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Crisis 
(East meets West)

Crisis - any event that is, or is expected to lead to, an 
unstable and dangerous situation affecting an 
individual, group, community, or whole society. (1425 
άǘǳǊƴƛƴƎ Ǉƻƛƴǘ ƛƴ ŀ ŘƛǎŜŀǎŜΤ мснт άŘŜŎƛǎƛǾŜ ƳƻƳŜƴǘέύ

occur in the 3rd century A.D., at which time, and 

for centuries thereafter, they convey the notion of 

άƭŀǘŜƴǘ ŘŀƴƎŜǊΦέ

machine, chance, crucial point, opportunity

Cytopathology-2015 | Toronto, CAN | 31.08.2015 ¢ǳǊƴ /ȅǘƻǇŀǘƘƻƭƻƎȅΩǎ /Ǌƛǎƛǎ Lƴǘƻ hǇǇƻǊǘǳƴƛǘȅ μ {I [ŜŜ2



¢ƘŜ .ƛǊǘƘ ƻŦ ά{ǘǊŜǎǎέ
A direct quote from Hans Selye 1907-1982
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Cervical Cancer Screening Market 
by Test Type (PAP, HPV), Kit Type (PAP, HPV)-

Global Forecast to 2020

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

ÅCAGR of 7.0% to reach nearly $22 billion by 2020.

ÅPAP test is the largest segment of the global market. 

ÅHowever, HPV/co-test will be the fastest-growing product 
segment.

ÅMajor players: HologicCorporation, Becton, Dickinson and 
Company, QiagenN.V., and Hoffmann-La Roche.

http://www.marketsandmarkets.com/Market-Reports/cervical-cancer-screening-market-
10110147.html 

Publication Date: September 2015
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STD Diagnostic Testing Market-excluding HPV testing 2011
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CAP proficiency survey for HPV16/18 only- limited 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.
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What can a cytopathologist do?
Be a molecular biologist as well

1. Lee SH. Guidelines for the use of molecular tests 
for the detection and genotyping of human 
papilloma virus from clinical specimens. Methods 
Mol Biol. 2012;903:65-101.

2. Lee SH, Vigliotti JS, Vigliotti VS, Jones W. From 
Human Papillomavirus (HPV) Detection to Cervical 
Cancer Prevention in Clinical Practice. Cancers 
(Basel). 2014 Oct 2;6(4):2072-99. 
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!ƳŜǊƛŎŀΩǎ ƳŜŘƛŎŀƭ ǇǊƻŦŜǎǎƛƻƴ ςά5ƻŎέ Adams
Dodge City, Kansas during the 1870's
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Dr J Hinsey was the visionary to create a profession
Edward Doisyisolated the sex hormone estrone 1929

George Papanicolaudiscovered the estrous cycle in guinea pigs

In 1939, the new Chair of the Department of Anatomy at Cornell, Dr Joseph C. Hinsey, 
strongly urged and fully supported Papanicolaou'sattention to cancer detection via 
the vaginal smear: 

άΦΦΦtogether they outlined a program whereby the first 
step would be the development and establishment of 
its validity; the second phase would be to train others 
to use it; and finally an effort would be made to 
educatethe medical profession and the public 
ŎƻƴŎŜǊƴƛƴƎ ǿƘŀǘ ǘƘŜ ƳŜǘƘƻŘ ƘŀŘ ǘƻ ƻŦŦŜǊΦέ [1,2]

1. Erskine Carmichael. The Pap Smear: Life of George N. Papanicolaou. Springfield, IL; Charles C.Thomas,1973. 

2. Casper MJ, Clarke AE. Making the Pap smear into the "right tool" for the job. SocStud Sci. 1998 
Apr;28(2):255-90.
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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. 

The malignant epithelial cells exfoliate from the surface of neoplastic growths, much 
as do normal cells. They then float downward into the vaginal fornix, where they 
accumulate and become mixed with normal cells of epithelial and blood origin, as well 
as with mucus, bacteria, parasites and cellular debris.

