


Dr. Mahboubeh Valiani

Associate Professor in

Isfahan University of Medical Sciences




Human Papillomavirus
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Human Papilloma Virus (HPV)

(More than 100 types)

» Infects only humans

» High risk (oncogenic) types
= 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 69, 82
» Low risk (non-oncogenic) types

= 6,11,40,42, 43, 44, 54,61, 72, 81
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Human Papilloma Virus (HPV)

HPV Types-Low & High Risk

“Low risk” types
6, 11 (Genital warts)
“High risk” types (11)
16, 18, 31,33,45, 56

HPV16
HPV18
HPVA5
HPV33
HPV31
OTHER

T e v o




Human Papillomavirus (HPV)

HPV is a necessary cause of cervical cancer — 99.7%*

Cancer causing Types Non-cancer causing types
High risk group-16,18, Low risk group- 6,11.
31,33,45,52,58

+ 575% of Cervical Cancerss B il 90% of Anogenital warts®
+ >50% of Vaginal & Vulvar Cancers

Need for multivalent HPV vaccine for broader HPV protection
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HPV Types That Cause Squamous-Cell
Cervical Cancer Worldwide

MW HPV 16
W HPV 18 } 70%
“ HPV 16 and 18
M HPV 31
MW HPV 45
M HPY 52
HPV 58
W HPV negative

M All other HPV types

Munoz et al. N Engl J Med. 2(103;348:518-527 .



HPV yugig Jlalil glmml)

el gu)lie Cisie o yals HPV g ol

ol LBl join ;503 38 4 (638 5l wgpg JUl 38> b pusle 42 )S]
Jite (gdnio b Lol wlad ogas 4y i olod o, 5l Yoemo Lol ol
oy Sl 3 el — ol Loyl o]y 5 gy Jsl Jlais] 4ndl 53,5 s
s

Sopd ]y gogpg e cpl 53 g Wbl oMo g n Jlu Al o Mo 3131
LS e 393 (g

.




Incidence of Cervical Cancer Worldwide
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CERVICAL CANCER

Normal Early stage Late stage Stage
(front view)

Cancer '\
tissue

Bleeding

r : R The cancer spreads
Carcinoma only in cervix outside cervix

Healthy
. i Cancer _ .
cervix é __
(viewed tissue Bleeding
from below)




Vag

......

HPY infection

"; _
90% of HPV infections clear
or become undetectable

within 1-2 yr

Highest prevalence in
late teens and early 20s

Progression

Regression

Dysplasia or precancer

Invasion

Highest prevalence in 20s
and 30s; detection depends
on age at screening

Median age at diagnosis
in the United States, 50 yr

|







Sign and Symptoms

* Any kind of sexual activity involving skin to
skin genital contact with an infected
person — intercourse isn't necessary.

* People with HPV may not show any signs
or symptoms, so they can pass the virus on
without knowing it.
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Human
paps omavinus

HPV-infected
cells

Genital warts:

Found on shaft of penis (male),

vagina, vulva, cervix (female)
and around anus

Blood
vessels




HVP-
Infected Cells
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These can be divided into LR types which cause genital warts, the most
common of which are HPV6 and 11 and HR types which are associate with
cx neoplasia the most common being HPV16 and 18.

Highest prevalence rates following initiation of sexual activity >25%.
Lifetime risk 80%. Overall prevalence 10-15%

80% clear infection in 18 months. Median duration of HPV infection 12
months, possibly slightly longer duration of infection for HR types eg
HPV16.

Other sites of Warts







Human Papilloma Virus (HPV)
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HPV Types-Low & High Risk

“Low risk” types
6, 11 (Genital warts)
“High risk” types (11)
16, 18, 31,33,45, 56
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CERVICAL WARTS and HSIL
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CERVICAL CANCER




Uterus

Cervix

Vagina

Normal Cervical Cancer
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low (LSIL) to high (HSIL) squamous intraepithelial lesion

Cytology | LSIL | HSIL |
Histology | CIN 1 ' cn2 | CIN 3 |
i Very mild/ | Moderate | Severe | Insitu I Invasive |
mild dysplasia dysplasia dysplasia carcinoma carcinoma

HPV infection, No virus
virus production production !'—..". -
High E6 and E7 .‘.—b
Vi ®L®
iral DNA —
integration - i

Microinvasive
carcinoma




Cancer develops
due to the loss of growth control in cells

during cell division.

