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OPEN SESSION

Pand Chair Michael L. Wilson, M.D., caled the meeting of the Microbiology Devices Pand to order
at 8:37 am. and asked the panel members to introduce themselves. Pand Executive Secretary Freddie
Poole read the conflict-of-interest statement, noting that awaiver had been granted to Juan Felix,

M .D., for hisunrdated consultant agreement with afirm having afinancid interest in the gponsor and
that he could participate fully in pand ddiberations. The agency took into consideration matters
invalving Geor ge G. Birdsong, M .D., who had current interestsin firms at issue that were unrelated to
the agenda and determined that he could participate fully in pand deliberations. Ms. Poole noted that
Elizabeth R. Unger, Ph.D., M.D., had reported her employer’ s unrelated involvement with afirm at

issue,

Dr. Wilson then stated that the panel’ s charge was to deliberate on a premarket approval supplement
to the Digene High Risk HPV DNA test (the Hybrid Capture |1 test), a nucleic acid hybridization in
vitro diagnogtic device for the detection of 13 types of high-risk types of human papillomavirus (HPV) in
cervicd specimens. The device' s modified indications are for use as a generd population screening test
in conjunction with the Papanicolaou (Pgp) smear for women age 30 and older, as an aid to determining

the absence of high-grade cervical disease or cancer.

Sponsor Presentation: Digene Corporation
Charles M. Fleischman, Presdent, Digene Corporation, began his presentation by stating that the
Hybrid Capture 2 device used in conjunction with the Pgp smear provides better clinica medicine than

the Pap done and that the device is better at detecting disease than the Pap done. He emphasized that



they are seeking approva for the device used with the Pap smear for screening women age 30 and

older.

Mark Del Vecchio, Director, Regulatory and Clinicd Affairs, Digene Corporation, introduced the
Sponsor’ s representatives and provided an overview of the mgor discusson points. Mr. Del Vecchio

described the current gpproved clamsfor the device and the proposed intended use.

F. Xavier Bosch, Chief, Epidemiology and Cancer Registry, Indtitut Catala d’ Oncologia, Barcelona,
Spain, an investigator for Digene Corp., reviewed the scientific literature on the associations between
various risk factors and cancer. He stated that HPV DNA has been found in virtudly al cases of
cervica cancer; that the scientific consensusis that HPV is a necessary, but not sufficient, cause of
cervica cancer; that the absence of HPV means lower risk for cervica cancer; and that the presence of
HPV meansincreased risk.

Walter Kinney, M .D., Divison of Gynecologic Oncology, TPMG Sacramento, a Consultant to
Digene Corp., presented data from an HM O-based study on dlinicd utility of combining cervica
cytology and HPV testing. He noted that because invasive cancer is not an option for an endpoint,
CIN2+ was used as the dlinicaly relevant endpoint instead. Patients who tested negative for HPV
recelved reassurance; those testing positive received guidance on follow-up testing and compliance. In
his opinion, the study demongtrated that the clinica vaue of the test outweighs the perceived negatives
of having to educate patients about the implications of testing pogtive for HPV. Dr. Kinney aso
presented data from other studies, including data from the IARC study, which pooled data from 10 Stes

outsde the United States. He concluded by gating that the additiond information that high-risk HPV



testing providesis useful to dlinicians in many ways and that in settingsin which screening intervas of
more than 1 year are recommended, the presence of high-risk HPV in women age 30 and older helps

identify patients who might benefit from annua Pap smears.

AttilaT. Lérincz, Ph.D., Senior Vice Presdent and Chief Scientific Officer, Digene Corporation
discussed the clinica datain support of the sponsor’s amended PMA. He described theindusion
criteriafor the eight sudies selected and stated that dl eight studies were conducted under rigorous
protocols. He described the target condition, which was histologicdly confirmed high-grade disease,
including cancer. When data were available; CIN2+ was included in the definition of high-grade
disease. Thedinicd god, he stated, is to identify women at increased risk and to direct appropriate
patient management to remove high-grade disease before cervica cancer develops. Dr. Lorincz
described the specimen-collection devices and provided details on the Portland/Kaiser sudy, which he
said supports the proposed claim even without the data from the other udies. He presented
information on HPV detection using cervica lavage methods, the gpplicability of the foreign sudiesto
the U.S. population, and other consderations pointing to the strength of the studies. Dr. Lérincz then
presented comparisons of the sengtivity data from the eight studies, negative predictive vaue, and
positive predictive vaue for CIN2+ and CIN3+ endpoints. After noting severd potentid limitations of
the sudies—namely, issuesinvolving the collection devices, which are not currently approved for use
for HPV—he stated that in dl eight studies, HPV as an adjunct to Pap was amore sendtive indicator

for cervical disease than Pep done and produced only aminor reduction in specificity.



