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Els inicis de la citologia

1838, Johannes Miiller (1801-1858). Patoleg berlines. Realitza
les primeres extensions citologiques de tumors per raspat de
les superficies tumorals

1843, Gottlieb Gluge publica les primeres imatges
citologiques d’un cancer cervical obtingudes per raspat

1843-1846, WH Walshe publica imatges de cancer mama,

sarcomes i les primeres cel-lules neoplastiques en un esput

"IF THE CANCER HAVE SOFTENED, THE
MICROSCOFPICAL CHARACTERS OF THAT
PRODUCT MAY BE FOUND SOMETIMES
IN THE SPUTA."

W.H. Walshe
London, 1851




Els inicis de |a citologia

1845, Hermann Lebert
(1813-1878). Patoleg
frances nascut a Alemanya
publica un atles de
patologia amb més de 250
imatges, moltes d’elles
citologiques
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Els inicis de la citologia

1853, James Paget presenta les
primeres imatges de citologia per
puncio aspiracié d’un tumor mamari

1856 i 1869, D. Lambl i WH Dickinson
publiguen imatges de tumors en
orina

1890’s

— Orines
— Esputs
— Liquids ascitics...

1920, Remigio Dargallo publica en
Espanya la primera monografia en
citologia clinica (Analisis Clinico de los
Esputos)




La ginecologia
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Diagnostic precoc del carcinoma de cervix. 1913

 Formes cliniques
— Papil-lifera
— Infiltrant
— Ulcerativa

e Formes de diseminacio
— Cervix vaginal
e Cap alavagina
e Cap als parametris
— Cervix supravaginal —
canal

e Cap al cos uteri

" THE CERVIX.

Tire DRETTAF -
Mepican Jurasit 1323

- -

A FEerture

THE: EARLY DIAGNOSIS AND OPERATIVE
TREATMENT OF CARCINOMA OTF
THIL CERVIX.
Deciverep at THE Caxcern Hosprtit, BroMeTox,

HAROLD W, WILSON, M.§., I.R.C.8.,

ASSIATANT ETRGEOR TO BT. BANTHOLOMEW B HOSIITAL AXD TO THE
CANCER HusFITAL.

Wilson HW. A Lecture ON THE EARLY DIAGNOSIS AND OPERATIVE TREATMENT OF CARCINOMA OF THE CERVIX: Delivered at the

Cancer Hospital, Brompton. Br Med J. 1913 Dec 13;2(2763):1523-6




Diagnostic precoc del carcinoma de cervix. 1913

Simptomatologia

— Hemorragies coitals

— Metrorragies postmenopausa
— Secrecions serohematiques
Signes

— Augment consistencia i mida

del cervix

— Ulceracions i friabilitat
Diagnostic histologic

— Curetatge de la superficie del
cervix per obtenir petites
peces de teixit

" THE CERVIX. u Tire Darsram 1321

HOCAL Torawat

- -

A FEerture

THE: EARLY DIAGNOSIS AND OPERATIVE
TREATMENT OF CARCINOMA OTF
THIL CERVIX.
Deciverep at THE Caxcern Hosprtit, BroMeTox,

HAROLD W, WILSON, M.§., I.R.C.8.,

ASSIATANT BTRGECH TO0 BT. BARTHOLOMEW 'S HOSIITAL AXD TO THE
CANCER HytPFITAL.

Wilson HW. A Lecture ON THE EARLY DIAGNOSIS AND OPERATIVE TREATMENT OF CARCINOMA OF THE CERVIX: Delivered at the

Cancer Hospital, Brompton. Br Med J. 1913 Dec 13;2(2763):1523-6




Cancer cervical als inicis del segle XX
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Els inicis de la citologia

 James Ewing (1866-1943) —

introdueix la citologia per |
aspiraci6 en els 1920’s al T l M E
Memorial Hospital for Cancer ad The Weekly Newsmagazine |
Allied Diseases de New York RV =

b

3¢

e 12-1-1931, portada de TIME com
el “Cancer Man Ewing” per la
seva contribucio a la Patologia,
Oncologia i Citologia
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George N. Papanicolaou (1883-1962)
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e 19-X-1913 arriba a Nova
York

e Dr. Thomas Hunt Morgan,
Univ. Columbia

e Tecnic Dept. Patologia i
Bacteriologia Dr. Elser en
el New York Hospital
Cornell (NYHC)

e IX-1914 Dept. d’Anatomia
del Dr. Charles Stockard
(NYHC)




Treball d’investigacio
111-1915, Science:
“Sex Determination and Sex Control in Guinea Pigs”

Necessitava oocits de les conilletes d’indies en el moment de
I'ovulacio

Menstruacio poc evident




Primers estudis citologics vaginals

Especulum nasal per inspeccionar in situ la vagina
Més tard va afegir I'estudi citologic vaginal
Periode 15-16 dies, menstruacio 24 hores

Diferents patrons citologics al llarg del cicle
relacionats amb canvis a I'Uter i ovaris

Stockard CR and Papanicolaou GN. A rhytmical “heat
period” in the guinea-pig. Science 1917, 46: 1176:
42-44



THE EXISTENCE OF A TYPICAL OESTROUS CYCL]
IN THE GUINEA-PIG—WITH A STUDY OF ITS HIS
TOLOGICAL AND PHYSIOLOGICAL CHANGES

CHARLES R. STOCKARD AND GEORGE N. PAPANICOLAOQU
Department of Anatomy, Cornell University Medical School, New York City

ONE TEXT FIGURE AND NINE PLATES
Am. J. Anat 1917, 22:2: 225-283



Primers passos de la citologia vaginal en dones

1920-1925 Papanicolaou pensa realitzar estudis similars en
dones

Inicia estudis amb la seva dona Mary
1925 associacio Cornell-H. Dones N.Y.
— 12 casos, personal de I'hospital

— Amplia dones casos prequirurgics

Primeres observacions de cel-lules malignes



Memorial i New York H Cornell en York Avenue

La milla d’or de la citologia



Presentacio en societat de la DAY, JANUARYL 5. 12|
citologia com a nou metode de ]iHNDS NEW BM‘!BER)

diagnostic del cancer 'DETECTION METHOD

'New York Doctor Shows That

. Wounded Cells Elsewhers in
Gener 1928 Body Are Symptoms
e 32 Conferéncia Race Betterment a UCANCER CANIBE BRED OUT:
Battle Creek e Al
) Sterilization of Criminals Is
— New Cancer Diagnosis” Urgeﬂ h}l’ Detroit Official
e Poca acceptacié entre la classe s;if;‘;;é“.;EE&‘?E‘Z'&LT’;’EE?JEEL-

covery of a new method of dlagnosing

médica: ”EI féCiI aCCés dEI CérVix a Ia certain kinds of human cancers was

° N . N announced {o the Race Betterment
b|o Sia O fa ne 1 I H o ) Conference here to-day by Dr. George |
p Cessa rla a Clto Ogla N. Pdpanlcolacu of Cornell Medical
College, New Yobk Clty.
Presence of cancer or malignan.
tumor s lhdlicated by the Chﬂﬂg'ﬁl.|
forme of the celis and white corpuscies |
of the fluld .in  certain. parts of the,
Bady awiy Sldu. LN HCiuus J6Cati
the cancerous growth. Under the
"mlcroscppe healthy cells and those that .,
have befn jnjured in the tlght apgainst |
cancer can be distingulshed. 1
Although Dr. Papahicolaou ls not
willlng to predlct how useful the new.
dingnostic method will be in the actual |
trentment of malignancy Itself, It
seemas probable that 1t will prove vadit- -
able in determining cancer in the early
stages of its growth when |t cab be,
mnost easily fouvght and treated. Therc!
Is pven hope that pre-cancerous coile.
ffitlons may be delecter ancd checked




New Cancer Diagnosis

George M. Papanicolaou, M.D

I will enly give a report of some work
of mine which may have some hearing
on the diagnosis of certain malignant
tumaors. especially those of the female
genital tract .-

This work was started about two and
one-half years ago in the spring of 1925,
first in the clinic of Cornell Medical Col-
lepe. then in the Women™s Hospital in
Mew York City, First we selected a

This paper wasrigimally presgmbed ai the Thisd Race
Betrermient Coalerence, Battle Creel, Michipan,
Jupuary 2-6. 1928, unil published in the Praseeslings
af the Conderence the wume veir,

o —— e ———

number of normal women., and we ook
vaginal smears every day. The tech-
nique was very simple. We used a small
pipente and took a lintle Auid from the va-
pina cvery day. Ourintention was to find
ot if there was any definite morphologi-
cal chamee in the viezindg and the vaginal
smear that would reveal some of the
more important changes that occur in the
evaries and in the uterus.

