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“l““l CERVICAL CANCER BURDEN RN World Health

Organization

“One woman dies of cervical cancer
every two minutes...Each one is a
tragedy, and we can prevent it.””

Dr Tedros Adhanom Ghebreyesus
Director-General, World Health Organization

Nine in ten cervical cancer deaths
worldwide occurred in low-and-middle
income countries.

Women living with HIV are six times as
likely to develop cervical cancer compared
to women who are HIV negative.

UNIVERSITA DEGLI STUDI DI MILANO

Global strategy to accelerate the elimination of cervical cancer as a public health problem.
Geneva: World Health Organization; 2020.




100% Fig. 3. Percentage of countries with HPV vaccine in the national immunization schedule, by World Bank income
90% group, 2020
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Cervical cancer control interventions: current
status of access to HPV vaccines, screening

()
E, and treatment : - I
“ ' 1B

Between 2006 and 2017, 100 million e Pheme M
adolescent girls received at least one e —
dose of the HPV vaccine — 95% were in
high income countries.

Around 30% of low-income countries -
reported having pathology services, -

cancer surgery, chemotherapy and

Countries with HPV vaccination

100% Fig. 4. Percentage of countries with a national cervical cancer screening programme, by World Bank income

90% group, 2019

SCREENING

Countries with a screening programme
w
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Uppe r-middle- Lower-middle-
High-income PR income  Low-income

radiotherapy generally available in the

Fig. 5. Percentage of countries with generolly available cancer diagnosis and treatment services in the public

public sector, compared with more than b

P 90% of high-income countries. i . DIAGHOSIS and TREATHENT
— 2
= Less than 25% of low-income countries s o
g have introduced the HPV vaccine into 2
; their national immunization scheadules.* P om
*As of 2020 e c“”"""'i;g":"‘ - )
M High-income [ Highermiddle- gy Lower-middle- Low-income

‘Source: WHO country capacity survey, 2019 (18],
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* The most common STI worldwide

Penile cancer’
Vulvar & vaginal cancer

Human Papillomavirus infection
* 50-70% of sexually active women acquire a

genital HPV infection within 2 years after Anal cancer
sexual debut — - Head & neck cancers*

852 14,615-27,518 VIN 2/3, VaiN 2/3, AIN 2/3

Cervical cancer

* 80% is the lifetime risk of a genital HPV

: ; 216,636-413,977
infection et
338,947-384,948 341,397-459,443 Genital warts
B Mae [ Female * no Indication for Gardasil 9

* > 80% of infections are asymptomatic,

un recog nized or su bcl | n ica| and usua| |y Overall burden of diseases attributable to the 9-valent HPV vaccine types in men and women in Europe.
Sel f ||m| te d Hartwig et al. Infectious Agents and Cancer (2017) 12:19

. 4 5% of all cancers WorIdW|de are attrlbutable to HPV 7.5% in women and O 8% in ‘men

_ —_— _




NM“ Human Papillomavirus

)

JOURNAL OF PATHOLOGY D@

J. Pathol. 189: 12-19 (1999) » @
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HUMAN PAPILLOMAVIRUS IS QNECESSARY CAUSE
OF INVASIVE CERVICAL CANC

A
2UR HAUSEN

Entdecker des Krebsvirus HPV

I* | 2 i !
JAN M. M. WALBOOMERS'®, MARCEL V. JACOBS', M. MICHELE MANOS?, F. XAVIER BOSCH?, J. ALAIN KUMMER', %
y , , pges (Gebdrmutlerhalskrebs)
KEFRTI V. SHAHZ, PETER J. F. SNUDERS', JULIAN PETOY, CHRIS J. L. M. MEUER! AND NUBIA MUROZ

@®

'Department of Pathology, University Hospital Vrije Universiteit, Amsterdam, The Netherlands
*Department of Molecular Microbiology and Immunology, Johns Hopkins University, Baltimore, MD, U S. A
‘Institute Catala d Oncologia, Barceloma, Spain
*Institute of Cancer Research, Belmont, Surrey, UK
*Unit of Field and Intervention Studies, IARC, Lyon, France
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UNIVERSITA DEGLI STUDI DI MILANO