Joseph Canner, Biogatigtician, Hogan & Hartson LLP, consultant for Digene Corp., presented
Digene s datigticd anayds plan, which was developed prior to data andyss. Because each study was
conducted independently under a different protocol, the decision was made to andyze the studies
separately. The success criteria for each study were devel oped based on two assumptions: (1) that the
outcome of interest was cervica disease CIN2+ and (2) that the success criteria were to be applied to
the estimates of sengtivity and specificity uncorrected for verification bias. Mr. Canner then described
the gatisticd methodology for andyzing the sengtivity and specificity of the device and presented
comparative data from the eight studies.

Next, Mr. Canner presented information on verification bias. He explained that because women are not
typicaly referred to colposcopy, the true prevalence of fase and true negatives is unknown. He
described four gpproaches to dedling with verification bias and stated that none isentirdly idedl. Findly,
he presented data on subsets of patients who tested negative on both tests and were referred (some
randomly) to colposcopy for verification. On the basis of the results for the more than 1,500 women
who received colposcopy, he stated that the sponsor is confident that verification biasis minimd. Dr.
Canner stated that the FDA’s statistical review used an overly consarvative andyss. He summarized by
saying that athough Pgp senstivity is highly varidble in the eight studies, the combined test provides
uniformly high sengtivity. He believes that the data presented constitute valid scientific evidence that
provides reasonable assurance of the safety and effectiveness of the Digene device as an adjunct to Pap

amear in the evaluation of cervica discaserisk.

Dr. Maureen Killackey, Bassett Regiona Cancer Program, Cooperstown, NY, and Associate

Clinica Professor of OB/Gyn, Columbia Universty, and a guest speaker for Digene Corp., presented a



clinical perspective on the device. She stated that women and providers need to be educated about the
natural history of HPV infection. The combination of HPV and Pap tests can help reassure women
about their risk, increase follow-up compliance, and identify women who need frequent screening. The

test can dso help dlinicians avoid ingppropriate colposcopy referrds and unnecessary surgery.

J. Thomas Cox, M.D., Director, Gynecology & Colposcopy Clinic, Univerdty of Cdifornia Santa
Barbara, presented an dgorithm for management of individuas tested by both HPV assays and
cytology. He discussed studiesin the literature which demongtrate the subjectivity and varigbility in the
reading of Pgp smears and stated that adjunctive HPV testing provides clinicaly meaningful
improvement in sengtivity. He summarized the U.S. cervica screening guidelines, and presented a
diagnogtic dgorithm for use in the proposed labeling. He emphasized that the consequence of afase-

positive HPV test was more diligent surveillance, not unnecessary colposcopy.

Jonathan Kahan, Hogan & Hartson, Washington, DC, Legd And Regulatory Counsd for Digene
Corp., summated that the sponsor was seeking approva for an expanded claim and emphasized that
HPV was not a subgtitute for the Pap test. He summarized the points made by the previous speskers.
Adjunctive HPV tegting provides aclinicaly important increase in sendtivity with an acceptable
decrease in ecificity and is an objective means of identifying women at increased risk of high-grade
disease. The data support the sponsor’s claim and proposed |abeling, and the recommended diagnostic

dgorithm is congstent with current screening guiddines.

Dr. Wilson then invited the Pand to ask questions of the sponsor.



Pand members asked the Digene representatives for additiond information on their rationde for
determining that the changes in sengitivity and specificity were gppropriate for the device. Sponsor
representatives responded that the objective reliability of the HPV test, coupled with the elimination of
the consequences of Pap-test fase positives, makes the decrease in specificity acceptable. Panel
members continued to express concern about the decrease in specificity associated with the HPV test.
Dr. Lorincz gtated that the sponsor had discussed the matter with FDA and felt that the decrease was

reasonable.