D insitu
A B cancer
Hyperplasia

=00
Dysplasia

Stages of tumor development

Llj_grma.l_]

Abnormal architecture
& arrangement

!




Normal Epithelium

Hyperplasia

Squamous Metaplasia Dysplasia (Mild)
-
%
. & 9 X - Yo . 5
. ! . ‘ " o L. L ) - . 3 - !
. » e b * 2 r 4 54
e ~ s > i,\ B Q » \QA‘ L ave o
R - . By, ™ *
’ - o e ot - -~
- - - - - -
- - . & y 3 -
T - D " Taw :
Dysplasia (Moderate) Dysplasia (Severe)
3 " D" .
d : B :
T\ .
A‘ v ‘. - e
* N > . N
L
- o \ - -
% -
E & s F. o




———

Normal crvx Normal cervical cells

Cancerous or pre-cancerous
cervical cells
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HPV Nomenclature

Cervical / Vaginal / Vulvar / Anal / Penile

. . : Moderate Severe Dysplasia
Dysplasia Mild Dysplasia Dysplasia Carcinoma in-situ
Intraepithelial CIN | CIN 2 CIN 3
Neoplasia VIN 1 VIN 2 VIN 3
VAIN 1 VAIN 2 VAIN 3
Squamous
Intraepithelial Low Grade SIL | High Grade SIL High Grade SIL
Lesion (LSIL) (HSIL) (HSIL)

(SIL)




Cervical Carcinogenesis

Transient Infection Persistent HPV Infection

Mild cytologic
HPV abnormalities

Initial i
infection
Progression lrwasion
N - | > T,
Normal cervix <G HPV-infected cervix® (‘/ Hei::li::ous —=> ( Cancer
Clearance Regression —

The Three Steps of Cervical Carcinogenesis.

The steps can be conceptualized as infection with specific high-risk types of human papillomavirus (HPV), progression
to a precancerous lesion, and invasion. HPV infections are usually transient and are often associated with mild cytologic
abnormalities. Persistent infection with high-risk types of HPV is uncommon and is required for progression.




What are the symptoms
of high-risk HPV infection?

« High-risk types of HPV do not usually cause
any symptoms.
 Most women feel fine even when they have

cell changes In their cervix that can lead to
cancer.

« Regular cervical cancer screening can detect
changes. Treatment (if needed) is simple and
effective.




Natural History of HPV Infection:
Surrogate Markers for Cervical Cancer

0-1 Year 0- 5 Years 1-20 Years

A
s
Low
HPY Grade
Infection
Lesions

Demonstrate efficacy against hlgh grade lesions
LSIL (CIN1) or HSIL (CIN2/3), low- or high-grade squamous intraepithelial lesion.

CIN= Cervical Intraepithelial Neoplasia




2 Opportunities
to prevent cervical cancer

- Cervical
Prophylactic screening &

HPV treatment
vaccination

Precursor
disease —
Cervical Cervical
Intraepithelial cancer
Neoplasia
(CIN)

Normal cervix ‘ HPV infection




Pregnancy and HPV
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Pregnancy and HPV

Women who have HPV during pregnancy may worry that the
HPV virus can harm their unborn child, but in most cases, it
won't affect the developing baby.

Nor does HPV infection -- which can manifest itself as genital
warts or abnormal Pap smears -- usually change the way a
woman is cared for during pregnancy.

It is important, however, to let your obstetrician know if you
have HPV.

Additional tests could include an HPV test.



https://www.webmd.com/baby/default.htm
https://www.webmd.com/sexual-conditions/hpv-genital-warts/rm-quiz-myths-facts-genital-hpv
https://www.webmd.com/baby/ss/slideshow-fetal-development
https://www.webmd.com/sexual-conditions/hpv-genital-warts/default.htm
https://www.webmd.com/sexual-conditions/hpv-genital-warts/default.htm
https://www.webmd.com/women/guide/what-to-expect-from-an-ob-gyn-visit

Pregnancy and HPV

°* No link has been found between HPV and miscarriage,
premature delivery, or other pregnancy complications.

