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* Esta infeccion se
adquiere como
cualquier enfermedad
de transmision sexual,
pero hasta 20 afios mads
tarde se puede
desarrollar el cancer
por persistencia de la
infeccion e integracion
viral.

CERVIX

Generalmente no presenta ningtin sintoma

= 90%: Eliminacidn a los dos afios
= 10: Persistentes

= 1% Cdncer
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Alto riesgo CANCER
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Patogenicidad de los Virus del Papiloma Humano

VPH de alto riesgo (AR) VPH de bajo riesgo (BR)

Patogenicidad Subtipo de VPH
Patogenicidad Subtipo de VPH
6y11l
Muy alto riesgo 16,18,31,33,35,45 Yy 58 Papilomatosis recurrentes respiratoria, condilomas
. . o . acuminados, papilomas en vias respiratoria altas,
Lesiones intraepiteliales de alto grado, carcinomas Lesiones intraepiteliales de bajo grado, carcinomas
( cérvix, endocérvix, recto, ano, glandula mamaria, Verrucosos. carcinomas de eséfago !
pulmédn, estémago, amigdala, laringe, sinusoides, ’ &
lengua)
39,51, 52,56,59,66 y 68 Probable bajo. 13,32y 34
SRR LS C Ol E R DY CIEEES Riesgo Lesiones benignas en mucosa, carcinomas verrucosos
26,53,67,69y 82 Muy bajo riesgo. 40, 42, 44,54, 55,57, 61,62 y 64

Lesiones malignas en mucosas Lesiones de bajo riesgo en mucosa oral y genital

Isabel Cristina Almonacid Urrego



Cancers caused by HPV infection

75% of 90% of
vaginal anal
cancer cancer

High-risk
HPVs cause

60% of 999% of
penile T Y '_ about 5% cervical
cancer of all cancers cancer

worldwide

70% of 70% of
head & neck vulvar
cancer cancer

https:/AMvww.cancer.gov/about-cancer/causes-preventionfrisk/infectious-agents/hpv-and-cancer Nnovo



Otros
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GENOMICA
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Organizacion genomica

9-10 marcos de lectura abierta localizados en una sola
cadena

Crganizacién

gendmica de VPH-16 Regién codificante

- Genes tem/:ranos ( No
estructurales )

E6, E7, E1, E2, E4, ES: Control de la
replicaciéon del DNA e inducen la
transformaciéon maligna en la célula del
huesped

Cépside proteica,

sin envoltura - Genes tardios ( Estructurales)

L1,L2: Proteinas mayor y menor de la
capside

‘Genoma: ADN
circular(8.000 pb)

52-55nm

Regioén no codificante

7] =  LCR: Regién no codificante:
contiene los promotores que inician
la replicacién y controlan

A B transcripcion

www.ewrocytology.eufes/course /771

Capacidad de transformar células epiteliales
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Rutas Moleculares




Otras rutas moleculares

Inflamacion
Cambios en la funcién celular
Expresion de genes

antiapoptéticos

Proliferacion pjferenciacién

https/www.researchgate.net/figure/Figura-4-Rutas-de-senalizacion
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Historia natural de la enfermedad

Virus del Papiloma Humano - VPH

Virus DNA

' . N,
[ Capsid anl ¢
protein /5,"1"}5
n
. ‘ A\ V)4
-~ Infection Isabel cristina AlImonacid
* o _"byHPV
- ~90% heal HPV DNA integrated

Infection by HPV = J8 = T
HPV infects epithelial cells in 1= =(s

the cervical mucosa. HPV DNA ] | ,. i
integrates into the cellular ! . ﬂ

genome when causing cancer.
Infected
basal cell

Hiustration: Annika R&hl

© The Nobel Committee for Physiology or Medicine 2008

within two years

into tumour cell DNA




DETEC CION

temprana

Pruebas de tamizacion

* No diagnostica enfermedad
* ldentifica individuos con mayor probabilidad de tener una
enfermedad o un precursor de la enfermedad



Tamizacion

bo~

PRUEBA SENSIBILIDAD ESPECIFICIDAD

Prueba VPH [Infeccion 87-98% 86-95%

Fuente: Hechos & Acciones INC-ESE Vol 4 No 1-Enero 2012
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Deteccion del VPH
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Pruebas moleculares

e

d 3 »
‘-,’ - '
HPV virus @m

DNA EG/ET mRNA

indicates incicates EGET oncoprotens
prosance of activity of nouco cell
HPY HPV oncogones transformaton

Interpretacion

= Para seleccionar la prueba se deben considerar los resultados de los ensayos
clinicos, la validacion clinica de la prueba y otros aspectos operacionales logisticos



CAPTURA DE HIBRIDOS Pruebas directas

Desnaturalizacion

HC2 DIGENE ?

