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Wilson and Jungner criteria for
screening (World Health Organization)

W Condition should be important

B Recognzable latent or early symptomatic stage

W Natural course of condition adequately understood

W Suitable fest or examination

W Test acceptable to population

I Case finging should be continuous (not just a "once and for al” project)
W Acceplad treatment for patients with recognized disease

M Facilties for diagnosis and ireatment available

W Agreed policy concerning whom to treat as patients

W Costs of case finding (including diagnosis and reatment of patients dagnosed)
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Wilson Criteria
Disease:
— Common/important
— Latent phase
~ Natural history

Screening test

~ Simple, cheap. Accessible, affordable
~ Accuracy (Sensitivity and Specificity)
— Continuous

Follow-up

- Facilities and manpower
~ Effective treatment

— Palicy of who to treat
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Impact of cervical cytology screening on the incidence of
invasive cervical cancer in the United States.Wright TC,
FerenczyA, Kurman RJ: Carcinoma and other tumors of
the cervix. In Kurman R (ed): B | a v s Pathblogpod the
Female Genital Tract. 5th ed. New York, Springer-Verlag,
2002.)

WHO CRITERIA FOR A GOOD SCREENING

ATheconditionto be screenedshouldbe important for the population

AThereshouldbe anacceptableherapyfor the patients

AThereshouldbe diagnosticandtherapeutictools

AThereshouldbe a knownlatent or earlysymptomaticstage

AAnappropriatetest with a low falsepositivity (specifig andlow false
negativity(sensitivity

ATestor evaluationshouldbe acceptablefor the society(population)

AThecostof the diagnosisandthe following therapyshouldbe
economicregardingthe total healthexpenses

Also called as positive predictive value (PPV).

Proportion of people actually having the disease amongall those
who have tested positive on the test i.e. "If one tests positive on
screening, what are the chancesthat he really has the disease?”
PPV= true positives/ (true positives + false positives)
_ Sensitivity = Prevalence
also, PPV = [(Sensitivity«Prevalence) + (1-Specificity) (1-Prevalence)]

PPV cost-effectiveness
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Cervix ca screening
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Limitations of cytology
A2000 the Hybrid Capture ZHC2)HP\Wtest had FDAapprovalfor Alsrelatively subjectivewith a considerable
screeningvomenwith a cytologicaldiagnosisof ASCUS. interlaboratory intralaboratory variability

A2003 FDAapprovedthe useof HC2with cytologyfor screening
womenover 30 y:cotesting Cotestingd 2 Y dzOdz Yy S3F AT )

3PEl ddFRP® ASensitivityin the detection of highgrade
AApril 2014 FDAapprovedthe useof anHPV testgobasHPV test) precancerousesionsis relatively low.

alonewithout Paptest in screeningpf womenover 25 y.

ACandeterminethe womenwith precursorlesions
but cannotdeterminethe womenwith the risk of
developmentof precursorlesions

Reproducibility of Cervical Cytology
Re-read of 4,948 Liquid-based Cytology Slides

QC Reviewer's Diagnosis
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incidence of cervical intraepithelyalarnpepiadié

women 30 years old and older with negative cytology at enroliment, according to oncogenic human papillomavirus
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Cumulative incidence rate (%)
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Table 1:  Perfor

Primary Comparator Algorithm in Detecting > CIN2

¢ Comparison of the Candidate Algorithm and the

Prevalence (VBA) of CIN2 #1.78 with 96% C1 (1.37, 2.26)
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Primary cervical cancer screening with human papilomavirus: End of study resutts from
the ATHENA study using HPV as the first-line screening test

ight, Mark H. Sole, Catherine M. Belvens, Abha Sharma, Gull Zhang, Teresa L. Wiight
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Table2:  Performance Comparison of the Candidate Algorithm and the
Primary Comparator Algorithin in Defecting > CIN3
ProvalencelVBA) CIND =0.97 with 96% C1 (0.74, 1.28)
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2CIN3 by Age Group
ATHENA

Percentage of 2CIN3

2124 2529 30-39 4049 250
Age Group. years
More 2CIN3 disease in women 25-29 years than in women 240 years™

A Wright TCStolerMH, Behrens<CM, SharmaA, ZhangG, Wright TL

A Primary cervical cancer screening with human papillomavirus: end of study results from the
ATHENA study using HPV as the-first screening tesGynecoDncol 2015 Feb;136(2):1897.
doi: 10.1016/j.ygyno.2014.11.07€pub2015 Jan 8

A A negative HPV results at baseline predicts-ne f ¥ (KS NA &1 2F /Lbob 2¢
cytology result.

