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Call to Order



AGENDA

HEALTH TECHNOLOGY ASSESSMENT SUBCOMMITTEE (HTAS)

September 15, 2016
1:00pm - 4:00pm
Clackamas Community College
Wilsonville Training Center, Rooms 111-112
Wilsonville, Oregon

Public comment will be taken on each topic per HERC policy at the time at which that topic is
discussed. Please sign-in to testify.

# Time Item Presenter
1 1:00 PM | Call to Order Som Saha
2 1:05 PM | Review of June minutes Som Saha
3 1:10 PM | Staff update Darren Coffman
Review public comment
4 1:20 PM e Noninvasive Testing for Liver Fibrosis in Patients with Adam Obley
Chronic Hepatitis C
Review draft scope statements for topic rescan on approved
Coverage Guidances approved or rescanned in 2014
e Indications for Hyperbaric Oxygen Therapy For
Wounds and Burns
e Artificial Disk Replacement
e Hip Resurfacing
e Knee Arthroscopy in Patients with Osteoarthritis
e Lumbar Discography Adam Obley
5 1:30 PM . . . .
e Viscosupplementation for Osteoarthritis of the Knee Cat Livingston
e DXA for Screening and Monitoring of Osteoporosis
(this topic will be split into two topics for screening
and monitoring)
e Femoroacetabular Impingement Syndrome
e Sleep Apnea Treatment in Adults
e Upper Endoscopy for Gastroesophageal Reflux Disease
(GERD)
New Draft Coverage Guidance on Digital Breast q bl
4 2:50 PM Tomosynthesis (3D Mammography) for Breast Cancer A arn.O ey
Screening in Average Risk Women Cat Livingston




7 3:50 PM | Confirmation of the next meeting Som Saha
8 3:55PM | Next Topics Cat Livingston
9 4:00 PM | Adjournment Som Saha

Note: All agenda items are subject to change and times listed are approximate




MINUTES

Health Technology Assessment Subcommittee

Clackamas Community College
Wilsonville Training Center, Rooms 210
29353 SW Town Center Loop E
Wilsonville, Oregon 97070
June 16, 2016
1:00-4:00pm

Members Present: Derrick Sorweide, DO; Jim MacKay, MD (by phone); Chris Labhart; Mark Bradshaw,
MD; Clyde Farris, MD.

Members Absent: Som Saha (chair), Leda Garside
Staff Present: Darren Coffman; Cat Livingston, MD, MPH; Jason Gingerich.
Also Attending: Adam Obley, MD, Craig Mosbaek (OHSU Center for Evidence-based Policy), Cindy

Fletcher (Komen Oregon/SW Washington); Bridget Kiene (American Cancer Society); Barry Benson
(Merck); Barry Schlansky, MD (OHSU), Lauren Sandt (Caring Ambassadors).

1. CALLTO ORDER

Sorweide called the meeting to order and welcomed Dr. Farris to the subcommittee. Dr. Farris is an
orthopedic surgeon.

2. MINUTES REVIEW

Minutes from the 2/18/2016 meeting were reviewed and approved as presented 4-0, McKay not
present.

3. STAFF REPORT

Livingston reviewed changes to the GRADE-informed Framework, including the addition of numbers
needed to treat (NNT), the balance of benefits and harms row and other changes to the framework
adopted at the May 19, 2016 HERC meeting. Estimates of effect will not include judgements about
benefit/harm; these will be reserved for the new balance of benefits and harms row. She reported that
HERC also discussed changes to minimize the chances of late public comment delaying the coverage
guidance development process. There will be a possibility of exceptions for certain kinds of evidence
which would necessitate substantial changes to the coverage guidance.
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4. TOPIC: SCOPE for Breast Cancer Screening in Women at Above-Average Risk

Obley reviewed the draft scope statement. Gingerich asked whether there were additional criteria
which might put a person in a high risk category such as alcohol use or height. Obley said that the
American Cancer Society defines high risk as a lifetime risk of 20%. There was minimal discussion. The
subcommittee approved the draft scope statement as presented by a vote of 4-0 (McKay not present).

5. TOPIC: NONINVASIVE TESTING FOR LIVER FIBROSIS IN PATIENTS WITH HEPATITIS C

Obley reviewed a presentation summarizing the draft coverage guidance. Coffman introduced Dr. Barry
Schlansky, a hepatologist at OHSU and discussed conflicts of interest (he has received $70 from Gilead
Sciences Inc. and served on an advisory panel for Gilead.

Livingston reviewed the domain of resource allocation. Livingston said that finding the prices of the
various diagnostic tests was challenging and asked Schlansky about the costs of the various treatments.
He said that in a research context, Fibroscan, (also known as transient elastography or TE) costs about
$200. A biopsy and associated physician fees would be several thousand dollars. Magnetic resonance
elastography (MRE) would also cost several thousand dollars although some insurers may negotiate
more favorable rates. He said MRE is not widespread and is only now becoming available at some
facilities. Serum based non-invasive tests can cost several hundred dollars.

Schlansky reviewed the advantages and disadvantages of the various tests. For example, TE has a 15%
failure rate due to obesity or small intercostal spaces in women, or ascites. Nonfasting state and high
inflammatory state can also increase a chance of error. The gold standard, liver biopsy, is imperfect as
well. He discussed that fibrosis in hepatitis C can occur in a patchy fashion and that there can be
differences between lobes in 25% of patients. Schlanksy stated that most hepatologists are using an
imaging test and a blood test in combination (for example, TE and AST-platelet ratio index, or APRI). If
the tests are concordant, the result is confirmed; if discordant, the patient is recommended to undergo
a liver biopsy). Schlansky added that some of the newer tests such as shear wave and ARFI are just
becoming available locally. Many hospitals in Portland have them. Most patients that get a Fibroscan
already had an ultrasound. In the future they’ll be able to be performed simultaneously. Obley noted
that acoustic radiation force impulse imaging (ARFI) can be done in the office and provides ultrasound
imaging along with the results related to fibrosis stage.

Obley said there are studies that look at tests in combination and that the European society embraces
that protocol. Gingerich noted that cost considerations are not just limited to the test; a false positive or
false negative could result in, or prevent costly treatments with newer direct-acting antiviral
medications.

With regards to medication, Schlansky said that the treatment criteria requiring a certain stage of
fibrosis were developed for treatments which had a higher toxicity burden and lower effectiveness. The
newer medications have few side effects, but insurers have retained the coverage criteria based on
fibrosis due to cost concerns. Aside from the morbidity and mortality from advanced fibrosis and
cirrhosis, he said patients want hepatitis C treated for other reasons—there is a stigma with the disease
and some patients are fearful to do activities like playing with grandchildren due to their disease. If the
medications were not so expensive, these medications would be covered for all patients.
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Labhart asked about the role of age. Schlansky said that hepatitis C often takes decades to progress, but
patients who are infected at an older age often progress more quickly. Often the patients he sees are
people who experimented with drugs in their 20s and develop fibrosis in their sixties. Others are in their
20s and engaged in risky behavior in their teens. Farris asked how countries such as Sweden approach
this topic. Schlanscky said that he doesn’t know, but he does know that the medications are much less
expensive in other countries such as Egypt and Iran. He said that in the country of Georgia there is a trial
underway to look at outcomes when treating patients at all stages of fibrosis. There is tremendous
variation in coverage in the United States. In Washington, a recent court decision required Medicaid to
cover patients’ treatment regardless of fibrosis stage. In Oregon, many Medicaid plans allow treatment
only for patients with cirrhosis and commercial plans have varying criteria. Coffman confirmed that
there is variability among Medicaid plans in Oregon and the Oregon Health Authority will be addressing
that issue, after receiving direction to do so from the federal government. Currently CCOs should be
allowing treatment for patients with Stage 3 fibrosis as fee-for-service does.

Livingston said that there has been an economic analysis related to the liver fibrosis tests, but it is based
on outdated treatments and used costs from the United Kingdom which are not comparable to costs in
the United States.

Livingston also reviewed the Values & Preferences statements in the draft Coverage Guidance. She
noted that only the European guideline recommended multiple tests. However in the case of the serum
biomarkers, most can be calculated from other routine blood tests most patients would receive as a
matter of course, but some of the proprietary or nonproprietary tests could be quite expensive as well.

She reviewed the coverage recommendation, which recommends tests rated good to excellent based on
the Area Under the Receiver Curve (AUROC) of 0.8. The AUROC is a measure of a diagnostic test’s
accuracy.

The subcommittee discussed whether certain tests should be recommended preferentially based on
cost or whether it should be a matter of evidence. Schlansky said that MRE is better for patients with
fatty liver disease or in patients who can’t get a Fibroscan. Other than that there is no evidence of
benefit to the patients from MRE over the other noninvasive imaging tests. Obley said that the European
guidelines explicitly say it shouldn’t be a first line test due to expense, while other guidelines are silent.
He said that a new TE probe may be able to overcome some of the limitations that make it challenging
to get a good reading for obese patients, but that MRE isn’t as limited for those patients. Schlansky said
he believes that most places using TE have access to the XL probe which is more able to return readings
for larger patients, though it does not resolve the difficulties getting an accurate reading in patients with
smaller intercostal spaces, such as shorter patients.

McKay suggested dividing the tests into high cost and low cost without making a judgment on which
could be used. He said that Fibroscan is clearly more cost effective, particularly compared to MRE and
it's what everyone is using anyway. Based on this, Livingston suggested recommending noncoverage for
MRE as a weak recommendation. Gingerich asked whether patients who can’t get an accurate TE should
move straight to biopsy, or whether MRE might be appropriate in those cases. Schlansky said he wasn’t
sure of the cost differential between biopsy and MRE, but expressed concern that MRE has risks to the
patient—some of them severe. Also with MRE there is less concern about sampling error, as a biopsy
does not sample the entire liver.
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Bradshaw suggested the approach of step therapy—starting with the least expensive test and going on
from there to MRE if necessary. Schlansky said that OHSU does not have MRE now, but will be getting it
within the next several months; however, the hepatologists believe that Fibroscan is adequate in most
cases.

The group discussed the low confidence in the evidence regarding two of the noninvasive imaging tests,
ARFIl and Shear Wave Elastography (SWE). Obley said they would be moderate if not for the outcome
indirectness, which is frequently the case with diagnostic tests. Sorweide asked about the availability of
ARFl and SWE. Schlansky said they are available but Fibroscan is often available only in gastroenterology
offices. ARFI and SWE are add-on products to ultrasound products and as such are used in a radiology
setting, which may help with accessibility in rural areas.

The subcommittee discussed various options and decided to require indeterminate results from two
other imaging tests before allowing an MRE, due to the its expense. They discussed the possibility that a
facility may have TE and MRE but not ARFI or SWE, but decided to allow the MRE if a second less
expensive imaging test is unavailable.

Real-time elastography (RTE) was removed from the list of recommended tests, as it may not be
available in the United States and because of the very low confidence in the estimate of effect as well as
its inferior AUROC.

Discussion shifted to blood tests. Livingston said that the three recommended tests just made it above
the 0.8 AUROC threshold (good quality). But they were less studied than some other blood tests and can
be more expensive. Other better studied tests, including FibroSure (also known as FibroTest), have
AUROCs slightly below 0.8. Schlansky said that in the absence of imaging tests, blood tests generally
aren’t useful unless the patient has advanced fibrosis or cirrhosis, or at the F2 threshold in some cases.
The tests aren’t adequate when the F3 threshold is the coverage criteria.

Obley said that the society guidelines endorse imaging with blood tests, with the exception of the World
Health Organization, which is directed at countries with more limited resources. Schlansky said that as of
a year ago only OHSU had Fibroscan and others were relying on blood tests or going straight to biopsy.
The FibroSure blood test works when it is allowed as criteria for treatment. Obley noted that FibroSure
is currently used in the Oregon Pharmacy and Therapeutics Committee’s prior authorization criteria for
direct-acting antiviral medications, and its AUROC falls below the threshold for good accuracy. Obley
highlighted the statements in the coverage guidance that the AUROC ranges are not the results of
metaanalysis, they are simply ranges of observed results with the median. In some cases these ranges
are quite wide. He confirmed that the best studied tests (APRI, FIB-4, FibroSure) have lower AUROCS.

Livingston said there is a separate question whether the tests can be performed in conjunction with
imaging tests or in isolation. After brief discussion, the subcommittee decided not to recommend blood
tests in conjunction with imaging and to recommend them in isolation only at the F2 treatment
threshold.

Labhart asked how prevelant hepatitis C is in Oregon. Schlansky said there are 3-5 million Americans
with hepatitis C. Audience member Lauren Sandt said there are 95,000 in Oregon and only half have
been diagnosed. Sorweide asked Schlansky if he would be comfortable using FibroSure alone? Schlansky
said he would if the question is whether there is fibrosis or not, but less so if the question were about
the degree of fibrosis. He said that blood tests are inadequate for distinguishing F2 and F3 fibrosis. He
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also said there are other reasons besides coverage criteria for some of these tests, such as determining
prognosis for liver disease. Livingston asked Schlansky about the criteria as worded, where the tests
would be used to determine whether or not there was stage 2 or higher fibrosis. He said that blood tests
alone would be able to distinguish this.