As vou probably know . this method
has heen applied very successfully in
other mammals, especially in the ro-
dents, with really surprising results, It
has heen possible to diagnose or to
recoenize certiin chinges in the ovaries
and i the uterus. For instance , thee tine
of ovalescence in the ovary may be
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Conclusions:

Presentaven un nou metode de
diagnostic de certs tumors malignes,
especialment del tracte genital
femeni

2. El metode i la tecnica emprada eren
molt senzills d’aplicar

3.  Elreconeixement de les cels.
malignes esta basat en el
reconeixement d’aquestes cels. ide
la reaccid que causa en l'organisme

4. Metodes similars poden ser emprats
en el reconeixement del cancer en
altres organs

: ) Cooa Rl o . il \"l.;-‘ . of . - g *)
L . - L3 i
sdes in oncology: George Nicht?fh}ﬂ%‘s né\/\?canc_!r‘aiagno} nted at the Third_R;aﬁg Bettermerit Confegence, Battle Creek} Michigan, January 2-6, 1928, ang SUinshed in oceedings of the Conference. CA Cancer J Clin. 1973
ayflun;23(3):1749 L] - - - .
| ke ‘ A 7 S : o i
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Primers passos a Europa

 Aurel A. Babes i el Professor Constantin Daniel

e Generiabril del 1927 presenten davant la Societat de Ginecologia de
Bucharest:

— Diagnostic del cancer del coll uteri per frotis

Secietalea de Gynecologie 55

Prese‘inte Prof. C. DANIEL

Socictatea de Gynecologie
Sedinta din 25 Tanua le 1927

Sedinje din 3 Aprille 1927
L

posibililatea diaganosticului cancerului uterin cu ajutorul
frotiului Pregedinte: Profesor C. Daniel

de P’qf. . Daniel 2 A Eaﬂ;;

Avind In vedere dificultafile In unele cazurl de a practica
o biopsie In cazurl suspecte de cancer uterln este de dorit a se A
putea in aceste cazuri s se stabileased diagnosticul anatomo
patologic prin alte metode, . R . i oo 5 .

In acest scop s'a Incercat In un numdr de 10 cazurl In parle Dxagnostlcul cancerului colului uferin prin frotiu
cu lezluni eancer, in parte f::4 cancer, a se stabili diagnosticul
pe baza unor Irotluri de la nivelul l:zlunilor. Acest ncu procedeu . .
cu rezultatele care le-a dat pidnd in prezent, promite cu zdevdr de C‘. Dantel si A Ba&tf

a devenl un procedeu de utilitate practica,

Acest procedeu e b zat pe prezenta in froliurlle ficute in
cazurile de cancer.a unel atipli celulare, precum §i a prezentei de
placarde eplteliale mai mari, pe 1ingd ab'piile celulare. Se poate
sonstala o mal mare variabllitate In caracterul ezlu'elor epiteliale,

Aceste caractere lipsind in afard de cazurile fard leziuni
caaceroase, credem cd“vor putea servi la diferenjizrea acestor 2
2 luri de leziuni.

Naylor B, Tasca L, Bartziota E, Schneider V. In Romania it's the Méthode Babes-Papanicolaou. Acta Cytol. 2002 Jan-Feb;46(1):1-12



Primers passos a Europa

Diagnostic du Cancer de Col Utérin par les Frottis. La Presse Médicale, Wednesday,
April 11, 1928 (36: 451-454, 1928)

Mitjancant una nansa metal-lica de bacteriologia recullen el material, realitzen el
frotis que es fixat a 'aire i tenyit amb Giemsa

Romania anomena la citologia ginecologica com a "Metode Babes-Papanicolaou”
en honor del Dr. Babes
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Aurel Babes

e Romania 1886-1961

e Fill del professor de quimica Aurel V.
Babes

* Nebot del professor de patologia de
la Universitat de Bucarest i Budapest
Victor Babes, especialista en
microbiologia i malalties infeccioses.
Descobridor de l'agent causal de la
Babesiosis. Nominat a P Nobel 1924

e 1915, graduat a I'escola de Medicina
de Bucarest, magna cum laude.
Posteriorment tesi doctoral sobre LCR

e 1921, assistent senior del Professor
Constantin Daniel, cap de Ginecologia
Clinica a I'H. Coltea de Bucarest

Naylor B, Tasca L, Bartziota E, Schneider V. In Romania it's the Méthode Babes-Papanicolaou. Acta Cytol. 2002 Jan-Feb;46(1):1-12



Aurel Babes

e Alguns altres dels seus treballs
— Study of Fine Morphology of Negri Corpuscles

— The Diagnosis of Epidemic Typhus by Means of the Weil-Felix Reaction
with Proteus X19

— Tractat sobre La Pelagra, amb el seu tiet i el seu pare
— Text d’/Anatomia Patologica General
— Text d’Endocrinologia

— Treballs sobre patologia ginecologica, sifilis, tuberculosi, cancer
experimental...

Naylor B, Tasca L, Bartziota E, Schneider V. In Romania it's the Méthode Babes-Papanicolaou. Acta Cytol. 2002 Jan-Feb;46(1):1-12



Per que el treball d’Aurel Babes en citologia
ginecologica no va tenir continuitat?

 L'impacte de la publicacio en la revista francesa va ser minim
en el mon anglosaxo

e 1931 publica un altre treball “Sur le cancer superficial du col
utérin” pero amb minimes referencies al metode diagnostic
per frotis

* La gran diversitat d’interessos intel-lectuals

Naylor B, Tasca L, Bartziota E, Schneider V. In Romania it's the Méthode Babes-Papanicolaou. Acta Cytol. 2002 Jan-Feb;46(1):1-12



Algu més al mon?

Odorico Viana
Verona

1928, La Diagnosi precoce del cancro uterino
mediante lo stricio. Clin Ostetrica 1928; 30: 781-793

...1 s'acaba la citologia al cancer cervical a Europa i
USA



THE AMERICAN JOURNAL OF ANATOMY, VOl oG, NGO, b SUFFLEMENT
MAY. 1933

64

THIE SEXUAL CYCLE IN THE HUMAN FEMALE Al
REVEALED BY VAGINAL SMEARS !

GEORGE N. PAPANICOLAOU

Department of Anatomy, Cornell University Medical College, and
Woman's Hospital, New York City

e Papanicolaou amplia estudis dels canvis citologics durant el
cicle de la dona

e Millora el metode de tincid



Papanicolaou i Traut

1939 mor Dr. Stockard i el
substitueix el Dr. Joseph Hinsey

Empenta al diagnostic citologic del
cancer

S’inicia col-laboracio amb el Dr.
Traut

Estudis citologics a totes les dones
que ingressaven al Dept.
Ginecologia

El material es recull per aspiracio
amb pipeta del fons de sac
posterior vaginal

Dr. Traut




Primeres publicacions

1941, Papanicolaou i
presenten a la
Obstetrica de N.Y.:

“The diagnostic value of
vaginal smears in carcinoma
of the uterus” Am. J. Obst.
Gyn

1943, publiguen la monografia:

“Diagnosis of Uterine Cancer
by Vaginal Smear”

1944, Dr. E. Ayre presa citologica
amb visualitzacié del cervix i
1947 inventa espatula

1947, ler. Curs de Citologia N.Y.
Cornell’s H.

Traut
Societat
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Diagnosis of Uterine Cancer by Vaginal Smear




Millores metodologiques

Fixacio eter-alcohol
Substitucid de I'HE

GN Papanicolaou. A new
procedure for staining vaginal
smears. Science 1942; Vol.

95 no. 2469 pp. 438-439 .
DOI: 10.1126/science.95.246
9.438

438 HCIENCE

For Work 18 MaTnEMATICS

Dr. Joha Charles Chenoweth MeHinssy, instroctor fn
minthepaties; New Tork Taiveraity: Btudics of the bazis

Vou. £5, No. 2488

concepts and logical foundations of mathemntics, and by
Dr. Adlfred Tarski, the Polish refuges mathematbeisn.
Both will work at the Tnstitota for Advameed Btody,
Prineoton, N, J.

SPECIAL ARTICLES

A NEW PROCEDURE FOR STAINING
VAGINAL SMEARS:

Iy the course of a study of waginal smears eon-
duacted in cooperation with Dr. Herbert F. Traut, of
the Department of Gynecology of Cornell Medicel
College and of New York Hespital; for the purpose
of disgoosing malignont tumors and other pathologi.
eal conditions of the female genital tract® it was
realized that certain modifleations and improvements
in oue procedure of staining vaginal smears were
peessary. Methods which proved to be suceessful in
other applications®%* were not found to be entirely

logieal conditioms. These cells also have great impor-
tance in the evaluation of the normal menstrual eyele,
of sterility and of estrogenic and other endocrine
therapy.

