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Crisis
(East meets West)

Crisis- any event that Is, or Iis expected to lead to, an
unstable and dangerous situation affecting an
individual, group, community, or whole society. (1425
GUdzNYyAYy3I LR2AYID AY | RA&SH

occur in the 3rd century A.D., at which time, and
for centuries thereafter, they convey the notion of
af FGSYd RI y3ISNIDE

machine, chance, crucial point, opportunity



CKS . ANIK 2F a{d
A direct quote fromHans Selye 1901982

The Closest Chinese Word to Signify Stress Is Written As Two Characters As Illustrated Below

And Can Be Translated As Crisis

CRISIS

o

The upper character represents: DANGER The lower character represents: OPPORTUNITY
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Cervical Cancer Screening Market
by Test Type (PAP, HPV), Kit Type (PAP, HPV)
Global Forecast to 2020

A The global cervical cancer screening market ~ $15 billion in
2014.

A CAGR of 7.0% to reach nearly $22 billion by 2020.
A PAP test is the largest segment of the global market.

A HoweverHPV/cotest will be the fastestgrowing product
segment.

A Major playersHologicCorporation, Becton, Dickinson and
CompanyQiagenN.V., and Hoffmanha Roche.

http://www.marketsandmarkets.com/MarkeReports/cervicatancerscreeningmarket
10110147.html

PublicationDate: September 2015
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STD Diagnostic Testing Markexcluding HPV testing 2011

Global Diagnostic Testing of STDs Market, Testing Volume, 2011 (in millions)

2,623

Total Chlamydia Gonorrhea P&S Syphilis HIV HSV Chancroid HPV
testing testing testing testing testing testing testing

Source: KOL Opinions, Expert Interviews, Press Releases and TMR Analysis
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CAP proficiency survey for HPV16/18 onliynited by industry
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The 2010 Global Proficiency Study of Human Papillomavirus Genotyping in Vaccinology
-WHO HPV LabNet Global Reference Laboratory.
Eklund C et al. J. Clin. Microbiol. 2012, 50(7):2289.

Eklund et al.

TABLE 2 Proficiency of detecting HPV types tested for, by assay®

No. of data sets proficient at:

No. of HPV reglon(s) targeted Not
HPV assay data sets | primer(s)] 10096 99-609, £9-B0% <<B0% profictent
All assays 118 LI/L2/E1I/EYEVEET 26 8 15 23 46
Linear Array (Roche) 17 L1 (PGMY) 8 1 1 1 o
InnoL1PA (Innogenetics) 12 L1 (SPF10) 0 1 1 1 -
In-house [ine blot 10 L1 (GP/PGMY) 1 0 1 4 4
CLART HPV 2/3 (Genomica) 3 L1 (PGMY) 0 0 2 2 4
In-house type-specific PCR 6 LI/ES/E7 0 0 1 1 4
In-house real-time PCR 5 LI/EVEYES/ET 0 1 0 | 3
In-house PCR-RFLP* 7 LI/ES/E7 0 0 1 4 2
In-house PCR Luminex 7 L1 (GP/MGP/BSGP/PGMY) 3 0 1 1 2
In-house PGMY-CHUV 6 L1 (PGMY) 4 1 0 1 0
In-house PCR sequencing 6 LI/E6 0 0 0 5 1
Paptliocheck microarray (Gretner Bio-One) 4 El 4 0 0 0 0
PCR Luminex (Multimetrix) 3 L1 (GP) 0 0 3 0 0
Digene HPV genotyping LQ (Qtagen) 3 L1 (GP) 0 0 0 2 1
Digene HPV genotyping RH (Qtagen) 2 L1 (GP) 0 1 1 0 0
Hybrib%o microarray 2 L1 0 0 0 0 2
DEIA line probe (Lab.Blo) 2 L1 (SPF10) 0 0 0 0 2
In-house dot blot 2 L1 1 0 0 0 1
LCD array (Chipron) 2 L1 (PGMY) 0 0 2 0 0
EASYChip (King Car) 2 L1 2 0 0 0 0
Other commercial® 9 L1 1 3 1 0 4

3 LI/L2/EV/EYES 2 0 0 0 1

Other 1n-house?