Gingerich asked whether different coverage standards were needed to inform prognosis (rather than
make treatment decisions)? Obley said that the literature has limited information on how these tests
inform prognosis, except for a limited systematic review looking at APRI, FIB-4 and Fibrosure in
conjunction with biopsy. The populations were highly variable, but in that review, biopsy and FibroSure
appeared to provide similar information. He said that these tests may also be used to diagnose cirrhosis.
The subcommittee reworded the recommendation to clarify the context of using these tests to
determining coverage for antiviral treatments for Hepatitis C patients.

Because many of the blood-based indicators can be calculated from readily available tests, the
subcommittee discussed whether there was value in recommending them. Schlansky said there is value
in listing which tests are not good enough to guide treatment decisions. After additional discussion, the
subcommittee added language to clarify that blood tests should be used to determine coverage at the
F2 threshold and only if the ultrasound or elastography tests are unavailable.

The subcommittee decided not to remove the list of tests not recommended for coverage to clarify that,
by themselves, they aren’t sufficient to determine eligibility for coverage of direct-acting antivirals
(some of these tests may be appropriate for other purposes).

The subcommittee also reviewed and affirmed the strengths of recommendations in the draft
recommendations.

After discussion, Livingston was granted permission to change resource allocation and rationale in
conjunction with the changes made to the recommendations.

Public comment

Lauren Sandt, executive director of Caring Ambassadors, provided her comments and disclosed
that her organization has received pharmaceutical funding. She expressed appreciation for the
subcommittee’s work and the difficult decisions. She said she believes that the guidelines in
place today based on liver fibrosis stage are illegal and hopes that the Pharmacy and
Therapeutics Committee will remove them entirely. She said a physician shouldn’t need a
FibroScan to determine treatment at all and told the story of a patient who has already had a
liver transplant and now is being asked to do a FibroScan to determine eligibility for
pharmaceutical treatment. She recommended the subcommittee think about how to word the
coverage guidance so that it would still be useful if this happens and expressed appreciation for
the thought given to issues regarding rural Oregon. She said that there are 95,000 patients in
Oregon with Hepatitis C, and about half have been diagnosed. She said there is a higher death
rate in Oregon than in the rest of the country because treatment is delayed.

Coffman responded that the coverage guidance is being framed with flexibility in hopes that it is
relevant even if coverage criteria change. Obley and Livingston agreed that if Oregon agreed to treat all
patients with hepatitis C regardless of fibrosis stage, the coverage guidance would be obsolete and could
be retired.
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Schlansky noted that these tests could be used in some cases for other decisions but agreed that the
coverage guidance, as worded, would not be useful for those prognostic decisions and would be
obsolete if the requirements for medical treatment are changed so that they do not require a certain
stage of fibrosis.

Livingston asked about intervals for treatment. Obley said that the testing interval in Alberta is every 3-5
years for noninvasive tests and that there is no evidence which speaks to the optimal testing interval.
Schlansky said prior to these tests a biopsy was recommended only every 3-5 years because of risk of
harms from the biopsy. Hepatologists may want to do them more frequently for a patient who has F3
fibrosis in case the test is a false negative. Obley said that the evidence doesn’t help answer the
guestion about the appropriate testing interval. Livingston asked the subcommittee what the interval
should be, as the medical directors will want to include one in coverage criteria. After brief discussion,
the subcommittee decided to recommend to allow the tests no more frequently than annually.

The subcommittee also discussed the key question about patient characteristics. Obley said that other
than the failure rate with TE discussed previously, he found no other evidence about differential
accuracy based on patient characteristics.

Livingston raised the potential concern that this recommendation could increase the number of people
eligible for treatment, as more people would be willing to get a noninvasive test than a biopsy.
However, discussion indicated that most Medicaid and commercial insurers already cover TE and Moda
covers other noninvasive tests as well.

After discussion, the subcommittee voted to put the draft coverage out for public comment, with
modifications made during the meeting as well as conforming changes to be made by staff (4-0, McKay
absent).

DRAFT HERC COVERAGE GUIDANCE
If a fibrosis score of >F2 is the threshold for antiviral treatment of Hepatitis C, the following are
recommended for coverage (weak recommendation):

Imaging tests:
e Transient elastography (FibroScan®)
e Acoustic radiation force impulse imaging (ARFI) (Virtual Touch™ tissue quantification,

ElastPQ)
e Shear wave elastography (SWE) (Aixplorer®)

Blood tests (only if imaging tests are unavailable):

e Enhanced Liver Fibrosis (ELF™)
e Fibrometer™
e FIBROSpect® Il

If a fibrosis score of 2F3 is the threshold for antiviral treatment of Hepatitis C, one or more of the
following are recommended for coverage (strong recommendation):

Imaging tests:
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e Transient elastography (FibroScan®)
e Acoustic radiation force impulse imaging (ARFI)
e Shear wave elastography (SWE)

Magnetic resonance elastography is recommended for coverage for 2F2 or >F3 only when at least
one imaging test (FibroScan, ARFIl, and SWE) has resulted in indeterminant results, a second one is
similarly indeterminant, contraindicated or unavailable, and MRE is readily available (weak
recommendation).

Noninvasive tests should be performed no more often than once per year (weak recommendation).

The following tests are not recommended for coverage for the detection of liver fibrosis to guide
treatment decisions with antivirals in chronic hepatitis C (strong recommendation):

Imaging tests
e Real time tissue elastography
Blood tests (proprietary):

e Hepascore® (FibroScore®)
e FibroSure® (FibroTest®)
Blood tests (non-proprietary):

e Age-platelet index

e AST-platelet ratio index (APRI)

e AST-ALT ratio

e Cirrhosis discriminant score (Bonacini index)
e FIB-4

e Fibro-a score

e Fibrolndex

e Fibronectin discriminant score

e FibroQ

e Fibrosis—cirrhosis index

e Fibrosis index

e Fibrosis probability index (Sud index)

e Fibrosis—protein index

e Fibrosis Routine Test

e Fornsindex

e Globulin—albumin ratio

e Goteborg University Cirrhosis Index (GUCI)
e HALT-C model (Hepatitis C Antiviral Long-Term Treatment Against Cirrhosis)
e King's score

e Lokindex

e MP3 score

e Pohlindex

e Sabadell NIHCED index (Non-Invasive Hepatitis-C—Related Cirrhosis Early Detection)
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e Significant fibrosis index
e Zengindex

6. Miscellaneous Staff Updates

Livingston introduced Dr. Patel, an oncologist with expertise in health policy and cost of drugs. Patel will
be nominated to join HTAS at the August, 2016 HERC meeting.

Livingston asked permission to amend the scope statement for Digital Breast Tomosynthesis for Breast
Cancer Screening to include examination of whether effectiveness varies by race and ethnicity as
important factors to consider. No concerns were expressed.

5. ADJOURNMENT

The meeting was adjourned at 3:30 pm. The next meeting is scheduled for September 15, 2016 from
1:00-4:00pm in Rooms 111-112 of the Wilsonville Training Center of Clackamas Community College.
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Section 2.0
CG - Noninvasive Testing for

Liver Fibrosis in Patients
with Hepatitis C



RHEALTH EVIDENCE REVIEW CoMMISSION (HERC)

COVERAGE GUIDANCE: NONINVASIVE TESTING FOR LIVER FIBROSIS
IN PATIENTS WITH CHRONIC HEPATITIS C

DRAFT for HTAS meeting materials 9/15/2016

HERC Coverage Guidance

If a fibrosis score of >F2 is the threshold for antiviral treatment of Hepatitis C, the following are
recommended for coverage (weak recommendation):

Imaging tests:
e Transient elastography (FibroScan®)

e Acoustic radiation force impulse imaging (ARFI) (Virtual Touch™ tissue quantification,
ElastPQ)

e Shear wave elastography (SWE) (Aixplorer®)
Blood tests (only if imaging tests are unavailable):

e Enhanced Liver Fibrosis (ELF™)

e Fibrometer™

e FIBROSpect® Il

If a fibrosis score of 2F3 is the threshold for antiviral treatment of Hepatitis C, one or more of the
following are recommended for coverage (strong recommendation):

Imaging tests:
e Transient elastography (FibroScan®)
e Acoustic radiation force impulse imaging (ARFI)

e Shear wave elastography (SWE)

Magnetic resonance elastography is recommended for coverage for 2F2 or >F3 only when at least one
imaging test (FibroScan, ARFI, and SWE) has resulted in indeterminant results, a second one is similarly
indeterminant, contraindicated or unavailable, and MRE is readily available (weak recommendation).

Noninvasive tests should be performed no more often than once per year (weak recommendation).

The following tests are not recommended for coverage for the detection of liver fibrosis to guide
treatment decisions with antivirals in chronic hepatitis C (strong recommendation):

Imaging tests

e Real time tissue elastography

Health



Blood tests (proprietary):

e Hepascore® (FibroScore®)
e FibroSure® (FibroTest®)
Blood tests (non-proprietary):

e Age-platelet index

e AST-platelet ratio index (APRI)

e AST-ALT ratio

e Cirrhosis discriminant score (Bonacini index)
e FIB-4

e Fibro-a score

e Fibrolndex

e Fibronectin discriminant score

e FibroQ

e Fibrosis—cirrhosis index

e Fibrosis index

e Fibrosis probability index (Sud index)

e Fibrosis—protein index

e Fibrosis Routine Test

e Fornsindex

e Globulin—albumin ratio

e Goteborg University Cirrhosis Index (GUCI)
e HALT-C model (Hepatitis C Antiviral Long-Term Treatment Against Cirrhosis)
e King’s score

e Lokindex

e MP3 score

e Pohlindex

e Sabadell NIHCED index (Non-Invasive Hepatitis-C—Related Cirrhosis Early Detection)
e Significant fibrosis index

e Zengindex

Note: Definitions for strength of recommendation are provided in Appendix A GRADE Informed
Framework Element Description.

RATIONALE FOR DEVELOPMENT OF COVERAGE GUIDANCES AND
MULTISECTOR INTERVENTION REPORTS

Coverage guidances are developed to inform coverage recommendations for public and private health
plans in Oregon as they seek to improve patient experience of care, population health and the cost-
effectiveness of health care. In the era of the Affordable Care Act and health system transformation,
reaching these goals may require a focus on population-based health interventions from a variety of
sectors as well as individually-focused clinical care. Multisector intervention reports will be developed to
address these population-based health interventions or other types of interventions that happen
outside of the typical clinical setting.

HERC selects topics for its reports to guide public and private payers based on the following principles:
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e Represents a significant burden of disease or health problem

e Represents important uncertainty with regard to effectiveness or harms

e Represents important variation or controversy in implementation or practice
e Represents high costs or significant economic impact

e Topicis of high public interest

Our reports are based on a review of the relevant research applicable to the intervention(s) in question.
For coverage guidances, which focus on clinical interventions and modes of care, evidence is evaluated
using an adaptation of the GRADE methodology. For more information on coverage guidance
methodology, see Appendix A.

Multisector interventions can be effective ways to prevent, treat or manage disease at a population
level. For some conditions, the HERC has reviewed evidence and identified effective interventions, but
has not made coverage recommendations, as many of these policies are implemented in settings
beyond traditional healthcare delivery systems.

3 Noninvasive Testing for Liver Fibrosis in Patients with Chronic Hepatitis C
DRAFT for HTAS meeting materials 9/15/2016



GRADE-INFORMED FRAMEWORK

The HERC develops recommendations by using the concepts of the Grading of Recommendations Assessment, Development and Evaluation
(GRADE) system. GRADE is a transparent and structured process for developing and presenting evidence and for carrying out the steps involved
in developing recommendations. There are several elements that determine the strength of a recommendation, as listed in the table below. The

HERC reviews the evidence and makes an assessment of each element, which in turn is used to develop the recommendations presented in the

coverage guidance box. Estimates of effect are derived from the evidence presented in this document. The level of confidence in the estimate is

determined by the Commission based on assessment of two independent reviewers from the Center for Evidence-based Policy. Unless otherwise

noted, estimated resource allocation, values and preferences, and other considerations are assessments of the Commission.

Coverage question: Should noninvasive testing for liver fibrosis for chronic hepatitis C be recommended for coverage?

Outcomes

Estimate of Effect for Outcome/
Confidence in Estimate

Resource allocation

Values and
Preferences

Other
considerations

Hepatitis-related
morbidity/
progression
(Critical outcome)

Diagnostic strategies have not been directly compared
to assess the effect on hepatitis-related morbidity or
progression.

FibroTest® and liver biopsy may offer similar prognostic
information for overall mortality in patients with liver
disease
AUROCs for prognostic value foroverall survival:

e 0.80 for FibroTest® (95% Cl 0.76 to 0.95)

e 0.77 for biopsy (95% Cl 0.62 to 0.93)

e 0.68 for FIB-4 (95% Cl 0.58 to 0.78)

e 0.58for APRI (95% CI 0.53 to 0.63)
(Very low confidence)

Liver stiffness measurements (LSM) offer prognostic
information for:
e Overall mortality

Non-invasive imaging
tests are generally
less costly than liver
biopsy, but more
costly than serum
tests. Given that both
serum and
noninvasive tests are
less invasive that
biopsy, it is likely that
more patients will be
referred for, and
receive treatment
with noninvasive
testing. Some
patients who have
noninvasive tests

Most patients
would strongly
prefer to have a
noninvasive test
over a liver biopsy
in order to avoid
the procedural
risks associated
with the biopsy.