After Jong experimentation it wes found that a
much greater tranaparency and an equelly good color
differentintion of the eellz can ba obtained by the use
of solotions of stains in 95 per cent. alechol inatead
of aqueons selotions, Various aleohelic staina were
thus developed, buot hera only two will be deseribed
which are now being used more generally in our labo-
ratory ({see Table I).

TABLE I
Etain Biain
EA LG EAZL
Light green 8F Matlonnl Antline and Chemi- 0.5 cent, solution in
yellpwish cal Co, 85 per ecnt, alechal 46 cc dden
Bismarck Brown Wational Aniling and Chemi- .5 per cant. solution in
eal Co. 85 per ecat. aleohol 10 en 1Zecc
Eanin yeltowinh Wational Anillme and Chimi. .5 per cent. solution im
enl Co. &5 per cent. alechol dfies 44 o
Aetd phoepho-
tungstic Merek 0.200 gren ©.170 gm
Lithium earbonate, saturated aqueoos selution 1drop 1 drop

gatisfaetory in this particular work because of 4 com-
mon disadvantage. The staining of the eells was too
deep to permit a sharp definition of their outlines in
gmears that were relatively thick or comtained mueh
blood. In most eases of carcinomas and in many
other pathologiesl conditions there is a profose
vaginal discharge frequently mixed with blood which
forms a heavy film on the slides. In such rich and
bloody smears there is considersble erowding and
overlapping of edlls which, when deeply stained, ean
not be well differentiated. Thiz applies more par-
tieulnrly to the small endometrial cells which are often
found in menstrual end other uterine bleedings and
have a pathogmomonic walus in the disgmosis of
adenocarcinomas of the fundus? and of other gymeeo-

1 From the Department of Anatomy, Cornell University
Medical College, Now York, N, ¥, Alded by & grant by
the Commonwealth Fund.

13, N. Papasicslasu and H. F. Traut, Jour. Obst, and
Gyn., 421 183, 1041,

2 (3, M, Papanicolaon, Amer. Jour. Anal,, 52: 519, 1983,

¢ E. Bhorr, Screnc, B1: 521, 1940; fbid., 91: 579,
1940 ; dhid,, 94: 545, 1941,

s{. M. Papanleclaor, Jour. Lab. and Olin. Med., 26:
1200, 1941,

The 0.5 per eent. alecholic solutions are first pre-
pared. As the solubility of the stains in 95 per cent.
alcohol is low, the solutions are heated at the time of
preparation. The solutions are kept in stock withont
being filtered. Stains EA 36 or EA 25 should, bow-
ever, be fltered in order te eliminate vndissolved par-
ticles of stain.

The staining procedure is as follows:

1, Fix smears imioediately (before drying) in equal
parts of 85 per eent. aleohol and ether for 5 to 15 min-
ntes.? Hinse in 70 per cent. and 50 per cent. aleohols
and in distilled water,

2, Stain in hematoxylin for & to 10 minutea.” Hinse

# Althoongh smears moy be kept in the fixative indef-
witely, & prolonged fxation of p weck or more aifests the
staining reacticn of the colls,

1Em§nln¢ for only & minutes ix often suffielent, but, as
o mule, botter resulis mro obiined with longer staining
af & mulleani‘nmm for normel emears and of lfet? l:i :’u'r
amenrs or ﬂaﬁoaﬁe oses, more pardealarly for
cancer dlagnosia, r anmu, avin lomger staining in
advised. bis timing apples more cally to Harris
Hematoxylin, prepered with domestie hematexylin and
ammenfom alvm, which is now used in our Inboratory.

In order to obtnin more unmiform siaining, wsed hems-
toxylin should not bo discarded, but fltered from timo to




1948,Boston. American
Cancer Society organitza:
12 Conferencia Nacional de
Citologia
S’aplica la mateixa tecnica a
altres organs i mostres

Desenvolupa 5 categories
diagnostiques:

Classe | Normal

Classe Il Inflamatori

Classe Ill Sospitds de
malignitat

Classe IV Altament sospitds
de malignitat

Classe V Maligne

1954, publica “Atlas of
Exfoliative Cytology” $ 18

OEY rommc

Atlas of

Exfoliative Cytology



Present Status and Future Trends of

Exfoliative Cytology

George N. Papanicolaou, M.D.

Exfoliative cytology is not a new sci-
ence. It has a long history dating back
to the nineteenth century. Since 1847,
when Pouchet gave the first descrip-
tion of human vaginal smears, many
secretions and fluids of the body have
been explored, and many significant
observations made by morphologists
and pathologists interested in normal
and morbid cytology and its diagnostic
possibilities. Yet this impressive volume
of investigative work did not reach a
stage of general recognition for many
decades until finally its cumulative
force, strengthened by the added im-
pact of newer contributions, caused a
break in the dam of inertia and skep-
ticism that had blocked its progressive
course. It 1s only in the last ten years
that exfoliative cytology, particularly
as applied in the diagnosis of cancer,
has received a wide acceptance by the

the study of the abnormal cell. In the
same way that pathology has depended
for its development on histology, so
morbid cytology is fully dependent on
a thorough Knowledge of normal ex-
foliative cytology. No one should ex-
pect to be proficient in cytological di-
agnosis without an understanding of
the normal cell and its manifold varia-
tions. In fact, in many instances, di-
agnosis is based equally on the evalua-
tion of the normal as well as the ab-
normal exfoliated elements.

Certain technical improvements
have also been contributing factors in
the more recent growth of the field.
Good preservation by immediate fixa-
tion is of paramount importance—and
equally as necessary in the study of
exfoliated cells as it is in normal and
abnormal tissues. Improper fixation or
drying of the smear may cause a total

Papanicolaou, G. N. (1952), Present status and future trends of exfoliative cytology. CA: A Cancer Journal for
Clinicians, 2: 50-56. doi: 10.3322/canjclin.2.2.50




Problemes als inicis de la citologia

e Desconeixement de la citologia normal
dels diferents organs i cavitats

e Desconeixement de les variacions
normals cel-lulars

e Fixacio deficient de les preparacions
dificultaven la seva interpretacio

e Desenvolupament d’'un bon metode de
tincio
e Tecnica de recollidai transport de les
mostres
— 1947, Ernest Ayre introdueix I'espatula
per obtenir mostres de l'orifici cervical.

Important millora en |a taxa de falsos

negatius. Espatula d’Ayre

Papanicolaou, G. N. (1952), Present status and future trends of exfoliative cytology. CA: A Cancer Journal for Clinicians, 2: 50-56. doi: 10.3322/canjclin.2.2.50



Camps inicials d’aplicacio dels estudis citologics
en I'ambit oncologic

e Cancer de coll uteri

e Cancer de pulmé

e Cancer de bufeta urinaria
e Cancer d’estdmac

e Cancer de recte i sigma

Papanicolaou, G. N. (1952), Present status and future trends of exfoliative cytology. CA: A Cancer Journal for Clinicians, 2: 50-56. doi: 10.3322/canjclin.2.2.50



Camps problematics en desenvolupament

* Frotis endometrials

e Aspirats ureterals i pelvics per la marcada atipia present en
condicions normals

e Liquids pleurals, peritoneals i pericardiacs per les atipies
presents en les cel-lules mesotelials i histiocits

e Secrecions mamaries
e Canvis postradiacio

e Desconeixement del significat pronostic dels diferents patrons
citologics cervicals preneoplastics

Papanicolaou, G. N. (1952), Present status and future trends of exfoliative cytology. CA: A Cancer Journal for Clinicians, 2: 50-56. doi: 10.3322/canjclin.2.2.50



Figures 1 to 6, Malignant cells found in smears. ( X600.)
Figure 1. Superficial-cell dyskaryosis. Cervical smear. Intraepithelial carcinoma.
Figurc 2. Parabasal-cell dyskaryosis. Cervical smear. Intraepithelial carcinoma.
Figure 3. Endocervical-cell dyskaryosis. Cervical smear.

Following the first suspicious smear, biopsy was negative. Two years and two months later, after
repeated positive smears and a second inconclusive biopsy, conization of the cervix showed an
intraepithelial carcinoma with indications of very early invasion.

Figure 4. Vaginal smear. Squamous-cell carcinoma of the cervix, Grade 1II.
Figure 5. Vaginal smear. Adenocarcinoma of the endometrium.
Figure 6. Pleural-fluid specimen. Metastatic carcimoma of the breast.

Papanicolaou, G. N. (1952), Present status and future trends of exfoliative cytology.

CA:

Figures 7 to 12. Malignant cells found in smears. (X 600.)

Figure 7. Sputum specimen. Bronchogenic carcinoma, pleomorphic type,
Figure 8. Sputum specimen. Bronchogenic carcinoma, anaplastic type,
Figure 9. Gastric-balloon specimen. Adenocarcinoma of the stomach, Grade IT.
Figure 10. Rectal-washing specimen. Carcinoma of the rectum.