B . ata @a - u® - . -
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What can a cytopathologist do?
Be a molecular biologisas well

1. Lee SHGuidelines for the use of molecular tests
for the detection and genotyping of human
papilloma virus from clinical specimendlethods
Mol Biol. 2012;903:64.01.

2. Lee SH, Vigliotti JS, Vigliotti VS, Jondsrivn
Human Papillomavirus (HPV) Detection to Cervical
Cancer Prevention In Clinical Practi¢@ancers

(Basel). 2014 Oct 2;6(4):2092.



I YSNRAOF Qa YSRAORANEMINE TS a2
Dodge City, Kansas during ti870's
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Dr J Hinsey was the visionary to create a profession

Edward Doisysolated the sex hormone estrone 1929
George Papanicoladiscovered the estrous cycle in guinea pigs

In 1939, the new Chair of the Department of Anatomy at Cornell, Dr Joséhhsgy
strongly urged and fully supportdéapanicolaou'attention to cancer detection via
the vaginal smeatr:

O dgether they outlined a program whereby the first
step would be the development and establishment of
its validity; the second phase would be toain others
to use It; and finally an effort would be made to
educatethe medical profession and the public
O2YOSNYAY3 6KIO K& YSGK:;:

1. Erskine Carmichadlhe Pap Smear: Life of GeorgeRdpanicolaouSpringfield, IL; Charles C.Thomas,1973.

2. Casper MJ, Clarke Aaking the Pap smear into the "right tool" for the jol5ocStud Sci. 1998
Apr;28(2):25500.



Figure Ia—Life Expectancy at age 0

by Sex and Calendar Year
(Based on Pennod Table:)
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https://thaddeusktsim.files.wordpress.com/2012/02/lifeexpectancy.jpg
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Cancer of the Uterus: The Vaginal Smear in Its Diagnosis.

Traut HF, Papanicolaou GN.
Cal West Med. 1943 Aug;59(2):121-2.

Themalignant epithelial cells exfoliatérom the surface of neoplastic growths, much

as do normal cells. They then float downward into tagjinal fornix where they
accumulate and become mixed with normal cells of epithelial and blood origin, as wel
as with mucus, bacteria, parasites and cellular debris.

Variationsin size, with lobulated, crenated, or elongated nuclei are most suggestive. If
in addition, the chromatin shows fragmentation, granulation, or displacement to one
or other pole of the nucleus with one or more nucleoli, the probabilities of malignancy
are great.

If, in addition, one sees numbers®ifch cells in close proximity to one anothso

that If, in addition, one sees numbers of such cells in close proximity to one another s
that the above criteria can be established by accurate comparison, a presumptive
diagnosis of malignancgan be made.
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http://www.ncbi.nlm.nih.gov/pubmed/18746585

CytOIOgy of CIN 3 -10681088)
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Uterine cervical cancer in USA

A Only cancer preventable by epithelial ablation of the
transformation zone (LEEP, Cone)

cervical cancers/100,000 women in 1947

A Papanicolaou (Pap) smear widely used (cytotecs were trainec
at Cornell; in Tennessee , 393 intraepithelial carcinomas, of
which 353 had not been suspected, and 373 invasive uterine
cancers, of which 112 had not been suspectetP56)

cervical cancers/100,000 women, largely new immigrants
and underprivileged. (now listed as a rare diseAsss)

A Cancer deaths / 100,000 (year 2000)
Lung 56.5
Breast 27.1
Colorectal 20.9
Cervical 2.81(7)