Kenneth L. Noller, M.D., pointed out that even high grades of CIN can disappear without treatment
and asked whether the sponsors had any information on the trandency of additiond lesons. Dr. Cox
responded that anything that improves leson detection is helpful and that &t this point, there is no way to

predict which lesonswill progress.

Donald A. Berry, Ph.D., asked what women believe when they are Pgp negative but HPV positive.
Dr. Killackey responded that in such cases, patient education isimportant. Dr. Cox added that
patient education isimproving in light of increased media coverage of HPV and that for most people,
HPV infection is trangent and has no consequences. Dr. Felix noted that if screening is an important
prevention strategy, a discrepancy existed between the submission and what the sponsor was proposing
with the diagnogtic algorithm. Dr. Cox replied that the literature gives reassurance that women testing
negative on both the Pap and the HPV test are at low risk for cancer and provided additional

clarification on the dgorithm.



Frederick S. Nolte, Ph.D., noted that the HPV test has asingle cutoff point and that no “gray zone’
exigs around that cutoff. Dr. LoOrincz replied that the test is highly reproducible and that false positives
arerare, SO no gray zoneis necessary. Dr. Nolte asked whether additional data on quantitative aspects
of the test were available for the eight studies, and Dr. Lérincz replied that the sponsor could make the

data available.

Panel Discussant

Elizabeth R. Unger, Ph.D., M.D., NCID, Centers for Disease Control and Prevention, provided an
overview of human papillomaviruses. She described the typology, high- and low-risk variants, and
features of HPV that affect in vitro detection and provided prevaence estimates of HPV-associated
diseasein the United States. Data indicate that the virus sheds below the limit of detection, but the basal
compartment of the epitheium has not been sampled in available studies;, no consensus on the definition
of peragtent infection exists. Regarding the Digene device, Dr. Unger noted that the data indicate good
interlaboratory comparison; but the results are not type specific. She dso provided comparative
information on HPV PCR assays. HPV in situ hybridization is the only method that permits direct

visudization of the virus in amorphologic context, but the results are technique dependent.

FDA Presentation

ThomasE. Smms, S. Review Scientist, Virology Branch, Divison of Clinica Laboratory Devices,
Center for Devices and Radiologica Hedth, presented FDA'’ s andlysis of the data based on the
proposed indication for use and criteriafor screening tests. The god of the FDA review, he stated, was

to evauate assay effectivenessin the population clamed; however, the eight sudies relied on by the



sponsor were not origindly designed to evauate Digene' s proposed indication for use and establish
performance characterigtics. FDA'’s concerns with the sponsor’ s data are that not al the studies
included the full claimed age range; that the study populations were not consstent with the U.S.
population; that one study was alongitudina study that the sponsor converted to a cross-sectiond study
for data analysis purposes; that not al women with normal Pap smear results proceeded to colposcopy;
that patient follow up was not consstent with U.S. practice; and that study popul ations were not
gratified for low-risk women. Other FDA concerns are that unapproved HPV DNA collection devices
were used at three gtes; the Stes demongtrated differences in cytology readings; and one study was
conducted with aless sengtive version of the Hybrid Capture Il device. Mr. Smms reviewed the
current gpproved indications for use of the Digene device, and then presented data from the studiesin
support of FDA’s concerns. Findly, he summarized FDA'’s concerns regarding sdection and device

bias.

Marina Kondratovich, Ph.D., Mathematicd Statistician, Office of Surveillance and Biometrics,
Center for Devices and Radiologica Hedlth, presented FDA’s statistica review. Shereviewed each of
the eight studies on which the sponsor rdlied; for each study, she stated the sponsor’ s estimates of
sengitivity and specificity for the sudy and provided FDA’srevised estimates. In FDA'’s estimation, the
increase in sengitivity was affected by verification bias; the sponsor's PMA submisson overestimated
the increase in sengtivity and decrease in fse negatives. The Chinaand Badtimore studies did not
demondirate Satigtically sgnificant increases in sengtivity when the combination of Pap and HPV tests
was used. In addition, the sponsor did not address other biases, such as spectrum bias from differentia

prevaence and device bias.



Open Public Hearing

Mary F. Mitchell, American College of Obgtetricians and Gynecologists (ACOG), presented their
recommendations on HPV DNA testing. ACOG'sview isthat HPV DNA testing lacks specificity. It
may be of vadue in triage of anorma cervicad cytology, but it must be evaluated prospectively in a

clinicd trid before it can be recommended for routine use.