A HPVprimary screening with triage using 16/18 genotyping and cytology increases sensitivity to
detect CIN3+ 28% over cytology.

A Cytologyfailed to detect

50% of CIN3+ in womeqi2fh & S+ N& @

Als hrHPV testing for primary screening as safe and effective as
cytology-based screening?
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3 Year Cumulative lncidence rate (CTR) of Negative Cytology and HPV Tewt
Results Alone and i Combination st Baseline

A Clinical Commentary

A Warner KHuha, , KevinA. Aultb, DavidChelmove, DianeD. Daveyd, Robert AGoularte, Francisco
AR Garcld Walterk. Kinneyg, L.StewartMassach, Edward).Mayeauk DebbieSasloy, Mark
1, Herschel W. L H. Emstelm Use of primary high
risk hum. testing for cer
onco\ogy.lae (2015) 176182

g

A The guidance panel was co-sponsored and funded by the Society of Gynecologic Oncology (SGO)
and the American Society for Colposcopy and Cervical Pathology (ASCCP) and included thirteen
experts that represented SGO, ASCCP, American College of Obstetricians and Gynecologists,
American Cancer Society, American Society of Cytopathology, College of American Pathologists,
and the American Society for Clinical Pathology.
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 All women.

A negativehrHPVtest provides greater reassurance of
low CIN3+riskthan a negative cytology result.



ACan primarjrHPVscreening be considered as an alternative to
currentUScervical cancer screening meth@ds

ABecause of equivalent or superior effectiveness, printaHPV
screeningcan be considered as an alternative to currel8cytology
basedcervical cancer screening methods.

ACytology alon@ndcotestingremain the screening options specifically
recommendedn major guidelines

AWhat is the optimal interval for hrHPV screening ?

ARe-screening after a negative primary hrHPV screen
should occur no sooner than every 3 years.

AHow does the performance of primary hrHPV screening
compare to cotesting?

APrimary hrHPV testing with a negative result with a 3-year
screening interval is at least as effective as five-year cotesting .
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ASC-US

Negative | ————— RS

Fiz. 1. Revormmended primary NIV screening sigothin,

Primary HPV |
Screening |

AAt what age should one initiate primary hrHPV
screening?

APrimary hrHPV screening should not be initiated prior to
25 years of age.

New FDA-approved Cervical Screening Options
FDA Microbiology Devices Panel of the
Medical Devices Advisory Committee

March 2014

AcCytology
ACytologywith adjunctivereflex HPMestingafter ASCUS
A Cytology with adjunctive reflex HPV testioigvomen30 yor older

A HPMestingof women25 yor older with 16-18 genotypingandreflex
cytologyfor hrHPVA+/ hrHPV16-18 - patients



AUseof FDAapprovedhrHP Mtest:
AAs atriagein ASQUS
AComplementaryo cytologyin women>30 yco-testing

AThesetwo usageis adoptedby manyorganizationgIncludingthe
United States Preventive Services Task Force (USPSTF)

Wrable 18
Sumary of Recemmendations

P Recommesded
Pt Numbers Screening Methal”  Managrsnentof Screen Resills Comments

ARoncoG,DillnerJ,9 £ F aKMN\ILINEsIS,SnijdersPJ ArbynM, et al:Efficacyof
HPVbasedcreening for prevention of invasive cervical cancer: follpaof four
Europearrandomisedcontrolled trials. Lancet 2014;383(9916):532.

AmTc ncn ¢ 2 468 years v frandamiy assigned to Higed
(experimental arm) or cytologlgased (control arm) screening in Sweden
(Swedescree) the Netherlands (POBASCAM), England (ARTISTIC), and Italy
6be¢/ /0 2S5 F2f{f26SR dzlJ GKS&AS 62YSy 7Tz
personyears) and identified 107 invasive cervical carcinomas by linkage with
screening, pathology, and cancer registries, by masked review of histological
specimens, or from reports. Cumulative and stdijusted rate ratios
(experimentalvs control) were calculated for incidence of invasive cervical
carcinoma
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‘us Proventie Services
‘Annals of internal Medicine THS FoRcE.