Conceptual Model of Cervical Carcinogenesis

INITIATION PROMOTION PROGRESSION

HPV infectiond HPV persisterit U CINv Invasive cancer
168 days median Z

E6, E7 transcription

integration, multiparity, OC use, smoking,

inflammatiort, viral variant, micronutrients, host genes

* A tumor promoter macrophagemediated immune response causing:

cell death inhibition, genomic instability, fibroblast

activation, matrix metabolism, angiogenesis



Reported rates of spontaneous regression vary frord®% depending on
diagnostic criteria and length of followp

Trimble CLRiantadosB,GravittP, et alSpontaneous regression of higgirade cervical dysplasia: effects of human
papillomavirus type and HLA phenotyp€IlinCancer Res. 2005 Jul 1;11(13):4287

Table 5. Clinical behavior of biopsy-confirmed CIN2/3

Author Sample size (n) Patient population Time interval Rate of regression (%)
Follen (2001) 17 CIN2/3 12 mos 50
Meyskens (1994) 48 CIN2 (21-27 mos) 27
Meyskens (1994) 35 CIN3 (21-27 mos) 31
Keefe (2001) 20 CIN2 24 mos 19
32 CIN3 24 mos 19
Alvarez (2003) 38 CIN2/3 12 wks 32

Trimble 100 CIN2/3 15 wks 28




The Papanicolaou Test for Cervical Cancer Detection: A Triumph and a Tragedy
Leopold G. Koss, MD
JAMA. 1989;261(5):73743.

Although this cancer detection system has been shown to be effective in
reducing the rate of morbidity and mortality from invasive cervical cancer in
appropriately screened populations, there is no evidence that the Papanicolaou
test has succeeded anywhere in complete eradication of this theoretically
preventable disease.lt is important to inform the public about the potential
failures of the system and the reasons for them.

Why? Imperfect sensitivity and specificity

oDespite our desperate, eternal attempt to separate, contain, and mend,
OF 4 S32 N S A - Clarke@dE, 8adper ME Brotn imple technology to
complex arena: classification of Pap smears. Med Anthropol Q. 1996
Dec;10(4):601-23.

Cytopathology2015 | Toronto, CAN | 31.08.2015 ¢dzNy /eid2L) GK2f23@8Qa / NRaAa Lyid2 hLILER2NIdzyArde a7 {1 |



The Science, The Art and The Dogma in Cytopatholog
2001, paving the way to anlPV industry

The 2001 Bethesda System: terminology for

reporting results of cervical cytology.

Solomon B, Davey D, Kurman R, Moriarty A, O'Connor D, Prey M, Raab S, Sherman
Wilbur D, Wright T Jr, Young N; Forum Group Members; Bethesda 2001 Workshop.

Solomon B:Senior Investigator at the National Cancer Institut@MA. 2002 Apr
24,287(16):21140.

AThe Bethesda system for reporting cervical/vaginal cytologic diagnoses:revised after
the second National Cancer Institute Workshop, April;30, 1991 Acta Cytol
1993;37:11524. (It was introduced in 1988, and revised in 1991 and 2001.)



Joél Coste, Béatrix CochaRdollet, Patricia de Cremoux, Catherine Le Galées, Isabelle Cartier,
Vincent Molinié, Sylvain Labbé, Mafi€cile Vachekavenu, Philippe Vielh, for the French Society
of Clinical Cytology Study Group
BMJVOLUME 326 5 APRIL 2003 bmj.com

Title: Cross sectional study of conventional cervical
smear,monolayer cytology, and human
papillomavirus DNA testing for cervical cancer
screening

ConclusionsiVionolayer cytologyis less reliableand
more likely to give false positive and false negative
results than conventional cervical smear tests for
screeningor cervical cancer
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Advances in Cervical Screening Technology
Mark HStolerM.D.
Department of Pathology, University of Virginia Health System, Charlottesville, Virginia
Mod Pathol200013(3):27%284

oMight HPV testing be a better screening method?

