,-,lrJ-.-J,I.L,-ﬁ.l'-.-,l-.l,-,l.-,l.u,-.l l, PP |
40 -
30 -

Cervical 20 -

(HIV-)

10 -

alpha beta gamma

Bottalico D et al. JID 2011;204:787-92
Fatahzadeh M et al. OOOO 2013; 115(4): 505-514



Natural history oral of HPV infection: HIV- vs HIV+

The Big

Oral HPV > N HPV associated
Infection BlaCk BOX lesions/cancers

Prevalent vs Incident?

Clearance vs Persistence?
HPV load?
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Figure 1. Kaplan—Meier curves for clearance of human papillomavirus
virus type 16 (HPV16), by oral HPV16 infection tertile. *Oral HPV clearance
defined at first visit when oral HPV16 DNA was not detected. *ertile rang-
es: Lowest tertile 1.0-5.9 copies per 100 000 cells; Middle tertile: 6.0—
155.3 copies per 100 000 cells; Highest tertile: >155.3 copies per
100 000 cells. The Ptrend was calculated using the log-rank test.

Beachler DC. JID. 2015; 212:1588-91

HPV-16 load
confers a
significantly
higher risk of
persistence



Antipsychotic use as associated with reduced HPV clearance in HIV+ patients (HR .66)
but not in HIV- patients

o 3.
£
7
44
& L logrank P = .0075
e S
| v
o
T 3 e _ |
£ o antipsychotics,
c 8. antidepressants
E = and/or
- anxiolytics/sedatives
O ' ] | I ! |
0 6 12 18 24 30
Months since first HPV detection
No. at risk:
All 3 meds used 39 30 18 20 22 2
2meds used 168 118 89 59 51 34
1 med used 377 292 182 127 102 43
None used 696 470 298 223 161 59

MIudeg  ocvoacaas 2 used — S G- 1 used

Lam. JO et al. Cancer Causes Control. 2016;27(12):1491-1498



No significant reduction in overall oral HPV DNA prevalence or in the prevalence of
oncogenic oral HPV genotypes after 12—-24 weeks of ART (n-388)

Oral HPV
genotype
"persisters"(@
n=15
Oral HPV Oral HPV
genotype genotype
“acquirers"(©) "clearers"(®)
n=77 n=46

Shiboski C et al. AIDS 2016, 30:1573—-1582



How does HIV infection modulate HPV pathogenesis?

Pl | = Death
H } === Stimulation

‘ — Inhibition
i
2\
C; a
<_— <
HIV (V) ..........
N,
RTs §
€RTL
— P —
N 4 5 F_—‘_—ﬂ »
CD4+ T cell (T) Infected CD4+ T cell (T) § Effector CD8+ T cells (E)
S ‘ ,‘f i T e 10 )
i . ; y R4 1) ' 209900 )
: a ',v'.;‘ '.r,.v.-,'.i; .
‘ ‘ E HPV infected self-proliferating cells (Y,
Dead CD4+ T cell Dead infected CD4+ Tcell l/‘

Verma M et al PLOS ONE. January 6, 2017




HIV proteins tat and gp120 expression disrupt epithelial tight
junctions and may facilitate HPV infection

HIV-negative HIV-positive

Oral epithelium

70-1/nuclei Isotype controls

Tugizov SM et al Virology. 2013,;446(0)






Prevalence of HPV-OL in HIV+ patients

Authors & year N Gender Age HAART HPV-OL

Ll eunon) 3 Prevalence % Type

HIV/AIDS adult paticnts
(Estrella, 2015) 29 Male (93.1) 32544 (89.6) SCP, MEH, VV,CA
(Anaya-Saavedra et al., 2013) 787 Male (03.4) 2740 (30.9) SCP. MEH.VV
(Lourenco et al.,2011) 388 Male (61.6) Mean: 38 (79.90) MEH.CA
(Ortega et al ., 2009) 1595 ND ND (57.9) CA
(Giuliani et al.. 2008) 130 Male (54.6) Mean: 39.6 (79.2) HPV-OL
(Kakabadze et al.. 2008) 732 Male (82.2 ND ND Oral warts
(Nunes Mde et al., 2008) 129 Male (100) 31-50 (77.8) 2CA,1VV
NON HIV/AIDS adult patients

(Robledo-Sierra et al.. 2013) 6.448 Male & female Adults ND <0.1 SCP
(Castellanos & Diaz-Guzman, 2008) 23,785 Male (31.2) 15-¢7 ND 0.29 SCP

Speicher DJ et al. Oral Dis. 2016;22(Suppl 1):181-192.