Hibridacion

Ac anti-hibrido + PA ? V ‘
Captura l

()

Ac + PA

? DESDE EL 2000 ALTA SENSIBILIDAD Y
Sustrato APROBADA POR LA FDA ALTO VALOR
PREDICTIVO NEGATIVO
Sustrato

luminiscente < Lectura

5 SONDAS HPV BAJO RIESGO (A): 6/11/42/43/ 44 ESPECIFICIDAD REACCIONES CRUZADAS

LIMITADA N SONDAS DE BA
13 SONDAS HPV ALTORIESGO (B) : 16 /18 /31/33/35/39/45/51/52 /56 /58 / 59 /68 «° SOR|ESSO 0

Sonda RNA

()

Reaccioén gqluminiscente




Deteccion de HPV mediante PCR

VPH: Virus de Paplioma Humano

Digestidn Genoma de VPH %fmahpdm PRUEBAS DE
con UNG HRP Perordasa de rabano parte

AMPLIFICACION DE ADN

- ‘ Permite obtener

é g Altamente . .
: : sensible millones de copias a
2 & 5 3= susceptible a partir de un
£ £ § g B L fragmento de ADN
S 53 contaminacion :
1 | \ l 1 particular
" Ejemplo de resultado VPH positro Se han
disefiado
= PCR Genéricas: Tipo especificas diferentes
y reportan algunos tipos virales conjuntos de
primers o
= PCR Mdiltiples: Identifican varios cebo/s, la
fragmentos del genoma mayoria van
dirigidos a la

https://es.slideshare.net/ regio,n Ll



Tipos de pruebas utilizadas para tamizaje del VPH —

TIPO DE TECNICA NOMBRE
Directas-Deteccién del genoma Hybrid Capture 2
CareHPV test
Amplificacién GP5+/GP6+bio PCR-EIA
Cervista HPV HR (14)

Amplificacién y genotipificacién del VPH-16 /18 Cervista HPV 16/18
(16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 y 68) Cobas HPV test (14): 16/18

Xpert HPV
Real Time High-Risk HPV (14): 16/18
PapilloCheck

Amplificacién de proteinas E6/E7 Optima HPV  (14)
PreTect HPV-Proofer HV

Anticuerpos monocionales Avantage HPV E6 Test

-




Rendimiento de las pruebas de VPH utilizadas para tamizaje primario

PRUEBA SENSIBILIDAD ESPECIFICIDAD

Captura de Hibridos 2 97.5 84.3
Care HPV 90.0 84.2
Cervista HPV 16/18 100

Cobas 4800 HPV 97.3 84.5
RealTime 95.0 87.2
Aptima HPV 97.6 90.2
Xpert HPV 100 81.5

Fuente: Cuzick J et al.2003

.



Sensibilidad de distintas técnicas de
deteccion de VPH

Hibridacion

in situ HC Il PCR PCR en
Southern blot tiempo real
Sonda Senal

directa > ampllflcada




Josenal of Virological Methods 163 (2013) §-17

x
Jornal of
Niukgical

Contents lists available at SciVerse ScienceDirect

Journal of Virological Methods Metbods

i

R journal h www.al or. 1 jviromat

HPV Direct Flow CHIP: A new human papillomavirus genotyping method based
on direct PCR from crude-cell extracts™

Elsa Herraez-Hernandez**, Martina Alvarez-Perez®, Gloria Navarro-Bustos¢, Javier Esquivias?,
Sonia Alonso®, Jose Aneiros-Femandez’ Cesar Lacruz-Pelea*, Magdalena Sanchez-Aguera®,
Javier Saenz Santamaria', Jesus Chacon de Antonio’, Jose Luis Rodriguez-Peralto*

 Mester Dicgadst, mm.wy&hmlmomm
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Spain
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* Pathology Depertment, 1.2 de Octubre University Heapial, 1412, UOM, Carvetera de Andsiucla, km .4, 28041 Madrid, Spain