Figure 11. Voided-urine specimen. Carcinoma of the bladder.,

Figure 12. Catheterized-urine specimen. Carcinoma of the prostate.

A Cancer Journal for Clinicians, 2: 50-56. doi: 10.3322/canjclin.2.2.50




La citologia als 50’s

e Lacitologia esta plenament acceptada entre la comunitat
medica

e American Board of Pathology inclou la citologia exfoliativa
com un dels requeriments per obtenir el titol

e 1951. Fundacio de la Societat Americana de Citopatologia.
ASC

e Inicialment els diagnostics van ser molt generics (PPCM)

* Els coneixements actuals ja permetien diferenciar entre
diferents tipus de cancer i origen

e Dependencia del resultat de la biopsia per a la confirmacid
d’un cancer

Papanicolaou, G. N. (1952), Present status and future trends of exfoliative cytology. CA: A Cancer Journal for Clinicians, 2: 50-56. doi: 10.3322/canjclin.2.2.50



Futur de la citologia als 50’s

e Deteccio del cancer en les seves fases més precoces

e Estudi de les alteracions cel-lulars relacionades amb
— Medicaments
— Agents carcinogenics

 Necessitat de creacio de programes de formacio en citologia

Papanicolaou, G. N. (1952), Present status and future trends of exfoliative cytology. CA: A Cancer Journal for Clinicians, 2: 50-56. doi: 10.3322/canjclin.2.2.50



Exfoliative Cytology in Mass Screening

for Uterine Cancer

Memphis and Shelby County, Tennessee
Cyrus C. Erickson, M.D.

Aboul three years age. a co-operalive
project was begun for screcning the fe-
male pepulation more than 20 years of
age for uterine cancer by means of the
vaginal-smear test. Approximalely one
half of this population of 165,000 women
has now been screened. One half of these
were private patients of physicians in
Memphis and Shelby County and the
other half were from clinics, health cen-
ters, hospitals, and annual industrial clin-
ICs.

Positive or suspicious

SMCy

found in 1.9 per cent of the ﬁr

women screencd. Biopsies we

pleted in 81 per geq ] of tk
cases. Biopsy showed 544 (0.78 per cent

Erickson, C. C. (1955), Exfoliative cytology in mass screening for uterine cancer: Memphis and shelby county, tennessee. CA: A

of 70,000) cancers of the uterus—in-
asive and intraepithelial. Two hundred
ighty-two (0.4 per cent of 70,000) were

cent of the 1077 biopsics showed atypical
or inconclusive lesions. Suspicious smears
from 293 cases gave negative hiopsies,
constituting 27 per cent of the biopsy
group. False-positive .md false- negatlve

per cent. It is mterestlng to note thal 60
per cent of the 544 invasive and non-
invasive cancers found were previously
Unsuspccted—-nn sngm or symptoms—

many of the invasive cancers,
The intensive efforts toward education

(- i L2 i i i 2 P |

Cancer Journal for Clinicians, 5: 63—-64. doi: 10.3322/canjclin.5.2.63




The Gynecologist Views Cytology
Past, Present, and Future

Lewis C. Scheffey, M.D}., and A, E. Rakoff, M.D.

The cytological method for the diag-
nosis of cancer is by no means a new
technigue, dating back as it does to as
early as 1860, when Beale recognized
neoplastic cells in the sputum from a
patient with carcinoma of the pharynx.

The earliest reference of which we
are aware concerning the use of the
cytological method for the diagnosis of
gynecological neoplasms is dated 1873,
when Thomas M. Drysdale, a Philadel-
phian and a founding member of the
American Gynecological Society, con-
tributed a chapter to a volume of ova-
rian tumors by Washington L. Atlee,
entitled, “Dropsical Fluids of the Ab-
domen; Their Physical Properties;
Chemical Analysis; Microscopic Ap-
pearance and Diagnostic Value; Based
on the Examination of Several Hundred
Specimens.” These studies by Drysdale
were begun as early as 1853.

follows: “In looking at the apparently
barren results of numberless analyses of
these organic fluids, practical men of
our profession have sneered at such
labors as useless; bul it i5 hoped it will
be proved in these pages that at least
one point has been gained, and that in
the chemical examination of these
fluids, more particularly when assisted
by the microscope, we have a valuable
aid to diagnosis, and one nearly infal-
lible,"

Howard A. Kelly's comment in the
“Dictionary of American Medical Biog-
raphy" was, “unfortunately the alleged
discovery did not stand the test of time
as the cell was not pathognomonic.™

In 1895, Rieder demonsirated mito-
ses in smears of ascitic Aluid from a case
of carcinoma of the ovary. It was not
until 1928, however, that cancer cells
from the genital tract were recognized

Scheffey, L. C. and Rakoff, A. E. (1952), The gynecologist views cytology past, present, and future. CA: A Cancer
Journal for Clinicians, 2: 63—-68. doi: 10.3322/canijclin.2.2.63




1952. The gynecologist views cytology past,
present, and future

Quines son les indicacions de la citologia?
A totes les dones o a certs grups d’edat?
Quins intervals entre les citologies?
Quantes preparacions per dona?

Cost 1,50-2 S per pacient

Estudi a Filadelfia

— 4 anys, 12000 citos (5000 dones)

— Només detecten 7 casos de cancer cervical i només un asimptomatic
— 70% de les dones eren jueves

Massachusetts
— 8 casos de cc en 1512 dones asimptomatiques
— 133 casos de cc en 1364 dones simptomatiques



1952. The gynecologist views cytology past,
present, and future

American Cancer Society, Boston, 1948

— Falsos positius de la citologia 8,7-25,3 %
— Falsos negatius 0-1,2%

La citologia es recull del fons de sac posterior vaginal

El % de positius podria augmentar si es realitzessin preses
cervicals



1952. The gynecologist views cytology past,
present, and future

La citologia ha de ser una metodologia estandard en el
cribratge del cancer ginecologic

La citologia no pot reemplacar una bona historia ginecologica

Necessitat urgent d’'una formacido correcta a un nombre
suficient de patolegs i tecnics

Desig de noves metodologies per al futur

Excellent as the Papanicolaou stain-
ing techniques are, it is to be hoped that
the future may produce some new mode
of examination that will even more spe-
cifically identify the cancer cell.




Per que no es va atorgar el premi Nobel a Papanicolaou?

[Prﬂfﬂsﬁﬂur C Daxred],

DIAGNOSTIC

DU CANCER DU COL UTERIN
PAR LES FROTTIS

Par A. BABES

Maitre de Conférencers 4 la Facultéd de Médecine
de Bocarest,

l.e diagnostic precoce du cancer du col utérin,
comme d’ailleurs du cancer en général, est basé
sur l'examen histopathologique de la biopsie faite
aun niveau des lésions.

Nansl'état actuel de nos connaissances, il existe
deux caractéres histopathologiques permetiant le
diagnostic précoce du cancer : 'hétérotypie, c'est-
a-dire l'envahissement des éléments épithélianx
en proflondeur, et l'atypie, la modification des
cellules épitheliales.

RLE% St d ¥ R% ELL- THEILILIL AL EA% L L'\u\.rl.J.J.I.J.\.lLl.\.r AWl Wl L % L LRSLL

of carcinoma of the uterine cervix. More important
is the question: who did it? Undoubtedly, George
Papanicolaou’s contribution to the introduction of
the technique that he developed in New York City
was substantial and epoch making. But it should
be recognized that while he presented his smear
technique (later named after him as the Pap Smear)
at the Third Race Betterment Conference in
January 1928, an article was then in press on the
same topic. The article was published in the April
1928 issue of La Presse Medicale (Fig. 1). The
Babes (1886-1961),
a Rumanian gynecology professor of Hungarian
origin. In the article [19] he summarized his
presentations at the January and April, 1927,
meetings of the Gynecologic Society of Bucharest.

author of the article was Aurel

The published article (Fig. 1) consists of four pages
and nine figures illustrating various cytologic
findings, including cancer cells, in smears obtained

La Presse Médicale, Wednesday, April 11, 1928 (36: 451-454,
1928)

Irom the cervix and vagina. Ihe priofity ol Babes
report was the reason behind the Nobel Committee’s

rejection of George Papanicolaou for consideration
for the Nobel Prize.

Steven |. Hajdu. A Note from History: Rediscoveries in Pathology and Laboratory Medicine. Ann Clin Lab Sci 2006; 36 (3): 359-361




Figure 26 Group outside the Papanicolaou Cancer Research
Institute in Miami about two weeks before Dr. Papanicolaou
died. Front row, from left to right: Drs. Papanicolaou, Philip
Archer, Bernard Naylor, Irena Koprowska and John R.
McDonald.

