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HISTORY

Before 1930, cx cancer was the most
common cause of cancer death...now it
IS not even in the 10th USA

In developing countries, still 2"d

89% In USA are screened, <5% In
developing countries

George Papanicolaou

Chantziantoniou & Al-Abbadi. Chapter in
Encyclopedia of pathology (in press)
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"A story lives only
when it is told”

Charles F. Kettering

"My interest is in the future because | am
going to spend the rest of my life there "

The history of cytopathology. Al-Abbadi. Chapter in Encyclopedia of pathology (in
press)
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“"FIRST COLOR ATLAS OF
GYNECOLOGICAL CYTOLOGY"
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SAMPLING AND COLLECTION

1-2 weeks after 15t day of cycle
No vaginal medications

No Intercourse the nite before
Non-lubricated speculum
Clean mucus 7 discharge
Before Acetic acid or Lugol
Ecto & endocervix



PAP TEST
eConventional

Liquid based



ADVANTAGES OF LBC

Duplicate prep.
Out of vial sample for HPV testing &
others

Thinner cell preparation

Increased detection rate of LGSIL and
HGSIL ?

Easier screening by CT and
pathologists



LIQUID BASE
CYTOLOGY

A.ThinPrep 20
mm 1996

B. SurePath
1.3 mm 1999

C. MonoPrep
2006




AUTOMATED SCREENING

A. Focal Point
SLIDE profiler
1998

B. ThinPrep
Imaging System
2003

C. More
technologies




SCREENING PROGRAMS
OPPORTUNISTIC

VS

ORGANIZED



SCREENING GUIDELINES IN USA
FOR WOMEN WITH AVERAGE RISK

Start at 21 years
21-29: with smears g 3 years (C or LB)

30-65: Q 3years by smears or Q5 years
with cotesting (ACOG, ACS, ASCCP,
ASCP)

65: End screening if no prior hx.

Screening after hysterectomy: not
recommended if no hx. Of CIN 2 or
higher



Human Papillomavirus > 100
types

* Low-risk: 6, 11, 42, 43, 44, 53, 54, 57,
66



Natural History of HPV Infections

Transient Infection Persistent HPV Infection

Mild cytologic
abnormalities
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‘ : lesion
Clearance Regression

Wright and Schiffman (2003) NEJM



NATURAL HISTORY OF HPV
CARCINOGENESIS (24 months follow up)

Regress(%) | Progress to | Progression
HSIL (%) to invasive
cancer

Melnikow et al. Obstet Gynecol 1998;92(4 Pt 2) 727-735 (meta analysis)



HPV VACCINES

Gardasil (Merck): quadrivalent, HPV
6,11, 16 & 18

Cervarix (GlaxoSmithKline): bivalent for
HPV 16 & 18

3 doses age 9-26

Problems; Not 100% protection and
cost
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Sheikh Khalifa Medical City (SKMC)

TOTAL (YEAR) 9-10,000
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CERVISTA AT SKMC




HPV TESTING

* Only High Risk types (no place of
LR types testing in screening or
mx.)

 Molecular techniques:
—Hybrid capture (Qiagen, ALTS trial)
—Target amplification (Cobas, Roche)
—Invader chemistry (Cervista, Hologic)
—Aptima assays (RNA based, Hologic)



Cervista

Cervista™ HPV HR is an FDA approved test that
screens for the presence of 14 high-risk HPV types

Only FDA approved HPV screening test with an
Internal control

Non amplification, DNA hybridization with isothermal
environment (Invader Chemistry)

Very low false +ves and O cross reactivity with LR-
HPV

Sensitivity 91.4%, Reproducibility 98.8%, NPV 97%

Castle PE & Solomon D. Am J Clin Path 2008. Day J et al J Clin Virol 2009.
Johnson LR et al. Am J Clin Path 2008. Brian K et al. J Clin Microbiol 2013

Nishino HT et al. Cancer Cytopathology 2011 (Review)



facts of life
Cervista™ HPV HR Reaction Format

Internal Control-specific target HPV-specific targets

Cleavage Site Cleavage Site
: : l Probe \ l Probe
Invader® Oligo Invader’ Oligo
* *
Released 5 Flap Released 5 Flap
LD a0 <
Cleavage Cleavage
Site .

