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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 2nd 

• 89% in USA are screened, <5% in 

developing countries 

• George Papanicolaou 

 Chantziantoniou & Al-Abbadi. Chapter in 

Encyclopedia of pathology (in press) 

http://www.expertconsultbook.com/expertconsult/b/linkTo?type=figurePage&eid=4-u1.0-B978-1-4160-5329-3..00001-3--f0005&sectionEid=4-u1.0-B978-1-4160-5329-3..00001-3--f0005&isbn=978-1-4160-5329-3&appID=NGE
http://www.google.com/url?sa=i&rct=j&q=geroge+papanicolao&source=images&cd=&cad=rja&docid=kX3Amue2V6vg-M&tbnid=98bz4EmLvlXy-M:&ved=&url=http%3A%2F%2Fwww.kmle.co.kr%2Fsearch.php%3FSearch%3DPapanicolaou%26Page%3D4&ei=klS0UcjnIIfH0QXF5oCoCQ&bvm=bv.47534661,d.d2k&psig=AFQjCNH92wZT8EJdlDESlfrAKxxAb6tRLA&ust=1370859027085670


 Charles F. Kettering  

“A story lives only 
when it is told” 

The history of cytopathology. Al-Abbadi. Chapter in Encyclopedia of pathology (in 

press) 
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CLASS I……...II……………..III………….IV……CLASS V 1930-50s 

 

 

1950-60s 

 

 

 

1960s-90s 

 

 

 

2001 

……….CIN 1………….CIN2…………CIN3/CIS…… 



SAMPLING AND COLLECTION 

• 1-2 weeks after 1st 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 

•Conventional 

•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 q 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  

• HR-HPV: 16, 18, 26, 31, 33, 35, 39, 45, 

51, 52, 53, 56, 58, 59, 66, 68, 73, and 

82. 

• HPV 16, 18 and 31 account almost 

80% of all SCC (16-18 accounts 70%). 

 

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

66 

 



Wright and Schiffman (2003)  NEJM 

Natural History of HPV Infections 



Regress(%) Progress to 

HSIL (%) 

Progression 

to invasive 

cancer 

ASC-US 68 7 0.25 

LGSIL 47 21 0.15 

HGSL 35 - 1.4 

NATURAL HISTORY OF HPV 

CARCINOGENESIS (24 months follow up) 

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 

http://www.google.com/url?sa=i&rct=j&q=gardasil&source=images&cd=&cad=rja&docid=JZmnit8raYc1vM&tbnid=B1Alv3z5PmBhdM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.women-health-info.com%2F78-Gardasil.html&ei=bVm0UYfWK87a0QXvl4HIAw&bvm=bv.47534661,d.d2k&psig=AFQjCNFGcjla1O0d8jOpIYpsRRk7BAWBUQ&ust=1370860260948091
http://www.google.com/url?sa=i&rct=j&q=&source=images&cd=&cad=rja&docid=UrZ86CotnDiZSM&tbnid=4pT7Y2Z5zb6zMM:&ved=0CAUQjRw&url=https%3A%2F%2Fadpharm.net%2Fblog%2F2011%2F04%2Ffrance-cervarix-prevention%2F&ei=ylm0UfeNO8nC0QXwqIHwBw&bvm=bv.47534661,d.d2k&psig=AFQjCNGDiUP2zhZziLG7Mo95m8LJuDrf7w&ust=1370860335738143


Sheikh Khalifa Medical City (SKMC) 

 

 

TOTAL (YEAR) 9-10,000 

ASC-US 2.1% 

LGSIL 1.4% 

HGSIL 0.5% 

CARCINOMA 0.2% 



THIN PREP AT SKMC 



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 
• CervistaTM 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 0 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) 

 

 