Policy makers will
need to balance
the value of this
greater access to
less
sensitive/specific
tests with the

Guidelines are
mixed in their
recommendations
about the use of
serum biomarker
testing as an
adjunct or
alternative to
imaging.

Many of the serum
biomarkers are
commonly
obtained and
inexpensive.

Many institutions
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Coverage question: Should noninvasive testing for liver fibrosis for chronic hepatitis C be recommended for coverage?

Outcomes Estimate of Effect for Outcome/ Resource allocation Values and Other
Confidence in Estimate Preferences considerations
o Elevated baseline LSM (HR 5.76, 95% CI | may also still require | potential may only have one

3.74 t0 8.87)
o Positive change in LSM (HR 1.19, 95% Cl
1.11t0 1.28)
e Development of hepatocellular carcinoma
o RRof 16 to 45 for LSM >10 kPa
: (Very low confidence)

Need for liver
biopsy
(Critical outcome)

No studies directly addressed whether the use of
noninvasive tests reduce the need for liver biopsy.
However, in clinical practice, these tests are used to
replace liver biopsy. Therefore, their diagnostic
operating characteristics, in comparison to liver biopsy,
are reported here as AUROC for 2F2, and tests with
adequate diagnostic performance may be indirectly
assumed to reduce the use of liver biopsy:
Magnetic Resonance Elastography

AUROC 0.88 (95%CI 0.84 to 0.91)

eee:: (Moderate confidence)

Transient Elastography
AUROC 0.89 (95% Cl1 0.86 to 0.91)
eee:: (Moderate confidence)

Acoustic Radiation Force Impulse Imaging
AUROC 0.88 (95% Cl 0.81 to 0.96)
: (Low confidence)

Shear Wave Elastography

additional testing if
findings are
inconclusive.

In cases where
treatment decisions
are based on the
results of these tests,
false positives may
lead to high
treatment costs;
false negatives may
lead to
undertreatment or
delayed treatment.

MRE is much more
expensive than the
other imaging tests.

undertreatment or
overtreatment that
could occur as a
result of the
inferior accuracy of
these tests
compared to liver
biopsy.

type of imaging
modality available.
It could be equally
appropriate todo a
second imaging
test versus going
straight to liver
biopsy depending
on the institution
and availability of
nearby
alternatives.
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Coverage question:

Should noninvasive testing for liver fibrosis for chronic hepatitis C be recommended for coverage?

Outcomes Estimate of Effect for Outcome/

Confidence in Estimate

Resource allocation

Values and
Preferences

Other
considerations

AUROC 0.88 (95% CI 0.85 to 0.91)

Real-time Tissue Elastography
AUROC 0.69 (95% CI NR)
: (Very low confidence)

Platelet count
Median AUROC 0.71 (range 0.38 to 0.94)
<+ (Very low confidence)

Platelet count
Median AUROC 0.71 (range 0.38 to 0.94)
: (Very low confidence)

Hyaluronic acid
Median AUROC 0.75 (range 0.65 to 0.88)
<+ (Very low confidence)

Age-platelet index
Median AUROC 0.74 (range 0.64 to 0.79)

APRI

Median AUROC 0.77 (range 0.58 to 0.95)
(Very low confidence)

AST-ALT ratio
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Coverage question:

Should noninvasive testing for liver fibrosis for chronic hepatitis C be recommended for coverage?

Outcomes Estimate of Effect for Outcome/ Resource allocation Values and Other
Confidence in Estimate Preferences considerations
Median AUROC 0.59 (range 0.50 to 0.82)
e (Very low confidence)
Bonacini index
Median AUROC 0.66 (range 0.58 to 0.71)
ee i (Low confidence)
ELF™
Median AUROC 0.81 (range 0.72 to 0.87)
e::::: (Very low confidence)
FIB-4
Median AUROC 0.74 (range 0.61 to 0.81)
e:::: (Very low confidence)
Fibrolndex
Median AUROC 0.76 (0.58 to 0.86)
o3 (Very low confidence)
FibroMeter™
Median AUROC 0.82 (range 0.78 to 0.85)
e:::: (Very low confidence)
FIBROSpect® Il
Median AUROC 0.86 (range 0.77 to 0.95)
o3 (Very low confidence)
FibroTest®
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Coverage question:

Should noninvasive testing for liver fibrosis for chronic hepatitis C be recommended for coverage?

Outcomes Estimate of Effect for Outcome/ Resource allocation Values and Other
Confidence in Estimate Preferences considerations
Median AUROC 0.79 (range 0.70 to 0.89)
: (Very low confidence)
Forns index
Median AUROC 0.76 (0.60 to 0.86)
: (Very low confidence)
Hepascore®
Median AUROC 0.79 (range 0.69 to 0.82)
: (Very low confidence)
Pohl index
Median AUROC 0.52 (range 0.52 to 0.53)
: (Low confidence)
Quality of life No data identified
(Critical outcome)
Testing-related No data identified
adverse events
(Important
outcome)
Change in No data identified
treatment plan
(Important
outcome)
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Coverage question: Should noninvasive testing for liver fibrosis for chronic hepatitis C be recommended for coverage?

Outcomes Estimate of Effect for Outcome/ Resource allocation Values and Other
Confidence in Estimate Preferences considerations

Balance of benefits and harms: Given the good (F2) and excellent (F3) performance of the recommended imaging tests and the potential harms
of liver biopsy, the balance is strongly in favor of offering these tests as an option for patients for whom Hepatitis C direct-acting antiviral
therapy is being considered. Because these tests sometimes return inconclusive results, additional testing including liver biopsy may still be
required for some patients.

Though they are inferior to the recommended imaging tests, blood tests also have a good performance at the F2 threshold and have a favorable
balance when imaging tests are unavailable and biopsy is not required.

Rationale: The diagnostic operating characteristic of the recommended imaging tests are good to excellent (defined as an AUROC >0.8). Patient-
oriented health outcomes are not available. However, given the characteristics of the tests, the strong values and preferences for noninvasive
tests when results are comparable, and the improved individual-level resource allocation, these tests are recommended for coverage. The
strong recommendation for imaging tests when the cutoff is F3 is due to the excellent performance at this level of cutoff (defined as an AUROC
>0.9) and the other factors in favor of their use. The weak recommendation at the F2 cutoff is based on “good” but not “excellent”
performance, and the high societal cost of treating patients at levels of fibrosis who are not at short-term risk.

The diagnostic operating characteristics of the blood tests are variable. Though tests recommended at the F2 threshold can accurately assess
the fibrosis stage F2 or higher, they are inferior to the imaging tests at this level, and expert input suggests less clinically reliable, and so are
recommended only when imaging tests are unavailable. No existing blood test can accurately distinguish between F2 and F3. Therefore, blood
tests cannot be recommended (alone or in combination with noninvasive imaging tests) when the treatment planning revolves around an
accurate diagnosis of F3. Many of the non-recommended blood tests have fair to poor operating characteristics regardless of the treatment
threshold.

MRE is much more expensive than the other imaging tests and thus is only recommended when available after two other imaging tests fail to
return useful results.

Recommendation:

If a fibrosis score of 2F2 is the threshold for antiviral treatment of Hepatitis C, the following are recommended for coverage (weak
recommendation):

Imaging tests:

9 Noninvasive Testing for Liver Fibrosis in Patients with Chronic Hepatitis C
DRAFT for HTAS meeting materials 9/15/2016




Coverage question: Should noninvasive testing for liver fibrosis for chronic hepatitis C be recommended for coverage?

Outcomes Estimate of Effect for Outcome/ Resource allocation Values and Other
Confidence in Estimate Preferences considerations

e Transient elastography (FibroScan®)
e Acoustic radiation force impulse imaging (ARFI) (Virtual Touch™ tissue quantification, ElastPQ)
e Shear wave elastography (SWE) (Aixplorer®)
Blood tests (only if imaging tests are unavailable):
e Enhanced Liver Fibrosis (ELF™)
e Fibrometer™
e FIBROSpect® Il

If a fibrosis score of >F3 is the threshold for antiviral treatment of Hepatitis C, one or more of the following are recommended for coverage
(strong recommendation):

Imaging tests:
e Transient elastography (FibroScan®)
e Acoustic radiation force impulse imaging (ARFI)
e Shear wave elastography (SWE)

Magnetic resonance elastography is recommended for coverage for 2F2 or >F3 only when at least one imaging test (FibroScan, ARFI, and SWE)
has resulted in indeterminant results, a second one is similarly indeterminant, contraindicated or unavailable, and MRE is readily available (weak
recommendation).

Noninvasive tests should be performed no more often than once per year (weak recommendation).

Other imaging and blood tests are not recommended for coverage (strong recommendation).

*The Quality of Evidence rating was assigned using information from the editing sources and judgments made by CEbP staff based on direction
from the subcommittee.

Note: GRADE framework elements are described in Appendix A. A GRADE Evidence Profile is provided in Appendix B.
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EVIDENCE OVERVIEW

Clinical background

Hepatitis C virus (HCV) is a major cause of liver disease in the United States, and chronic hepatitis C
infection is the leading indication for liver transplantation (Centers for Disease Control and Prevention
[CDC], 2016). The CDC estimates that 3.5 million people in the United States are currently infected with
HCV, though the precise number is not known. One study cited by the CDC estimated that around
15,000 deaths were attributable to HCV in 2007. Well established modes of transmission for HCV
infection include injection drug use and receipt of blood products priorto 1992. According to the CDC,
the prevalence of HCV infection among injection drug users ranges from about 30% for younger users
(aged 18 to 30) to 70-90% for older injection drug users.

The natural history of HCV infection is variable, and 15-25% of people will clear the infection and not
develop chronic hepatitis C. Between 5% and 20% of those with HCV infection will develop cirrhosis,
generally over the course of 20 to 30 years, and between 1% and 5% will die from HCV-related liver
disease (CDC, 2016). There are no highly accurate tools to predict which individuals with chronic
hepatitis C will go on to develop cirrhosis.

The United States Preventive Services Task Force recommends birth-cohort screening for hepatitis C for
anyone born between 1945 and 1965. HCV testing is also recommended for those in high risk groups
included people with a history of injection drug use, those who received blood products before 1992,
those with HIV infection, and those born to HCV-positive mothers (CDC, 2016).

Before 2013, treatment for chronic hepatitis C relied on interferon and ribavirin, sometimes with the
addition of a proteaseinhibitor in the case of genotype 1 infections. These treatments were long (24 to
48 weeks), entailed a high burden of adverse effects, and response rates were highly variable. The
advent of direct-acting antiviral treatments (i.e. sofosbuvir, simeprevir, and others) appears to have
improved the success rates (as measured by the surrogate marker of sustained virologic response at 12
weeks) and acceptability of treatment, though at considerable cost.

Traditionally, staging of chronic hepatitis C infection was done by examining histologic specimens from
liver biopsies of the liver for evidence of fibrosis. The METAVIR fibrosis stage is the most commonly used
measure for assessing the histologic degree of hepatic fibrosis:

e FO=No fibrosis

e F1 = Portal fibrosis without septa

e F2 = Portal fibrosis with few septa

e F3 = Portal fibrosis with numerous septa without cirrhosis
e F4=Cirrhosis

Progression from fibrosis to cirrhosis is associated with complications of end-stage liver disease
including portal hypertension, portosystemic encephalopathy, and hepatocellular carcinoma.
Noninvasive tests of liver fibrosis and cirrhosis have developed as an alternative to biopsy for staging
chronic hepatitis C infection.
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Indications

In patients with chronic hepatitis C infection, the likelihood of progression is closely correlated with the
presence and severity of liver fibrosis (Chou et al., 2013). Thus, tests to diagnose the presence and
ascertain the degree of fibrosis are indicated in the staging of patients with chronic hepatitis C,
particularly when that information is relevant to decisions about HCV treatment. For instance, accurate
determination of fibrosis stage is essential when treatment eligibility decisions are made on the basis of
fibrosis severity. Beyond decisions about HCV treatment, tests to determine the presence of cirrhosis
may be indicated in order to ensure appropriate supportive care and screening for complications of
cirrhosis for these patients.

Until recently, the only options for staging fibrosis in hepatitis C patients was histological examination of
the liver by percutaneous, transjugular, transfemoral, or laparoscopic surgical biopsy. However, biopsy
entails procedural risks (including bleeding, infection, and pain), and the results are prone to sampling
and interpretation errors. Despite these drawbacks, liver biopsy remains the “gold standard” for the
diagnosis of fibrosis and cirrhosis (Chou et al., 2013).