v
1D

FRET Cassette 1 FRET Cassette 2

O

HOLOGIC

Tha Women's Health Comparty



facts of life
Cervista” HPV HR Test Workflow

Pellet Cells
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Reaction

Read & Analyze Incubation
Setup

HOLOGIC
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Bethesda Squamous Epithelial

Negative

Abnormalities

rule out
HGSIL

in, 2003




Bethesda Glandular Epithelial

Negative
(benign
endometrial
cells)

Abnormalities

Atypical Endocervical Cells

NON

Favor
neoplastic

AlS

Atypical
endometrial
cells

Adenoca




TISSUE EPITHELIAL CELL
ABNORMALITIS

Non- Micro-
Dysplastic Invasion
Epithelium

CIN1 | CIN2 | CIN 3 |
Mild Moderate Severe Carcinoma
Dysplasia Dysplasia | Dysplasia | in Situ

(——
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WWW.asccp.org

 Massad et al, 2012 updated consensus:
Journal of Lower Genital Tract Disease
(17), 52013-S1-S27



CHANGES IN 2012 GUIDLINES

Cytology reported as negative but lacking
endocervical cells can be managed without
early repeat.

CIN 1 on endocervical curettage should be
managed as CIN 1, not as a

positive ECC.

Cytology reported as unsatisfactory requires
repeat even if HPV negative.

LGSIL-H not accepted



CONT....

« Genotyping triages HPV-positive women with HPV
type 16 or type 18 to earlier colposcopy only after
negative cytology; colposcopy is indicated for all
women with HPV and ASC-US, regardless of
genotyping

 For ASC-US cytology, immediate colposcopy is not
an option. The serial cytology option for ASC-US
Incorporates cytology at 12 months, not 6 months
and 12 months, and then if negative, cytology every
3 years.



CONT....

« HPV-negative and ASC-US results should be
followed with co-testing at 3 years rather
than 5 years.

« HPV-negative and ASC-US results are
Insufficient to allow exit from screening at
age 65 years.

 The pathway to long-term follow-up of
treated and untreated CIN 2+ is more clearly
defined by incorporating co-testing.



CONT....

More strategies incorporate co-testing

to reduce follow-up visits. Pap-only
strategies are now limited to women

younger than 30 years, but
co-testing Is expanded even to women

younger than 30 years in some

circumstances.
Women aged 21-24 years are managed

conservatively.



CURRENT HEATED
DEBATE

PRIMARY
SCREENING 7?7



27707

* OPTION 1: PAP TEST
ALONE

* OPTION 2: HPV TESTING

- OPTION 3: COTESTING (PAP
+ HPV TESTING)

COST COST COST COST



FUTURE QUESTIONS

» Post treatment follow up for HGSIL
» -ve colposcopy for LSIL cytology
 HPV genotyping follow up

 Post HPV vaccination era

* Post regression for HGSIL



FUTURE QUESTIONS

» Post treatment follow up for HGSIL
» -ve colposcopy for LSIL cytology
 HPV genotyping follow up

 Post HPV vaccination era

* Post regression for HGSIL

SO CAN YOU KEEP UP WITH THE
LABORATORIANS
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LGSIL VS HGSIL




HGSIL IN CLEFTS




KERATINZING SQUAMOUS C CA




NON-KERATINZING SQUAMOUS
CELL CA




AGUS: ENDOCERVICAL




AGUS:enDMETRIAL

F/U: Hyperplasia






ENDOCERVICAL ADENOCARCINOMA
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ADENOCARCINOMA: ENDOMETRIAL
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Advances in HPV Testing

PS Vignesh, MD

Clinical Support Specialist
South Asia and Middle East

factsof life




Presentation Overview

HPV Testing

Cervista Overview

Invader Chemistry

workflow/ Equipments

Advantages

Tha Women's Health Compary



Eacts of life

HPV Testing

e Clinical Importance of HPV

« ASCUS Management: Reflex Testing
» Co-testing: Pap + HPV

* Primary Screening

« Genotyping

HOLOGIC

The Women's Health Comparry



Eacts of life

Product Overview

« Cervista™ HPV HR is an FDA approved test that
screens for the presence of 14 high-risk HPV types