This question has been most thoroughly examined

by workers in the Netherlands, who have proposed

using arextremely sensitive PCBasedmethod as

0KS FTANRO a0G§SLI AY | OSNIWAOI ¢
G¢CKS f26SN) GKS LINBGIFfSyOS 27
scrAeened, the be,tteAr the performance pArotiIe of antreme,IyA ,
aSyaAuAdS It aONBSYAYy3d GSadu
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Austin RM. Dismantling of the U.S. cytotechnology educational
infrastructure is premature and carries significant risks.
Arch Pathol Lab Med. 2008 Feb;132(2):854

30 and older (DNA with Pap).” Data sup-
porting FDA approval was significantly
provided by collaborative studies co-
authored by the medical director of the
sole FDA-approved HPV test manufac-
turer and researchers in the Division of
Cancer Epidemiology and Genetics of the
National Cancer Institute (NCI).** Key
leaders of a relatively new organization, the
American Society of Colposcopy and Cervi-
cal Pathology (ASCCP) testified, along
with leadership of the NCI group, at FDA.
hearings in 2000 on criteria to be used by
the FDA to determine effectiveness of ad-

Cytopathology2015 | Toronto, CAN | 31.08.2015

junctive HPV testing.” Then, in 2001, the

NCI held a consensus conference on the
management of women with cervical cyto-
logic abnormalities in Bethesda, Mary-
land. Bypassing the American College of
Obstetricians and Gynecologists, the NCI
meeting was sponsored by the ASCCP. As
amajor outcome of the 2001 NCI/ASCCP
conference, reflex HPV DNA testing was
recommended as the “preferred” method
for evaluation of women with ASCUS LBC
results.™
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Downstream events of the Bethesda System

A Interobserver Reproducibility of Cervical Cytologic and Histologic Interpretations Realistic
Estimates Fronthe ASCU&. SILTriage StudyMark H. Stoler MD andMark Schiffman MD,
MPH. JAMA. 2001;285:150%05 : Conclusions Interpretive variability is substantial for all
types of cervical specimendistopathology of cervical biopsies is not more reproducible
than monolayer cytology, and even the interpretation of LEEP results is vafzén the
degree ofirreproducibility that exists among welkained pathologists, realistic performance
expectations should guide use of their interpretations.

A Castle PE, Stoler Mi$olomon D Schiffman M Am J Clin Pathol. 2007 May;127(5)-8@5
The relationship of community biopsitagnosed cervical intraepithelial neoplasia grade 2 to
the quality control pathologyeviewed diagnoses: an ALTS report. In particular, we provide
evidence thatCIN 2 is not a true biologic entifyut an equivocal diagnosis of precancer,
representing an admixture of HPV infection and precancer.

A Schiffman M,Wentzensen N. From human papillomavirus to cervical cancer. Obstet Gynecol.
2010 Jul;116(1):1785. Futurecervical cancer prevention: prophylactiaccinationof
adolescents against carcinogenic HPV infections; an increased rol@Yotesting
Improvements to colposcopyo increase sensitivity; anetductions in the number of
lifetime screensneeded for prevention.
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The trend was set for the cervical screen industry
before 2007

Clinical Advisor

By Nelly Edmondson Gupta
April 17, 2007
Clinical Feature

Are Pap tests in danger of being phased out?

Netherlands' Qiagen buying Digene for $1.6 billion | Reuters
www_reuters.comy/.. /us-digene-giagen-idUSNO34 115082007060

Reuters

Jun 3, 2007 - Qiagen NV , a maker of genefic testing equipment, said on Sunday it will
acquire Digene Corp. for $1.6 billion in cash and stock.

Routine human papillomavirus genctyping by DNA sequencing in community hospital
laboratories. Lee SH, Vigliotti VS, Vigliotti JS, Pappu 5. Infect Agent Cancer. 2007 Jun 5.2:11.
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The crisis was thought to affect cytotechnologists only

1. Young NA, Greening SE, Gupta P, Bibbo M, Ehya H. The declining Pap test. An omen of
extinction or an opportunity for reform? Acta Cytol. 2008;52(3):277-8

2. Wilbur DC. Perilous times for the Pap test? CAP Today, February 2008.
Available at: www.cap.org

3. Eltoum IA, Roberson J. Impact of expected changes in national Papanicolaou test volume on
the cytotechnology labor marketd an impending crisis. Am J Clin Pathol. 2007;128(4):665-
70.