The accuracy of noninvasive tests of liver fibrosis are measured against the reference standard of the
results from a liver biopsy, using these definitions:

e Sensitivity refers to the proportion of patients who actually have the condition in question
who have a positive test result.

o Specificity refers to the proportion of patients who really do not have the condition in
guestion who have a negative test result.

e Positive likelihood ratio is the ratio of the probability of a positive test result in a patient
with the condition to the probability of a positive test result in a patient without the
condition. Likelihood ratios are most useful when the pre-test probability of the condition is
known and the post-test probability at which treatment would be recommended is well
established.

o Negative likelihood ratio is the ratio of the probability of a negative test in a patient with the
condition to the probability of a negative test in a patient without the condition.

e The receiver operating curve (ROC) is a graphical illustration of the trade-off between
sensitivity and specificity for an index diagnostic test (specifically for a test that has
continuous rather than binary, or yes/no results) compared to a reference standard. The
“index” test refers to the test that we are looking at to see how good it is. The reference
standard has sometimes been referred to as the “gold standard,” but given that some
reference standards are not themselves perfectly accurate the terminology has shifted to
“reference standard.”

e The area under the receiver operating curve (AUROC) is an overall measure of how well the
index test compares to the reference standard across a range of possible cutoffs. An index
test that has cutoff value that allows perfect sensitivity and specificity (i.e. perfect
classification of those with and without the condition) would have an AUROC of 1.0, while an
AUROC of 0.5 represents a useless test (no better than a coin flip, on average). A test with an
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AUROC of 0.80-0.89 is generally regarded as a good test, while tests with an AUROC >0.90 are
regarded as excellent tests. These distinctions are conventional, but arbitrary.

Technology description

Noninvasive techniques for staging liver fibrosis include imaging and blood tests. Five types of imaging
tests are available: transient elastography (TE), acoustic radiation force impulse imaging (ARFIl), shear
wave elastography (SWE), magnetic resonance elastography (MRE), and real-time tissue elastography
(RTE).

Transient Elastography (FibroScan®) measures the velocity of a low-frequency (50 Hz) elastic shear wave
propagating through the liver. The velocity of the wave indicates the tissue stiffness, with the stiffer the
tissue, the faster the shear wave propagates. The patient lies supine during the procedure, which takes
less than five minutes.

Acoustic radiation force impulse imaging (Virtual Touch™ tissue quantification, ElastPQ) measures the
speed of short-duration acoustic pulses that propagate shear waves and generate localized
displacements in liver tissue. Commercial ultrasound machines can be easily modified to implement
ARFI.

Shear wave elastography (Aixplorer® Supersonic Imagine) creates ultrasonic beams that are focused on
liver tissues, and a very high frame rate ultrasound imaging sequences monitors the transient
propagation of the shear waves in real time. This procedure can be implemented on commercial
ultrasound machines.

Magnetic resonance elastography images the propagation characteristics of a shear wave in the liver
using a modified phase-contrast method. Almost the entire liver can be analyzed with MRE, and it can
be used effectively in patients with obesity or ascites. This procedure is more costly and more time
consuming than the other imaging techniques.

Real-time tissue elastography constructs elasticity images of the liver by measuring the tissue strain
induced by compression from a high-frequency ultrasound scanner. Tissue compression produces strain
in the tissue, where the strain is smaller in harder tissue than in softer tissue.

Five proprietary blood testing protocols are available in the U.S., which use a combination of
biochemical markers and patented algorithms to determine fibrosis stage. There are 25 additional blood
tests that are not proprietary. The components of these blood tests are shown in Table 1 below. The
most common components of the blood tests are platelet count, aspartate aminotransferase (AST), and
alanine aminotransferase (ALT). About half of the tests include patient’s age in the algorithm.
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Table 1: Blood Tests for Measuring Liver Fibrosis in Patients with Hepatitis C

Blood tests

Components of test/algorithm

Proprietary tests

ELF™ Test (Enhanced Liver
Fibrosis)

Hyaluronic acid, tissue inhibitor of metalloproteinase 1, and procollagen Ill
amino terminal peptide

FibroMeter™

Alanine aminotransferase (ALT), ax-macroglobulin, gamma-glutamyl
transpeptidase (GGT), aspartate aminotransferase (AST), platelet count,
prothrombin index, urea, and patient’s age and gender

FIBROSpect® I

Hyaluronic acid, tissue inhibitor of metalloproteinase, and a..
macroglobulin

FibroSure® (FibroTest®)

a2-macroglobulin, haptoglobin, apolipoprotein Al, total bilirubin and
gamma-glutamyl transpeptidase (GGT), and patient’s age and gender

ActiTest® is similar, with the addition of alanine aminotransferase (ALT)

Hepascore® (FibroScore®)

az-macroglobulin, hyaluronic acid, gamma-glutamyl transferase (GGT),
bilirubin, and patient’s age and gender

Non-proprietary tests

Age—platelet index

Platelet count and patient’s age

AST—platelet ratio index
(APRI)

Platelet count and aspartate aminotransferase (AST)

AST-ALT ratio

Aspartate aminotransferase (AST) and alanine aminotransferase (ALT)

Cirrhosis discriminant score

(Bonacini index)

Platelet count, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), prothrombin index, presence of ascites, and
presence of spider angiomata

FIB-4

Platelet count, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), and patient’s age

Fibro-a score

Platelet count, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), and a-Fetoprotein

Fibrolndex

Platelet count, aspartate aminotransferase (AST), and gamma globulin

Fibronectin discriminant
score

Platelet count, aspartate aminotransferase (AST), albumin, and fibronectin

FibroQ

Platelet count, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), prothrombin index, and patient’s age

Fibrosis—cirrhosis index

Platelet count, Alkaline phosphatase, bilirubin, and albumin

Fibrosis index

Platelet count and albumin
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Blood tests

Components of test/algorithm

Fibrosis probability index
(Sud index)

Aspartate aminotransferase (AST), total cholesterol, insulin resistance,
alcohol intake, and patient’s age

Fibrosis—protein index

az-macroglobulin and hemopexin

Fibrosis Routine Test

Platelet count, aspartate aminotransferase (AST), a-Fetoprotein, albumin,
and patient’s age

Forns index

Platelet count, gamma-glutamyl transpeptidase (GGT), cholesterol, and
patient’s age

Globulin—albumin ratio

Globulin and albumin

Goteborg University
Cirrhosis Index (GUCI)

Platelet count, aspartate aminotransferase (AST), and prothrombin index

HALT-C model (Hepatitis C
Antiviral Long-Term
Treatment Against Cirrhosis)

Platelet count, tissue metalloproteinase inhibitor 1 (TIMP-1), and
hyaluronic acid

King’s score

Platelet count, aspartate aminotransferase (AST), international normalized
ratio (INR), and patient’s age

Lok index Platelet count, aspartate aminotransferase (AST), alanine

aminotransferase (ALT), and international normalized ratio (INR)
MP3 score Matrix metalloproteinase-1 (MMP-1) and procollagen Il propeptide
Pohl index Platelet count, aspartate aminotransferase (AST), and alanine

aminotransferase (ALT)

Sabadell NIHCED index
(Noninvasive Hepatitis-C—
Related Cirrhosis Early
Detection)

Platelet count, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), prothrombin time, right hepatic lobe atrophy,
splenomegaly, caudate lobe hypertrophy, and patient’s age

Significant fibrosis index

Haptoglobin, a;-macroglobulin, tissue metalloproteinase inhibitor 1 (TIMP-
1), matrix metalloproteinase-2 (MMP-2), and gamma-glutamyl
transpeptidase (GGT)

Zeng index

az-macroglobulin, gamma-glutamyl transpeptidase (GGT), hyaluronic acid,
and patient’s age

Adapted from Chou & Wasson (2013)

Key Questions and Outcomes

The following key questions (KQ) guided the evidence search and review described below. For additional

details about the review scope and methods please see Appendix C.
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1. What is the comparative effectiveness of noninvasive tests for the diagnosis and management
of hepatic fibrosis in patients with chronic hepatitis C?
2. Does the comparative effectiveness of noninvasive tests of liver fibrosis in patients with chronic
hepatitis C vary based on:
a. Duration of infection
b. Fibrosis score
c. Body habitus
d. Operator/interpreter training or experience
e. Co-existence of other etiologies of liver disease (e.g., non-alcoholic steatohepatitis)
3. What are the comparative diagnostic operating characteristics of tests of liver fibrosis?
4. What is the evidence for the timing of the initial testing for fibrosis and intervals for subsequent
reassessment of fibrosis?

Critical outcomes selected for inclusion in the GRADE table were hepatitis-related
morbidity/progression, need for liver biopsy, and quality of life. Important outcomes selected for
inclusion in the GRADE table were testing-related adverse events and change in treatment plan
(especially a decision to begin antiviral therapy).

Evidence review

We identified no randomized controlled evidence on the use of noninvasive tests of liver fibrosis
compared to liver biopsy with respect to clinical outcomes in hepatitis C infection.

We identified a poor quality systematic review and meta-analysis of six studies reporting on the relative
prognostic value of liver biopsy, FibroTest®, FIB-4, and APRI for predicting overall survival. All of the tests
offered statistically significant prognostic value for averall survival with AUROCs of 0.58 for APRI (95% Cl
0.53 t0 0.63), 0.68 for FIB-4 (95% CI 0.58 to 0.78), 0.77 for biopsy (95% CI 0.62 to 0.93), and 0.80 for
FibroTest® (95% CI 0.76 to 0.95). The authors did not describe the methodologic rigor of the included
studies. There was significant heterogeneity in the included studies (for example, in one study of APRI
and FIB-4 in HCV patients, 68% of the patients had HIV co-infection). Lastly, the review was authored by
the inventor of the FibroTest® and two employees of the company that market the test.

A more recent study (Vergniol et al., 2014) examined the prognostic value of evolving measurements of
liver stiffness. In this study, about 1,025 people with chronic hepatitis C and two recorded
measurements of liver stiffness (separated by >1,000 but <1,500 days) recorded between 2004 and 2008
were included. The average age of included patients was 52 years, half were men, the average BMI was
25 kg/m?, and about 12% reported excessive alcohol consumption. During the mean follow-up period of
three years (after the second measurement of liver stiffness), 16% of patients achieved sustained
virologic response from HCV treatment. Survival data was available for 95% of patients; of those, 35
patients had died and 7 had undergone liver transplantation. Twenty-one of the deaths were from liver-
related causes. In the univariate analysis, several factors were associated with statistically significantly
increased hazard ratios for death: age (HR 1.03, 95% Cl 1.01 to 1.06), male sex (HR 2.25,95% Cl 1.17 to
4.43), baseline liver stiffness measurement (HR 4.27, 95% Cl 2.94 to 6.22), follow-up liver stiffness
measurement (HR 5.47, 95% Cl 3.82 to 7.84), and change in liver stiffness measurement (HR 1.25, 95% ClI
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1.16 to 1.36). Unusually, alcohol abuse appeared to have a protective effect in this study (HR 0.42, 95%
Cl 0.18 to 0.97). In the multivariate analysis, baseline liver stiffness measurement (HR 5.76, 95% Cl 3.74
to 8.87), change in liver stiffness measurement (HR 1.19, 95% Cl 1.11 to 1.28), and achievement of SVR
(HR 0.19, 95% Cl 0.05 to 0.80) were statistically significant independent predictors of death. Overall, the
authors concluded that patients with low-baseline liver stiffness measurements, those who achieve SVR,
and those with non-cirrhotic baseline liver stiffness measurements and stable or decreasing
measurements at follow-up all have an excellent prognosis. Conversely, patients with cirrhotic baseline
liver stiffness measurement or those with advancing significant fibrosis have a poorer prognosis.

Cross-sectional data has correlated liver stiffness measurements by TE with the presence of portal
hypertension (Kim et al., 2013), but TE has not been demonstrated in prospective studies to predict
clinical outcomes related to portal hypertension in hepatitis C patients. A prospective cohort study of
nearly 900 Japanese patients with HCV investigated the correlation between liver stiffness
measurements by TE and the development of hepatocellular carcinoma (HCC) over a mean follow-up of
3 years (Masuzaki et al., 2009). Compared to a reference value of less than 10 kilopascals (kPa), various
cut-offs of liver stiffness were associated with relative risk of HCC ranging from 16 to 45.

The remainder of the identified systematic reviews summarized diagnostic accuracy studies of various
tests compared to a reference standard of liver biopsy. Most of these studies report diagnostic
performance by way of sensitivity, specificity, and AUROC. A test that perfectly matches the diagnoses
assigned by the reference test would have an AUROC of 1. Conventionally, tests with an AUROC of 0.9 to
1 are considered excellent, 0.8-0.89 are good, 0.7-0.79 are fair, and below 0.7 are poor, and though
widely used, these distinctions are arbitrary.

Magnetic Resonance Elastography

Singh etal, 2015

This is a good quality systematic review and meta-analysis of patient-level data to determine the
diagnostic performance of magnetic resonance elastography (MRE) compared to liver biopsy as the
reference standard. The use of patient-level data in the meta-analysis allowed them to perform
stratified analyses to determine if the diagnostic performance of MRE varied based on sex, obesity, or
the etiology of the liver disease, and also allowed the authors to reduce the risk of spectrum bias and
standardize diagnostic cut-offs for various fibrosis stages. The authors included 12 studies that met
inclusion criteria and for which they were able to obtain the individual participant data (n=697). Overall,
the included studies were judged to be at low to moderate risk of bias. Three of the studies did not
adequately report on blinding procedures, raising the possibility of review bias.