SCREEMING FOR CERVICAL CANCER
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lable 31
Exhdence for Cotesting With HPY and Cytology Vorsus Cytology Alone
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A RoncoG,DillnerJ,9 f F aKMNIUNEsiS, SnijdersPJ ArbynM, et al:Efficacyof HPVbased
screening for prevention of invasive cervical cancer: follpnof four Europearrandomised
controlled trials. Lancet 2014;383(9916):522.

ADetectionof invasive cervical carcinoma was similar between screening methods
RANA Y3 GKS FANHA) dnpmepBeNEDBE HLEt A4 :
Ay GKS SELISNAYSY Gl tcnli NMOWMKSNEF FGSNI 67

AHPVbased screening provides §l0% greater protection against invasive
cervical carcinomas compared with cytology. Data of lagmerandomisedtrials
support initiation of HP\based screening from age 30 years and extension of
screening intervals to at least 5 years.



HPV SCREENING-Concerns

Als itspecifi@

Alncreasen colposcopiesovertreatmentof lesionswith no risk

AThereA & gih@viell evaluatedand definedtherapystrategyin hrHPV
pozitivewomen

AThescreeningntervalin hrHPVhegativewomenis notknown

AThereis no dataaboutthe errorsdueto specimerinadequacy

Als itcosteffective?

AA2011 evidencévased review commissioned by the Agency for Healthcare
Research and Quality for the United States Preventive Services Task Force
oL {t ;\aCu 02y Ot zRSR GKE G dydzYy SNRdza |
isad y3a Ad Y2NB aSyardAadsS GKly Oei

AThereforein 2012 the American Cancer Society (ACS) recommended that
cotestingbecome the preferred approach to screening women >30 years.

AThisrecommendation has also been adopted by the American College of
Obstetricians and GynecologistsqQOG).

A WhitlockE,VescdK, Eder M, Lin BengelC,BurdaB, Annsint Med. 2011;155:687%697

A TheAmericanCollegeof Obstetriciansind Gynecologlstsvlanagemenl ofAbnormalCervical
CanceiScreening 1d CervicalC: ursorsP llletinNumber140;2013

Summary of Results from 3-Year Follow-Up of ATHENA Study

Aln the Followup data for the anary Screenlng populatlon anegative ME’M N
predicteda lower 3¢ S | /' Lbo GUKIF RAR |
validatingthat HPV as the pnmary lesl is supenor to cylology for cervical cancer
screening.

AThelow 3year CIR for a negative HPV result also confirmed the safetg-géar
intervalfor HPV primary screening and offers clinicians and their patieote
confidencein a negative HPV result than a negative Pap result.

Alnaddition, the Followup study confirmed the continued high risk of HP\6£6
HPV18nfecl|on with the observation that 1 in 4 women who tested HPV &6+
Baselind YR M AY ¢ 6K2 GSEGSR |t M3 G
within 3 years.

AThese results demonstrate that the Candidate Algorithmdbleag | t + ¢ Sa i

with genotypingfor 16 and 18 in women 25 years and older can be used as-a first
line, primary screeningest whenreflex to cytology is included.
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AnrHPVscreenings highly sensitive Butits specificitydepends
uponthe subsequenevaluationstrategiesand screening
intervals

AThereis atendencyagainstcytologyas afirst-line screeningest

AMostimportant limitation of HPV ists lower specificitycompared
to cytology Thiscan beovercomedby triagemethodsin HPV
positivewomen(cytologyand HPV 16/1&enotyping

AThereis considerablex / Libages25-29, and efficiacyof
cytologyin thesecasesds low. HP\&creenings more effectivein
this group. Triagereducesoveruseof colposcopyandtransient
HPVinfectiontherapy

High-Risk HPV
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HPV
HPY- 12 other 16118+
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Follow-up
Cytology  SelRoscopy

Normal 2ASC-US

Follow-up Colposcopy



APoint-Counterpoint: Cervical Cancer Screening Should Be
Done by Primary Human Papillomavirus Testing with
Genotyping and Reflex Cytology for Women over the Age
of 25 Years.

AMark H. Stoler, R. Marshall Austin, Chengquan Zhao

AuUniversity of Virginia Health System, Charlottesville, Virginia,
USAa; Magee-Wo me rHospital of the University of Pittsburgh
Medical Center, Pittsburgh, Pennsylvania, USAb

AJClinMicrobiol53:2798¢2804. doi:10.1128/JCM.01085.