HPV Genotypes?

HPV-OL
(n = 26)
Age® Localization Clinical Aspect  HPY Type n (%) Types of HPV-OL
: Low-risk HPV types
30  Retroangular (right) Condyloma 32 HPV.1 , (3.8) | MEH+OW
35 Gingiva reg 44 Verruca vulgaris 7 16 HPV-6 2 (7.7) 2 OW
25  Gingiva reg 15-17 Condyloma 32 HPV-11 3 (11.5) 2 SCP, 1 VV
37 G 31/41 v | 16 HPV-13 8 (30.8) 5 SCP, 1 OW, 1 MEH,
ingiva reg erruca vulgaris | MEH+OW
42  Llower lip Condyloma 6 HPV-32 2 (7.7) 2 MEH
26  Gingiva reg 44 Condyloma b6 HPV-74 1 (3.8) 1 SCP
: Low- and high-risk HPV types
32  Llingual gingival, lower jaw  Condyloma ) HPV-13 & 16 I (3.8) | MEH+OW
58 Upper lip, left Condyloma 32 HPV-13 & 18 1 (3.8) 1 SCP
RN ; High-risk HPV types
35  Gingivareg 44 Verruca vulgaris 32 PV 16 ; (3.8) | MEH
HPV-31 (7.7) 2 OW
Multiple HPV infections
4 (15.4) 2 SCP, 2 MEH

Syrjanen S. Adv Dent Res 23(1) 2011
Anaya-Saavedra G et al. J Oral Pathol Med. 2013;42:443-449




ART and HPV-OL

Multivariate analysis

Age

Reference: <40 years 1.00

>4() years 2.51 (1.38-4.56) 0.002
CDC stage™®

Reference: no-AIDS 1.00

AIDS 1.09 (0.98-1.22) 0.096
Time under HAART

Reference: < 12 months 1.00

>12 months 3.14 (1.72-5.74) <0.001

Anaya-Saavedra G et al. J Oral Pathol Med. 2013;42:443-449



Viral papilloma/Squamous papilloma




Verruca Vulgaris




Condyloma Acuminatum
(Venereal Wart)




Histopathologic Features HPV-OL (benign)

* Acanthosis

» Koilocytosis

* Bi and multinucleated keratinocytes
* Dyskeratosis

* Mitosoid figures

« Basilar hyperplasia



Kollocytes

 The characteristic cells of HPV
Infected lesions

* Enlarged, squamous epithelial
cells with clear halos around
shrunken nuclei

* Produced when a portion of the
HPV genome encodes a
protein that binds to and
disrupts the cytoplasmic keratin
network




Not all papillary lesions harbor HPV

Mucosal Cutaneous
N\ /N

Oropharynx / Oral cavili\ Oropharynx /Oral cavity\
HPV genotype n=43 n= 31 HPV genus and genotype n=4 n=31
Low-risk 1(2.3) 9 (29.0) Alpha 0 (0.0) 0 (0.0)
6 1(2.3) 9 (29.0) Beta 4(9.8) 5 (16.1)
11 0 (0.0) 0 (0.0) 5 0(0.0) 1(3.2)
High-risk 1(2.3) 5 (16.1) 12 2(4.9 132"
16 0 (0.0) 39.7) 23 1(2.4) 2 (6.4)
18 0 (0.0) 1(32) 93 0(0.0) 0 (0.0)
35 0 (0.0) 1(3.2) 96 0(0.0) 1(3.2)
Undetermined 1(2.3) 1(3.2) 10 0(0.0 13.2)
74 1(23) 1(3.2) o : 22'33 : 8'%
Overall 3 (6.9) 15 (48.3) 51 0(00 1 32"
123 0 (0.0) 1(3.2)
_ _ N 130 0(0.0) 1(32)°
N=72+ papillary lesions tested for HPV 131 1(2.4° 1(3.2)°
n=18 mucosal HPV+ (8 hi risk) o by 00
— Mu 0 (0.0) 0 (0.0)
n=13 cutaneous _H PV+ Overall 6 (14.7) 7 (22.6)!
Rest were negative —