ABSTRACT
Articie kstory: HPV Direct Flow CHIP is vly & uwnmmuwmnmnm
Received 4 October 2012 M(mmll;mmdmmmmmmamnmnmwm
:':”";Wn‘:';"”“‘““‘"’ The alm o this study was 1 evaluate the performance of HPY
Mmm‘.:'u“m, nmmomnmomaw ples fr the follow-up of abnor-

mal Th wab les, liquid-based cytol formalin-fixed
_ paraffin-embedded tissues, mmmmmmwmmmmqwml
""":'u muhmmnmmmmmmdumwmmwwm
WPV Censtyping Array (LA) HPV Gerotyping Test (n = 108), CLART HPV2 (n=82). or Digene Hybrid Capture 2 (HC2) HPV
Hybrid Capture 2 DNA Test (n=101). HPV positivity was 73.6% by HPV Direct Flaw CHIP versus 67% by LA, 65.9% by HPV
Linear Array Direct How CHIP versizs 59.8% by CLART, and 62.4X by HPV Direct Flow CHIP versus 42.6% by HC2. HPV
CLART HPV2 ummommaammmtdmmu(t-umxnnmum(k-uw
HPV Direct Fow CHIP and 63.2% with HC2 (k « 0.618). In conclusbon, HPY Direct Flow CHIP results

of the other methods tested. Although further investigation is needed 1o compare the performance of
this mew Lest with 3 gold standard reference method, these preliminary findings evidence the potential
value of HPV Direct Flow CHIP in HPV vaccinology and epldemiology studies.

©2013 The Authors. Published by Elsevier BV, All rights reserved,

1. Introduction

—_— Cervical cancer i the third most common cancer among women
o e o e dorbuped ande (e eres of the CRANE 4 the second female cancer-related cause of death worldwide
criginal author and seurce are credited.  (Jemal et al, 2011). It has been extensively proven that persis

* Cormesponding author at: Master Diagndstica, Avenlda del Conocimiesto, num mhum papillomavirus (I{Pv)h*cdnnknemuy for the

100, Parque Tecooldgicn y de la Sabud, 18016 Cranada, Spain. Tel.: +34 958 271 449: of cervical i helial lesions and invasive carci-
e o B Mo noma (Bosch et al, 2002; Walboomers et al. 1999}, Although most
(. emaez-Hermandez . martina@uma cs (M. Avarez-Perez) o HPV infections resolve of the so-called
(C. Navarro-Beseas), high-risk genotypes (Munoz et al, 2003) is directly linked to the
grqum; alonso soo@gvaes (S, Alonso). umm\am malignant progression of the lesions (Kjaer et al. 2002; Remmink
CL etal, 1995; Wallin et al,, 1999), with HPV 16 and 18 accounting for
Migdulesac.sanche spajuntadeandabuciess (. """’0‘"‘* approximately 70% of all cervical cancers (ARC, 2005; Munoz et al.
11€. de Antonko) ool oo m_,_,.l 2006).
0166-0834/$ - sex front matier © 2013 The Authors, Esevier BV, Al

ity [dxdolong/10.1016() vieomet 201304018
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* Deteccidon y genotipado de 36 tipos de HPV de manera simultanea
* No requiere la extraccion /purificacion de DNA
* Compatible con citologia liquida, torundas citoldgicas y muestras de

tejido parafinado



Article
Comparison of Different Self-Sampli
Detection of Human Papillomavirus

Devices for Molecular
and Other Sexually

Transmitted Infections (STIs): A Pilot Study

Ilari Sechi ', Clementina Elvezia Cocuzza ** , Maranna Martinelli * , Narcisa Muresa ' ,
Santina Castriciano® , Giovanni Sotgiu * and Andrea Piana !
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Abstract: Background: Cervical cancer is the fourth most common cancer in women, and it is well
known that high-risk human papillomavirus (heHPV) infections aze the necessary cardnogenic
factors for the development of cervical tumors. Moreover, the interaction between HPV and other
sexually transmitted infections (STls) may increase the risk of cancer progression. Self-sampling
has been demonstrated to represent a valid and well-accepted alternative, favaring women's par-
ticipation in screening programs. This study aimed to investigate the use of FLOQSwabs® (FS) as
comparnd to two other vaginal self-collection devices for the dessction of heHPV and other sexually
transmitted infections. Methods: Cervical and vaginal self-samples were collected, using two dif-
wwawmmuo-«-m»mm

(HPY) b Otber Sl
Transnitiod Indections (STl A Mot
Srady Hesbhowe 2022, 10, 459,
e/ /det.ony/ 103090 /

Academnic Biitors: Bdward | Pavik
ané Swfano Restaro.