On the morning of Friday, February 16, 1962, 1
tracked down Babes article of 1928 in the medical li-
brary of the University of Miami and brought it to
the institute in Miami where Dr. Papanicolaou had
recently taken up the directorship. I briefly told him
what I had found and suggested that I show it to
him on Monday because he was just about to meet
an important visitor who would be his house guest
over the weekend. During our very brief exchange,
Dr. Papanicolaou gave no intimation of being
aware of the existence of Babes article. By the Mon-
day morning, three days later, when I would have
shown him the article, Dr. Papanicolaou had died of
a heart attack.

To complete this sketch of Papanicolaou’s profes-
sional life after his retirement from Cornell Univer-

sity in 1951, he remained there carrying out re-

Bernard Naylor. The Century of Cytopathology. Acta Cytol 2000;44: 709-725




Els primers citotecnics 1950’s

The Cytology Laboratory, University of Tennessee




1950’s Citotecniques




Quina és meés antiga?




CYTOLOGY
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THE COLPOSCOPIC DIAGNOSIS OF

EARLY

CERVICAL CARCINOMA

By ]J. D. Anprew, M.A., M.B,, B.Cx., M.R.C.0.G.
Late Senior Registrar to the Department of Obstetrics and Gynaecology, St. Bartholomew's Hospital

" Cytological study of the cervix is easy to under-
take as far as the clinician is concerned and is
inexpensive to perform. As a means of screening
The method, however, demands the attention of a
competent cytologist whose training is to be
measured in years rather than months, whose
effective output is necessarily limited, and who
requires the backing of considerable laboratory
fa'l:llltlﬁs and a well tramed techmcal stnff F urther—

reported in a cerwcal smear h}r the cy'tologlst t.he
responsibility for treatment is thrust squarely on
the clinician’s shoulders. His dilemma only
becomes apparent in the early cases, and in par-
ticular with the so-called intra-epithelial car-

realize their limitations so that they can be over-
come. The colposcope provides a way of effecting
improvements.

The Colposcope

This instrument provides a means whereby a
three-dimensional study of an illuminated surface
can _be made under various magnifications. It

was originally devised by Hans Hinselman, of
Hamburg, in 1925 for the study of the epithelium
of the vulva, vagina and cervix. Many varieties

of colposcope are now available, some ol complex
design, although the principle of the procedure
remains a very simple one. Up to the present
day the colposcope has found llttle favour amongst
British gynaecologists as a diagnostic instrument.

ANDREW JD. The colposcopic diagnosis of early cervical carcinoma. Postgrad Med J. 1956 Nov;32(373):560-3



The Carl 7e136.6‘ Colposcope

WITH OR WITHOUT ELECTRONIC FLASH,
PHOTOGRAPHIC ATTACHMENT

full details on application to

RAYNER
100 NEW BOND STREET - LONDON W.1
Grosvenor 5081
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UNUSUAL PATTERNS OF SQUAMOUS EPITHELIUM OF THE
UTERINE CERVIX: CYTOLOGIC AND PATHOLOGIC
STUDY OF KOILOCYTOTIC ATYDPIA

By Leopold G. Koss and Grace R, Durfee

The Strang Laboratory of Cytology and the Pathology Laboratories, Memorial Center for
Cancer and Allied Diseases, New York, N. V. .

Ann. N.Y. Acad. Sci. 63,1245-1261, 1956

As a result of lung-Lerm slady, 1l appoars that one woul, possibly, a second
vizsue pallern of disorderly epithelium rcan be isolated among these lesions.
The Orst one 15 chararclenzed essendly by the presence in hislologic sections
of latze cells with relatively small but irrepular and hyperchromatic nucle

qur:rnundecl_} clear and arangparent cvioplasm.  Thus, the nucleus seems to
be suspended 11 an enmply Space. For descrplive PUurpises, we Dave coincd
the terw dotfocylolic atypia, Imom the Greek word “heilos,” meaning hollow or
cavity, ta desipgnate {his lesion. Mapy of these lesiane were recopnized prie
matily 1o smears before ther mecogoition in tissues.  The term fwarty dvs-

Feratosls” was COMMONIY uzed n tha Pathdlofy J4DOTATOry «whenh refarringe 1o
this type 8 epithelial change.




Leopold G. Koss

Patoleg al Memorial Hospital
for Cancer ad Allieds Diseases

Estudiant amb Dr.
Papanicolaou

Dexeible del Dr. Ewing

1956, introdueix [l'atipia
“coilocitica”

1961, publica el primer text
didactic en citopatologia amb
correlacid histopatologica:
“Diagnostic Cytology and its
Histopathologic Bases”




Relacio del “Koilocyte” i el VPH

e 1951, JE Ayre menciona la presencia de cels amb halo perinuclear
e 1956, LG Koss anomena per primera vegada el koilocyte
e 1968, deteccio per ME de particules virals en els condilomes

e 1976, Meisels i Fortin publiquen en Acta Cytologica els patrons
citologics de les lesions condilomatoses del cervix i vagina

e 1977, Hausen presenta la possible relacié entre VPH i carcinoma
escamos

e 1995. IARC cataloga VPH 16 i 18 com a carcinogens

e 2003.IARCincorpora VPH 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68,
73y 82. Probables 26, 53 y 66

The Link between Koilocytes and Human Papillomaviruses. Annals of Clinical & Laboratory Science, vol. 36, no. 4, 2006. S|
Hadju



Dubtes de |la relacio VPH i cancer cervical

Br. J. Cancer (1988) 57, 1-5 © The Macmillan Press Ltd., 1988

COMMENTARY

Does human papillomavirus cause cervical cancer? The state of the
epidemiological evidence

N. Munoz!, X. Bosch! & J.M. Kaldor?

LUnit of Field & Intervention Studies and * Unit of Biostatistics Research & Informatics, International Agency for Research on
Cancer, 150 cours Albert-Thomas, 69372 Lyon Cedex 08, France.

Summary The human papillomavirus has emerged over the past decade as the leading candidate to be the
sexually transmitted aetiological factor in cervical cancer. Although it appears that papillomavirus types 16
and 18 are associated with a higher risk of advanced cervical neoplasia, most of the evidence comes from
studies which do not satisfy basic epidemiological requirements, and are therefore difficult to interpret. The
most significant problems are the small sample size, potentially biased selection of study subjects, the
difficulties in cytologically distinguishing precancerous lesions from papilloma infection of the cervix, the
unknown specificity and sensitivity of the wvarious hybridisation methods for determining papillomavirus
infection status, and the statistical analyses and presentation of results. On the basis of the existing studies,
one is forced to conclude that, while experimental data suggest an oncogenic potential for HPV, the
epidemiological evidence implicating it as a cause of cervical neoplasia is still rather limited.




Citologia ginecologica ahir




Citologia ginecologica avui. VPH
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Citologia ginecologica avui

Increasing Cytotechnologist Workload Above
100 Slides Per Day Using the ThinPrep
Imaging System Leads to Significant
Reductions in Screening Accuracy

Tarik M. Elsheikh, MD" Joseph L. Kirkpatrick, CT (ASCP)% Mackenzie K. Cooper, CT (ASCP)%
Mary L Johnson, CT (ASCPY: Allison P. Hawkins, CT (ASCPY: and Andrew A. Renshaw, MD?

BACKGROUND: With the current and projected shortage of a cytotechnologist (CT) workforce and the desire to
reduce laboratory costs, increased productivity with automated assisted primary screening has become an attractive
option for many laboratories. To the best of the authors' knowledge, longitudinal studies examining the effect of
increasing workload on the performance of individual CTs have not been performed previously. METHODS: Using the
ThinPrep imaging system (TIS), the performance of 2 CTs with variable levels of experience were evaluated. Their pro-
ductivity was noted to increase from an average of 87 to 118 slides per day. The analysis included comparisons of
error rates, screening rates, and screening times, including a review of 22 fields of view (FOV). Poststudy interviews
of the CTs were also performed. RESULTS: Increased workload was found to be proportional to the decreased per-
centage of cases that underwent full manual review (25.2% to 201%; P < .001), and decreased actual screening times
(7.3 hours/day to B.7 hours/day, and 5.0 minutes/slideto 3.7 minutes/slide). This resulted in a lower detection of total
abnormal findings (10.4% to 83%; P < .001), atypical squamous cells (6.7% to 4.9%; £ < .001), and high-grade squa-
mous intraepithelial lesion (0.9 %to 0.7%; £ = .37), as well as an increased false-negative fraction rate (3.8% to 7.0%;
£ =.08). CONCLUSIONS: The rasults of the current study indicate that an increased average CT workload =100 slides
per day with the TIS appears to have been accomplished mostly through a reduction in the amount of time spent
reviewing the 22 FOV and the percentage of cases that underwent full manual review, which resulted in a significantly
reduced screening performance. Cancer (Cancer Cytapathal) 2010:118:75-82. © 2010 American Cancer Society.