Dona MG et al. Head and Neck 2016



HPV lesions in Pediatric Population

* Oral HPV infection is relatively common in infants and
children due to transmission from parents (perinatal,
breast milk, auto/hetero-inoculation, or possibly by
sexual abuse).

« Rates are higher in HIV+ children (approx 10%
prevalence, 2x that of HIV- children).

* Most infections are transient and rarely result in
clinical lesions.

Pinheiro RS et al. J Clin Pathol 2011,64; Moscicki AB et al AIDS Patient Care and STDs 2014.



Florid Papillomatosis
Oral HPV-Associated Papillomatosis
Multifocal Epithelial Hyperplasia

— Increased prevalence since advent of ART therapy
— Multiple HPV types












Management of Benign HPV-OLs

» Solitary Lesions

— Excision is warranted.
— Recurrence is possible

« Multiple Lesions (no evidence-base)

« High-power evacuation is imperative to prevent transmission of HPV.
— Controversial treatment

« Excision/ablation vs topical vs intralesional therapy (or combination)
— Recurrence more likely
— Excision/Ablation

« Carbon dioxide laser, electrosurgery, scalpel removal
— Topical therapy

* Podophyllin resin

* Imiquimod (extra-oral use only)

» Cidofovir

* Interferon
— Intralesional therapy

* Interferon

Baccaglini L. OO0OO 2007;103(suppl 1):S50.e1-S50.e23)
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HPV-Associated Oral Potentially
Malignant Disorders and Cancers
in HIV-infected Patients



P
RESULTS

HPV Low Risk: Negative

HPV High Risk: Positive

p16: Positive

COMMENT
Both blocks stained.

INTERPRETIVE INFORMATION

Human Papillomavirus is an epidermotropic papillomavirus associated with an increased risk of both genital warts (condyloma
acuminata) in low risk viral genotypes, and cervical and throat squamous carcinoma in high risk viral genotypes.

Low risk HPV: PathoGene HPV Type 6/11 (ENZ-32885, Enzo Life Sciences, Farmingdale, NY) has affinities to HPV genotypes 6
and 11. These types are associated with development of condyloma acuminata.

High risk HPV: PathoGene HPV Type 16/18 Probe (ENZ-32886, Enzo Life Sciences, Farmingdale, NY) has affinities to HPV
genotypes 16 and 18. These types are associated with an increased risk of oropharyngeal carcinoma and a majority of uterine
cervical carcinoma and associated high grade SIL.

These ISH probes are used in conjunction with a signal amplifying reagent (rabbit antibiotin linker, ENZ-32892, Enzo Life Sciences,
Farmingdale, NY)

Gardasil® (Human Papillomavirus Quadrivalent Vaccine, Merck & Co., Inc.) protects against low risk types 6 and 11 and high risk
types 16 and 18. Vaccine administration must predate exposure to HPV to be effective.

A negative control and a positive control for each ISH stain have been reviewed and accepted.

Erythroplakia, candida negative. Biopsy: severe dysplasia, HPV16+, p16+




Qr. fg!...-“\‘. .
e K
S TR Sy
0y @k . B
e "l‘l h{':‘& e AN A
':4”"‘/0‘/"'"*- .s L - ; :
:"&;‘ *:f:~ e Ca .‘
P Y y
) : "[‘ {‘* (./ | A ... b
7 s Y : i/"/.' f A .
{ % 3 > .
[ P Nl :
B ety (.0 :Jo
§ IR N ’Q: la . .. B L
‘.“_’ S \“ v-'\ » . ’. .
o v 0iy h :
a.‘ .\ ) 5 .:
o \ .‘.”"L . b
™ 3
e » 1
) ‘ é a P
&7 %%
* v ite O
By & A
: £ 15 ",’Qb N

upregulation

HPV-in-situ hybridization tests (and more recently RNA ISH) can reveal viral integration

p16 (not to be confused with HPV 16) immunohistochemistry is a reliable surrogate for HPV+
oropharyngeal cancer. However, it isn't a good surrogate for HPV in oral cavity cancers (ie a
significant proportion of oral cavity cancer are p16+ yet HPV negative)