Recetved. 31 Decessber X021
Acoopted. 35 February 2022
Pblshed

ap d for heHPV and seven STI pathogens using
MMmewcwmnhhmdm
showed an almast perfect agreement (kappe: 0.89) between cervical vs. FS vaginal self-samples, and
a substantial agreement (kappa: 0.75) between cervical and HerSwab™ (HS) samples. In the second
group of women, an almost perfct ags (kappa: 0.90) was d in the detection of
wm—m*nmu.mmwthn
Evalyn®Brush (EB) self-collected samples. STI detections showed a very good agreement (kappa:
059 and kappa: 1.00) both among FS vs. HS and FS vs. EB, respectively. There was no statistically
significant difference between the different devices used. The most frequently detected heHPV geno-
m-hunumu-w-muatnuuumumww

Pubbiaher's Note: MO sars el
i regard © arndc ol dama £

were and hominis. Overall, investigated women did not
qumﬂhﬂn-mmmmmm

of the thrve different vaginal self-collection devices confirmed their overall good acceptability by

the studied population, as well as a simil for heHPV detection as compared to cervical
mwmmmnudmmuumw

ummamum"_umummn
dance in heHPV detection of collection devices in

wﬂﬁ-iﬂrw-y.

Y HPV (human papil high-risk human papillomavirus (heHPV); sexually trans-
mited Infections (STls); vaginal self-sampling devices, seli-collected samples; chnical accuracy;
acceptability

2022, 10,459, hetpa:/ /dokong/10.

hetps:/ / www mdptcom /purnal healthoare

Cervico Vaginal Self Collection KIT

Self-sampling kit

0 Vaginal veil collector 0 Tube and cap with transport medium

Applicator
2

~ L
| g = 4
b )
4} Y J
| [\
H o R N
g T
i ] L3R
i gt SR
/! v L0 i
Veil
HPY SCREENING REAL TIME PCR KIT
Ref: MAD-003949M
Amgificaciéa Plot

Kit details:

IVOR test to detect 14 High Risk HPV Genotypes by multiplex  »ss..s
Real time PCR.

The test allows the specific identification of HPV 16 and 18 snw
and the simultaneous genotypes and the detection of 12 HR ...,
genotypes (31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68), ... |
starting from purified DNA from cervico-vaginal samples.
HPV target region amplified: L1

HPV DIRECT FLOW CHIP KIT

Ref: MAD-003930M

Kit details:

IVDR test intended for simultaneous detection and genotyping of 35
HPV types (High risk - HPV 16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 53,
56, 58, 59, 66, 68, 73, and 82, and low risk - HPV 6, 11, 40, 42, 43,
44,54, 55,61, 62, 67, 69, 70, 71, 72, 81 and 84) by multiplex PCR -
reverse dot blot hybridization.

The HPV Direct Flow CHIP methodology is based on the amplification
of a fragment in the viral region L1 by PCR, followed by hybridization
on to 2 membrane CHIP containing HPV genotype-specific probes by
using the DNA-Flow technology.

The whole process is automated within the hybriSpot platform.

n® &

Primary Samples Real time PCR Reverse
DNA Extraction (HR HPV Screening) hybridization
PCR Plate pupmﬁnn (HPY Gummung)

nn a5 D
8h full workday — 480 PCR Screening test + 120 genotyping test

Concordance between HR HPV SCREENING (HPV S) test kits and the COBAS HPY test (COBAS) for the detection of
HPY 16 and 18 genotypes and HPY HR genotypes

Number of cases with +/- total ca:

Gt | s+ | coass RIS 1C0R - | S OB+ | s -sonps.- | Gt | KPP SR
e w | 13 m 3 1 u% E] 056 | 0012 [0s63089
P k] 2 2 1 o k) 100 0383 | 0017 | 0951016

OhrHREAVS| 136 | 191 181 5 10 18 % 0% | o |0m0%

Concordance between the HPY Direct Flow CHIP (FLOW CHIP) and COBAS HPY test (COBAS) kits for the detection of
HPY 16 and 18 genotypes and HPY HR genotypes

Gontpe Y |FLONCHP + | 0085 RONCHE- 05 o it
1 ] % % 0 1 103 o 081 | 0019 |os4-Lo1s
Ld s s 3 ] ] 1 100 1o | M

Other R HPY. % s ] 3 5 » s |os | oau |omrasml

Performance of self-sampling with the Vaginal Veil Collector versus
clinician-collected endocervical swab for molecular detection of HPV