* Only FDA approved HPV screening test with an internal
control

» Reduces patient call backs
- Only 2 ml sample volume required
- <1% indeterminate rate

- No equivocal zone for interpretation

HOLOGIC

The Women's Health Comparry



ﬁacts of life

Cervista™ HPV HR
Invader® Chemistry

Tha Women's Health Compary



facts of life ® _
Invader = Chemistry

« A technology protected by 56 issued U.S. patents
 Structure-specific recognition and cleavage with Cleavase” enzyme
 Signal amplification: requires no PCR

 |Isothermal reactions: no thermal cycling needed

 Fluorescence detection

Cleavase® Repeating Process

Amplifies Signal

Invader” and Cleavase” are registered trademarks of Third Wave Technologies, Inc.
Copyright © 2009 Third Wave Technologies, Inc. All rights reserved.

HOLOGIC

The Women's Haalth Comparty



EaCtS of life

Invader ® Chemistry Overview - Summary
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facts of life
Cervista™ HPV HR Reaction Format

Internal Control-specific target HPV-specific targets

Cleavage Site Cleavage Site
: : l Probe \ l Probe
Invader’ Oligo Invader® Oligo
* *
Released 5 Flap Released 5 Flap
LD a0 <
Cleavage Cleavage
Site .

v
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FRET Cassette 1 FRET Cassette 2

O
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Eacts of life

Cer)istarvpy

How It works

HOLOGIC

The Women's Haalth Comparty



facts of life
Cervista” HPV HR Test Workflow

Pellet Cells
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Reaction

Read & Analyze Incubation
Setup

HOLOGIC

The Women's Haalth Comparty



Eacts of life _
Cervista™ HPV HR Test

Sample Preparation — DNA Extraction

Cervista
S (& o 4 HOUR WALK-AWAY TIME QD =
e —— S —\
L s eemeeme e e ne e e e e aeaaed Ivadersetup e
SAMPLE PREPARATION ANALYTICS

READ AND ANALYZE

6-7 hours

Aliquot 2 ml of sample from vial and concentrate cells
Lyse cells and treat with Proteinase K

Bind DNA to paramagnetic beads

Wash with buffer to remove contaminates

Wash with 70% ethanol to remove contaminates
Elute DNA from magnet using TE buffer

HOLOGIC
Transfer DNA to new plate m—



Eacts of life _
Cervista™ HPV HR Test

Sample Preparaton—-Cer vi st a ™

Cervista
S 9 ~ B 4 HOUR WALK-AWAY TIME o
[ =
e e—— Sl
SAMPLE PREPARATION ANALYTICS

READ AND ANALYZE

6-7 hours

Prepare Mix worksheet and Plate map
Aliguot samples and controls

Denature samples and controls

HP V

Prepare 3 master mixes by combining HPV Oligo mixes and

Cleavase Enzyme and add to samples and controls

Step 5 Incubate for 4 hours unattended

HOLOGIC

Step 6 Read and Analyze results

The Women's Health Comparry



Eacts of life .
Cervista™ HPV HR Test

Sample Preparation—-Cer vi sta™ HPV H

Cervista
~ ~ S 4 HOUR WALK-AWAY TIME (] l—:
] o e S el '

| J——

SAMPLE PREPARATION ANALYTICS

READ AND ANALYZE

£

| 5

Step 1 Prepare Mix worksheet and Plate map
Step 2 Aliquot samples and controls
Step 3 Denature samples and controls

Step 4 Prepare 3 master mixes by combining HPV Oligo mixes and
Cleavase® Enzyme and add to samples and controls

Step 5 Incubate for 4 hours unattended
HOLOGIC

Tha Women's Health Comparty

Step 6 Read and Analyze results



1 i
{m "Eervista™ HPV HR Test

Sample Preparaton—-Cer vi st a™ HPV H]

Cervista
(& ] ~ ~ 4 HOUR WALK-AWAY TIME
‘ﬁhl—_-l-l
et yMevadersetwp i L
SAMPLE PREPARATION ANALYTICS