Natural history of cervical cancer

Progression

Exposure Related Susceptibility Microenvironment Genetic and
» Multiple sex Related Epigenetic
partners .
» Early sexual » High risk HPV » Multiple HPV » HPV integration
debut, infection, infections » Genetic instability,
» High parity, » Weak immune » Smoking » Tumor Suppressor
SiNgL : Response, » Long term use Gene Inactivation
: -- » Other STD's of oral » Oncogenes (E6 B
contraceptives and E7) expression IO,
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Persistent infection of high risk HPV
NORMAL
CERVIX HPV INFECTED CERVIX
>1 year LOW GRADE SQUAMOUS LESIONS
(Representing CIN1)
>4-5 yearss HIGH GRADE SQUAMOUS LESIONS
(Representing CIN2/3)
>10 years
CERVICAL CANCER

Regression* (90%)

Bharti et al. Frontiers In Bioscience, Elite, 10, 15-73, 2018



““““ Human Papillomavirus infection

Average clearance, persistence, and progression of
carcinogenic HPV infections
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Schiffman et al, Lancet 2007, 890-907
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Human Papillomavirus infection

Normal I CIN1 {:IIH:J CIN3 I Cancer

Exposure Transient infection Persistent infection

A I W B
: r -.1 . .:IL " . .F\,‘II y

Progression

Mormal + Productive # Precur
cervix h infection P lesion

Clearance Regression

Invasive
—_— :
lesion

— 16 16
B Low-grade lesions (18.5%) |_|I’.1.1,]!_1-;]
P High-grade lesions 1 _n
B Cervical cancer (5.8%) (7%)
E;g;f;ﬂefj'li Al OTHER u OTHER
women ()

16 GLATTT] 50 o
CERVICAL WO “B-E%)} | 80.7%
CANCER -_58(5']f’) Ll 88.7%
i Bl
TYPE A 45(04%) | 1-96.6%
lal (3.6%) |
52 (3.4%)
OTHER (3.4%) — ‘ 35 (1.9%)
59 (1.3%) 39 (1.3%)

JM Crow, Nature Outlook 2012, 488:52-S3



Figure 52: Crude age-specific HPV prevalence (%) and 95% confidence interval in women with normal
cervical eytology in the World and its regions

Warld Oceania

HPV Prevalence
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Overall HPV prevalence among
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Lo ! HPV prevalence increases with
~__ increasing lesion severity
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Data updated om 10 March 20271 (data as of 30 Jun 2004}
Bruni L, Albero G, Serrano B, Mena M, Collado JJ, Gomez D, Mufioz J, Bosch FX, de Sanjosé S.
ICO/IARC Information Centre on HPV and Cancer (HPV Information Centre). Human Papillomavirus and
Related Diseases in the World. Summary Report 10 March 2023.




Incidence rates 2020 — Cervix uteri - World

Key Stats.

= : :
. "-j., About 604,127 new cervical cancer cases are diagnosed annually in the
. World (estimations for 2020).
P 4 |
s
Cervical cancer ranks* as the 4® leading cause of female cancer in the
World.
e Cervical cancer is the 29 most common female cancer in women aged 15
to 44 years in the World.
.
* .
. :
ASR (World) per 100 000
53 Figure 16: Age-specific incidence rates of cervical cancer in the World and continents (estimates for
2 45.
I 16.7-25.2 2020)
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Data accessed on 27 Jan 2021
For mere detuilod methods of extimation plesse refor to 2119/ /geo tarc fr/sotay/date- sources mathots
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Deta Svwras.
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Rescorch e Cancer. Avadlable from: Mttps //goe Lare Tr/taday, accessed 127 Janwary 2021)



Mortality rates 2020 — Cervix uteri - World

— KEY STATS. 1

About 341,831 new cervical cancer deaths occur annually in the
World (estimations for 2020). : : 2

Cervical cancer ranks* as the 4t" leading cause of female cancer deaths
in the World. (e

Cervical cancer is the 2"? most common female cancer deaths in women
aged 15 to 44 years in the World.

. 7
.
.
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Figure 26: Age-specific mortality rates of cervical cancer in the World (estimates for 2020)
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“lm“ Incidence and mortality rates 2020 — Cervix uteri - Italy

rlf

Key Stats.

ﬁ . ' Abofi_ 3,152 new cervical cancel@am diagnosed annually in Italy

(estimations tor ZUZ0T.

Cervical cancer ranks* as the 15" leading cause of female cancer in Italy.

Cervical cancer is the 4" most common female cancer in women aged 15 to
44 years in Italy.

Key Stats.
[
Figure 13: Comparison of age-specific cervical ;l:gl:]rzg;cidcnoe and mortality rates in Italy (estimates A]JOU. 011 cewical cancer death coeur almu-ﬂuy in I-taly are dlagﬂﬂse'd
annually ;es; lmﬁg;;.
——— Incidence
Hortalty Cervical cancer ranks* as the 15" leading cause of cancer deaths of fe-

male cancer deaths in Italy.