—_—
m Cnicin Colctsn
= Vagial Vel Cllectsc
"
Za
i
Eu
0
. PV pastine HPY negatne
Phisician collected samples
Self-collected samples HPV positive HPY negative Al
HPY pasitive 87 3 %
HPY negative 0 170 170
al 87 173 260

Kappa value= 0.374 (35% confidence lnterval: From 0.945 to 1.000)
HPY DNk deecion in plred geial samples obaind by clician-callcted entocevical swab and by

einal Veil Colecto in previus historyof
Survey
Women's ility of using the Vaginal Veil Collector
QUESTIONS RESULTS (MEAN + SD)
Are the instructions to use the vaginal veil collector clear? 3.86(0.35)
Do you prefer a self-sampling device rather than having your
‘sample taken by a gynecologist or specialist? 365(0.69)
Has the application of the vaginal veil collector caused you
any discomfort? 236(1.28)
Did you found it easy to use the vaginal veil collector? 386 (047)
Has it been easy for you to remove it from the vaginal cavity? 3.92(0.26)
Do you prefer to take the sample at the medical center? 158 (1.11)

Do you prefer to take the sample at home and then bring it
to the medical center? 3.86(0.55)

25 and 62 years old that used the Vaginal Vel Colecto, All
items were rated on a d-point Likert scale that measures the dagree of agreement with the sentence, with tespanses ranging from 1 = "Strangly
disagree” to 4 = "Strongly agree.”

Women, on average, reported high willingness to use the Vaginal Veil Collector and take the sample at home

Triptico vitro master diagnostica

* Puede realizarse con una muestra vaginal tomada por la propia mujer
«  Es ampliamente aceptada en diversas poblaciones
«  Varios estudios demuestran una alta sensibilidad y especificidad comparada con la

muestra tomada por un médico o enfermera
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Diagnostic Test Accuracy of First-Void Urine Human
Papillomaviruses for Presence Cervical HPV in Women:
Systematic Review and Meta-Analysis
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Abstract: First-void urine usually containa exfoliated cells of the debris and mucus from the female
genital organs and cervix, Le., high concentration of human papillomavirus deoxyribonucleic acid
(HPV DNA). We conducted a meta-analysis of publish d.md d an y of HPV
detection in first-void urine compared to the women's cervix. A g to Preferred R g ltems
MMWMMWMMwWMAWW
literature search. Eligible articles published from 2011 until 2021 were gathered by searching Embase,
chmmmmmmmmmwm
and patient flow were the factors d in quality A dysis of 15 studies
(3412 women) based on 5054 potential records was conducted. Pooled sensitivity for high-risk
HPV detection in wrine of 78% (70-84'%) and specificity of 89% (51-94%) were calculated. Any
HPV detection in urine of £7% (74-94%) and 91% (83-96%) were pooled sensitivity and specificity,
respectively. HPV 16 and 18 had a pooled sensitivity of 77% (76-77%) and specificity of 98%
(98-96%). Meta-analysis indicated variations betwoen the pooled specificitios and sersitivities. In

meta-regn analysis, a b geneity in y by using iates (bias in patient selection,
purpose, sample timing, storage temp and HPV detecti ethod) were not d d Our
meta-analysis d the of detection of HPV in urine for the presence of cervical
HPV. Although progress is continuously made in urinary HPV detection, further studies are needed
%o evaluate and to imp: the y of the first-void urine test in order to be comparable with
other screening methods.

Keywords: human papillomavires; HPV DNA; cervical cancer; CIN; first-void urine

1. Introduction
Is widely known that HPV is the primary cause of cervical cancer [!]. Cervical cancer
presents the fourth-most cause of cancer deaths in women worldwide [7]. HPV is detected
in almost all cervical cancer biopsies with more than 90% presence in high-grade squamous
intraepithelial lesions (HSIL) [*]. More than 200 genotypes of HPV have been identified to
MIL(XMHWISMHlelMWWWuM
cause approximately 70% of nearly all cervical cancer [~
Amwmmmmhmammm
i.e, in those countries without mnpmlmbmmmmm
80% of women are not screened [4). In addition, in with
h‘llohll J ,Memdmmknlﬂmmwl\ohave

not attend 1)
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cancer worldwide since the duction of the Pap test [11,11] However, screening
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Metaanalisis de 15 estudios /3412 mujeres )
Sensibilidad del 78% y especificidad del 89%