AZaiboLi, MD,PhDQ R. Marshall Austin, MhD Ming Gug MD; ChengquarZhag
MD: Screening Test Results Associated With Cancer Diagnoses in 287 Women
With Cervical Squamous C&lircinomaArchPatholLab Med2012;136:1538
1540

Pap Tests” Cases, (%)
At least 1 prior abnormal Pap result 25 (66)
At least 1 prior normal Pap result 16 (42)
Both normal and abnormal prior Pap results 3 (8)

A8 CIN 2/Zaseghat are Cobag-)
A5 ofthem are negativefor p16 stainingandare negativefor other
hrHPMypes
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Table 2. 5e

CanceCytopathol 2015
rest Sensitvity MO % Spedficly GSMCL % PN NP May;123(5):288. doi:
10.1002/cncy.21544pub2015Apr 10.
‘Comparisorof cervicalcancerscreening
resultsamong256,648vomenin
multiple clinicalpractices
BlattAJ KennedyR,LuffRD AustinRM,
_— ERtcson . . - RabinDS

| e

CONCLUSIONS:

Compared with HRYnly testingcotestingg F & Y2NB 4 Sy aAdA @S
in women ages 30 to 65 years. The current data suggest that approximately 19% of women
with cervical cancer may be misdiagnosed by an-Biffy/cervical screen. It is important to
consider these data as the guidelines for cervical cancer screening undergo revision.

Among 31 SCC cases with liquid-based cytology and high-risk HPV cotest results less
than 1 year before SCC diagnoses, 2 patients (6.5%) had Pap./HPV: results, and 1
patient (3.2%) had Pap./HPV: results. Polymerase chain reaction detected high-risk HPV
DNA in tumor tissues of 3 SCC cases with recent HC2: results.

(Arch Pathol Lab Med. 2012;136:1533i 1540; doi:

Table 3. PA‘um(ulam {Pap) and Human Papiliomavirus (HPY) Screening Test Results <1 Vear Before Squamous Cell

arcinoma (SCC) Diagnases Compared With Pap and HPV Results 1 1o 3 Years Before SCC Diagnoses

Pap Rewalt Pap <1y, MV, No. Pap <1y, HPY", No. Pap =1y, HPV", No. Pap =1 y, WPV, No.
1 0

ASC-US [ 1
Newtive

) 1 I
Total, No. (%) 28 (90) 3010 7 @7.5)
Je HSIL; ASC

c isorof the Abbott RealTiméHighRisk irugHPV)RocheCobasHPVandHybrid
Capture2 Assayso DirectSequencingnd Genotypingof HPVDNA.YongjungPark,&Eunheelee b
riJeong aandt kima Journal of Clinical Microbiology p. 235265

TABLE 4 Goncondance between the »




HPV False Negative Results in Years
Before Cervical Cancer Diagnoses

1% (27/87) HPV false-negative rate
in baseline HC2 HPV tests performed
<5 years before cervical cancer diagnoses

(Lancet Oncology 2011; 12: 662-672)

2% (8/19) HPV false negative rate
ne HC2 HPV t performed

ars before cerv

(L..muzou 383: 524-32)

FDA) advisory panel for use as a first-line cervical cancer screening

test, Dr. R. Marshall Austin, Director of Cytopathology at Magee-Womens
Hospital at the University of Pittsburgh, contacted me and informed me he
was in attendance at the hearing and that Quest Diagnostics submitted
comments that were very interesting.

Quest was kind enough to provide me with those comments, and | would
like to share them, as they provide more data to support co-testing.

The advisory panel held its hearing on March 12, 2014, and at that time,
written and oral comments from interested parties were made available to
the panel for its consideration.

After Dr. Austin gave me the heads-up, | presumed the comments would be
online, so | started looking. And looking. | never found them.

AQuestrecommendationlf newindicationis approved astatement
shouldbe madefor cobasHP\that its resultsdoesnot predictor
diagnosethe cervicalcancerand despitein the presence ofiegative
resultsPapor othertestsare needed

16.06.2016
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0D Recarding
PV test as frst-lin cesvicalcancer scvoen 100-10for Lot

Quest Diagnostics weighs in on
HPV test as first-line cervical

. cancer screen

== vy Quest (S
be Diagnostics
Lahoratary Econamics VIEWICS

LRy

B Dussst

AThese indications are not approved by 5 medical
associations reccommending co-testing in ages 30-65

AHPV infection is usually transient and its presence does
not indicate the presence of cervical cancer or
dysplasia. A Quest Diagnostics Health Trends study (in
3.7 million women) revealed that 5% of women with
high grade dysplasia or cancer (CIN3-carcinoma) are
HPV negative