Citologia ginecologica avui

Diagn Cytopathol. 2012 Feb 20. doi: 10.1002/dc.22817. [Epub ahead of print]

American society of cytopathology workload recommendations for automated pap test screening: Developed
by the productivity and quality assurance in the era of automated screening task force.

Elsheikh TM, Austin RM, Chhieng DF, Miller FS, Moriarty AT, Renshaw AA.
Abstract

Based on current literature and the best available research to date, the current FDA workload limits for automated image-assisted screening, including the
ThinPrep Imaging System and the FocalPoint GS, of 100 slides/day (imaged only slides counted as 0.5) are extremely high and may be associated with
significant reduction in sensitivity. This task force has proposed six recommendations relating to cytotechnologist (CT) workload in automated image-guided
Pap test screening, which have already been endorsed by major pathology professional societies. These evidence-based recommendations, however, pertain
only to gynecologic specimens with image-assisted screening, as there is no current available data to justify modifying screening practices regarding non-
gynecologic specimens. The proposed recommendations are as follow:

1) CT workday should not include more than 7 hours of Pap test screening in a 24-hr
period, and an 8-hr shift day must include at least 2 paid mini-breaks of 15 minutes each
and a 30-minute lunch break.

2) Future Studies examining CT workload should use actual hours of screening rather than
lesser number of hours extrapolated to 8-hour days.

3) Average laboratory CT workload should NOT exceed 70 slides/day (slides counted per
2010 FDA bulletin).

4) Proportion of imaged slides that undergo full manual review should be at least either
15%, or twice (2x) the epithelial cell abnormality (ECA) rate, whichever is greater.

5) ECA-adjusted workload measure is a promising method for calculating and monitoring
CT workload, but further studies of this method are necessary before full endorsement.

6) CT productivity and workload limits are just one aspect of a good quality assurance
program in a cytology laboratory, so other quality indicators to assess CT performance are
essential.



Citologia en base liquida (LBC) vs. VPH test (HC2)

e 2003-2005, 331.818 mujeres, seguimiento 5 a. Kaiser Permanente
Northern California

— Inicio 5,1% HPV +vy 3,8% LBC +

e HC2 neg 315.061. Incidencia acumulativa de cancer 3.8/100.000
ano

e LBCneg319.177. Incidencia acumulativa de cancer 7.5/100.000 afio

e HC2y LBC negs 306.969. Incidencia acumulativa de cancer
3.2/100.000 afio

e 313.465 (99,5%) HC2 negativa tuvieron LBC negativa

Katki H, Kinney W, Fetterman B et al. Cervical cancer risk for women undergoing concurrent testing for human
papillomavirus and cervical cytology: a population-based study in routine clinical practice. Lancet Oncol 2011; 12: 663—
672.



Cost-Effectiveness of Cervical Cancer Screening With Human
Papillomavirus DNA Testing and HPV-16,18 Vaccination

e  Background The availability of human papillomavirus (HPV) DNA testing and vaccination against HPV types
16 and 18 (HPV-16,18) motivates questions about the cost-effectiveness of cervical cancer prevention in
the United States for unvaccinated older women and for girls eligible for vaccination.

e Methods An empirically calibrated model was used to assess the quality-adjusted life years (QALYs),
lifetime costs, and incremental cost-effectiveness ratios (2004 US dollars per QALY) of screening,
vaccination of preadolescent girls, and vaccination combined with screening. Screening varied by initiation
age (18, 21, or 25 years), interval (every 1, 2, 3, or 5 years), and test (HPV DNA testing of cervical
specimens or cytologic evaluation of cervical cells with a Pap test). Testing strategies included: 1) cytology
followed by HPV DNA testing for equivocal cytologic results (cytology with HPV test triage); 2) HPV DNA
testing followed by cytology for positive HPV DNA results (HPV test with cytology triage); and 3) combined
HPV DNA testing and cytology. Strategies were permitted to switch once at age 25, 30, or 35 years.

*  Results For unvaccinated women, triennial cytology with HPV test triage, beginning by age 21 years and
switching to HPV testing with cytology triage at age 30 years, cost $78000 per QALY compared with the
next best strategy. For girls vaccinated before age 12 years, this same strategy, beginning at age 25 years
and switching at age 35 years, cost $41000 per QALY with screening every 5 years and $188000 per QALY
screening triennially, each compared with the next best strategy. These strategies were more effective and
cost-effective than screening women of all ages with cytology alone or cytology with HPV triage annually
or biennially

* | Conclusions: For both vaccinated and unvaccinated women, age-based screening
by use of HPV DNA testing as a triage test for equivocal results in younger
women and as a primary screening test in older women is expected to be more
cost-effective than current screening recommendations.

Goldhaber JD, Stout NK, Salamon JA, et al. Cost-effectiveness of Cervical Cancer Screening with Human Papillomavirus DNA testing
and HPV-16,18 Vaccination. JNCI. 2008;100(5):308-320.



Cost-effectiveness of human papillomavirus
vaccination and screening in Spain.

Diaz M, de Sanjose S, Ortendahl J, O'Shea M, Goldie SJ, Bosch FX, Kim JJ.
Eur J Cancer. 2010 Nov;46(16):2973-85.

Abstract
BACKGROUND:

In Spain, prophylactic vaccination against human papillomavirus (HPV) types 16 and 18 is being offered free-of-charge to one birth
cohort of girls aged 11-14. Screening is opportunistic (annual/biannual) contributing to social and geographical disparities.

METHODS:

A multi-HPV-type microsimulation model was calibrated to epidemiologic data from Spain utilising likelihood-based methods to assess
the health and economic impact of adding HPV vaccination to cervical cancer screening. Strategies included (1) screening alone of
women over age 25, varying frequency (every 1-5 years) and test (cytology, HPV DNA testing); (2) HPV vaccination of 11-year-old girls
combined with screening. Outcomes included lifetime cancer risk, life expectancy, lifetime costs, number of clinical procedures and
incremental cost-effectiveness ratios.

RESULTS:

After the introduction of HPV vaccination, screening will need to continue, and strategies that incorporated HPV testing are more
effective and cost-effective than those with cytology alone. For vaccinated girls, 5-year organised cytology with HPV testing as triage
from ages 30 to 65 costs 24,350€ per year of life saved (YLS), assuming life-long vaccine immunity against HPV-16/18 by 3 doses with
90% coverage. Unvaccinated girls would benefit from organised cytology screening with HPV testing as triage; 5-year screening from
ages 30 to 65 costs 16,060€/YLS and 4-year screening from ages 30 to 85 costs 38,250€/YLS. Interventions would be cost-effective
depending on the cost-effectiveness threshold and the vaccine price.

CONCLUSIONS:

In Spain, inequitable coverage and overuse of cytology make screening
programmes inefficient. If high vaccination coverage among pre-adolescent girls
is achieved, organised cytology screening with HPV triage starting at ages 30 to at
least 65 every 4-5 years represents the best balance between costs and benefits.




Cost-effectiveness of cervical cancer screening: cytology versus

human papillomavirus DNA testing.
van Rosmalen J, de Kok IM, van Ballegooijen M. BJOG. 2012 May;119(6):699-709.

Source

Department of Public Health, Erasmus MC, University Medical Center, Rotterdam, the Netherlands. j.vanrosmalen@erasmusmc.nl
Abstract

OBJECTIVE:

To determine the most cost-effective screening programme for cervical cancer.
DESIGN:

Cost-effectiveness analysis from a societal perspective.

SETTING:

The Netherlands.

POPULATION:

Dutch women who have not been invited for human papillomavirus (HPV) vaccination.
METHODS:

We calibrated the microsimulation screening analysis (MISCAN) model to Dutch epidemiological data. We used this model to consider nine screening
strategies that use: (i) cytological testing with cytology triage for borderline/mildly abnormal smears; (ii) HPV testing with cytology triage for HPV-positive
smears; or (iii) cytological testing with HPV triage for borderline/mildly abnormal smears. For each strategy, we varied the number of screening rounds, the
time interval, the age of the first screening, and the type of cytological testing (conventional or liquid-based cytology).

MAIN OUTCOME MEASURES:

Quiality-adjusted life years (QALYs) gained and costs from a societal perspective.

RESULTS:

Under the base-case assumptions, primary HPV testing with cytology triage is the most cost-effective strategy. Using cost-effectiveness thresholds of €
20,000 and € 50,000 per QALY gained yields optimal screening programmes with three and seven screening rounds, respectively. The results are sensitive

to several uncertain model inputs, most importantly the costs of the HPV test. For women aged 32 years or younger, primary cytology screening is more
cost-effective than primary HPV testing.