Variations in 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 of such cells in close proximity to one another so 
that If, in addition, one sees numbers of such cells in close proximity to one another so 
that the above criteria can be established by accurate comparison, a presumptive 
diagnosis of malignancy can be made.
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Cytology of CIN 1-3(~1968-1988)
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Uterine cervical cancer in USA

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

Å44cervical cancers/100,000 women in 1947
ÅPapanicolaou (Pap) smear widely used (cytotecs were trained 

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 suspected ->1956)

Å~5cervical cancers/100,000 women, largely new immigrants 
and underprivileged. (now listed as a rare disease-ACS)

ÅCancer deaths / 100,000 (year 2000)  
Lung 56.5  
Breast  27.1 
Colorectal 20.9
Cervical  2.8 (1.7)
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Conceptual Model of Cervical Carcinogenesis

INITIATION       PROMOTION           PROGRESSION 

HPV infectionÚ HPV persistent*Ú CIN Ý Invasive cancer

168 days median                                                     ƶ

E6, E7 transcription 

integration, multiparity, OC use, smoking, 

inflammation*, viral variant, micronutrients, host genes

*A tumor promoter- macrophage-mediated immune response causing: 

cell death inhibition, genomic instability, fibroblast 

activation, matrix metabolism, angiogenesis
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Reported rates of spontaneous regression vary from 6-50% depending on 

diagnostic criteria and length of follow-up 

Trimble CL, PiantadosiS, GravittP, et al. Spontaneous regression of high-grade cervical dysplasia: effects of human 

papillomavirus type and HLA phenotype.ClinCancer Res. 2005 Jul 1;11(13):4717-23
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The Papanicolaou Test for Cervical Cancer Detection: A Triumph and a Tragedy 
Leopold G. Koss, MD 

JAMA. 1989;261(5):737-743.

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. It is important to inform the public about the potential 
failures of the system and the reasons for them.

Why? Imperfect sensitivity and specificity .

άDespite our desperate, eternal attempt to separate, contain, and mend, 

ŎŀǘŜƎƻǊƛŜǎ ŀƭǿŀȅǎ ƭŜŀƪέ - Clarke AE, Casper MJ. From simple technology to 

complex arena: classification of Pap smears. Med Anthropol Q. 1996 

Dec;10(4):601-23.
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The Science, The Art and The Dogma in Cytopathology
2001, paving the way to an HPV industry

The 2001 Bethesda System: terminology for 

reporting results of cervical cytology.
Solomon D1, Davey D, Kurman R, Moriarty A, O'Connor D, Prey M, Raab S, Sherman M, 

Wilbur D, Wright T Jr, Young N; Forum Group Members; Bethesda 2001 Workshop.

Solomon D1 : Senior Investigator at the National Cancer Institute. JAMA. 2002 Apr 
24;287(16):2114-9.

ÅThe Bethesda system for reporting cervical/vaginal cytologic diagnoses:revised after 
the second National Cancer Institute Workshop, April,29-30, 1991. Acta Cytol 
1993;37:115-24. (It was introduced in 1988, and revised in 1991 and 2001.)
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Joël Coste, Béatrix Cochand-Priollet, Patricia de Cremoux, Catherine Le Galès, Isabelle Cartier,
Vincent Molinié, Sylvain Labbé, Marie-Cécile Vacher-Lavenu, Philippe Vielh, for the French Society

of Clinical Cytology Study Group
BMJ VOLUME 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

Conclusions: Monolayer cytologyis less reliableand

more likely to give false positive and false negative

results than conventional cervical smear tests for

screening for cervical cancer. 
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Advances in Cervical Screening Technology
Mark H StolerM.D.

Department of Pathology, University of Virginia Health System, Charlottesville, Virginia
Mod Pathol2000;13(3):275ς284

άMight HPV testing be a better screening method?

