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Presentation Notes
The slides in the Spring 2009 Literature Review are designed to be used together with the rest of the Educate the Educators slide set.  With each literature review we plan to provide you with key slides to keep your lectures up to date.


1 HPV Detection Methods

FDA-approved high-risk tests:

* Hybrid Capture 2 is a solution hybridization

method that detects 13 high-risk HPV types
(16, 18, 31, 33, 39 NGO 1, 52, 56, 58, 59, G&

« Cervista HPV HR uses an isothermal
enzymatic DNA amplification process to

detect 14 high-risk HPV types (includes 66 in
addition to other 13 high-risk types)
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There are now two FDA-approved high-risk HPV tests.  One is the Hybrid Capture 2 HPV DNA Assay (hc2) that has been around for a number of years.  hc2 is a solution hybridization method that detects 13 high-risk types of HPV.  Cervista HPV HR was just approved for use in the U.S. by the FDA in March 2009.  The Cervista assay is an isothermal enzymatic DNA amplification process that detects 14 high-risk HPV types.  These include the 13 types detected by hc2 as well as HPV 66.  Data on the clinical performance characteristics of the Cervista HR assay will be available in the package insert when the test becomes available in the next several months.  Both tests are approved to screen patients with ASC-US cervical cytology results to determine the need for referral to colposcopy.  Both are also approved to be used adjunctively with cervical cytology to screen women 30 years and older to assess the presence or absence of high-risk HPV types.


HPV Genotyping Methods
Detection of HPV 16 and 18:

Cervista HPV 16/18 was approved by the
FDA in March 2009.

This test is designed to detect HPV 16 and 18

Approved for adjunctive use when screening
women > 30 yrs with HR HPV and cytology

Approved to identify specific high-risk types
of HPV in women with ASC-US
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In March 2009 the FDA also approved the Cervista HPV 16/18 test.  This is the first FDA-approved test specifically designed to detect HPV 16 and 18.  It is designed to be used out of liquid-based cytology media (ThinPrep).  The FDA approved Cervista HPV 16/18 to be used in women 30 years and older adjunctively with the high-risk test in combination with cervical cytology to assess the presence or absence of specific high-risk types of HPV.  It also approved the test to be used adjunctively with the high-risk test in patients with ASC-US to assess the presence or absence of specific high-risk types of HPV.  They state that the results of this test are not intended to prevent women from proceeding to colposcopy.   Data on the clinical performance characteristics of the genotyping assay will be available in the package insert when the test becomes available in the next several months.


HPYV (+) / Pap (-) Women

Management approaches:

« 2006 Consensus Guidelines identified two
acceptable approaches for management

* Perform BOTH cytology and high-risk HPV
testing at 12 months

* Use a HPV genotying assay to determine
which women have HPV 16 or 18
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The 2006 Consensus Guidelines identified two acceptable approaches to managing high-risk HPV positive / cytology negative women 30 years and older.  One is to repeat BOTH the cytology and the high-risk HPV test at 12 months.  Women with abnormal Pap tests (LSIL and greater) and those who are persistently positive for high-risk types of HPV should be referred to colposcopy.  Women who are negative on BOTH tests should undergo repeat screening in 3 years (see next slide for algorithm).  The other approach is to utilize a HPV genotyping assay to determine which women are positive for HPV 16 or 18 and which are not.  Women positive for HPV 16 or 18 should be referred to colposcopy whereas those who do not have 16 or 18 would have BOTH cytology and high-risk HPV testing repeated at 12 months (see following algorithm).  


Use of HPV DNA Testing * as an Adjunct to Cytology for Cervical
Cancer Screening in Women 30 Years and Older

Cytology negative Cytology ASCUS or greater
F B
HPV (-) HPV (+)
o Repeat BOTH tests
screenin
Not before 3 y%am @ 12 months ‘
I
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: Cytology negative Cytology abnormal
Bof: nogadve HPV (+) any HPV result '
L L \__ Manage per
ASCCP Guideline
Routine
screening Colposcopy
@ 3 years

ASC Pl

2007, Copynght Amencan Sociely for Colposcopy and Cenvical Pathology

* Test only for high-risk (oncogenic)
types of HPV
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This is the algorithm which was recommended by the 2004 Interim Guidance on the use of HPV DNA testing for screening women 30 yrs and older.  It was reviewed and formally recommended at the 2006 Consensus Guideline Conference.