F1 F2 

Cervista™ HPV HR Reaction Format 

C 

G 

A 

A 

C 

C 

Invader® Oligo 

Probe Probe 

FRET Cassette 1 FRET Cassette 2 

Released 5´ Flap 

Cleavage Site 

Internal Control-specific target HPV-specific targets 

Cleavage Site 

Invader® Oligo 

Released 5´ Flap 

Cleavage 
Site 

Cleavage 
Site 

A 

T 

F1 Q 
F2 Q 



Cervista™ HPV HR Test Workflow 

Pellet Cells Genfind Extraction 

Incubation Read & Analyze Reaction 

Setup 

MAGNET 
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M. Husain, 2003 

Bethesda Squamous Epithelial 

Abnormalities 

Negative ASC-US Low 

Grade 

SIL 

ASC – 

rule out 

HGSIL 

High 

Grade 

SIL 

CA 



Bethesda Glandular Epithelial             

  Abnormalities 

Negative 

(benign 

endometrial 

cells) 

AGC –  

Atypical Endocervical Cells 

AGC – 
Atypical 

endometrial 

cells 

Adenoca 

NOS Favor 

neoplastic 
AIS 



TISSUE EPITHELIAL CELL 

ABNORMALITIS 
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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 ?? 



??? 

• 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                 





THANK YOU 



ASCUS 



ASC-H 



LGSIL 



LGSIL 

? HGSIL 



HGSIL 

 



HGSIL 

LBC LGSIL VS HGSIL 



       HGSIL IN CLEFTS 



KERATINZING SQUAMOUS C CA 



NON-KERATINZING SQUAMOUS 

CELL CA 

  

  



AGUS: ENDOCERVICAL 

LBC 



AGUS:ENDMETRIAL 

 

 

F/U: Hyperplasia 



AIS 

LBC 



ENDOCERVICAL ADENOCARCINOMA 

http://pathology2.jhu.edu/cyto_tutorial/Considerations/Images/FEMALE/ACA-CX.jpg
http://pathology2.jhu.edu/cyto_tutorial/Considerations/Images/FEMALE/ACA-CX2.jpg
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http://pathology2.jhu.edu/cyto_tutorial/Considerations/Images/FEMALE/acacx40.jpg


ADENOCARCINOMA: ENDOMETRIAL 

http://pathology2.jhu.edu/cyto_tutorial/Considerations/Images/FEMALE/ACA-EM1.jpg
http://pathology2.jhu.edu/cyto_tutorial/Considerations/Images/FEMALE/ACA-EM2.jpg
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http://pathology2.jhu.edu/cyto_tutorial/Considerations/Images/FEMALE/ACA-EM4.jpg
http://pathology2.jhu.edu/cyto_tutorial/Considerations/Images/FEMALE/ACA-EM5.jpg
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         HPV Testing 

Cervista Overview 

   Invader Chemistry 

 workflow/ Equipments 

Advantages 

Presentation Overview 



HPV Testing 

• Clinical Importance of HPV 

• ASCUS Management: Reflex Testing 

• Co-testing: Pap + HPV 

• Primary Screening 

• Genotyping 



Product Overview  

• CervistaTM 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 
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Cervista™ HPV HR 
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 

 

Invader
 ®

 Chemistry 

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

Probe 

Repeating Process 
Amplifies Signal 

Cleavase® 
Enzyme 



  

Invader
 ® Chemistry Overview - Summary 
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Signal amplification is typically ~107 
per molecule of target sequence. 

Rev. 082608 



F1 F2 

Cervista™ HPV HR Reaction Format 

C 

G 

A 

A 

C 

C 

Invader® Oligo 

Probe Probe 

FRET Cassette 1 FRET Cassette 2 

Released 5´ Flap 

Cleavage Site 

Internal Control-specific target HPV-specific targets 

Cleavage Site 

Invader® Oligo 

Released 5´ Flap 

Cleavage 
Site 

Cleavage 
Site 

A 

T 

F1 Q 
F2 Q 



How it works 



Cervista™ HPV HR Test Workflow 

Pellet Cells Genfind Extraction 

Incubation Read & Analyze Reaction 

Setup 

MAGNET 
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Cervista™
 
HPV HR Test 

Sample Preparation – DNA Extraction 

Step 1 Aliquot 2 ml of sample from vial and concentrate cells 

Step 2 Lyse cells and treat with Proteinase K 

Step 3 Bind DNA to paramagnetic beads 

Step 4 Wash with buffer to remove contaminates  

Step 5 Wash with 70% ethanol to remove contaminates 

Step 6 Elute DNA from magnet using TE buffer  

Step 7 Transfer DNA to new plate 



Cervista™
 
HPV HR Test 

Sample Preparation – Cervista™ HPV HR Set Up 

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 

Step 6 Read and Analyze results 

 