Among the included patients, the average age was 55 years old, the majority were males (60%), and the
average BMI was 27. Nearly half of the participants had HCV-related liver disease (47%), with smaller
numbers of patients with HBV, NAFLD, ALD, AlH, or other miscellaneous etiologies. The distribution of
fibrosis level on biopsy was 19.5% FO0, 19.4% F1, 15.5% F2, 15.9% F3, and 29.7% FA4.

The diagnostic operating characteristics of MRE from the meta-analysis, including both positive and
negative likelihood ratios, are reported in Table 2 below.
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Table 2: Diagnostic Operating Characteristics of MRE

Fibrosis AUROC Sensitivity Specificity Positive LR Negative LR
Stage (95% Cl)

Any: 0.84 0.73 0.79 3.48 0.34
>F1 (0.76 - 0.92)

Significant: 0.88 0.79 0.81 4.16 0.26
>F2 (0.84-0.91)

Advanced: 0.93 0.85 0.85 5.67 0.18
>F3 (0.90-0.95)

Cirrhosis: 0.92 0.91 0.81 4.79 0.11

F4 (0.90-0.94)

In the subgroup and sensitivity analysis, the diagnostic performance of MRE did not significantly vary
based on sex, presence of obesity, or etiology of liver disease. In this review, MRE had a failure rate of
about 4%, and this was most commonly due to interference from hepatic iron overload.

Overall, the authors concluded that MRE was highly accurate for diagnosing fibrosis and cirrhosis
regardless of BMI or the etiology of chronic liver disease.

Transient Elastography
Steadman et al., 2013

This is a good-quality, comprehensive technology assessment of transient elastography (TE) for the
diagnosis of significant fibrosis in adults with chronic liver disease. Overall, 57 studies reporting
diagnostic performance of TE compared with liver biopsy were included. The results were stratified by
the etiology of liver disease, and 13 of the included studies were in patients with HCV. The included
studies were methodologically rigorous with the authors rating nearly 80% of them as high quality.

The diagnostic operating characteristics of TE (in HCV patients only) from the meta-analysis are reported
in Table 3 below.

Table 3: Diagnostic Operating Characteristics of Transient Elastography

Fibrosis AUROC Sensitivity Specificity Positive LR Negative LR
Stage (95% Cl)
Significant: 0.89 0.76 0.86 5.43 0.28
>F2 (0.86-0.91)
Advanced: 0.92 0.88 0.91 9.7 0.13
>F3 (0.89-0.94)
Cirrhosis: 0.94 0.85 0.91 9.4 0.16
F4 (0.92-0.96)
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The authors also performed a basic economic analysis to calculate the incremental cost per correct
diagnosis gained by liver biopsy over TE. In the subgroup of patients with HCV, the incremental cost per
correct diagnosis using biopsy ranged from $1,861 for patients with F2 disease to $3,260 for patients
with F3 disease. The authors were careful to note that their economic modeling does not account for
the practice of monitoring progression of liver fibrosis and observe that the common practice in Alberta,
Canada is yearly TE and biopsy every 3-5 years.

Overall, the authors concluded that TE was an accurate method for diagnosing fibrosis or cirrhosis and
was less costly than liver biopsy.

Acoustic Radiation Force Impulse Imaging

Nierhoff etal, 2013

This is a good-quality systematic review and meta-analysis of the diagnostic operating characteristics of
ARFI in patients with chronic liver disease using liver biopsy as the reference standard. The authors
included 36 studies (both published manuscripts and abstracts) of nearly 4,000 patients. Among the
included studies, 7 examined only patients with HCV as the etiology of their liver disease while another
18 studies reported on populations with mixed etiologies of chronic liver disease, including HCV. The
methodologic quality of the included studies was mixed, and about half of the studies had potential
flaws related to spectrum bias (bias introduced because the range and distribution of disease severity in
the study is not representative of the overall population of people with the condition) and review bias
(bias introduce when the interpreter of the index test is already aware of the result of the reference
test, or vice-versa). The main reported measure of diaghostic performance was AUROC. The results of
the meta-analysis of the HCV only and mixed etiology studies are reported in Table 4 below.

Table 4: AUROCof Acoustic Radiation Force Impulse (ARFI) Imaging Tests

Fibrosis Stage AUROC — HCV only studies AUROC — Mixed studies
(95% Cl) (95% Cl)

Significant: 0.88 0.83

>F2 (0.81-0.96) (0.80-0.86)
Advanced: 0.93 0.87

>F3 (0.89-0.97) (0.85-0.90)
Cirrhosis: 0.92 0.91

F4 (0.85-0.99) (0.89-0.93)

One possible explanation for the poorer diagnostic performance in the mixed studies is the finding in
subgroup analysis that higher BMI is associated with reduced diagnostic accuracy and a higher failure
rate for testing.

Overall, the authors concluded that the diagnostic performance of ARFl is good to excellent for
detecting fibrosis and cirrhosis. The authors also note that their findings are consistent with those of an
earlier, smaller meta-analysis of ARFI using individual participant data.
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Acoustic Radiation Force Impulse (ARFI) vs. Transient Elastography (TE)
Bota etal, 2013

This is a good-quality systematic review and meta-analysis of studies comparing ARFl and TE to a
reference standard of liver biopsy for the evaluation of fibrosis. The authors included 13 trials; 10 of the
trials reported diagnostic accuracy of ARFl and TE for the diagnosis of significant fibrosis (>F2), and all
the trials reported diagnostic accuracy for cirrhosis (F4). The etiology of liver disease in each study was
variable, and all but one study included patients with chronic hepatitis C. The authors observed that
failure rates (i.e. inability to obtain any valid measurements) were higher for TE (6.6%) than ARFI (2.1%),
and five of the trials only included patients with valid ARFI and TE. The authors’ risk of bias assessment
for most studies was low. The results of the meta-analysis are reported in Table 5 below.

Table 5: Diagnostic Operating Characteristics of ARFI and TE

Test and AUROC Sensitivity Specificity Positive LR Negative LR

Fibrosis Stage (95% Cl)

ARFI: >F2 0.85 0.74 0.83 4.29 0.31
(0.82-0.88)

TE: >F2 0.87 0.78 0.84 4.79 0.26
(0.83-0.89)

ARFI: F4 0.93 0.87 0.87 6.48 0.15
(0.91-0.95)

TE: F4 0.93 0.89 0.87 6.79 0.13
(0.91-0.95)

Overall, the authors concluded that there were no significant differences in the diagnostic accuracy of
ARFl and TE. They note that while the higher failure rate for TE is concerning, new and more sensitive
probes may mitigate this limitation.

Blood Tests

Dozens of blood tests and related interpretive indices or scores have been proposed for the diagnosis of
fibrosis or cirrhosis in patients with HCV. The components of these tests are discussed in detail in the
technology description section of this report.

Chou & Wasson, 2013

This is a good-quality systematic review of blood tests for the diagnosis of fibrosis and cirrhosis in
patients with HCV. The authors did not perform a meta-analysis but present results for measures of
diagnostic accuracy as medians and ranges. The number of studies for each test and the authors’ GRADE
assessment of the strength of evidence are provided in Table 6 below.

The results of the review of these tests are also summarized in Table 6. Because of the large number of
tests as well as the various cut-offs used for each test, only the AUROC (median and range) are
presented in this table.
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Table 6: Studies of Blood Tests for Liver Fibrosis

Test Number of Strength of Fibrosis (XF2) AUROC Cirrhosis AUROC
studies evidence median (range) median (range)
Platelet count 18 Moderate 0.71(0.38-0.94) 0.89 (0.64 - 0.99)
Hyaluronic acid 8 Moderate 0.75(0.65- 0.88) 0.90 (0.80-0.97)
Age-platelet index 11 Moderate 0.74 (0.64 - 0.79) 0.86 (0.64 - 0.91)
AST-platelet ratio 7 High 0.77 (0.58 - 0.95) 0.84 (0.54 - 0.97)
index
AST-ALT ratio 32 High 0.59 (0.50- 0.82) 0.72(0.52-0.91)
Bonacini index 12 Moderate 0.66 (0.58 - 0.71) 0.74 (0.61-0.91)
ELF™ 8 Moderate 0.81(0.72- 0.87) 0.88 (0.78 - 0.91)
FIB-4 19 Moderate 0.74 (0.61-0.81) 0.87(0.83-0.92)
Fibrolndex 9 Moderate 0.76 (0.58 - 0.86) 0.86 (0.78 - 0.92)
Fibrometer™ 8 Moderate 0.82 (0.78 - 0.85) 0.91 (0.89 - 0.94)
FIBROSpect® Il 7 Low 0.86 (0.77 - 0.90) NR
FibroTest® 32 High 0.79 (0.70 - 0.89) 0.86(0.71-0.92)
Forns index 22 High 0.76 (0.60 - 0.86) 0.87(0.85-0.91)
Gucl 5 Low NR 0.82 (0.78 - 0.86)
Hepascore® 12 High 0.79 (0.69-0.82) 0.89 (0.88 - 0.94)
Lok index 10 Moderate NR 0.80(0.61-0.91)
Pohl index 12 Low 0.52 (0.52-0.53) 0.65 (0.64 - 0.66)

The Chou & Wasson review also summarized the results of trials making direct comparisons between
APRI or FibroTest® and various other blood tests. Very few of these direct comparisons showed
substantial differences in the median AUROC for fibrosis, but median differences in excess of 0.05 are
reportedin Table 7 below. Only one of the direct comparisons (APRI vs. AST-ALT ratio) for the diagnosis
of cirrhosis exceed a median difference in AUROC of greater than 0.05; in those studies APRI was more
accurate than the AST-ALT ratio.
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Table 7. Studies of Direct Comparisons between Two Blood Tests

Number of Test A Test B Median difference
studies AUROC median AUROC median (range)

13 APRI AST-ALT ratio 0.17

0.76 0.58 (-0.06 to 0.23)
4 APRI Bonacini index 0.08

0.74 0.66 (0.07 t0 0.09)
8 APRI Fibrometer™ -0.06

0.79 0.84 (-0.07 to -0.02)
8 APRI Platelet count 0.08

0.76 0.67 (-0.06 to 0.53)
3 APRI Pohl index 0.17

0.69 0.52 (0.13t0 0.23)
3 FibroTest® Fibrolndex 0.08

0.78 0.72 (0.02 to 0.10)

The authors also include 9 studies that report on the use of combinations of blood tests or indices. Four
studies reported on diagnostic performance of the Sequential Algorithm for Fibrosis Evaluation that
combines results from APRI and FibroTest®. In two studies of patients with fibrosis (>F2), the algorithm
had an AUROC of 0.90 and 0.94. In 3 studies of cirrhosis, the algorithm had a median AUROC of 0.87. The
remaining combinations of tests or indices were only studied in single trials.

The authors point out several limitations of the review, the most important of which is the binary
interpretation of presence or absence of clinically significant fibrosis. As they note, “Measures that
incorporate the accuracy of tests at each fibrosis stage would therefore be more informative than
estimates based on dichotomized classifications.” Additionally, because nearly all the included studies
grouped patients with both lesser stages of fibrosis and cirrhosis, it was not possible to ascertain the
diagnostic performance of blood tests for less severe fibrosis independent from the diagnostic accuracy
of the full spectrum of significant fibrosis, and distinguishing between F2 and F3 is not possible. Overall,
the authors conclude that a variety of blood tests are moderately useful for the identification of
clinically significant fibrosis in patients with HCV.

Shear Wave Elastography
Lietal, 2016

This is a good-quality systematic review and meta-analysis of diagnostic accuracy studies of real-time
shear wave elastography (SWE) for staging liver fibrosis. The authors identified eight studies with a total
of 934 patients comparing SWE to a reference standard of liver biopsy. Most patients in the included
studies had chronic viral hepatitis, but the precise breakdown was not provided. The included studies
were generally at low risk of bias, though three were judged to be susceptible to disease progression
bias because of the time difference between the two tests. The diagnostic operating characteristics from
the meta-analysis are reported in Table 8 below.
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Table 8. Diagnostic Operating Characteristics for Shear Wave Elastography

Fibrosis Stage AUROC Sensitivity Specificity Positive LR Negative LR
(95% Cl)

Significant: 0.88 0.85 0.81 4.47 0.18
>F2 (0.85-0.91)

Advanced: 0.94 0.90 0.81 4.73 0.12
>F3 (0.92-0.96)

Cirrhosis: 0.92 0.87 0.88 7:25 0.15

F4 (0.89-0.94)

The authors note that the primary limitations of their review include the small number of studies and

the inability to perform subgroup analysis by etiology of chronic liver disease.

The authors observe that compared with reported diagnostic accuracy of other modalities, SWE is

comparable to TE and ARFI for diagnosis of cirrhosis, and comparable to ARFI but better than TE for the
diagnosis of significant fibrosis (>=F2). Overall, the authors conclude that the diagnostic accuracy of SWE

for fibrosis staging is good.

Real-Time Tissue Elastography

Kobayashi et al,, 2014

This is a good-quality systematic review and meta-analysis of diagnostic accuracy studies of real-time
tissue elastography (RT-TE) compared to a reference standard of liver biopsy. The authors identified 15
trials including over 1,600 patients. Ten of 15 studies included patients with HCV. The authors expressed
concerns over the risk of bias in several included studies related to patient selection bias and the
absence of pre-specified cut-off values for the index tests. They also identified possible publication bias
in their funnel plots. The meta-analytic results for sensitivity and specificity are reported in Table 9

below.