Linda Alexander, Advocates for Women's Hedth, spoke in support of the Digene PMA submission,
caling HPV screening a“truly primary prevention activity.” In addition, HPV testing offersan
opportunity to help women understand the implications of Pap test results. The HPV test—Pap smear
combination offers an opportunity to improve the status of women's hedlth care. She urged the pand to

recommend gpproval of the PMA.

Wayne C. Shidlds, Association of Reproductive Hedth Professondss, aso spoke in support of the
Digene submisson. He stated that approva would alow women to have access to improved

technology that can save lives while avoiding unnecessary procedures.

Ms. Poole then read into the record the presentation of Phyllis Greenberger, M SW, Society of
Women' s Hedlth Research, dong with lettersfrom Philip A. Miles, M.D., FACOG, FCAP, Gyn
Peth Services, Inc.; Keith O. Reeves, M.D.; Elinor Christiansen, M.D., American Medicd
Women's Asociation; and R. Marshall Austin, M.D., Ph.D., Coastd Pathology Laboratories. The

presentation and dl four letters supported the gpprova of the Digene submission.



Open Committee Discussion

The pand discussed each question in turn.

Question 1: Does the data submitted support use of HPV DNA testing as agenera population
screening test in conjunction with Pap smear conddering [that] the nontU.S. populations studied
showed differencesin cervica cancer prevaence and screening practices versus the U.S. population;
three Stes used collection devices with unestablished performance and one of these an unvdidated
matrix; one Ste defined pogitives usng any positive results up to 3 years after testing; and cytology

readings and selection of patients for col poscopy were not standardized across Sites?

Laura A. Koutsky, Ph.D., noted that the U.S. population is not homogenous, o having avariety of
studies could be advantageous. She also commented on the poor standardization of cytology across
Stes and observed that because unapproved devices are less sengitive than approved ones, the studies

may be more sengtive than indicated and performance will only improve.

Dr. Berry emphasized that guidance for physcians and women needed to be developed if the device
was approved. The panel had to consider the practica impact of the device. Theissue of verification

bias isimportant for device specificity, and quantification of the bottom line isimportant.

Dr. Noller observed that women with a positive Pep test often think they have cancer and that the
physician needs to spend considerable time reassuring them. An HPV test will only increase anxiety and

trandate into increased colposcopy exams. One would have to do many colposcopies to pick up one

10



case of disease—where does one set the bar? It is unclear why Pap smears have to take place annudly,
but it nevertheless will take along time to change the interval. Dr. Felix concurred and noted that much
of the physician-patient relationship is built on the annua Pep test vidt. Any extenson of the interva
would have to involve increased physician and patient education. If managed care settings change thelr

practices, however, generd practice might change quickly aswell.

Kathleen G. Beavis, M.D., sad that expanding the interva isintuitively gppeding, but the data do not

support it. Implementing widespread HPV screening could lead to increased col poscopies.

L. Barth Reller, M .D., sad that the sponsor’s sudies fell into the category of hypothesis-generating
sudies. That one could increase or decrease the interval for different populations was plausible but not
proved. David T. Durack, M.D., Ph.D., sad that dthough increasing the interva could have benefits,
the data do not support it; moreover, expanding the intervd is not actudly arecommendation of the
sponsor. Extension could have unintended conseguences.

Dr. Wilson invited a response from Digene to darify thetimeintervas. Dr. Kinney said that the current
dandards are for 1- to 3-year intervas, and the sponsor is not suggesting extension beyond those
guiddines. Dr. Cox noted that clinicians have not taken advantage of current practice intervas. Dr.
Killackey sad that women can understand that if they are both Pap and HPV negative, they are at low

risk and can be screened every 3 years.

11



Dr. Birdsong responded that if HPV screening were widdy implemented, colposcopies would increase
because many women will have stress and anxiety and will want to have the procedure to assuage their

WOrTies.

Dr. Beavis sad that alongitudina study could demongtrate that the interval could be increased, but the
ponsor’ s studies are snapshots; the question cannot be answered in a single-time study. In response,
Drs. Cox and Canner provided clarification on the sudy design. Dr. Kinney added that the data
gave no indication that the gponsor’ s conclusions are wrong; the Portland study done is large enough.
Dr. Lérincz stated that data from the Portland study provided an impressive demondration of the long-
term protective effects of the device' s proposed use. Panel members asked various questions for

clarification on the study’ s methodol ogy, which the sponsor representative answered.