VPH 16 y 18 sensibilidad combinada del 77% y especificidad del 98%

Precision para la deteccion de VPH

Se necesitan mas estudios para evaluar y mejorar la precision de la prueba

de orina de la primer evacuacion
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Blood-Based Biomarkers of Human Papillomavirus-Associated
Cancers: A Systematic Review and Meta-Analysis

Sanjana Balachandra, BSA "= ; samuel B. Kusin, BA; Rebecca Lee, MD'; James-Michael Blackwell, MPH?;
Jasmin A. Tiro, PhD??; Lindsay G. Cowell, PhD*% Cheng-Ming Chiang, PhD*%%; Shwu-Yuan Wu, PhD*%;
Sanskriti Varma, MD’; Erika L. Rivera, MD®; Helen G. Mayo, MLS?; Lianghao Ding, PhD'®; Baran D. Sumer, MD';
Jayanthi S. Lea, MD"; Aditya Bagrodia, MD "' '; Linda M. Farkas, MD'?; Richard Wang, MD "=/ '*; Carole Fakhry, MD,
MPH (275, Kristina R. Dahlstrom, PhD {2 ; Erich M. Sturgis, MD, MPH ') '6; and Andrew T. Day, MD, MPH'"*

BACKGROUND: Despite the significant societal burden of human papillomavirus (HPV)-associated cancers, clinical screening interven-
tions for HPV-associated noncervical cancers are not available. Blood-based biomarkers may help close this gap in care. METHODS: Five
databases were searched, 5687 articles were identified, and 3631 unique candidate titles and abstracts were independently reviewed
by 2 authors; 702 articles underwent a full-text review. Eligibility criteria included the assessment of a blood-based biomarker within
a cohort or case-control study. RESULTS: One hundred thirty-seven studies were included. Among all biomarkers assessed, HPV-16 E
seropositivity and circulating HPV DNA were most significantly with HP cancers in comp: with f

controls. In most scenarios, HPV-16 E6 seropositivity varied nonsignificantly according to tumor type, specimen collection timing, and
anatomic site (crude odds ratio [cOR] for p16+ or HPV+ oropharyngeal cancer [OPC], 133.10; 95% confidence interval [CI], 59.40-298.21;
COR for HPV-unspecified OPC, 25.41; 95% CI, 8.71-74.06; cOR for prediagnostic HPV-unspecified OPC, 59.00; 95% Cl, 15.39-226.25; COR
for HPV-unspecified cervical cancer, 12.05; 95% Cl, 3.23-44.97; cOR for HPV-unspecified anal cancer, 73.60; 95% Cl, 19.68-275.33; cOR for
HPV-unspecified penile cancer, 16.25; 95% Cl, 2.83-93.48). Circulating HPV-16 DNA was a valid biomarker for cervical cancer (cOR, 15.72;

95% Cl, 3.41-72.57). In 3 cervical cancer case-control studies, cases exhibited unique RN, profiles in parison with
controls. Other assessed biomarker candidates were not valid. CONCLUSIONS: HPV-16 E6 antibodies and circulating HPV-16 DNA are the
most robustly analyzed and most promising for cancers to date. Comparative validity analyses

are warranted. Variations in tumor type-specific, high-risk HPV DNA prevalence according to anatomic site and world region highlight the
need for biomarkers targeting more high-risk HPV types. Further investigation of blood-based microRNA expression profiling appears
indicated. Cancer 2020;0:1-15. © 2020 American Cancer Society.

KEYWORDS: anal cancer, biomarker, blood biomarker, cancer prevention, cancer surveillance, cervical cancer, human papillomavirus
(HPV), oropharyngeal cancer, penile cancer, screening,

INTRODUCTION
Human papillomavirus (HPV)-associated cancers impose a substantial burden on society. HPV causes more than 30,000
oropharyngeal, cervical, and other anogenital cancers in the United States each year. HPV-associated oropharyngeal
cancer (OPC) has risen rapidly in incidence and has recently overtaken cervical cancer, and its incidence is expected to
continue to increase over the next few decades.”” The treatment of HPV-associated cancers is associated with substantial
morbidity, and more than 8000 patients die of the disease annually.* These cancers are also expensive: the cost of cancer
care totals approximately $1 billion, and population-level cancer prevention costs an estimated $8 billion annually.
Ongoing primary and secondary preventive interventions targeting HPV-associated cancers effectively protect par-
ticular populations” but fail to address all individuals vulnerable to HPV-related cancers. For example, prophylactic HPV
vaccination is recommended only for females and males aged 9 to 26 years and is optional for adults aged 27 to 45 years.
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Representan una modalidad
potencial ideal para la
deteccion temprana o la
vigilancia de los canceres
asociados con el VPH en

todos los sitios.