Use of HPV Genotyping to Manage HPV HR * Positive / Cytology Negative
Women 30 Years and Older

HPV HR Positive / Cytology negative

rd ke ™
HPV 16 /18 (+) HPV 16/18 (-)
Repeat BOTH cytology and HR HPV test
& 12 months
I
v '
" Cytology negative Cytology abnormal
Bt nogasve HPV (+) any HPV result
v l l T~
Manage per
Routine ASCCP Guideline
Colposcopy screening Colposcopy
@ 3 years
* Test that detects any of the 14 high-risk
m ({oncogenic) types of HPV

Copyright 2004, 2008 Amencan Sociely for Colposcopy and Cervical Pathology



Presenter
Presentation Notes
This is the algorithm for using HPV 16 and 18 genotyping that was discussed and approved at the 2006 Consensus Guidelines Conference.  The algorithm has now been released by the ASCCP since a FDA-approved HPV genotyping assay is available.


" Women with ASC-US

What is the role of genotyping?

Consensus Guidelines do not recommend
HPV genotyping in women with ASC-US

In ALTS the risk of CIN 2+ in HPV 16/18
positive ASC-US was approximately 40%

However risk of CIN 2,3 in non-16/18 HPV
high-risk positive ASC-US was about 20%

ALL HPV (+) ASC-US require colposcopy
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The 2006 Consensus Guidelines do not recommend HPV genotyping in women with ASC-US.  This is because in women 21 years and older, the overall two-year cumulative risk of CIN 2+ was 25%.  Stratifying by HPV genotype it was found that the risk of CIN 2+ in HPV 16 or 18 positive ASC-US was approximately 40%.  However, the risk of CIN 2+ in HPV high-risk (non 16/18) positive ASC-US was about 20%.  Therefore the risk of CIN 2+ in non-16/18 HPV high-risk positive women with ASC-US remains high enough to warrant colposcopy.  Data from the pivotal trial of the new HPV genotyping assay for HPV 16/18 that led to the FDA-approved indication of using 16/18 genotyping in women with ASC-US has not yet been published.  Once available, this data, as well as data from the ongoing clinical trials of genotyping tests being developed by other companies, may necessitate changes in the management guidelines.


HPYV Testing for Screening

Joint European cohort study

* Includes 24,295 women from 7 HPV
screening trials in 6 European countries - age
ranges varied between the trials

 Included only studies in which > 1 Pap or
histopathology exam during follow-up

 End-point; cumulative incidence of CIN 3+

Dillner et al. BMJ 2008,337:a1754
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Last year the Joint European Cohort Study was published which includes over 24,000 women from 6 European countries who were enrolled in 7 HPV screening trials. These trials are somewhat heterogeneous, the age ranges varied somewhat between the trials, and some of them include women under 30 years of age.  To be included in the Joint European Cohort Study, the trial had to follow up women with at least one or more Pap or a colposcopic exam with histopathology during the follow up period, and the endpoint was cumulative incidence of CIN3+.  The endpoint of CIN3+ is important because CIN3+ is believed to be a much more rigorous endpoint than a CIN 2,3.  This trial was able to use the endpoint of CIN 3+ only because it pulled the data from over 24,000 women.
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This shows the cumulative incidence of CIN3+ in these combined trials over a period of up to 72 months.  When you look at a time frame of 36 months, the cumulative incidence of CIN3 in women who were Pap negative is almost 50 per 10,000; if you look at women in these trials who were high-risk HPV negative that cumulative incidence at 36 months is less than 10, and if women were both HPV and Pap negative it is somewhat lower.  With continued follow up up through 72 months or 6 years in the Pap negative women almost 10 per 10,000 had a biopsy-confirmed CIN 3 lesion.  If women were high-risk HPV negative or Pap and high-risk HPV negative the cumulative incidence is 20 or slightly under 20 per 10,000.  This corresponds to an incidence of about 0.2 percent compared to 1 percent after 6 years for women who were Pap negative.