CONCLUSIONS:

Increasing the interval between screening rounds and changing the primary test
from cytology to HPV testing can improve the effectiveness and decrease the costs of
cervical cancer screening in the Netherlands.




Primary screening for human papillomavirus compared with cytology screening for
cervical cancer in European settings: cost effectiveness analysis based on a Dutch

microsimulation model.
de Kok IM, van Rosmalen J, Dillner J, Arbyn M, Sasieni P, Iftner T, van Ballegooijen M. BMJ. 2012 Mar 5;344

Source

Erasmus MC, University Medical Center, Department of Public Health, PO Box 2040, 3000 CA Rotterdam, Netherlands. i.dekok@erasmusmc.nl
Abstract

OBJECTIVES:

To investigate, using a Dutch model, whether and under what variables framed for other European countries screening for human papillomavirus (HPV) is
preferred over cytology screening for cervical cancer, and to calculate the preferred number of examinations over a woman's lifetime.

DESIGN:

Cost effectiveness analysis based on a Dutch simulation model. Base case analyses investigated the cost effectiveness of more than 1500 different screening
policies using the microsimulation model. Subsequently, the policies were compared for five different scenarios that represent different possible scenarios
(risk of cervical cancer, previous screening, quality associated test characteristics, costs of testing, and prevalence of HPV).

SETTING:

Various European countries.

POPULATION:

Unvaccinated women born between 1939 and 1992.

MAIN OUTCOME MEASURES:

Optimal screening strategy in terms of incremental cost effectiveness ratios (costs per quality adjusted life years gained) compared with different cost
effectiveness thresholds, for two levels of sensitivity and costs of the HPV test.

RESULTS:

Primary HPV screening was the preferred primary test over the age of 30 in many considered scenarios. Primary cytology screening was preferred only in
scenarios with low costs of cytology and in scenarios with a high prevalence of HPV in combination with high costs of HPV testing.

CONCLUSIONS:

Most European countries should consider switching from primary cytology to HPV
screening for cervical cancer. HPV screening must, however, only be implemented in
situations where screening is well controlled




American Cancer Society, American Society for Colposcopy and Cervical Pathology,
and American Society for Clinical Pathology Screening Guidelines for the Prevention
and Early Detection of Cervical Cancer. 2012

Fage Eecommended
Population Numbers Screening Method” Management of Screen Resulis Comments
Aged <21 vy 521-622 Mo screening HPV testing should not be used
for screening or management
of ASC-US in this age group
Aged 21-29 v 522523 Cytology alone HPV-positive ASC-US! or cytology of LSIL or more HPV testing should not be used
every 3y severe: Refer to ASCCP guidelines? for screening in this age group
Cytology negative or HPV-negative ASC-USH:
Rescreen with cytology in 3
Apged 3065 v 523529 HPV and cytology HPY-positive ASCAUS or oytology of LSIL or more Screemng by HPY testing alone
"cotesting” eveny savere: Refer to ASCCP guidslines? is not recommended for most
B v {preferred) HPY positive, cytology negative: clinical settingst

Conclusions

The process used to develop these recommendations rep-
resents 2 transitional stage in guidelines development for the
ACS. Previous guidelines have been developed using a con-

Cption 1: 12-mo followw-up with cotesting
Cption 2: Test for HPY16 or HPV16/18 genotypes
# |f HPVY16 or HPV16/18 positive: refer to colposcopy
» [f HPV16 or HFY16/18 negative: 12-mo follow-up
with cotesting
Zotest negative or HFV-negative ASC-US: Rescreen

with cotesting in S5y

Lyioiogy alons exery
3 v {acceptzhle)

Aged =65y 829631 Mo screening following

adequate negative
prior screening

After hysterectormy 531 Mo screening

HPV vaccinated 531633 Follow age-specific

HP\V-positive ASC-USt or cytology of LSIL or mare
severe: Refer to ASCCP guidelines?
Cytology negative or HPV-negative ASC-UST:
Rescreen with cytology in 3y
Women with a history of CINZ or
a more severe diagnosis should
continue routing screening for
at lzast 20 ¢
Applies to women without a cervix
and without a history of CINZ or
& more severe diagnosis in the
past 20 v or cervical cancer ever

recommendstions (same
as unvaccinated wamen}




Comparison of seven tests for high-grade cervical intraepithelial neoplasia in women
with abnormal smears: the Predictors 2 study. Szarewski A, Mesher D, Cadman L, Austin
J, Ashdown-Barr L, Ho L, Terry G, Liddle S, Young M, Stoler M, McCarthy J, Wright
C, Bergeron C, Soutter WP, Lyons D, Cuzick J. J Clin Microbiol. 2012 ; 50: 1867-73.

1099 pacients referides a colposcopia per una citologia patologica
S N N
HC 2 (Qiagen) 13 VPH alt risc 96,3% 19,5% 37,4%

Cobas 4800 (Roche) identifica VPH 16 ,18 y 12 (VPH alt risc) 95,2% 24% 37,6%

PreTect HPV-Proofer assay (NorChip) identifica mRNA VPH 74,1% 70,8% 55,4%
16, 18,31, 33y 45

APTIMA HPV (Gen-Probe) mRNA VPH identifica mRNA VPH 95,3% 28,8% 39,3%
16, 31, 33 y 18-45 (actualment 16, 18, 31, 33, 35, 39, 45, 51,
52, 56, 58, 59, 66, and 68)

Abbot Real Time identifica VPH 16, 18 i 12 VPH alt risc 93,3% 27,3% 38,2%

BD HPV test (BD diagnostics) identifica VPH 16, 18, 31, 45,51, 95% 24,2% 37,8%
52, 59 i agrupats (33, 56, 58, 66) y (35, 39, 68)

CINtec P16 (No CINtec plus) Roche-MTM 85,7% 54,7% 49,1%
Citologia 88,9% 58,1% 50,7%
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Gynecol Oncol. 2011 May 1;121(2):309-13. Epub 2011 Jan 26.
Characteristics of 44 cervical cancers diagnosed following Pap-negative, high

risk HPV-positive screening in routine clinical practice.
Kinney W, Fetterman B, Cox JT, Lorey T, Flanagan T, Castle PE.

Source

Division of Gynecologic Oncology, Kaiser Permanente Medical Care Program, Oakland, CA, USA.

Abstract

OBIJECTIVE:

To characterize the cervical cancers diagnosed following a Pap-negative, high risk human papillomavirus (HPV)-positive (Pap-
/HPV+) screen in routine clinical practice.

METHODS:

Using data from Kaiser Permanente Northern California, we investigated the cases of cervical cancer diagnosed between January,
2003 and January, 2009 following Pap-/HPV+ screen. Two cervical specimens were routinely collected for cervical cancer
screening, one for conventional cytology and the other for high risk HPV testing using Hybrid Capture 2 (Qiagen).

RESULTS:

Forty-four women (median age at diagnosis=44years) were diagnosed with primary invasive cervical cancer with a recent history
of one or more Pap-/HPV+ screens. Twenty-six women had one Pap-/HPV+ screen preceding the diagnosis of cancer, 15 had two,
and three had three. There were 16 squamous cancers, one small cell cancer, 24 adenocarcinomas, 2 adenosquamous
carcinomas, and one case with separate invasive squamous and adenocarcinoma. FIGO Stage was IA in 11 women, IB in 31
women and IIA in 2 women. Treatment included a pelvic node dissection in 30, 2 (6.7%) of whom had positive nodes.

CONCLUSIONS:

HPV testing contributes to early cervical cancer diagnosis detection in women with
negative Pap tests. Most women in this cohort have early stage, node negative,
treatable and potentially curable disease. Adenocarcinoma predominated as might
be expected because cytology misses these cancers and their precursors. The
majority of cancers were diagnosed following a single Pap-/HPV+ screen, suggesting
that effective triage to colposcopy of women with a Pap-/HPV+ screen would be
preferable to retesting in one year as currently recommended.