Cervical cancer is the 4'P leading cause of cancer deaths in women aged
15 to 44 years in Italy.

Age—specific rates of cervical cancer
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Estimated HPV contribution to cancer

HPV DNA detection

CERVIX 100%

ANUS* 100%

VAGINA 78%

PENIS 53%

VULVA 25%

OROPHARYNX 30%

UNIVERSITA DEGLI STUDI DI MILANO

* Squamous cell carcinoma

Source: de Martel C et al. Lancet Global Health 2020; e180-e190
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HPV-related cancer in women and men

Eastern Asia

South-central Asia

Southeastern Asia

Western Asia and northern Africa
Sub-Saharan Africa

Europe

Latin America

North America

Q

Human papillomavirus

d

O —Jesm-snscams cmnr-snm-nan - ams cmm= smm

Oceania
40 30 20 10 10 20 30
ASIR of cancer attributable to infection

1

2 | HPV 33

3 HPV 33 HPV 33 HPV 33 HPV 35

4 HPV 45 HPV 6-11 HPV 31 HPV 22 HPV31 -

5 HPV 31 HPV 45 HPV 74 1PV 6-11 HPV 26

6 HPV 58 HPV 52 HPV 31 HPV 45

7 HPV 52 HPV 51 HPV 45 HPV 52

HPV related cancer in HPV related cancer in

women men
625.000 cases/year

69.400 cases/year

M cervix uteri
M anus

® vulva

M vagina

M penis

M oropharynx
W oral cavity

W larynx

de Martel C et al. Lancet Global Health 2020; e180-e190
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The life-course approach to cervical cancer prevention and control

HPV Infection

Population prevalence

(not to scale)
m
:
g

Primary prevention
Girls 9—14 years

HPV vaccination

Girls and boys, as appropriate

Health information and

warnings about tobacco use

Sexuality education tailored to
age and culture

Condom promotion/provision
for those engaged in sexual
activity

Male circumecision

30 years 45 years

Secondary prevention

Women at 30 years of age and
beyond, or at younger age for
women with HIV

Screening with a high-
performance test equivalent
to or better than an HPV test

Followed by immediate

(or as soon as possible)
treatment of pre-cancer
lesions

60 years

Tertiary prevention
All women as needed

Treatment of invasive cancer at
any age

Surgery
Radiotherapy
Chemotherapy
Palliative care

https://www.who.int/publications/i/item/9789240015166
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CERVICAL CANCER SCREENING

Uninfected

HPV vaccine prior to
sexual activity protects
against the types of
HPV that cause most
cervical cancers.

Q#ME

The Cervical Screening Test can detect HPV, even before cell changes occur

The Pap Test detected cell changes after they occured

HPV infection

wTeleloIn
flolelolale] )
000 3060
Je]e]e]e]y
Q002

For most people, their
immune systems will
clear the infection with
no harm caused.

t

Low grade
abnormality

High grade
abnormality

Cervical cancer

When left untreated,

uncontrolled growth

of abnormal cells can
become cancer,

10 to 15 years



PROTOCOLLO DI SCREENING

p PAP TEST - Donne 25-29 anni, ogn_i 3 anni

Figura 3.1 Grafico del protocollo di screening con Pap test.
Organizzazione

Figure 3.1 Chart of the Pap test screening protocol.

— , HPV TEST - Donne = 30 anni, ogni 5 anni

PRELIEVO
RIPETIZIONI R TED
Organizzazione Figura 3.2 Grafico del protocollo di screening con test HPV.
LETTURA CITOLOGICO Figure 3.2 Chart of the HPV test screening protocol.
ROUND

ADESIONE
RIPETIZIONE PRELIEVO » PRELIEVO
CITOLOGICO SUCCESSIVO, (HPV E PAP TEST) (SOLO HPV)
ESECUZIONE TEST HPV

ESECUZIONE TEST HPV
CLEARANCE
LETTURE CITOLOGICO

< REFERRAL RATE NEGATIVO D@ @UND
1 ANNO SUCCESSIVO
FOLLOW-UP - =
COLPOSCOPICO* TRATTAMENTO
COLPOSCOPIA

DETECTION RATE

ROUND FOLLOW-UP .
*per agevolare la comprensibilita del grafico, si & preferito non specificare la suddivisione del follow- SUCCESSIVO POST TRATTAMENTO* Secondo livello

up tra indagini colposcopiche e prelievi citologici; se ne &, invece, tenuto conto nel calcolo dei costi.