HPYV Testing for Screening

Swedish randomized trial

12,527 women 32-38 yrs of age

Randomized to conventional cytology or cytology
plus HPV (PCR with GP5+/6+)

HPV (+) / Pap (-) retested with BOTH at 12 mos -
colpo if persistently HPV (+)*

Follow-up by registry data for 4.1 yrs

Naucler et al. (2009) JNCI 101:88-99 *same type of HPV
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The Swedescreen randomized screening trial enrolled over 12,000 women, 32 to 38 years of age in Sweden.  These women were randomized to get either a conventional Pap or the Pap plus HPV DNA testing.  In this study they used the polymerase chain reaction test for HPV using consensus primers that detect all of the high-risk types of HPV. Women who were HPV positive and Pap negative were retested with both tests at 12 months, and if they were persistently positive for the same type of HPV at 12 months, they underwent colposcopy.  They then followed up all women using the Swedish registry data for 4.1 years.  


B2

Performance of HPV DNA Testing and
Cytology in Swedescreen

CIN 2 CIN 3+
Sens. Spec. Sens. Spec.

HPV testing 95% 94% 96% 94%
Cytology 71% 99% 74% 98%

Naucler et al. (2009) JNCI 101:88-99
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This shows the comparative performance of HPV DNA testing and cytology for detecting either CIN 2 or CIN 3+ in the Pap plus HPV DNA testing arm of Swedescreen.  HPV DNA testing had a significantly higher sensitivity than did cytology (note this is with a conventional Pap test and the overall rate of positivity is quite low given the high specificity seen with cytology).  HPV DNA testing also had a lower specificity than cytology in this study.


a
Performance of Different Strategies to

Detect CIN 2+

No. Tests
Screening strategy Sens. PPV* per CIN2+
Pap only 1% 43% 101
HPV only 95% 19% [4-
HPV & Pap, all women 100% 18% 143
HPV with reflex Pap 95% 38% 85

* PPV is positive predictive value (e.g. what proportion of test positive women have CIN 2+)

Naucler et al. (2009) JNCI 101:88-99
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The authors then modeled out the comparative performance of different screening strategies.  A strategy of using cytology only to screen in this group of women in their 30s would have a sensitivity of 71% for CIN 2+ and a relatively good positive predictive value (PPV) of 43%.  This strategy would require a total of 75 tests to detect a single case of CIN 2+.  For comparison, HPV DNA testing had a higher sensitivity, but its PPV was less than half that of cytology.  Using BOTH HPV and Pap in all women detects 100% of the disease, but requires almost twice as many tests as does using HPV only.  It has the same PPV as using HPV only.  Finally, using HPV DNA testing for all women and reserving cytology for women found to be high-risk HPV DNA positive would have a sensitivity almost as high as using both tests in all women, but the PPV is close to that of using Pap only, and it uses fewer tests per case of CIN 2+ identified than a Pap only strategy.  Although the approach of reflex cytology is quite appealing, it needs to be stressed that this approach is not FDA-approved for use in the U.S. and that NO professional society or national group is currently recommending it for the U.S.


Natural History of CIN 2
Data from ALTS

 ALTS was a three armed clinical trial:
immediate colposcopy, HPV DNA testing, and
cytological follow-up only

 \Women without CIN 2+ at enroliment were
followed for 2 yrs with Paps every 6 mos

At the end of the trial ALL women underwent
colposcopy and many had LEEPs

Castle et al. Obst. Gynecol. 2009;113:18-25
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The group at the NCI are still analyzing the data from the ASCUS LSIL Triage Study (ALTS).  ALTS was a three arm trial in which women with either ASCUS or LSIL were randomized into three different arms.  In one arm all women underwent colposcopy with biopsy at the enrollment examination (immediate colposcopy arm).  In the second arm women were tested for high-risk HPV and were referred to colposcopy if they were high-risk HPV positive.  In the third arm, the conservative management arm, women had a repeat cervical cytology and were referred to colposcopy only if they were high-risk HPV DNA positive.  
Subsequently women were followed with Paps every 6 months for 2 years.  At the end of the trial ALL women underwent colposcopy and many had LEEPS.  By comparing the number of cases of CIN 2 and CIN 3+ across the three arms after 2 years of follow-up, we can determine what percentage of CIN 2 lesions spontaneously regress during follow-up.
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At the end of 2 yrs of follow-up, ALL women underwent exit colposcopy
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This slide shows the randomization schema for ALTS