Table 9. Diagnostic Operating Characteristics for Real-Time Tissue

Elastography
Fibrosis Stage AUROC Sensitivity Specificity Positive LR Negative LR
(95% Cl) (95% CI) (95% Cl) (95% Cl) (95% Cl)
Significant: 0.69 0.79 0.76 3.29 0.27
>F2 (NR) (0.75-0.83) | (0.68-0.82) (NR) (NR)
Advanced: 0.86 0.82 0.81 431 0.22
>F3 (NR) (0.75-0.88) 0.72-0.88) (NR) (NR)
Cirrhosis: 0.72 0.74 0.84 4.6 0.30
F4 (NR) (0.63-0.82) 0.79-0.88) (NR) (NR)

Overall, the authors conclude that, “RTE is not highly accurate for any cut-off stage of fibrosis.”
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Direct Comparisons of FibroTest®, FIB-4, APRI, and TE
Houotetal, 2016

This is a poor-quality systematic review and meta-analysis of trials making direct comparisons between
FibroTest®, APRI, FIB-4, and TE compared to a reference standard of liver biopsy. The authors identified
71 trials, of which 37 included only patients with HCV. The main purpose of the review was to determine
whether there were differences between the AUROC of these tests for the diagnosis of advanced
fibrosis (defined here as >F2) or cirrhosis. The review did not provide information on the methodologic
quality of the included studies. The authors applied three meta-analytic methods to ascertain whether
the differences in test performance were statistically significant: an indirect pooled AUROC difference, a
standard pooled AUROC difference, and a Bayesian pooled AUROC difference. Among the HCV-only
studies, the differences in AUROC for most comparisons were generally small (<0.05). In the indirect
pooled analysis, only one comparison showed a statistically significant difference in favor of TE over
APRI for diagnosis of cirrhosis. In the standard pooled analysis FibroTest® was favored over TE and APRI
for diagnosis of fibrosis; TE and FIB-4 were favored over APRI for the diagnosis of cirrhosis. In the
Bayesian pooled analysis, FibroTest® was favored over APRI for the diagnosis of fibrosis and TE and FIB-4
were favored over APRI for the diagnosis of cirrhosis. This review is subject to potential conflict of
interest as the senior author is the inventor of FibroTest® and the study was funded in part by
BioPredictive, the company that markets FibroTest®.

Factors Influencing Accuracy of TE

Perazzo etal, 2015

This is a narrative review article that summarizes research on various factors that influence the accuracy
and interpretation of transient elastography. The authors identify four factors that are associated with
overestimation of fibrosis by TE: heightened necroinflammatory activity as denoted by alanine
transaminases greater than 10 times the upper limit of normal, extrahepatic cholestasis and hepatic
congestion, non-fasting status, and the presence of severe steatosis. The authors also note that the
reliability of TE measurements is modified by operator experience and propose a definition of an
experienced operator as greater than 100 examinations. Similarly, large ranges of inter-observer
variability are reported in the literature and discrepancies between assessments of adjacent fibrosis
stages are more common. The authors suggest that longitudinal follow-up and examination by the same
experienced operator may prove most accurate.

We did not identify any evidence that addresses the question of initial timing of staging or the
appropriate intervals for re-staging using non-invasive tests. The systematic review of TE did observe
that the common practice in Alberta, Canada is to perform non-invasive tests to assess fibrosis stage
every 3 to 5 years.

EVIDENCE SUMMARY

Although an imperfect test itself, liver biopsy remains the reference standard by which noninvasive tests
of liver fibrosis and cirrhosis are judged. There is no direct comparative evidence that examines the
effects of different diagnostic strategies on the predetermined clinical outcomes:
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e Hepatitis-related morbidity/progression
o Need for liver biopsy

e Quality of life

e Testing-related adverse events

e Change in treatment plan

Furthermore, there is only sparse evidence on the value and reliability of prognostic information
obtained from noninvasive tests. However, there are a large number of studies comparing the diagnostic
accuracy of noninvasive tests of liver fibrosis to the reference standard of liver biopsy. Many of these
studies (see Appendix D) demonstrated good or excellent performance of non-invasive tests for the
detection of various levels of fibrosis; in general, imaging studies appear to have greater ability to
distinguish between intermediate stages of fibrosis (i.e. between F2 and F3), while blood tests appear to
be suitable for establishing the presence of significant fibrosis (=F2) or cirrhosis (F4).

OTHER DECISION FACTORS

Resource Allocation

The price of noninvasive tests is generally significantly less than liver biopsy and avoids the costs
associated with harms from liver biopsy. However, noninvasive testing is likely to be done at a higher
frequency than liver biopsy and the increased number of total procedures may somewhat reduce the
cost-savings associated with avoiding liver biopsy. The more significant cost driver is the impact
noninvasive testing may have on determining the eligible population for treatment with hepatitis C.
Health plans have prioritized treatment of hepatitis C patients with the newer expensive medications
both because of the high cost of these medications and the prevalence of chronic hepatitis C infection in
the general population. The cutoff point for some plans in Oregon include only treating persons with a
score of F3 or above. This requires testing that can accurately distinguish between the cutoff points for
treatment. If a test has a high false positive rate, that would lead more people into a hepatitis C
treatment pathway (increasing overall costs of the population in the near term). If a test has a high false
negative rate, then people with more advanced fibrosis who may particularly benefit from treatment
would not qualify for treatment (decreasing health system costs, but at the expense of fewer eligible
people receiving appropriate treatment).

Values and preferences

Patients would highly value avoiding an invasive procedure as long as the information provided by a
noninvasive test was comparable. There would be minimal variability in this preference. From a
population perspective, it would be very important that these tests can accurately distinguish between
those persons who would benefit the most from the very expensive treatment versus others who may
be able to delay or avoid treatment altogether.
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POLICY LANDSCAPE

Quality measures

No quality measures were identified when searching the National Quality Measures Clearinghouse.

Payer coverage policies

The Oregon Medicaid fee-for-service Approval Criteria for Hepatitis C Direct-Acting Antivirals requires
liver fibrosis staging by either:

e A biopsy, transient elastography (FibroScan®), or serum test (FibroSure®) to indicate advanced
fibrosis (METAVIR F3) or cirrhosis (METAVIR F4)

e Radiologic, laboratory (APRI score >1.5 or FIB-4 score >3.25), or clinical evidence (ascites, portal
hypertension) of cirrhosis

The Washington Health Care Authority outlines the treatment policy for patients with HCV, with the
accepted diagnostic tests for liver damage including imaging procedures (FibroScan®, ARFI, SWE) and
blood tests (FibroSure®, APRI). The Table 10 below shows the allowed tests and cutoffs used to stage
liver fibrosis to determine hepatitis C treatments.

Table 10: Washington Health Care Authority Accepted Diagnostic Tests and
Procedures to Stage Liver Damage in Patients with Chronic HCV Infection

METAVIR | Biopsy | FibroScan® Elastography FibroSure® APRI Other
Score (ARFI/PSWE) Imaging
F4 F4 >12.5kPa >2.34m/s >0.75 >2.0 Cirrhosis
F3 F3 9.6 -12.4 kPa 2.01-2.33m/s 0.58-0.74 15-1.9

F2 F2 7.1-9.5kPa 1.38-2.0m/s 0.49-0.57 1.0-14

F1/0 F1/0 <7.0kPa <1.37m/s <0.48 <0.9

On May 27, 2016, a United States District Court issued a preliminary injunction requiring the
Washington Medicaid program to cover direct-acting antiviral medications for Medicaid clients with
hepatitis C, regardless of the extent of liver fibrosis.

Coverage policies for noninvasive tests of liver fibrosis were searched for four commercial payers: Aetna,
Cigna, Moda, and Regence. Transient elastography (FibroScan®) is covered by three of these payers:

Aetna, Cigna, and Moda. MRE for staging liver fibrosis is covered by only Moda. None of the other
imaging tests are covered by these payers. Three of the four payers do not cover the blood tests for
staging liver fibrosis. Moda Health covers the blood tests FibroSure®, FIBROSpect®, APRI, ActiTest®, and
Hepascore®.

Aetna’s precertification criteria for direct-acting antivirals require the staging of liver disease by liver

biopsy, METAVIR scores, FibroScan® score, APRI score, radiological imaging consistent with cirrhosis
(i.e., evidence of portal hypertension), or physical findings or clinical evidence consistent with cirrhosis
as attested by the prescribing physician. The Regence Medical Policy Manual states that, “Liver biopsy is
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http://www.qualitymeasures.ahrq.gov/
http://www.orpdl.org/durm/PA_Docs/hepatitisCdirectactingantivirals.pdf
http://www.hca.wa.gov/medicaid/pharmacy/Documents/hepatitis_c_treatment_policy.pdf
http://www.aetna.com/cpb/medical/data/600_699/0690.html
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0504_coveragepositioncriteria_omnibus_codes.pdf
https://www.modahealth.com/pdfs/med_criteria/Non-invasiveTestingLiverFibrosis.pdf
https://www.regence.com/search?q=%22Evaluation+and+Monitoring+of+Patients+with+Chronic+Liver+Disease%22&btnG.x=0&btnG.y=0&btnG=Google+Search&btnG.x=0&btnG.y=0&client=trgmedpol&output=xml_no_dtd&proxystylesheet=trgmedpol&proxycustom=_HOME&oe=UTF-8&ie=UTF-8&ulang=en&sort=date%3AD%3AL%3Ad1&entqrm=0&wc=200&wc_mc=1&ud=1&exclude_apps=1&site=trgmedpol
http://www.aetna.com/products/rxnonmedicare/data/2015/GI/hepatitis_c.html
http://blue.regence.com/trgmedpol/radiology/rad56.pdf

typically recommended prior to the initiation of antiviral therapy.” Coverage policies for direct-acting
antivirals for Cigna and Moda do not indicate specific methods for staging of liver fibrosis.

For Medicare, no National Coverage Determinations or Local Coverage Determinations related to
noninvasive tests for liver fibrosis were identified.

Professional society guidelines

American Association for the Study of Liver Disease (AASLD) and Infectious
Disease Society of America (IDSA) Guideline, 2016

The AASLD and IDSA guideline endorses the use of biopsy, imaging, and/or noninvasive markers to
evaluate advanced fibrosis in HCV patients for treatment planningand to ascertain whether additional
screening and management of cirrhosis is needed (Class I, Level A). It also endorses the continued
monitoring of liver disease in those who defer treatment, but does not specify the use of noninvasive
tests or provide an optimal interval for re-assessment.

Regarding noninvasive tests, the AASLD and IDSA guideline makes the following statements:

e “Nosingle method is recognized to have high accuracy alone and each test must be
interpreted carefully. A recent publication of the Agency for Healthcare Research and Quality
found evidence in support of a number of blood tests; however, at best, they are only
moderately useful for identifying clinically significant fibrosis or cirrhosis.”

e “Vibration-controlled transient liver elastography is a noninvasive way to measure liver
stiffness and correlates well with measurement of substantial fibrosis or cirrhosis in patients
with chronic HCV infection. The measurement range does overlap between stages.”

e “The most efficient approach to fibrosis assessment is to combine direct biomarkers and
vibration-controlled transient liver elastography. A biopsy should be considered for any
patient who has discordant results between the 2 modalities that would affect clinical decision
making. For example, one shows cirrhosis and the other does not. The need for liver biopsy
with this approach is markedly reduced.”

e “Alternatively, if direct biomarkers or vibration-controlled transient liver elastography are not
available, the AST-to-platelet ratio index (APRI) or FIB-4 index score can help, although neither
test is sensitive enough to rule out substantial fibrosis. Biopsy should be considered in those in
whom more accurate fibrosis staging would impact treatment decisions. Individuals with
clinically evident cirrhosis do not require additional staging (biopsy or noninvasive

assessment).”
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European Association for the Study of the Liver (EASL) and Asociacion
Latinoamericano para el Estdio del Higado (ALEH), 2015

This is a comprehensive clinical practice guideline on the use of noninvasive tests for evaluating liver
disease across a variety of etiologies. In general, EASL/ALEH endorse the use of noninvasive tests of liver
fibrosis. Specific recommendations and statements include:

e  “Non-invasive tests should always be interpreted by specialists in liver disease, according to the
clinical context, considering the results of other tests (biochemical, radiological and endoscopic)
and taking into account the recommended quality criteria for each test and its possible pitfalls
(A1).”

e “TEis afast, simple, safe and easy to learn procedure that is widely available. Its main limitation
is the impossibility of obtaining results in case of ascites or morbid obesity and its limited
applicability in case of obesity and limited operator experience (Al).”

e  “TE should be performed by an experienced operator (>100 examinations) following a
standardized protocol with the patient, fasting for at least 2 hours, in the supine position, right
arm in full abduction, on the midaxillary line with the probe-tip placed in the 9th to 11th
intercostal space with a minimum of 10 shots (A1).”

e “Although alternative techniques, such as pSWE/ARFI or 2D-SWE seem to overcome limitations
of TE, their quality criteria for correct interpretation are not yet well defined (A1).”

e “MR elastography is currently too costly and time consuming for routine clinical practice use and
seems more suited for research purposes (Al).”

o “When compared in HCV patients, the different patented tests have similar levels of
performance in diagnosing significant fibrosis and cirrhosis (A1). Although non-patented tests
might have lower diagnostic accuracy than patented tests, they are not associated with
additional costs, are easy to calculate, and are widely available (A2).”

e “Among the different available strategies, algorithms combining TE and serum biomarkers
appear to be the most attractive and validated one (A2). In patients with viral hepatitis C, when
TE and serum biomarkers results are in accordance, the diagnostic accuracy is increased for
detecting significant fibrosis but not for cirrhosis. In cases of unexplained discordance, a liver
biopsy should be performed if the results would change the patient management (A1).”
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The EASL/ALEH guideline includes the following proposed algorithm for noninvasive testing in HCV
patients.