T — N —

Laboratorio Primo livello

COLPOSCOPIA

Secondo livello

< DETECTION RATE Labosatorio

ROUND
SUCCESSIVO

N
SUCCESSIVO,

=
{=
(=
o

LI STUDI DI MILANO

Epidemiol Prev 2012; 36 (3-4) suppl 1: e1-72 e40 HTA REPORT - RICERCA DEL DNA DI PAPILLOMAVIRUS UMANO (HPV) ROST coLposcapic: oo osToLowue

*Per agevolare la comprensibilita del grafico, si & preferito non specificare la suddivisione del follow-
up tra indagini colposcopiche e prelievi ditologici; se ne &, invece, tenuto conto nel calcolo dei costi.

Epidemiol Prev 2012; 36 (3-4) suppl 1: e1-72 ed1 HTA REPORT - RICERCA DEL DNA DI PAPILLOMAVIRUS UMANO (HPV)
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Global strategy to accelerate the
elimination of cervical cancer as
a public health problem

» f
-~ i

« Cervical Cancer Elimination Initiative
4 AN iy

-, y

/‘

;f

"Through cost-effective, evidence-based
interventions, including human papillomavirus
vaccination of girls, screening and treatment of
precancerous lesions, and improving access to
diagnosis and treatment of invasive cancers, we ™%
can eliminate cervical cancer as a public health u‘ |

problem and make it a disease of the past.”

Dr Tedros Adhanom Ghebreyesus,
Director-General, World Health Organization

UNIVERSITA DEGLI STUDI DI MILANO

For the first time ever, the world has
committed to eliminate a cancer.




THE GLOBAL STRATEGY FOR ELIMINATING T
CERVICAL CANCER $8)) organization

VISION: A World Free of Cervical Cancer

THRESHOLD: < 4 cases of cervical cancer per 100,000 woman-years

2030 CONTROL TARGETS

90% 70%

of girls fully vaccinoted af wamen are screemned
with HPY vaccine by with a high-peformance
age 15 years. test by 35 years of age and

90%

of women identified with cervical
disease receive treatmeant
{90% of women with precanosr
treated, and 90% of women
with inveasive concer
mamnaged).

oqain by 45 years of age.

UNIVERSITA DEGLI STUDI DI MILANO

Achieving the 90-70-90 targets by 2030
would result in over 62 million cervical
cancer deaths averted by 2120.




World Health
/¢ Organization

Guideline objective:

To improve national strategies for o D o
screening and treatment to prevent ®)

cervical cancer in all women, including
WHO guideline for screening and treatment women living with HIV.

of cervical pre-cancer lesions for cervical
cancer prevention, second edition

Screening and treatment approaches

In the “screen, triage and treat approach”, the
decision to treat is based on a positive primary
screening test followed by a positive second test
(a "triage" test), with or without histologically
confirmed diagnosis.

« In the "screen-and-treat approach”, the
decision to treat is based on a positive primary
screening test only.

r Y
L Summary recommendation for the general
E population of women
; WHO suggests using either of the following
A strategies for cervical cancer prevention among the r N
= general population of women:
- Summary recommendation for women living .
5 Sy . ﬁ@’\
2 HPV DNA detection in a screen-and-treat with HIV ﬂ%\ﬁ&
2 . . SR
= apprloach start.m_q atthe age of 30 years vith WHO suggests using the following strategy for
2 (o5t =t aening evesy 510 50 years cervical cancer prevention among women living with
S - , HIV:
= HPV DNA detection in a screen, triage and treat
= approach starting at the age of 30 years with « HPV DNA detection in a screen, triage and treat

regular screening every 5 to 10 years. approach starting at the age of 25 years with

' regular screening every 3 to 5 years.

https://www.who.int/publications/i/item/9789240030824



World Health

““““ WHO recommends HPV DNA testing as a first-choice screening &3 Organization
method for cervical cancer prevention

WHO has renewed its recommendations for screening and treatment of cervical
cancer, making clear that HPV DNA-based tests are more efficient than
cytology-based tests, especially for low- and middle-income countries

Although these tests can be costly, they can still be carried out in resource-limited settings
by adapting existing diagnostic platforms, simultaneously minimizing the stringent
conditions that molecular methods impose and making them applicable virtually everywhere

HPV DNA-based tests use as input the same biological
specimen as the Pap test: the cytological sample
collected by cervical swab.