Consideraciones para seleccion de la prueba de VPH

* Antes de seleccionar una prueba de VPH entre la amplia variedad disponible en el
mercado, se debe analizar un analisis de costo-beneficio y considerar la factibilidad
de implementar la prueba en el contexto de un programa de tamizaje

* Se deben elegir solo pruebas de VPH que tienen una validacion clinica

* Las pruebas autorizadas por agencias reguladoras, tal como |la FDA, son opciones
seguras

* Introducir una prueba en un programa y luego cambiarla por otra es dificil y tendra
implicaciones de costos

* Las pruebas tienen fecha limite , por ejemplo 9 meses o0 12 meses, y hay que tomar

en cuenta los aspectos de la gestion de la cadena de abastecimiento al elegir la
prueba
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Por que el
co-testing ?

CO-TESTING HAD THE FEWEST MISSED CASES OF CERVICAL CANCERS THAN HPV OR PAP TESTING ALONE

Percentage of missed cases of cervical cancer (n=526) by screening method
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Nearly 10ut of 5 cases
of cancer were missed
by HPV-alone testing

18.6%

HFV-alone testing

(n=98)

Morethan1out of 10 cases
of cancer were missed by
Pap-alone testing

12.2%

Pap-zlone testing
(n=64)

o7 Less than 1 out of 10
CS-tS t’,'o Ay cases of cancer were

o~testinz < -
2 missed by co-testing

=201
=290

P<0.0001 vs =PV-alone and
Pap-alone testing

T Codestieg is preferced, but Pap testing every 3 years is also acoeptable.

180%1 AL Kesredy R, Lu® 3D, ot al. Com parison of cervical cancer scroening resuits amoag 256,545 womes in multiple cinical practices, Cancer Cytosathol, 203512505202 283.



Recomendaciones

Co-testing (both tests run together)® Reflex testing (sequential approach)®

Pap Results
Sample pasine
If ASC-US, then Pap ASC-US with
HPV Results
HPV test is performed regardless of . HPV test is only performed in the

Pap result® . event of an ASC-US Pap®

* A Pap test and an HPV test are ordered
together to increase the probability of
detecting >CIN3

1.Blatt AJ, Kennedy R, Luff RD, et al. Comparison of cervical cancer screening results among 256,648 women in multiple clinical practices. Cancer Cytopathol. 2015;123(5):282-288.



Cancer de cérvix/PCR DNA Negativo

*  Cotesting: |dentifica mayor nimero de mujeres
en biopsias con CIN3 que solo la prueba
molecular

* Solo prueba molecular: 19% de falsos negativos
en LEI-AG

Problemas asociados:

* Inhibicion de la PCR, muestra hemorrégica , muestra mucoide

* Decremento de la concentracién de DNA por estadio de la
enfermedad

* Recoleccion de la muestra, conservacion del virus en el medio
de transporte. Relevancia del control interno endégeno

* Deficiencia de la fase de extraccién de DNA prueba PCR
* Niveles de DNA-VPH disminuye en infecciones de alto grado,

Hit and Run Theory

HIT
Viral infection

>

RUN
Loss of viral genome

Induction of genetic instabllity

Transitional state: both viruses

The resulting genomic

and/or epigenetic and mutations are detected in i"'::‘:mi‘n:';ﬂm:fvm‘“
dysregulation the host cell oncogenes
N
[ Time S

Schematic representaton of the hypofatical hit and run mechanim. Creaed wih BloRender.com. Adapled from Ferraira of al53 and Nike ot af

Human papillomavirus-independent cervical cancer

Fernandes A, of al. Int J Gyneoal Cancer 2021,0:1-7. di:10.1126jge- 2021003014

gl



CO-TESTING IS THE BEST CERVICAL CANCER
... 4 SCREENING FOR WOMEN AGES 30 TO 65
' . @ * Published data show that co-testing offers the
/ best protection versus HPV-only, Pap-only, and
reflex testing

\ * Current cervical cancer screening guidelines all
U recommend co-testing as the preferred
screening method for women ages 30 to 65
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Casos clinicos
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= Colposcopia:

= Cuello corto, atroéfico, cupulizado

= Completa inadecuada con metaplasia
alas11y3

| = Genotipificacion: Negativo para VPH- AR

https://sp.depositphotos.com/stock-photos/colposcopia.htm
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Diagnostico

) @

© Can Stock Photo - csp8055194

Mujer de 56 afios de edad con citologia positiva para
anormalidades en células epiteliales escamosas.