* Also, the risk of transmitting the virus to the baby is
considered very low.

* If a pregnant woman tests positive for the high-risk types
of HPV associated with cervical cancer, the doctor will
monitor her during the pregnancy to watch for cervical
tissue changes.



https://www.webmd.com/baby/guide/pregnancy-miscarriage
https://www.webmd.com/baby/features/7-pregnancy-warning-signs
https://www.webmd.com/baby/features/7-pregnancy-warning-signs
https://www.webmd.com/baby/features/7-pregnancy-warning-signs
https://www.webmd.com/cancer/cervical-cancer/ss/slideshow-cervical-cancer-overview
https://www.webmd.com/cancer/cervical-cancer/ss/slideshow-cervical-cancer-overview
https://www.webmd.com/cancer/cervical-cancer/ss/slideshow-cervical-cancer-overview

Pregnancy and HPV

* The latent form of high risk HPV infection might be the reason
for materno-foetal transmission of HPV.

* The high rate of high oncogenic risk types of HPV in the group
of pregnancies complicated by IUGR might suggest the
correlation between HPV infection and IUGR etiology.

v x o |
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Pregnancy and HPV

~ .:
7 / s

Warts treatment safe in pregnancy

The removal of genital warts
may not cure a human
papillomavirus (HPV) infection.
The virus may remain in the
body in an inactive state after
warts are removed.
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Kamini 22 yr ~ Spontaneous abortion

Complaint of Bleeding P/V 7 USG, D&E, Lab Ix
Enroll in

Follow up@ 6 wk ~ No bleeding -

Reminder System

ROUTINE Check up + Contraception
Counseling PAP, 1st dose of HPV

/

PAP Result Abnormal

Further Investigations

\

Vaccination

PAP Result Normal 3rd Dose +
contraception

l, counselling

—~f Vaccination 2nd Dose V




Mrs. Reena (25yr) Post Delivery

Her follow up visit @ 6weeks

A

HPV

ROUTINE Check up +

Counseling PAP, 1st dose Of il Enroll in
Reminder System

PAP Result

PAP Result Abnormal

N\

PAP Result Normal

Vaccination
3rd Dose

|

Further Investigations

v

Vaccination 2nd Dose },




Ms Rosy ~ DUB

TSP W YR e LG PO

Complaint of Bleeding P/V

Investigation & Management

Follow up ~ No bleeding

Reminder System

Enroll in

ROUTINE Check up + Contraception
Counseling PAP, 1st dose of HPV

PAP Result Abnormal PAP Result Normal

! |

Further Investigations Vaccination 2nd Dose'

Vaccination
3rd Dose




Mrs. Sadhna (26yr) For IUCD Insertion

Clinic visit on day 5 of M.Cycle for IUCD Insertion

'l Enroll in
ROUTINE Check up + Contraception 4 Remmlder System
Counseling PAP, 1st dose of HPV

PAP Result

Vaccination 3rd

PAP Result Abnormal PAP Result Normal Dose
l IUCD Up exam

Further Investigationsl———| Vaccination 2nd Dose 1’




Managlng

HPV

False or Fact?

* People with HPV may not show any signs
or symptoms, so they can pass the virus
on without knowing It.

FACT



Managlng

HPV

False or Fact?

» There are steps people can take to
minimize their risk for HPV infection.

FACT



Managlng

HPV

False or Fact?

» High-risk types of HPV can cause cell
changes that may lead to cervical or other
types of cancer.

FACT



Managlng

HPV

False or Fact?

* A PAP test can detect the cell changes
that can be caused by high risk HPV.