Question 2: [Are] Digen€e s criteria of decreasing fase negative rate more than 25% and not
decreasing specificity (true negative rate) by more than 10% acceptable to measure the benefit of

adding high-risk HPV testing to the norma Pap smear?

Dr. Berry dated that the criteria were not acceptable; one had to consider the implications of the test
and its consequences. Sengtivity and specificity are not the only or most relevant characterigics to
address. Dr. Koutsky noted that positive and negative predictive vaues vary for different populations,
depending on prevalence, and asked what other characteristics could serve as criteria. Dr. Berry

noted that sengtivity and specificity only address relative, not absolute, risk and benefit.

12



Dr. Felix sad that clinical aspects of sengtivity do not add to its postive predictive vaue because
positive predictive vaue does not take into account the future risk of diseasein HPV pogitive women.
A 25% improvement is reasonable. He would test the hypothesis that sengitivity is higher with the HPV
test than without. Dr. Birdsong said that the device could serve as an adjunct to cancer screening; the
negative predictive value is so good that a 25% increase is reasonable. He had concerns about the

decrease in specificity.

The pand members expressed additiona concerns over the impact of fase postive and fase negative
readings and the test’ s positive predictive vaue. Dr. Beavis reminded the pand that the test detects
HPV, not the presence of cancer.

Question 3: If the pand finds the new indication for use as a generd population screening test
acceptable, how might the device be labded and what recommendations should be made for its use,
given the different populations and conditions used to derive the data and the nonpoolable nature of the

data?

Dr. Felix sad that the most important issue involves the consequences of testing positive for HPV—the
labeling needs to include guidance for the user. Dr. Nolte noted that the labeling goesin the package
insart and would be afairly inefficient way to educate the medica community.

Dr. Reller sad that the data are insufficient to provide guidance on clinical practice. Until such data

are avallable, nothing that would change the guideines should be put into the labding.

Open Public Hearing

13



No comments were made.

Industry Response

In response to acomment by Dr. Nolte, Dr. Kinney provided background on ACOG's
recommendations concerning HPV testing. He added that the need for provider education isimportant
but is not areason to not approve the PMA. Dr. Cox said that a prospective clinical sudy with an
endpoint of cancer was not feasible. Theissue of unnecessary colposcopies can be handled through
education; a greater concern is the 3,000 to 4,000 women who have had screening yet have cancer.
Approva of the adjunctive gpplication has public hedth implications. Dr. L érincz stated thet the
sponsor’ s data support the proposed claim for adjunctive use for women age 30 and older. Thetest is
robust, and al studies showed the same trends of improvement. Clinica benefits are thet it permitsthe
objective classfication of women into low- and high-risk groups. The proposed agorithm will become
part of the labeling upon FDA approvd. The studies show aremarkable level of congruence, and the

decrease in pecificity isminor.

Final Recommendationsand Vote

Ms. Poole read the voting options for premarket approva applications and noted that

Drs. Beavis and K outsky were voting members of the panel. She then read a statement signed by the
Center Director, David Feigel, M.D., gopointing to temporary voting datus, Drs. Berry, Felix, Nolte,

Reller, Birdsong, and Janosky.

The pand voted 6-2 to approve the device with the following four conditions:

14



1. The sponsor should provide specific recommendations for how to use the test indinica
management (including how to interpret results near the cutoff).

2. The sponsor must demongtrate that the recommendations will have a positive impact on clinicad
outcomes. These conditions could be satisfied by evidence based on data derived from
longitudind studies.

3. The sponsor must develop educationa materias to accompany the tests both for laboratory
users and dinicians.

4. Pogmarketing surveillance must be conducted to assess the impact of the device performance
on clinical outcomes.

The Panel Recommended that Conditions 1, 2, and 3 be completed before FDA approva of the

device.

Panel members who voted for approval with conditions did so because they felt that the sponsor had
not demongtrated safety and effectiveness of the device for the new intended use, but that the test had
vaue aslong asit was used in conjunction with specific dinical guiddines. Pane members aso
indicated that educational materids and postmarket surveillance were important.

Panel members who voted no fet that the conditions were unduly burdensome.
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Adjournment
Dr. Wilson thanked the panel, the speakers, and the FDA for their participation and adjourned the

session at 4:24 p.m.
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