Hepatitis C
(HIV coinfection)
Treatment-naive

v

Combine
Two non-invasive
tests:
TE + serum
biomarker
[
v Y
Discordance » Concordance
v ! P
Repeat exams and No severe fibrosis- Severe fibrosis-
search for cirrhosis cirrhosis
explanations
Discordance ' — T
7 No liver biopsy No liver biopsy
follow-up or antiviral | | antiviral treatment
treatment screening for
(if extra-hepatic varices
manifestations) screening for HCC

Fig. 1. Proposed algorithm for the use of non-invasive tests in treatment-
naive patients with Hepatitis C with or without HIV coinfection.

National Institute for Health and Care Excellence (NICE), 2015

NICE issued medical technology guidance on the use of Virtual Touch™ Quantification (VTq, a
proprietary system for performing ARFI) for diagnosing and monitoring liver fibrosis in chronic hepatitis
B and C. The panel endorsed the use of VTq as an option for assessing liver fibrosis in chronic hepatitis B
or C. They concluded that VTq is as accurate as transient elastography and cost modelling suggested that
VTq would likely to be cost saving compared to transient elastography and liver biopsy.
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Scottish Intercollegiate Guidelines Network (SIGN), 2013

SIGN published a comprehensive guideline on the management of hepatitis Cin 2013 including
recommendations regarding the use of noninvasive tests for diagnosing fibrosis and cirrhosis. The SIGN
guideline states that while biochemical markers may be able to distinguish cirrhosis from less degrees of
fibrosis, “intermediate stages are not distinguishable.” Thus, SIGN recommends that biochemical
markers should not be considered an alternative to biopsy for staging intermediate levels of fibrosis, but
may be used in place of biopsy to diagnose cirrhosis (B recommendations, 2++ evidence). The guideline
does offer that measurement of liver stiffness by noninvasive testing may be considered a
“recommended best practice based on the clinical experience of the guideline development group.”

Society of Radiologists in Ultrasound Consensus Conference Statement, 2015

This consensus conference statement (Barr et al., 2015) asserts that elastography (using either
ultrasound or magnetic resonance techniques) can be used to diagnose liver fibrosis in patients “without
overt decompensated cirrhosis.” The panel stated that elastography should be used to group patients
into three categories: those with minimal fibrosis (FO or F1), those with a high likelihood of cirrhosis (F4),
and those with values in between suggesting moderate to severe fibrosis (F2 and F3). The panel also
proposed consensus diagnostic thresholds which are reproduced in Table 11.

Table 11: Consensus of Suggested Thresholds in Patients with Hepatitis C

Device No Clinically Significant Advanced Fibrosis and/or Cirrhosis:
Fibrosis: METAVIR Stage < F2, | METAVIR Stage of F4 and Some Stages

Unlikely to Need Follow-up of F3 — Clinically Significant Fibrosis
TE FibroScan® <7 kPa (1.5 m/sec) >15 kPa (2.2 m/sec)
(Echosens)
Siemens pSWE 1.2 m/sec (Siemens suggests >2.2 m/sec (>15 kPa)

<1.34 m/sec, <5.6 kPa)

Philips pSWE <5.7 kPa (1.37 m/sec) >2.2 m/sec (>15 kPa)
2D.SWE (SuperSonic <7 kPa (1.5 m/sec) >2.2 m/sec (>15 kPa)
Imagine)
MR elastography (GE, <3.0 kPa* (27-30) >5.0 kPa*
Siemens, Philips)

*MR elastography is reported as shear modulus, while U.S. elastography techniques are reported in Young
modulus. The Young modulus is three times the shear modulus.

World Health Organization, 2014

The WHO released a comprehensive guideline in 2014 focused on management of hepatitis C in
resource limited settings. In general, the guideline states that noninvasive tests should be favored over
liver biopsy and “in resource-limited settings, it is suggested that aminotransferase/platelet ratio index
(APRI) or FIB4 be used for the assessment of hepatic fibrosis rather than other noninvasive tests that
require more resources such as elastography or Fibrotest.” (Conditional recommendation, low quality
evidence)
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APPENDIX A. GRADE INFORMED FRAMEWORK - ELEMENT DESCRIPTIONS

Element Description

Balance between The larger the difference between the desirable and undesirable effects, the higher the
desirable and likelihood that a strong recommendation is warranted. The narrower the gradient, the
undesirable effects higher the likelihood that a weak recommendation is warranted

Quiality of evidence The higher the quality of evidence, the higher the likelihood that a strong
recommendation is warranted

Resource allocation The higher the costs of an intervention—that is, the greater the resources consumed—the
lower the likelihood that a strong recommendation is warranted

Values and The more values and preferences vary, or the greater the uncertainty in values and
preferences preferences, the higher the likelihood that a weak recommendation is warranted

Other considerations | Other considerations include issue about the implementation and operationalization of
the technology or intervention in health systems and practices within Oregon.

Strong recommendation

In Favor: The subcommittee is confident that the desirable effects of adherence to a recommendation
outweigh the undesirable effects, considering the quality of evidence, cost and resource allocation, and
values and preferences.

Against: The subcommittee is confident that the undesirable effects of adherence to a recommendation
outweigh the desirable effects, considering the quality of evidence, cost and resource allocation, and
values and preferences.

Weak recommendation

In Favor: The subcommittee concludes that the desirable effects of adherence to a recommendation
probably outweigh the undesirable effects, considering the quality of evidence, cost and resource
allocation, and values and preferences, but is not confident.

Against: The subcommittee concludes that the undesirable effects of adherence to a recommendation
probably outweigh the desirable effects, considering the quality of evidence, cost and resource
allocation, and values and preferences, but is not confident.

Quality or strength of evidence rating across studies for the
treatment/outcome!?

High: The subcommittee is very confident that the true effect lies close to that of the estimate of the
effect. Typical sets of studies are RCTs with few or no limitations and the estimate of effect is likely
stable.

Moderate: The subcommittee is moderately confident in the effect estimate: The true effect is likely to
be close to the estimate of the effect, but there is a possibility that it is substantially different. Typical
sets of studies are RCTs with some limitations or well-performed nonrandomized studies with additional
strengths that guard against potential bias and have large estimates of effects.

! Includes risk of bias, precision, directness, consistency and publication bias
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Low: The subcommittee’s confidence in the effect estimate is limited: The true effect may be
substantially different from the estimate of the effect. Typical sets of studies are RCTs with serious
limitations or nonrandomized studies without special strengths.

Very low: The subcommittee has very little confidence in the effect estimate: The true effect is likely to
be substantially different from the estimate of effect. Typical sets of studies are nonrandomized studies
with serious limitations or inconsistent results across studies.
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APPENDIX B. GRADE EVIDENCE PROFILE

No. of
Studies

Quality Assessment for MRE (Confidence in Estimate of Effect)

Study
Design(s)

Risk of Other

E Inconsistency Indirectness | Imprecision Factors Quality

Hepatitis related morbidity/progression (Critical outcome)

0 Insufficient

Need for liver biopsy (Critical outcome)

12 Diagnostic Low Not serious Serious Not serious Moderate
accuracy confidence
studies 'YX =
(cross-
sectional
or cohort
designs)

Quality of life (Critical outcome)

0 Insufficient

Testing related adverse events (Important outcome)

0 Insufficient

Change in treatment plan (Important outcome)

0 Insufficient

=

No. of
Studies

Study

Design(s)

Quality Assessment for TE (Confidence in Estimate of Effect)

Risk of Other

Bias Inconsistency | Indirectness | Imprecision | Factors Quality

2 Prospective | Moderate | Not serious Serious Serious Very low
prognostic to high confidence
studies

Need for liver biopsy (Critical outcome)

57 Diagnostic Low Not serious Serious Not serious Moderate
accuracy confidence
studies 000
(cross-
sectional or
cohort
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Quality Assessment for TE (Confidence in Estimate of Effect)

No.of  Study Risk of Other

Studies Design(s) Bias Inconsistency Indirectness Imprecision | Factors Quality
designs)

Quality of life (Critical outcome)

0 Insufficient

Testing related adverse events (Important outcome)

0 Insufficient

Change in treatment plan (Important outcome)

0 Insufficient

No. of
Studies

Study
Design(s)

Risk of
Bias

Inconsistency Indirectness Imprecision
|

Hepatitis related morbidity/progression (Critical outcome)

Quality Assessment for ARFI (Confidence in Estimate of Effect)

Other

Factors

Quality

0 Insufficient

Need for liver biopsy (Critical outcome)

36 Diagnostic | Moderate | Not serious Serious Not serious Low
accuracy confidence
studies X Tate
(cross-
sectional or
cohort
designs)

Quality of life (Critical outcome)

0 Insufficient

Testing related adverse events (Important outcome)

0 Insufficient

Change in treatment plan (Important outcome)

0 Insufficient
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Quality Assessment for SWE (Confidence in Estimate of Effect)

Risk of Other

Bias

No. of
Studies

Study

Design(s) Inconsistency @ Indirectness | Imprecision | Factors

Hepatitis related morbidity/progression (Critical outcome)

Quality

0 Insufficient
Need for liver biopsy (Critical outcome)
8 Diagnostic Low to Not serious Serious Not serious Low
accuracy Moderate confidence
studies 00
(cross-
sectional
or cohort
designs)
Quality of life (Critical outcome)
0 Insufficient
Testing related adverse events (Important outcome)
0 Insufficient
Change in treatment plan (Important outcome)
0 Insufficient

Quality Assessment for RT-TE (Confidence in Estimate of Effect)

Risk of Other

Bias

No. of
Studies

Study

Design(s) Inconsistency Indirectness Imprecision Factors

Hepatitis related morbidity/progression (Critical outcome)

Quality

0 Insufficient

Need for liver biopsy (Critical outcome)

15 Diagnostic | Moderate | Not serious Serious Unclear Possible Very low
accuracy publication | confidence
studies bias
(cross-
sectional
or cohort
designs)

Quality of life (Critical outcome)

0 Insufficient
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Quality Assessment for RT-TE (Confidence in Estimate of Effect)

No.of  Study Risk of Other
Studies Design(s) Bias Inconsistency Indirectness Imprecision Factors Quality

Testing related adverse events (Important outcome)

0 Insufficient

Change in treatment plan (Important outcome)

0 Insufficient

Quality Assessment for Platelet count (Confidence in Estimate of Effect)

No.of  Study Risk of . Other
Studies Design(s) E Inconsistency  Indirectness | Imprecision | Factors Quality

Hepatitis related morbidity/progression (Critical outcome)

0 Insufficient

Need for liver biopsy (Critical outcome)

18 Diagnostic | Moderate | Not serious Serious Serious Very low
accuracy confidence
studies

(cross-
sectional
or cohort
designs)

Quality of life (Critical outcome)

0 Insufficient

Testing related adverse events (Important outcome)

0 Insufficient

Change in treatment plan (Important outcome)

0 Insufficient

Quality Assessment for Hyaluronic acid (Confidence in Estimate of Effect)

No.of  Study Risk of Other
Studies Design(s) Bias Inconsistency Indirectness | Imprecision = Factors Quality

Hepatitis related morbidity/progression (Critical outcome)

0 Insufficient

Need for liver biopsy (Critical outcome)

8 Diagnostic | Moderate | Not serious Serious Serious Very low
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Quality Assessment for Hyaluronic acid (Confidence in Estimate of Effect)

No.of  Study Risk of Other
Studies Design(s) Bias Inconsistency Indirectness | Imprecision = Factors Quality

accuracy confidence
studies
(cross-
sectional

or cohort
designs)

Quality of life (Critical outcome)

0 Insufficient

Testing related adverse events (Important outcome)

0 Insufficient

Change in treatment plan (Important outcome)

0 Insufficient

Quality Assessment for Age-platelet index (Confidence in Estimate of Effect)

No.of  Study Risk of | Other
Studies Design(s) Bias Inconsistency | Indirectness Imprecision | Factors Quality

Hepatitis related morbidity/progression (Critical outcome)

0 Insufficient

Need for liver biopsy (Critical outcome)

11 Diagnostic | Moderate Not serious Serious Not Serious Low
accuracy confidence
studies

(cross-
sectional
or cohort
designs)

Quality of life (Critical outcome)

0 Insufficient

Testing related adverse events (Important outcome)

0 Insufficient

Change in treatment plan (Important outcome)