This question has been most thoroughly examined

by workers in the Netherlands, who have proposed

using an extremely sensitive PCR-basedmethod as

ǘƘŜ ŦƛǊǎǘ ǎǘŜǇ ƛƴ ŀ ŎŜǊǾƛŎŀƭ ŎŀƴŎŜǊ ǎŎǊŜŜƴƛƴƎ ǇǊƻƎǊŀƳέ 

ά¢ƘŜ ƭƻǿŜǊ ǘƘŜ ǇǊŜǾŀƭŜƴŎŜ ƻŦ It± ƛƴ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ǘƻ ōŜ 
screened, the better the performance profile of an extremely 
ǎŜƴǎƛǘƛǾŜ It± ǎŎǊŜŜƴƛƴƎ ǘŜǎǘΦέ
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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):154-8.
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Downstream events of the Bethesda System 

Å Interobserver Reproducibility of Cervical Cytologic and Histologic Interpretations Realistic 
Estimates From the ASCUS-LSIL Triage Study. Mark H. Stoler, MD and Mark Schiffman, MD, 
MPH. JAMA. 2001;285:1500-1505 : Conclusions Interpretive variability is substantial for all 
types of cervical specimens. Histopathology of cervical biopsies is not more reproducible 
than monolayer cytology, and even the interpretation of LEEP results is variable. Given the 
degree of irreproducibility that exists among well-trained pathologists, realistic performance 
expectations should guide use of their interpretations.

Å Castle PE, Stoler MH, Solomon D, Schiffman M. Am J Clin Pathol. 2007 May;127(5):805-15. 
The relationship of community biopsy-diagnosed cervical intraepithelial neoplasia grade 2 to 
the quality control pathology-reviewed diagnoses: an ALTS report. In particular, we provide 
evidence that CIN 2 is not a true biologic entity but an equivocal diagnosis of precancer, 
representing an admixture of HPV infection and precancer.

Å Schiffman M,Wentzensen N. From human papillomavirus to cervical cancer. Obstet Gynecol. 
2010 Jul;116(1):177-85. Futurecervical cancer prevention: prophylactic vaccinationof 
adolescents against carcinogenic HPV infections; an increased role for HPV testing; 
improvements to colposcopy to increase sensitivity; and reductions in the number of 
lifetime screens needed for prevention.
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The trend was set for the cervical screen industry
before 2007
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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 marketðan impending crisis. Am J Clin Pathol. 2007;128(4):665-

70.

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

4. Cytotechnology schools under threat. Letter sent by 12 professional societies ñto inform 

educators and laboratory administrators of a coming crisis in healthcare.ò CAP Today, August 

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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CAP Today ςA Point of No Return

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

Home » 2014 Issues, May 2014, Past Articles  

Cytopathology at the tipping point 

 

Barbara A. Crothers, DO 

Daniel F.I. Kurtycz, MD  

Leonard I. Bloom, SCT(ASCP)CM 

May 2014ðA tipping point implies a point of no return, a monumental change in the status quo, a 

transformation that leads to a new paradigm. Malcolm Gladwell, in The Tipping Point: How Little Things Can  
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The danger of increasing cytology screen productivity 

Levi AW, et al. Increasing cytotechnologist workload above 100 
slides per day using the BD FocalPointGS imaging system 
negatively affects screening performance. Am J ClinPathol. 
2012 Dec;138(6):811-5. 

Productivity was increased by decreasing the percentage of 
cases that underwent full manual review (from 38% to 19%) 
and by decreasing the time spent on each slide (from 5.5 min to 
оΦт ƳƛƴύΦ ΧΦǘƘŜ false-negative fraction increased significantly, 
from 1% to 6.9%.
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A White Paper Commissioned by the American Society of Cytopathology 
Steering Committee on the Future of Cytopathology

Potential Strategy #1: Do Nothing:  Non-gynand FNA services, molecular testing and other ancillary studies 
may increase demand.

Potential Strategy #2: Optimize the Current Scope of Practice:  Cytotechnologists performing image analysis 
and quantitation of immunohistochemistry; in-situ 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 a cytopathology assistant: A CA is envisioned as a 
practitioner with increasing responsibility and an increase in independent judgmentin analysis and reporting 
of morphologic tests. 

Potential Strategy #5: Split Training for Gynecological Cytology and Non- Gynecological Cytology, creating a 
Non-Gynecological Expanded Practitioner:One certification would concentrate only on gynecologic cytology. 
The other certification would include gynecologic, non-gynecologic and fine needle aspiration cytology, as well 
as other ancillary skills.

Potential Strategy #6: .ŀŎƘŜƭƻǊΩǎ 5ŜƎǊŜŜ ƛƴLaboratory Science: Create a four-year BS with cytotechnology. 
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A White Paper Commissioned by the American Society of Cytopathology 
5/14/2010
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