Re: Quest Di; Comments Ci Human
PapillomavirugHPV) Test, sponsored by Roche Molecular Systénas,

DearShanikaCraig:
QuestDiagnostics submits these
DevicesPanel of the Medical Devices Advlsﬁ)lymmmewf the U.S. Food aridrug

Administration(FDA) for the meeting being held March 12, 2014, from 8 a.n6pton,

regarding thecobag 1 t * é“z aLJEyaENBR 6.Quest2 OKS a2f §0dz
5Ak3y2adrda Aa GKS ¢2NI RQaandindimRibns&vicesNE JA RSN 2 3
We believe we are the largest provider of laboratory servioeservicakancer

screening in the United States, performing approximately ten mifiapandHPV tests

annually. We have il 1000 i staff

Disclosure Statement:

We purchase equipment and reagents from numerous companies inclGdicige
MolecularSystems, Inc. aridologic Inc., two of the leading providers of equipmentd
reagentsfor gynecologic pathology and human papillomavirus (HPV) testing. The
comments made herein are based on the Quest Diagnostics experience performing HPV
testing for more than a decade.


http://path.upmc.edu/personnel/Faculty/Austin.htm
https://www.questdiagnostics.com/home.html
http://pathologyblawg.com/wp-content/uploads/2014/03/FDA-PapHPV-FINAL.pdf
http://www.fda.gov/advisorycommittees/calendar/ucm381983.htm

Aln 3,727,894 women 14.3% of them had a Pap
smear test O C | 3Nlup (533,088); %4.6 % of these
was HPV negative

Aln follow up of women with Pap + HPV i : 25%
developed cervix CA

AExtrapolating using US Census data, Quest notes 411,240
women in the US with CIN 3 or worse would therefore go
unidentified if screening were limited to HPV testing alone.

AQuest further estimates, based on numbers from the American
Cancer Society, screening using HPV testing alone could
potentially miss 13.5% of women with invasive cervical cancer
this year that would have been identified with co-testing.

AProposed Decision Memo for Screening for Cervical Cancer
with Human Papillomavirus (HPV) Testing (CAG-00442N)

AIX. Conclusion

AThe Centers for Medicare & Medicaid Services (CMS) proposes that
the evidence is sufficient to cover a combined Human Papillomavirus
(HPV) and Pap smear test once every five years as a cervical cancer
screening for asymptomatic beneficiaries aged 30 to 65 years. CMS
will cover screening for cervical cancer with the appropriate U.S.
Food and Drug Administration (FDA) approved/cleared laboratory
tests, used consistent with FDA approved labeling and in compliance
with the Clinical Laboratory Improvement Act (CLIA) regulations

16.06.2016
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AAgain based on our experience at Quest Diagnostics we would

request that if the Panel recommends approval of the new indication
for the cobasHPV Test, that the Panel and the FDA consider placing a
Warning in the Labeling of the test to warn physicians and other
diagnosticians that:

A1) the cobasHPV Test is not predictive or diagnostic of all causes or

forms of cervical disease including cancer, and

A2) Pap testing and/or other follow up testing is required regardless of

obtaining a negative result from theobasHPV Test.
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Pap Smear & HPV Testing Market: Global Industry Analysis And
Forecast 2015 - 2021
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TARGET in SCREENING

AThetargetto be screenedshouldbe atleast70% ofthe population AToreducethe mortality and morbidity of cervicalcancer
for the quality and efficiacyof the screening ANOTto detectthe HPVinfection
AScreenindnterval shouldnot bemore than 2 years ANOTto detect abnormalsmears

Awe maystate that at leastone smearin alifetime between30-65
yearsdecreaseshe mortality of awomanfrom cervicalcanceras X3

o
Turkishdata
33 centers140334women
A Overall, the prevalence of cervical cytological abnormalities
was1.8%;
SOLIEC AASEH: %0.07
ALSIL%0.3
: = 5 AHSIL%0.17
A AGC %0.08

AT y @ néapldst %0,06

TurkishCervicaCanceAnd CervicaCytologyResearciGroup
Turkey Int JGyn: Dbstet 06(3):2069.

Veryrecentunpublisheddata ofgynworkinggroup

12


http://www.ncbi.nlm.nih.gov/pubmed?term=Turkish Cervical Cancer And Cervical Cytology Research Group[Corporate Author]
http://www.ncbi.nlm.nih.gov/pubmed?term=Turkish Cervical Cancer And Cervical Cytology Research Group[Corporate Author]
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