Cervista™
 
HPV HR Test 

Sample Preparation – Cervista™ HPV HR Set Up 

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 

Step 6 Read and Analyze results 

 



Cervista™
 
HPV HR Test 

Sample Preparation – Cervista™ HPV HR Set Up 

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 

Step 6 Read and Analyze results 

 



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 



Interpretation of Results 

User-friendly 

• Intuitive user interface 

• Screen-by-screen 
walkthrough of process 
steps 

 

Flexible 

• Multiple reporting 
options 

 

Data Analysis Software 

69 © 2009 Hologic, Inc. All right reserved. B0043-0309 RevA 



  

Cervista™ HPV Reagent Overview 

• HPV-specific probes are 

grouped based on viral 

types with similar DNA 

sequences 

M
ix 1

 



  

Equipment & Peripherals  
used with Manual CervistaTM HPV HR Process 

Microplate Magnet 

Tecan InfiniteTM Thermal Cycler Aspirator & Pump 

Thermomixer 

•Sample Prep. 
 

•Lysis of  
cervical cells 

 

Centrifuge 

•Sample Prep. 
 

•Pellet cells 

 

•Sample Prep. 
 

•DNA 
separation from 
solution 

 

•Sample Prep. 
 

•DNA isolation 
& purification 

 

•Analytics 
 

•Isothermal 
incubation 

 

•Read & 
analyze 

 

 



Clinical Performance 

CIN2+ detection: 

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

Cervista™ HPV HR Colposcopy/Histology  

Positive Negative‡ Total 

Positive 64 705 769 

Negative 5 558 563 

Total 69 1263 1332 

93% 
detection 

3 No CIN or CIN1 by Central Histology or Colposcopy without Central Histology 

72 © 2009 Hologic, Inc. All right reserved. B0043-0309 RevA 



Clinical Performance 

CIN3+ detection: 

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

Cervista™ HPV HR Colposcopy/Consensus Histology  

Positive Negative‡ Total 

Positive 22 747 769 

Negative 0 563 563 

Total 22 1310 1332 

100% 
detection 

‡No CIN, CIN1 or CIN2 by Central Histology or Colposcopy without Central Histology.  

73 © 2009 Hologic, Inc. All right reserved. B0043-0309 RevA 



      CervistaTM HPV HR Benefits 



Only FDA approved HPV screening test with an internal control 

• Confirms the presence of adequate cellular material for testing 

• Confirms that no inhibitory substances are present 

• Minimizes false-negatives due to insufficient sample cellularity 

 

Confidence of an Internal Control 

© 2009 Hologic, Inc. All 
right reserved. 

75 

Test Contains an Internal Control 

B0043-0309 RevA 

CervistaTM HPV HR: The only FDA-approved HPV test 
with an internal control 

Example Invader Call ReporterTM Output 



Minimizes False Positives  
• Cross-reactivity to these common low-risk HPV types 

causes  

false-positive results, which can lead to unnecessary 

colposcopies. 

1Hybrid 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. 
  Am J Clin Pathol 2008;130:401-408. 

76 © 2009 Hologic, Inc. All right 
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Substantially Reducing Patient Call Backs 
• Requires only half the sample 

volume of other HPV tests  

(2 ml vs. 4 ml) 

- Increases the 

likelihood of useful 

sample volume 

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 

tests1 

1Solomon et al, JNCI, 2001. 

Minimum Sample amount Required to Perform Test1 

hc2 

2 ml 

4 ml 

hc2 

4.7% 

<1% 

Indeterminate Rate 

77 © 2009 Hologic, Inc. All right 
reserved. 
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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 

• 100% detection of CIN3+a  

• 93% detection of CIN2+a 

• 99% Negative Predictive Value (NPV) 

• No cross-reactivity with common low risk HPV types 

• 6, 11, 42, 43, 44, 53b 

• 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 



Thank you! 

P S Vignesh 
vignesh.pattinam@hologic.com 