READ AND ANZLYZE

- 6-7 hours

Step 1 Prepare Mix worksheet and Plate map
Step 2 Aliguot samples and controls
Step 3 Denature samples and controls

Step 4 Prepare 3 master mixes by combining HPV Oligo mixes and
Cleavase® Enzyme and add to samples and controls

Step 5 Incubate for 4 hours unattended
HOLOGIC

Tha Women's Health Comparty

Step 6 Read and Analyze results



Eacts of life
Cervista™ HPV HR Test

* Increased Efficiency

« 2 ml of sample
« Greater ability to test sample after cervical screening

 Greater likelihood of useful sample volume remaining for
additional testing

 Following DNA Extraction and Cervista set up, test runs
unattended for 4 hours

Cervista
~
7 4 HOUR WALK-AWAY TIME E
| e e ke e
SAMPLE PREPARATION ANALYTICS

READ AND ANALYZE

6-7 hours

HOLOGIC

The Women's Health Comparry



acts of life

Interpretation of Results

¢ Intuitive user interface

e Screen-by-screen
walkthrough of process
steps

e Multiple reporting
options

£ Invade

THIRD WAVE
TECHNOLOGIES

| Mix reparation | Sample Placement Resuts |2 11 |

Bidnis |Pm~1mz Next |

1. Select Raw Data File

[Test Dataxis

2. Select Worksheet

__, [prate 1

Read DatefTime Stamp

=] [159an-20082:10Pu 3.Imporn Raw Data

rhniPiasResuts | [NEETTRIREIEEE RO IS e s e
Gampie 1D Cenvista™ HPV Resull Valigity  HPVi6  HPVi8 16GDNA 18gDNA % Difference
NTC  NIC  NIC  NIC  gDNANTC
No Target Control (NTC) Valid Valid Control
Sample 1D Cenvista™ HPV Resull Valigity  HPVI6  HPVIB 16GDNA 18gDNA  Average % Difference
FOZ  FOZ  FOZ  FOZ  GDNAFOZ GDNAFOZ —

HPV16 Control POS: HPV16 Valid Control 3.82 1.04 497 505 501 17%

HPV18 Control POS:HPV18 Valid Control 1.02 385 498 5.06 502 15%
101 NEG valid 103 124 500 500 505 18%
102 NEG Valid 1.40 098 158 164 1 HVV 40%
103 NEG valid 104 126 169 191 180 9%
104 NEG valid 105 101 199 226 212 128%
105 NEG Valid 1.06 127 150 151 151 1.0%
106 NEG valid 200 121 510 502 506 17%
107 NEG valid 135 099 186 185 176 "%
108 POS:HPVIS valid 133 an 265 289 217 6%
109 NEG valid 108 101 517 616 566 176%
110 NEG valid 133 120 186 151 158 92%
m NEG Valid 137 096 1474 1452 1463 15%
112 NEG valid 105 097 232 233 233 07%
13 NEG valig 197 088 1242 1236 1239 05%
114 NEG valid 142 132 183 192 1.08 50%
115 NEG valid 140 129 756 816 786 76%
116 POS:HPV16818 valid 337 465 183 217 200 16.9%
"7 NEG Valid 141 130 592 569 581 41%
118 NEG valig 131 123 635 550 642 23%
119 NEG valid 137 126 1428 1484 1458 38%
120 NEG Valid 7135 ; 2% 489 483 476 2 9;7
121 NEG valid 138 137 1225 1256 1240 25%
122 NEG Valid 200 098 191 184 188 38%

¥

Assay Type: HPV 16118 Start DatefTime: 15-Jan-2008 1:40 PM Operator: 1014

Run ID: 2009_01154

HOLOGIC

The Women's Health Comparry



facts of life

Cervista™ HPV Reagent Overview

g ~O W \

S
=~
-
N

Al

'r\b‘
57
. 2~
‘.;;.,f 6108
9304  MMS
62

A6D33 6l
MM?7
PCPVI

5513

CgPV1

AD
,X;- ,."112
-~
1/‘;{
" )g](}hl Rh] Rhe
8061 2 Rhd. Rha T,
3 Rhb 7
MIPY Rhe

@k\,\N

T XI

Ic:

The Women's Health Company



facts of life
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facts of life

Clinical Performance

e Cervista” HPV HR versus Colposcopy/Consensus Histology results
(CIN2+) among women with ASC-US cytology

Cervista™ HPV HR Colposcopy/Histology
Positive Negative® Total 0
Positive 64 705 769 9 3 A)
, detection
Negative 5 558 563
Total 69 1263 1332
3 No CIN or CIN1 by Central Histology or Colposcopy without Central Histology IC~

The Women's Health Comparry



facts of life

Clinical Performance

e Cervista” HPV HR versus Colposcopy/Consensus Histology results
(CIN3+) among women with ASC-US cytology

Cervista™ HPV HR Colposcopy/Consensus Histology
Positive Negative® Total 0
Positive 22 747 769 1 O O A)
, detection
Negative 0 563 563
Total 22 1310 1332
*No CIN, CIN1 or CIN2 by Central Histology or Colposcopy without Central Histology. IC"

The Women's Health Comparry



Eacts of life

Cé”)/iéf&l“HPV HR

Be Certain. Be in Control.

Cervista™ HPV HR Benefits

The 8 ith

Women's Health Comparry



facts of life

Confidence of an Internal Control

» Confirms the presence of adequate cellular material for testing
« Confirms that no inhibitory substances are present

. Mlnlmlzes false-ne ga lves plue to insufficient samp le cellu I’ItX
Test Contains an Int Contro Cervista™ PV HR: The A-approved HPV test

with an mternal control

Example Invader Call Reporter™ Output

Genomic DNA Signal HPV Signal

hc2® CE'/?)/{StEZ‘"HPV HR

No Yes

True Negative

© 2009 Hologic, Inc. All 75 HOLOG'C

. Tha Women's Health Com
right reserved. ST,



facts of life

Minimizes False Positives

 Cross-reactivity to these common low-risk HPV types
causes
false-positive results, which can lead to unnecessary
colposcopies.

C@iéta'“HPv HR

LRHPVType  hC2® 12 Ce/rjyiéta'HPv

Cross-
6 Reacts None
Cross-
1 Reacts None
Cross-
42 Reacts None
43 Cross- N
Reacts one
Cross-
44 Reacts NOI’Ie
Cross- N
93 Reacts one
IHybrid Capture® 2 High-Risk HPV DNA Test® package insert #L00665, Rev. 2, 2007
2Castle PE, Solomon D., et al. A Comparison of Two Methods to Determine the Presence of High-Risk HPV Cervical Infections. MGIC"
Am J Clin Pathol 2008;130:401-408.

The Women's Health Comparry

76 © 2009 Hologic, Inc. All right



Eacts of life

Substantially Reducing Patient Call Backs

¢ ReqUireS Only half the Sample Minimum Sample amount Required to Perform Test?!

77

volume of other HPV tests
(2 ml vs. 4 ml)

- Increases the
likelihood of useful
sample volume

4 mi

e

\ 2ml

hc2 Ceristarpy i

remaining for
additional testing

* Providing clear results without an equivocal
(gray) zone

* Reduces the indeterminate rate to <1%,
compared with 4% or more for other HPV
tests!

Indeterminate Rate

N\

<1%

S— .

hc2 CerVistavpy R

4.7%

—_—

1Solomon et al, JNCI, 2001.

© 2009 Hologic, Inc. All right

HOLOGIC
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facts of life

Cervista™ HPV HR Test
* Detects 14 HPV high risk types

« 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68

« Confidence in Results

e 100% detection of CIN3+2

93% detection of CIN2+2

99% Negative Predictive Value (NPV)

No cross-reactivity with common low risk HPV types

« 6,11, 42,43, 44,53°

Internal control specific for human histone 2, H2be (HIST2H2BE)
« Confirms sample is adequate, no inhibitory substances present

* Prevents false negatives due to insufficient cellularity

a Cervista multicenter clinical trial, 2006 — 2008, data on file, Hologic, Inc.
b Cervista™ HPV HR package insert #15-3053, 2009

HOLOGIC

The Women's Health Comparry



Thank you!

P S Vignesh
vignesh.pattinam@hologic.com

HOLOGIC
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