Cuello corto, atrofico, cupulizado. Colposcopia
inadecuada

Prueba molecular negativa para VPH-AR

Biopsia con atipia citoldgica, p16 no expresado. Ki-
67 expresado en la basal

Lesion alta

Conizacién diagndstica



Biopsias de cervix

DIAGNOSTICO Cuantificacién de acido nucleico Resultados (INNO-

Citologia/Biopsia ng/uL LIA)
EDAD GENOTIPICACION Metodologia: Espectofotometria

68 Carcinoma escamocelular 1.95 NEGATIVO

43 Lesion intraepitelial escamosa de alto grado Negativa 2.18 VPH-56

Lesidn intraepitelial escamosa de alto grado
35 VPH Otros 2.15 VPH 56-68

Isabel Cristina Almonacid

om HPV Direct Flow Chip Kit o HPV Direct Flow Chip Kit
= =
master diagndstica LoTes master diagnostica LOTES
PCR: HPVOOSL & 30/08/2021 PCR: HPVOOS5L. & 30/08/2021
Chips: HPVE063 & 31/12/2021 Chips: HPVEO63 8 31/12/2021
Reactivo: A123456 & 31/12/2021 Reactivo: A123456 8 31/12/2021
DETALLES DE LA MUESTRA DETALLES DE LA MUESTRA
INFORME INFORME
o
Otras biopsias - - S———
PROTOCOLO

28 Carcinoma sinunasal VPH-16

Carcinoma escamocelular de
17 lengua VPH-16

V P H = 1 6 INFORMACION DEL ANALISIS
Umbral: (Umbral por defecto: 6)

53 Carcinoma nasal
Validado: 12/11/2021 FACULTATIVO: Bacte Validado: 12/11/2021
&

hybriSoft:  HSHS 2.2.0.R09 (HS24) / HSHS IPL 1.0.1.R0000

Isabel Cristina Almonacid



N s Recomendaciones basadas en el riesgo no en resultados

2019 ASCCP Risk-Based Management Consensus
Guidelines for Abnormal Cervical Cancer Screening
Tests and Cancer Precursors
Rebecca B. Perkins, MD, MSc,’ Richard S. Guido, MD,” Philip E. Castle, PhD," David Chelmow, MD.*

Mark H. Einstein, MD, MS.® Francisco Garcia, MD. MPH.* Warner K. Huh, MD,” Jane J. Kim, PhD, .
Anna-Barbara Moscicki, MD,® Ritu Nayar, MD,'° Mona Saraiya, MD, MPH,'' George F. Sawaya, MD,"

Nicolas Wentzensen, MD, PhD, MS." and Mark Schiffinan, MD, MPH'? for the 2019
ASCCP Risk-Based Management Consensws Guidelines Committee
Ky Words: corvical cytolgy, HPV tosting, of
abmormal cervacal camcer scToenmg tests, padetmes
J Low Gentt Troce D 2000.24: 102-131)
R Utilidad de las pruebas de "
SECTION E. PARADIGM SHIFT: E.1 Clinical Action Thresholds . Utilidad de las nuevas
A EXBCUTIVE SUMMARY CLINICAL ACTION T .eadng to Recommendatzon alta especificidad para 7 .
B.INTRODUCTION T——— ey P p P tecnologias para mejorar
C GUIDONG PRINCIPLES g detectar anomalias de ; Y .
D. METHODS SUB-SECTION of Calposcopy | d nost
B e o e o ¥ Colposcogy It q el diagndstico y manejo
Chus of CINY-+ s Main Leaing io Kecommendaa alto grado
n_i”“.-;s-u-a- F 4 Chmical Smuations [ eading to
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ey Seguimiento longitudinal : p
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CONCLUSIONES

El VPH es un virus oncogénico, agente causal de diferentes tumores
epiteliales

Pruebas de tamizacion identifica individuos con mayor probabilidad
de tener una enfermedad o un precursor de la enfermedad

Pruebas moleculares alta sensibilidad, citologia alta especificidad

Prueba conjunta incrementa probabilidad de detectar LEI-AG y
cancer

Manejo basado en el riesgo no en resultados
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