“Detection of CIN 2 and CIN 3+ in ALTS

% Diagnosed with

Arm CIN 2 CIN3+
Immediate colposcopy
at enrollment 8.2% 6.7%
cumulative atend of study  10.7% 10.2%
HPV DNA Testing
at enrollment 5.6% 7.5%
cumulative at end of study 8.1% 10.1%
Conservative management
at enroliment 1.8% 4.3%
cumulative at end of study 6.0%

Castle et al. Obst. Gynecol. 2009;113:18-25
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This slide compares the number of cases of CIN 2 and CIN 3+ identified in the different arms at enrollment and cumulatively at the end of the study.  As expected, there were more cases of CIN 2 and CIN 3+ identified in the immediate colposcopy arm and HPV DNA testing arms at enrollment than in the conservative management arm.  There are fewer cases of CIN 2 identified in the HPV DNA testing arm than in the immediate colposcopy arm, but the number of cases of CIN 3+ is similar.  This most likely relates to the fact that high-risk HPV DNA testing has a lower sensitivity for CIN 2 than for CIN 3+.  
When comparing the number of cases detected cumulatively at the end of the study, it is clear that the number of cases of CIN 3+ is almost identical in all three arms.  In contrast, there are fewer cases of CIN 2 in the HPV DNA testing and conservative management arms than in the immediate colposcopy arm.  This has been interpreted as indicating that during a two year follow-up period approximately 40% of CIN 2 lesions will spontaneously regress whereas almost no CIN 3+ lesions regress.  This study also found that CIN 2 caused by HPV 16 was less likely to regress than CIN 2 associated with other HPV types.


Mitchell et al. JNCI Monogr 1996;21:17-25

Natural history of CIN lesions

% of lesions that
Lesion Grade Regress Persist Progress*

CIN 1 57% 32% 11%
CIN 2 43% 35% 22%
CIN 3 32% 56% 12%

* progression to carcinoma in situ
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Several years ago Mitchell et al. performed a meta-analysis of all of the studies that followed different grades of CIN.  Most of these studies were conducted in the 1960s and 1970s at a time clinicians were more comfortable following women with biopsy-confirmed CIN 3 lesions.  They concluded that the spontaneous regression rate of CIN 2 was 43% which is almost identical to the 40% found in the ALTS trial.  In contrast to what was found in ALTS, the older natural history studies found that approximately 32% of CIN 3 lesions (predominantly cases of severe dysplasia in the older natural history studies) spontaneously regressed.  The reason for the difference between results may be due to several factors including 1) few natural history studies included women with carcinoma in-situ whereas the methodology used by ALTS would include these cases and 2) regression of CIN 3 lesions may take longer than 2 years to occur.  It should also be realized that there are a considerable number of population-based studies which suggest that CIN 3 lesions frequently regresses in the absence of treatment.


HPV in Non-cervical lesions

Data from meta-analysis:

 Meta-analysis of associations of HPV and
vulvar, vaginal, and anal lesions

* To be included had to:
Utilize clearly described PCR assay
Include minimum of 4 cases of cancer or
intraepithelial neoplasia

» 064 studies of vulvar; 14 of vaginal; 29 of anal

DeVuyst et al. Int J Cancer 2009;124:1626-1636
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A recent meta-analysis evaluated the associations of HPV and intraepithelial lesions and invasive cancers of the vulva, vagina, and anus.  To be included in the meta-analysis, studies had to utilize a clearly described PCR assay and include a minimum of 4 cases of cancer or intraepithelial neoplasia.  All told, 64 studies of vulvar lesions, 14 studies of vaginal lesions and 29 studies of anal lesions were included in the meta-analysis.


'
HPYV in Non-cervical Lesions

ANY HPV HPV 16

Vulva
VIN - all grades 84%
VIN 1 68% 10%
VIN 2,3 85% 2%
Vulvar cancer 40% 32%
Vagina
VAIN - all grades 94%
VAIN 1 100% 23%
VAIN 2,3 90% 58%
Vaginal cancer 70% 54%

DeVuyst et al. Int J Cancer 2009;124:1626-1636
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This slide provides the results of the meta-analysis with respect to vulvar and vaginal lesions.


QHPV in Non-cervical Lesions

ANY HPV HPV 16
Anus
AIN - all grades 93%
AIN 1 92% 37%
AIN 2.3 94% 60%
Anal cancer 84% 73%

DeVuyst et al. Int J Cancer 2009;124:1626-1636
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This slide provides the results of the meta-analysis with respect to vulvar and vaginal lesions.
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