FACT
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The human pappillomavirus (HPV) causes:

25-35%
of mouth and
throat cancers

almost ALL

cases of cervical cancer

e

40% of vaginal

and vulvar cancers

over 9 00/0

of genital warts
in males and females

40-50%

of penile cancers

about 80-90%

of anal cancers

Protect your kids from HPV cancers

cancer.ca/bc/HPVvaccine
#HPVvaccine
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Estimated annual number of cancers caused by HPV in Ireland
(2010-2014 data). These numbers are on the rise

Most of these cancers could potentially
be prevented by HPV vaccination
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5 Key Steps
to Improve HPV -

Vaccination Rates i

v MCA

Routinize procedures
to reduce missed
opportunities

Offer HPV first with
olher vaccines:
same way, same day

Share HFV vaccination
benefits with parentsipatients
at every opportunity

LK)

HEY vipasing,

provents cancoerin

Ensure staff/colleagues deliver
accurate and consistent HPV
vaccination messages

maes and fevmales

HPV vaccinationis a

public heaith priority Make HPV Vaccination Routine

National
FoundaSon for
nfectious

Diseoses adolescentvaccination.org/hpv




HPV VACCINE IS BEST AT 11-12 YEARS

Preteens have a higher immune response
to HPV vaccine than older teens.

11 12
i
While there is very little risk of exposure to HPV bhefore age 13,
the risk of exposure increases thereafter.
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Types of antibodies after
HPV vaccination

Neutralizing and Non neutralizing antibodies

ELISA Assay — ELISA units/ml

cLIA Assay — milli Merck units/ml
Bivalent HPV Vaccine measures
Quadrivalent HPV Vaccine measures

Neutralizing + Non neutralizing antibodies Neutralizing antibodies
A ‘

A




WHO Guidelines

Human Papillomavirus and HPV Vaccines:
technical information for policy —makers and
health professionals

Initiative for Vaccine Research Department of Immunization, Vaccines and
Biologicals World Health Organization have been reviewed in depth76. For
vaccine licensing, the endpoint of CIN2/3 or AIS has been widely accepted as a
proxy for cervical cancer that can be studied ethically. This endpoint can be
evaluated among young women. In children or young adolescents, however, it is not
practical to study this endpoint, since cervical specimens would be required, and the
endpoint is rare in young people. Bridging studies are therefore conducted, in which
the antibody responses of young people are compared with those of women for
whom data on the clinical endpoint (CIN2/3 or AIS) will be available.

Vaccine should demonstrate efficacy against CIN2/3
rather than focusing on antibody titers

Guidelines to assure the quality, safety and Efficacy of recombinant human papillomavirus Virus-like particle vaccines. Expert committee on
biological standardization Geneva, 23 to 27 october 2006. available at http://www.who.int/biologicals/publications/trs/areas/vaccinesfhuman_
papillomavirus/HPVg%20Final%20BS%202050%20.pdf accessed on January 22, 2009.
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HPV Vaccines
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Efficacy of Gardasil Protection by QHPV

HPV induced lesions

Cervical Cancer & Precancers
(Grade 2/ 3)!

Vulvar/ Vaginal Precancers
(Grade 1- 3)?

1007%

Genital Warts?

1. The Future 1l Study Group. Lancet 2007; 369: 1861-68 2.Garland SM et al. New
Engl J Med. 2007;356:1928-1943.
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Managlng

HPV

False or Fact?

 The HPV vaccine can help prevent the
types of HPV associated with about 70%
of cervical cancer.

FACT



Managlng

HPV

False or Fact?

* People can discuss with their health care
providers whether the HPV vaccine is right
for them.

FACT



Recommended Primary HPV Screening Algorithm

Type 16/18 Positive > -

2ASC-US
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> [Routine Screening|

[ Negative ]
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Screening-Cytology

* The mainstay of cervical cancer
screening for the last 60 years has
been the Papanicolaou test.

* The Papanicolaou test, also known
as Pap smear, was developed in the
1940s by Georgios Papanikolaou.

* It involves exfoliating cells from the
transformation zone of the cervix
to enable examination of these
cells microscopically for detection
of cancerous or precancerous
lesions.

1883-1962



Pap SMEAR

The optimal Pap smear contains:

* Sufficient mature and
metaplastic squamous cells to
indicate adequate sampling
from the whole of the
transformation zone.

* Sufficient endocervical cells to
indicate that:

E the upper limit of the
transformation zone was
sampled

- to provide a sample for
screening of
adenocarcinoma and its
precursors




Pap smear:
cells are scraped from the cervix
and examined under a microsope
to check for

disease or other -

problems /

/
4

Cervix viewed
through speculum
with patient in
lithotomy position

FADAM.
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How to perform Pap Smear

| Cervex brush

Cytobrush

Plastic spatula

"_ﬂ“

Wooden spatulae

I =——ea——
N

Different types of sampling device




Which Spatula?