Leukoplakia, candida negative. Biopsy: severe epithelial dysplasia, HPV16+, p16+



All sites Oropharynx Oral cavity

HNSCC (n=40) (n=12) (n=12)
HC: p16+ 15 (38%) 7 (58.3%) 5 (41.7%)
SH+ 11 (28%) 4 (33.3%) 3 (25.0%)
PCR+for HPV HR 12 (30%) 5 (41.7%) 3 (25.0%)
HPV+ 12 (30%) 5 (42%) 4 (33.3%)

Picard et al AIDS 2016, 30:1257-1266



43-year-old male patient presents with persistent
periodontal disease and bone loss in posterior left
maxilla despite SRP/perio tx and antibiotics

Medical history: HIV+ (undetectable VL/CD4>400),
high cholesterol

Medications: abacavir, tenofovir, raltegrauvir,
ritonavir, simvastatin, Allergy to amoxicillin

Social history: Non-smoker, etoh+
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Squamous cell carcinoma HPV16/p16+




HPV-related Oropharyngeal SCC
iIn HIV+ patients

« Data from >85,000 patients pooled from 17
prospective cohort studies in North America (1996-
2009)

« 3-fold higher among individuals with HIV vs general
population

* Higher rates correlated to a trend of
immunosuppression (CD4<200) prior to cancer
diagnosis

Beachler DC, et al. Oral Oncol. 2014; 50(12): 1169-1176






cytopathology to detect AN
oncogenic HPV subtypes P o0
in oropharynx? [ e

Lingen MW. Cancer Prev Res 2011



HPV Vaccine: Now approved

« Gardisil 9 (2016)
 6,11.16, 18, 31, 33, 45, 52, and 58

 HPV naive males/females age 9-12, with

GARDASIL.9 “catch-up” up to age 26, and up to age 45 i
Human Papillomavirus selected patients

9-valent Vaccine, Recombinant « HPV non-naive HIV+ patients
— Cervical cancer: Yes
— Anal cancer: No
— Oral/Ororpharynx: ??



Taking a sexual history in a dental setting?

INTERNATIONAL JOURNAL OF

Guidelines STD &J AI DS

International Journal of STD & AIDS
0(0) 1-14
© The Author(s) 2013

2013 UK national guideline for Mo ol piivioms

sagepub.co.uk/journalsPermissions.nav

CO“SUItatiOI‘IS I"eqUiring Sexual DOI: 10.1177/0956462413512807

std.sagepub.com

history taking ®SAGE

Clinical Effectiveness Group
British Association for Sexual Health and HIV

Gary Brook', Lesley Bacon?, Ceri Evans®, Hugo McClean?,
Colin Roberts®, Craig Tipple®, Andrew ] Winter’ and
Ann K Sullivan®



....the content and detail of the
sexual history will depend on the
setting In which it takes place, the
role of the clinical service and the
needs of the individual patient.



Begin with less intrusive questions
regarding presenting concerns,
symptoms, or examination findings
before asking more sensitive
guestions regarding sexual
behavior.



Take home messages

Oral HPV infection is prevalent in HIV+ patients

Most infections are transient, but some remain
persistent

Most lesions are benign and few are at risk for
malignant transformation.

Florid papillomatosis remains a treatment challenge

The percentage of HPV+ oral cavity squamous cell
carcinomas is higher in the HIV+ population



Referrals

* NYU College of Dentistry Oral Mucosal Disease Clinic
« Kathy Gutierrez (212) 998-9743

Dr. Kerr: ark3@nyu.edu