Allwomen No biopsy or<CIN2 (N2 CIN3fALS Als Squamous Adenocardnoma  Total cancers
carcinoma
Total 331818(100%) 320503 (100%) 1476 (100%) 747 (1009%) F0 (100%) 45 (100) 7 (100%) 87 (100%)
Baseline HPY
Negative 315061(94-9%) 314580 (85.5%) 322 {12%) 123 (16%) 14 (20%}) 18 (37%) 6 (22%) 47 (31%}
Fositive 16757 (5-1%) 14919 (4-5%) 1154 (78%) 624 (B4%) 56 (B0n) 31(63%) 21(78%) 60 (69%)
Baseline Fap
Pap negative 319177 (96-2%) 318003 (96-5%) 687 (47 %) 354 (47%) 42 (60%) 15 (31%) 23 (85%) 43 (49%)
Total Fap pasitive 12641(3-8%) 11415 (3-5%) 789(53%) 393 (53%) 28 (40%) 34 (69%) 4 (15%) 44 (51%)
ASC-US 8517 (2-6%) £106 (2-5%) 283 (19%) 173 (16%) 12 (17%) 4 [8%) 1(4%) 5 [6%)
LsIL 527 (0-76%) 208 (0-67%) 253 (17%) 61 (8%) 1(1%) 4 (8%) 0 [0%) G [G%)
AGUS/NOS 764 (0-23%) F05 (0-213%) 26 (2%) &7 (4%) 7 (107e) 1(2%) 2(7%) 6 (%)
ASCHMHSILSCC 833 (0-25%) 356 (0-12%) 227 (15%) 182 (24%) 8 (11%) 25 (51%) 1(d4%) 28 (32%)
Baseline HPY/Pap
HPV negative/Pap negative 306960 (92-5%) 306557 (93-0%) 253 (17%) 96 (13%) 11 {16%) 10 (20%) 6 (22%) 13 (21%)
HPV negative/Pap pasitive 8092 (2.4%) 7992 (2-4%) 64 (4%) 7 (4%) 3i4%) 8 (16%) 0 (0%} 0 {10%)
HPV positive/Pap negative 12208 (3.7%) 11496 (3-5%) 420 (29%) 258 (35%) 31{44%) 5 (10%) 17 (63%) 25 (25%)
HFY positive/Pap positive 4549 (1-4%) 3423 (1-0%) 725(49%) 366 (49%) 25 {36%) 26 (53%) 4 (15%) 35 (40%)
 Baseline HPV/ASC-US
HPV negative/ASC-US 6496 (2.0%) GALE (2-0%) 25 (2%) 14 (2%) 1(1%) 2 (4%) 0 (0%) 2 (2%)
HPV positive/ASC-US 2021 (0-6%) 1651 (0-5%) 253 (17%) 109 (15%) 11 {16%) 2 [4%) 1(4%) 3(3%)

Total cancers includes squamous cell carcinoms, adenocarcinoma, adenosquamous cancinoma, and cenvical cancer of unknown histology. CINZ/ALS includes 13 histobogies that were either CIN3 or AlS, but
precisely which s unknown. Pap positive is ASC-US orworse oytology. CIM2=cervical intraepthelial neoplasia grade 2. CIN3/ Al5=cervical intraepthelial necplasia grade 3 or adenocarcinoma in situ. HPY=human
papillomavirus test. A5C-Us=atypical sqguamous-cells of undetermined significance. LSIL=low-grade squamous intraspithelial lesion. AGMUS/MO5=atypical glandular cells of undetermined significance or not
atharwise specified. ASC-H=atypical squamous cells, cannot exclude high-grade squamous intraepithelial lesion. H5IL= high-grade squamous intraepithelial lesion. 50C=squamous cell carcinoma.

Table 1: Distribution of worst histological diagnosls by enrolment HPY test and Pap smear




Considerations for Adding Molecular Testing to
Your Lab

The Papanicolaou (Pap) screening test has long been proven effective in early detection and
diagnosis of cervical cancer and precancerous lesions. In the 1990s, liquid-based cytology
changed the Pap test in terms of collection and evaluation. The past decade has seen
molecular testing move from a reference test to an in-house test in many laboratories.
Many laboratories are now wondering whether they can effectively and efficiently bring in
molecular testing. Depending on state regulations, the types of molecular tests, staff
abilities, and administration support, the answer is a definitive YES.

High-risk HPV testing has grown in the past few years to stand with the Pap test as an
integral part of cervical cancer screening. It appears to be here to stay, and is positioned for
continued growth into the foreseeable future. The question isn’t whether your cytology
lab can afford to bring HPV testing in-house; it is whether you can afford not to. If you
don’t, someone else will. Wait too long and you may find yourself trying to win back your
clients from another lab, or you may face political battles with other departments, such as
microbiology, within your (affiliated) hospital.

Conclusion
Don’t be afraid of change, embrace it. This is a time of transition and

opportunity. What you do during this time will impact your laboratory for
many years to come.




e A\ AMERICAN SOCIETY FOR

CYTOTECHNOLOGY

Working Taogether. Shaping Our Future.

The future of cytotechnology.

Since the inception of modern cytology in the 1950's (thanks to the work of Dr. George
Papanicolaou), the field of cytology had seen little change. Only in the past 15 years
have technological advances led to the integration of molecular diagnostics,
immunocytochemistry, flow cytometry and automation in the field of cytology.

Automation has been one of the most significant changes in cytotechnology practice.
Automation in cytopreparation and computer-assisted screening has contributed to an
increase in the number of abnormal cases detected as compared to conventional
practice and methods. Other benefits to automation include increased productivity,
consistency and decreased turn-around time.?

The advent of molecular diagnostic testing has also improved the detection of clinically
relevant infections common to cervical cancer. It also has the potential for tailored
intervention of therapeutic modalities.3Molecular diagnostics similarly utilizes
microscopic analysis and interpretation. There are few cytotechnologists already
directly involved in performing and analyzing molecular tests. The impact of these
changes to the cytotechnologist's traditional scope of practice is unclear but surely
one that will certainly have an impact. Many cytotechnologists have already
enhanced their skills in molecular diagnostics. Cytotechnology training programs are
also integrating molecular diagnostics in their curriculums. The American Society for
Clinical Pathology (ASCP) currently offers certification in molecular biology for
cytotechnologists as well as other medical laboratory scientists.




Immunocytochemistry: an indispensable technique in routine
cytology.

Immunocytology is today accepted as an indispensable adjunct to
cytomorphology. It has led to a dramatic increase in diagnostic accuracy
and also allowed the identification of markers both for prognosis and
targeted therapies. Most commercially available antibodies will perform in
a reproducible and reliable way provided that the cytological specimen
has been prepared and fixed properly. In this review various aspects of
immunocytochemistry such as preparation of cytological specimens,
fixation and choice of antibodies will be discussed. The specificity of the
most commonly used antibodies is summarized and staining panels for
various tumours are suggested. In addition, the use of markers for
targeted therapy and theranostics is discussed, as well as a brief section
on the identification of infectious agents.

Cytopathology. 2011 Aug;22(4):215-29.Immunocytochemistry: an indispensable technique in routine
cytology. Skoog L, Tani E.
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Job opportunities for the cytotechnologist

There are plenty of opportunities for current and aspiring
cytotechnologists, despite the impact of automation.
Staffing practicing cytotechnologists and the contributions of
molecular diagnostics to pathology practice.
Cytotechnologists need to keep themselves abreast of future
changes, embrace technology and adapt appropriately.



Telecitologia

The second issue regards the actual benefit of preventing time
from being spent away from routine office duties. For the
telepathology method when summing the pre-screen time, scan
time, and diagnosis time, an average total of 12 minutes is
needed to perform a telepathology rapid diagnosis. An average
of 7.5 minutes of this total is actually spent by the
cytopathologist in rendering a rapid diagnosis through
telepathology. This is much shorter than the time spent for the
cytopathologist who must travel to the site and wait during the
dead time between aspirations, which can total to average over
30 minutes. Also, with the time saved by the telepathology
cytopathologist, routine office work can continue with improved
time management.



Screening for the Prevention of Cervical Cancer in the Era of

Human Papillomavirus Vaccination: An Australian Perspective.
Farnsworth, A. Acta Cytologica, 2011, 55 (4): 307 - 312

Australia has a unique and highly successful screening program for
cervical cancer which is based on the conventional Pap smear. Since
its introduction in 1991 there has been a decline in both the incidence
of and mortality from this disease. Part of the success of this program
has been the introduction of Pap test registers and strict quality
assurance measures for cervical cytology, including compulsory key
performance indicators for laboratories. Using these measures,
nationwide calculations give cervical cytology in Australia a sensitivity
of 78% for high-grade lesions and a positive predictive value (PPV) of
78%. Australia was the first country to introduce a widespread
government-funded human papillomavirus (HPV) vaccination program
in 2007. Because of the high accuracy of Australian cytologqy, HPV
testing alone, given its low PPV and high cost, is unlikely to be a
viable alternative to cytology for primary screening in this country.
Australia therefore faces unique issues and choices in integrating its
extensive vaccination program with a successful cervical screening
program.




Futur citologia ginecologica al nostre pais

Depéen Unicament de nosaltres

Tenim a un costat epidemiolegs només treballant per
demostrar la superioritat dels test de VPH i la necessitat de la
seva implantacio en el cribratge del cancer cervical

Aprofitar aquests temps de crisi economica per demostrar la
valua real (Sensitivitat i VPP) de la citologia catalana

Proposta de treball multicentric a Catalunya
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LUGA CONTRA EL CANCER

www.academia.cat/societats/citopato/index.htm
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