@)
Z.
<
]
p=
a
a
=
=]
T
s
a
=
|
=
(-4
[44]
B
Z
—




il

o
&
<
[ |
=
=]
=
=
a
—
a
=]
I
)
—
=
Q
]
=
-
=
=
w
-4
=
=
Z
5

No one should be left behind.....

Social, cultural, and societal barriers may hinder adherence to existing screening schedules,

especially by women living in low-medium-income countries _ -
cer\"cal cancer This can contribute to

is the 4th most frequent

Among the major causes of non-adherence to cytology-based screening there  cancerin women. o
seems to be the way in which the sample is classically collected (cervical

brush), which requires the involvement of a health professional and a pelvic ¢ )asapﬁgﬁﬂfﬁﬁ;

examination 2030.
L

The introduction of less invasive and more acceptable sampling methods , /

is pivotal to improve screening coverage in every setting, and particularly in (920 & .

LMICs #SelfCare ;mTwmQO it

Alternative HPV sampling:
—> cervical swab by self-sampling

—> urine specimen collection
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eSwatini Project

UNIVERSITA
CABRINI MINISTRIES
DEGLI STUDI c ST. PHILIP'S MISSION

DI MILANO Restoring life o

" MINISTRY OF HEALTH

PREVENTION OF CERVICAL CANCER IN A RURAL PRIMARY CARE CENTER IN ESWATINI

@

Area: 17 363 km?
Population: 1.160.164

B Eswatini
|©)] southern Africa
|©] Other Countries

eSwatini

Has the highest cervical cancer estimated incidence and mortality
worldwide

Cervical cancer is the leading cause of women’s cancer death

Has a population of 395,386 women ages 15 years and older who are at
risk of developing cervical cancer

every year 341 women are diagnosed with cervical cancer and 214 die
from the disease

Is the country in the world with the highest prevalence of HIV

Mortality vs. Incidence of cervix uteri, 2020 all ages

L Eswatini —

50 - @

=

- ”

= L

-,

' 30 - Hm Africa

2 mm LAC

= B Northern America

= 20 - Hl Asia

§ B Europe
Oceania

10

0 10 20 30 40 50 60 70 80

Incidence - ASR (World)
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eSwatini Project - Shillins Health Can

Cabrin

Legend
@ Cabrini clinic
@ Referral hospital
@ Secondary hospitals
© Other main city
Tinkhundla
[] states
Road Network (WFP, May 2018)

Mbabane Government Hospital

+ Follow-up visits for positive-tested women
« Cervical cancer treatment and care

Mbabane Central Pathology Laboratory K/ R 2N it

+ Pap smear test analysis

Cabrini clinics
+ Women enrolment
« Urine and cervical sampling

Cabrini laboratory

+ DUS production
« Xpert HPV test
+ Pap smear storage

m) GOALS €=

“* Prevent cervical cancer by early diagnosis of: high-risk HPV infection using urine samples,
and investigation of (pre-)cancerous lesions through visual inspection with acetic acid (VIA)

s Generate evidence to support policy makers in implementing innovative public health
interventions, such as a urine-based HR-HPV infection screening through rapid molecular
technology

* Build local technical and operational capacity in a rural health clinic to be utilized for other
purposes (e.g., HPV vaccination roll out)
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DI MILANO ...Restoring life

Rationale for a urine-based screening

» Non-invasive and therefore more acceptable

» Self-collected sample

» Urines are a proxy of cervical samples for HPV detection

Previous data from UMIL’'s Lab show:

» High concordance between cervical and urine samples
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in low- and middle-income countries
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» High sensitivity of HPV DNA detection in women with (pre-)cancerous lesions

Extension of WHO’s recommendations for screening eligibility (>30 years) to girls and women

aged 12-49 years due to:
» Early sexual debut
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» High HIV prevalence
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» Use of a non-invasive sample collection

» High rate of sexually transmitted infections in young women
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“m“ In Conclusion ...

 The WHO launched a global strategy to eliminate cervical cancer as
a public health problem. Elimination is within the reach of all
countries

* To be optimally effective, the measures for eliminating cervical cancer
must be scaled to national levels, using person-centred health
service delivery systems that are responsive to the women’s needs
In their social context, breaking down all barriers (individual,
cultural, economic, etc.) that hinder their access to health services

* Prevention and treatment interventions must therefore be
Implemented to leave no woman behind
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