Available at: http://ajcp.metapress.com

4. Cytotechnology schools underthreat. Let t er sent by 12 profession
educators and laboratory administrators of a coming crisisi n heal t hcare. 06 CAP T
2008.

Available at: www.cap.org

5. Benstein B, Holladay EB, Kenwright K, Means M, Zaleski MS. For cytotechnologists,
molecular training a must. CAP Today, August 2008.
Available at: www.cap.org
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http://www.cap.org/apps/cap.portal?_nfpb=true&cntvwrPtlt_actionOverride=%2Fportlets%2FcontentViewer%2Fshow&_windowLabel=cntvwrPtlt&cntvwrPtlt%7BactionForm.contentReference%7D=cap_today%2Fpap_ngc%2F0208_NGC_PAP.html&_state=maximized&_pageLabel=cntvwr.
http://ajcp.metapress.com/
http://www.cap.org/apps/cap.portal?_nfpb=true&cntvwrPtlt_actionOverride=%2Fportlets%2FcontentViewer%2Fshow&_windowLabel=cntvwrPtlt&cntvwrPtlt%7BactionForm.contentReference%7D=cap_today%2F0808%2F0808_ngc_cytotechnology_schools_7.html&_state=maximized&_pageLabel=cntvwr
http://www.cap.org/

CAP Todayg A Point of No Return

New pathology lab products and industry news from dozens of companies.

Home » 2014 IssuesMay 2014 Past Articles

Barbara A. Crothers, DO
Daniel F.I. Kurtycz, MD
Leonard I. Bloom, SCT(ASCP)CM

May 20145 A tipping point implies a point of no return, a monumental change in the status qu@,
transformation that leads to a new paradilyjtalcdm Gladwell in The Tipping Point: How Little Things Ce
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The danger of increasing cytology screen productivity

Levi AW, et alncreasing cytotechnologist workload above 100
slides per day using the BEocalPointGS imaging system
negatively affects screening performancam JClinPathol

2012 Dec;138(6):814.

Productivity was increased by decreasing the percentage of
cases that underwent full manual revieifrom 38% to 19%)

and by decreasing the time spent on each slide (from 5.5 min to
o dT Y A yals@negétibe fiaSion increased significantly,
from 1% to 6.9%.



A White Paper Commissioned by the American Society of Cytopathology
Steering Committee on the Future of Cytopathology

Potential Strategy #1: Do NothingNon-gynand FNA services, molecular testing and other ancillary studies
may increase demand.

Potential Strategy #20ptimize the Current Scope Bfractice Cytotechnologists performing image analysis
and quantitation of immunohistochemistry;-gitu hybridization; karyotyping or chromosome analysis in
cytogenetics; photographic or image acquisition and management (for reporting, conferences, research or
education).

Potential Strategy #3: Expand existing Cytotechnology models using morphology skills with novel
educational tools A master degree or combining curriculum with clinical laboratory science programs may be
needed.

Potential Strategy #4: Establish a model for core skills of/@opathology assistantA CA is envisioned as a
practitioner with increasing responsibility and an increase in independeintmentin analysis and reporting
of morphologic tests.

Potential Strategy #5: Split Training for Gynecological Cytology and-N&ynecological Cytologyreating a
Non-Gynecological Expanded Practitione@ne certification would concentrate only on gynecologic cytology.
The other certification would include gynecologic, rpmecologic and fine needle aspiration cytology, as well
as other ancillary skills.

Potential Strategy #6: | O K S { 2 NXlabofatory SciereeCreate a fomyear BS with cytotechnology.
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A White Paper Commissioned by the American Society of Cytopathology
5/14/2010
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