* Choose the contoured
end of the spatula that
best conforms to the
anatomy of the cervix
and the location of the
transformation zone.

cenvax sampiar broom or

spatuta {blunt end)
+ endocenvical brush

transformation
zone

(squamocolumnar

unction)

spatula (pointed end) or carvax sampier broom

endocenncal brush




Squamo-Columnar Junction

* Junction of pink cervical
skin and red
endocervical canal

* Inherently unstable

* Key portion of the cervix
to sample

* Most likely site of
dysplasia




Cytobrush

* Insert ~ 2 cm (until
brush is fully inside
canal)

* Rotate only 180
degrees (otherwise
will cause bleeding)




Make Pap Smear

> * As thin as possible

* Properly labeled



Spray with Fixative

* Within 10-15 seconds

" ~° Allow to fully dry
before packaging

* Cytologic Fixative
(hairspray works
acceptably also)
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Smear

\ C E
Vagina Cervix Endocervix




Liquid Based Cytology

BD SurePath™

Liquid-based Pap test Alternate Broom Method

Brush/Spatula Method (Preferred)
o

== Thin
F
, 71| 13
@ DISPERSION CELL COLLECTION CELL TRANSFER
Take sampling using
Aylobury spatuis E=rSE =
x10 J

Take sampling with Rotate only \
endocervical brush S 1510 ¥ turn 5“:8" B ol acainst :
X = agalnst
l vial wall _-":.__h_.-"._
i i i
magf Mgy Ll chpgmpibs
Mg

FDA Approved
MonoPrep



LBC vs Pap Test

Increase in sensitivity up to 12% better for the detection of abnormalities of low-
grade squamous intraepithelial lesions with LBC compared with the Pap smear.

No difference between the specificity of LBC and Pap smear.

The English pilot study showed a statistically significant decrease in the number of
inadequate samples, from 9.1% with Pap slides to an average of 1.6% with LBC
(87% reduction, p < 0.0001)

Reduced the pressure on the workforce because of fewer inadequate and clearer
to read samples.

Reduced levels of anxiety in women because fewer need repeat tests and because
they receive their results more quickly.

Remnant cells may be use for additional test e.g HPV DNA testing.
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Cervical biopsy (”punch”):
small tissue samples are taken
from the cervix and examined
for disease or other problems

Cervix viewed
through speculum
with patient in
lithotomy position

#ADAM.



Cervical Intraepithelial Neoplasia (CIN)
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Cervical Intraepithelial Neoplasia

Prolferative/ Pro-angiogenic
immune suppression

genomic signalure  genomic sgnature

Very mild/ Moderate

Dividing cells
in basal layer
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Spectrum of Changes in Cervical Squamous
Epithelium Caused by HPV Infection
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1. Adapted from GoodmanA, Wilbur DC. N Engl J Med. 2003,349:1555-1564. Copyright© 2003 Massachusetts
Medical Society. All rights reserved. Adapted with permission.
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CIN I

Table 2.3: Regression, persistence and progression probabilities of CIN

CIN category Regression Persistence Progressionto | Progression to

CIN3 invasive cancer
CIN1 57% 32% 11% 1%
CIN2 43% 35% 22% 1.5%

CIN3 32% 56% - 12%




Cervical intraepithelial neoplasia (CIN)

» Cytologic examination can detect CIN (SIL) long before any
abnormality can be seen grossly.

» Pre-cancer changes can precede the development of an
overt cancer by many years.

» CIN lesions may begin as Low Grade CIN and progress to
High Grade CIN, or they might start as HG lesion.

» On the basis of histology, pre-cancer lesions are graded as
follows:

-CIN | : Mild Dysplasia
-CIN Il : Moderate Dysplasia
-CIN [II : Severe Dysplasia and Carcinoma in situ.
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Cervical Cancer During
Pregnancy

* Incidence:
* CIN 1%
* Microinvasive 1.3/1000

* Invasive Cancer 1/2000 preg.




Preventive Health
Care is right of every
woman. . .
Let’s execute & offer;