0 Insufficient
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Quality Assessment for APRI (Confidence in Estimate of Effect)

No.of  Study Risk of Other
Studies Design(s) Bias Inconsistency | Indirectness | Imprecision = Factors Quality

Hepatitis related morbidity/progression (Critical outcome)

6 Retrospective High Not serious Serious Not serious Very low
prognostic confidence
studies

Need for liver biopsy (Critical outcome)

7 Diagnostic Moderate | Not serious Serious Serious Very low
accuracy confidence
studies
(cross-
sectional or

cohort
designs)

Quality of life (Critical outcome)

0 Insufficient

Testing related adverse events (Important outcome)

0 Insufficient

Change in treatment plan (Important outcome)

0 Insufficient

Quality Assessment for AST-ALT ratio (Confidence in Estimate of Effect)

No.of  Study Risk of Other
Studies Design(s) Bias Inconsistency  Indirectness | Imprecision | Factors Quality

0 Insufficient

Need for liver biopsy (Critical outcome)

32 Diagnostic | Moderate Not serious Serious Serious Very low
accuracy confidence
studies o

(cross-
sectional
or cohort
designs)
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Quality Assessment for AST-ALT ratio (Confidence in Estimate of Effect)

No.of  Study Risk of Other

Studies Design(s) Bias Inconsistency Indirectness | Imprecision = Factors Quality

Quality of life (Critical outcome)

0 Insufficient

Testing related adverse events (Important outcome)

0 Insufficient

Change in treatment plan (Important outcome)

0 Insufficient

Quality Assessment for Bonacini index (Confidence in Estimate of Effect)

No.of  Study Risk of Other

Studies Design(s) Bias Factors Quality

Inconsistency Indirectness Imprecision

Hepatitis related morbidity/progression (Critical outcome)

0 Insufficient

Need for liver biopsy (Critical outcome)

12 Diagnostic | Moderate Not serious Serious Not serious Low
accuracy confidence
studies X Tate
(cross-
sectional
or cohort
designs)

Quality of life (Critical outcome)

0 Insufficient

Testing related adverse events (Important outcome)

0 Insufficient

Change in treatment plan (Important outcome)

0 Insufficient
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No. of
Studies

Quality Assessment for ELF™ (Confidence in Estimate of Effect)

Study
Design(s)

Risk of
Bias

Inconsistency

Indirectness

Hepatitis related morbidity/progression (Critical outcome)

Imprecision

Quality

0 Insufficient
Need for liver biopsy (Critical outcome)
8 Diagnostic | Moderate Not serious Serious Serious Very low
accuracy confidence
studies o
(cross-
sectional
or cohort
designs)
Quality of life (Critical outcome)
0 Insufficient
Testing related adverse events (Important outcome)
0 Insufficient
Change in treatment plan (Important outcome)
0 Insufficient

No. of
Studies

Quality Assessment for FIB-4 (Confidence in Estimate of Effect)

Study
Design(s)

Risk of

Bias

Inconsistency

Indirectness

Hepatitisrelated morbiity/progrion (Critical outcome)

Imprecision

Quality

6

Retrospective
prognostic
studies

High

Not serious

Serious

Not serious

Very low
confidence

Need for liver biopsy (Critical outcome)

19

Diagnostic
accuracy
studies
(cross-
sectional or
cohort

designs)

Moderate

Not serious

Serious

Serious

Very low
confidence
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Quality Assessment for FIB-4 (Confidence in Estimate of Effect)

No.of  Study Risk of Other
Studies Design(s) Bias Inconsistency | Indirectness | Imprecision = Factors Quality

Quality of life (Critical outcome)

0 Insufficient

Testing related adverse events (Important outcome)

0 Insufficient

Change in treatment plan (Important outcome)

0 Insufficient

Quality Assessment for Fibrolndex (Confidence in Estimate of Effect)

No.of  Study Risk of Other
Studies Design(s) Bias Inconsistency | Indirectness | Imprecision | Factors Quality

Hepatitis related morbidity/progression (Critical outcome)

0 Insufficient

Need for liver biopsy (Critical outcome)

9 Diagnostic | Moderate Not serious Serious Serious Very low
accuracy confidence
studies

(cross-
sectional
or cohort
designs)

Quality of life (Critical outcome)

0 Insufficient

Testing related adverse events (Important outcome)

0 Insufficient

Change in treatment plan (Important outcome)

0 Insufficient
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Quality Assessment for FibroMeter™ (Confidence in Estimate of Effect)

No.of  Study Risk of Other

Studies Design(s) Bias Inconsistency Indirectness | Imprecision = Factors Quality

Hepatitis related morbidity/progression (Critical outcome)

0 Insufficient
Need for liver biopsy (Critical outcome)
8 Diagnostic | Moderate Not serious Serious Serious Very low
accuracy confidence
studies o
(cross-
sectional
or cohort
designs)
Quality of life (Critical outcome)
0 Insufficient
Testing related adverse events (Important outcome)
0 Insufficient
Change in treatment plan (Important outcome)
0 Insufficient

Quality Assessment for FIBROSpect® Il (Confidence in Estimate of Effect)

No.of  Study Risk of Other

Studies Design(s) Bias Inconsistency Indirectness | Imprecision | Factors Quality

0 Insufficient

Need for liver biopsy (Critical outcome)

7

Diagnostic
accuracy
studies
(cross-
sectional
or cohort
designs)

Moderate

Not serious

Serious

Serious

Very low
confidence

Quality of life (Critical

outcome)

0

Insufficient
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Quality Assessment for FIBROSpect® Il (Confidence in Estimate of Effect)

No.of  Study Risk of Other
Studies Design(s) Bias Inconsistency Indirectness | Imprecision = Factors Quality

Testing related adverse events (Important outcome)

0 Insufficient

Change in treatment plan (Important outcome)

0 Insufficient

Quality Assessment for FibroTest® (Confidence in Estimate of Effect)

No.of  Study Risk of Other
Studies Design(s) E Inconsistency | Indirectness | Imprecision = Factors Quality

Hepatitis related morbidity/progression (Critical outcome)

6 Retrospective High No serious Serious Serious Very low
prognostic confidence
studies

Need for liver biopsy (Critical outcome)

32 Diagnostic Moderate | Not serious Serious Serious Very low
accuracy confidence
studies

(cross-
sectional or
cohort
designs)

Quality of life (Critical outcome)

0 Insufficient

Testing related adverse events (Important outcome)

0 Insufficient

Change in treatment plan (Important outcome)

0 Insufficient
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Quality Assessment for Forns index (Confidence in Estimate of Effect)

No.of  Study Risk of Other
Studies Design(s) Bias Inconsistency Indirectness | Imprecision = Factors Quality

Hepatitis related morbidity/progression (Critical outcome)

0 Insufficient

Need for liver biopsy (Critical outcome)

7 Diagnostic | Moderate Not serious Serious Serious Very low
accuracy confidence
studies P
(cross-
sectional

or cohort
designs)

Quality of life (Critical outcome)

0 Insufficient

Testing related adverse events (Important outcome)

0 Insufficient

Change in treatment plan (Important outcome)

0 Insufficient

Quality Assessment for Hepascore® (Confidence in Estimate of Effect)

No.of  Study Risk of Other
Studies Design(s) Bias Inconsistency Indirectness | Imprecision | Factors Quality

Hepatitis related morbidity/progression (Critical outcome)

0 Insufficient

Need for liver biopsy (Critical outcome)

12 Diagnostic | Moderate Not serious Serious Serious Very low
accuracy confidence
studies

(cross-
sectional
or cohort
designs)

Quality of life (Critical outcome)

0 Insufficient
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No. of
Studies

Testing related adverse events (Important outcome)

Quality Assessment for Hepascore® (Confidence in Estimate of Effect)

Study
Design(s)

Risk of
Bias

Inconsistency

Indirectness

Imprecision

Quality

0 Insufficient
Change in treatment plan (Important outcome)
0 Insufficient

No. of
Studies

Quality Assessment for Pohl index (Confidence in Estimate of Effect)

Study
Design(s)

Risk of
Bias

Inconsistency | Indirectness Imprecision‘ Factors

Hepatitis related morbidity/progression (Critical outcome)

Quality

0 Insufficient

Need for liver biopsy (Critical outcome)

12 Diagnostic | Moderate | Not serious Serious Not serious Low
accuracy confidence
studies X Tote
(cross-
sectional
or cohort
designs)

Quality of life (Critical outcome)

0 Insufficient

Testing related adverse events (Important outcome)

0 Insufficient

Change in treatment plan (Important outcome)

0 Insufficient
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APPENDIX C. METHODS

Scope Statement
Populations

Adults and children with chronic hepatitis C infection
Population scoping notes: None
Interventions

Noninvasive tests of liver fibrosis (e.g., acoustic radiation forceimpulse imaging, transient
elastography, magnetic resonance elastography, biochemical tests with predictive algorithms)

Intervention exclusions: None
Comparators
Liver biopsy, other interventions listed above
Outcomes
Critical: Hepatitis-related morbidity/progression, need for liver biopsy, quality of life

Important: Testing-related adverse events, change in treatment plan (especially decision to
begin antiviral therapy)

Considered but not selected for the GRADE table: None
Key Questions

1. What is the comparative effectiveness of noninvasive tests for the diagnosis and management
of hepatic fibrosis in patients with chronic hepatitis C?

2. Does the comparative effectiveness of noninvasive tests of liver fibrosis in patients with
chronic hepatitis C vary based on:

a. Duration of infection

b. Fibrosis score

c. Body habitus

d. Operator/interpreter training or experience

e. Co-existence of other etiologies of liver disease (e.g., non-alcoholic steatohepatitis)

3. What are the comparative diagnostic operating characteristics of tests of liver fibrosis?

4. What is the evidence for the timing of the initial testing for fibrosis and intervals for
subsequent reassessment of fibrosis?

Search Strategy

A full search of the core sources was conducted to identify systematic reviews, meta-analyses,
technology assessments, and clinical practice guidelines using terms for each of the studied
interventions. Searches of core sources were limited to citations published after 2010.
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The core sources searched included:
Agency for Healthcare Research and Quality (AHRQ)
Blue Cross/Blue Shield Health Technology Assessment (HTA) program
BMJ Clinical Evidence
Canadian Agency for Drugs and Technologies in Health (CADTH)
Cochrane Library (Wiley Interscience)
Hayes, Inc.
Institute for Clinical and Economic Review (ICER)
Medicaid Evidence-based Decisions Project (MED)
National Institute for Health and Care Excellence (NICE)
Tufts Cost-effectiveness Analysis Registry
Veterans Administration Evidence-based Synthesis Program (ESP)
Washington State Health Technology Assessment Program

A MEDLINE search was then conducted to identify randomized control trials, systematic reviews, meta-
analyses, and technology assessments published after the end search date of the most recent SR for
each studied intervention.

Searches for clinical practice guidelines were limited to those published since 2010. A search for relevant
clinical practice guidelines was also conducted, using the following sources:
Australian Government National Health and Medical Research Council (NHMRC)
Centers for Disease Control and Prevention (CDC) — Community Preventive Services
Choosing Wisely
Institute for Clinical Systems Improvement (ICSl)
National Guidelines Clearinghouse
New Zealand Guidelines Group
NICE
Scottish Intercollegiate Guidelines Network (SIGN)
United States Preventive Services Task Force (USPSTF)
Veterans Administration/Department of Defense (VA/DOD)

Inclusion/Exclusion Criteria
Studies were excluded if they were not published in English or did not address the scope statement.
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APPENDIX D: TEST CHARACTERISTICS

Noninvasive Tests with Good or Excellent Accuracy by Pooled or Median

AUROC
Test Pooled/Median AUROC =F2 Pooled/Median AUROC 2F3
(95% CI/Range) (95% CI/Range)
MRE 0.88 0.93
(0.84-0.91) (0.90-0.95)
TE 0.89 0.92
(0.86-0.91) (0.89 - 0.94)
ARFI 0.88 0.93
(0.81-0.96) (0.89-0.97)
SWE 0.88 0.94
(0.85-0.91) (0.92-0.96)
RT-TE 0.86
(NR)
ELF™ 0.81 (median)
(Range 0.72 - 0.87)
Fibrometer™ 0.82 (median)
(Range 0.78 - 0.85)
FIBROSpect® Il 0.86 (median)
(Range 0.77 - 0.90)
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Noninvasive Tests with Fair or Poor Accuracy by Median AUROC

Test Median AUROC 2F2
(Range)
Platelet count 0.71
(0.38-0.94)
Hyaluronic acid 0.75
(0.65-0.88)
Age-platelet index 0.74
(0.64-0.79)
APRI 0.77
(0.58 -0.95)
AST-ALT ratio 0.59
(0.50-0.82)
Bonacini index 0.66
(0.58-0.71)
FIB-4 0.74
(0.61-0.81)
Fibrolndex 0.76
(0.58-0.86)
FibroTest® 0.79
(0.70-0.89)
Forns index 0.76
(0.60-0.86)
Hepascore® 0.79
(0.69-0.82)
Pohl index 0.52
(0.52-0.53)

Illustrative Effects of Reported Cut-Offs on Sensitivity and Specificity

MRE (Singh et al., 2015)

Fibrosis Stage Cut-off Sensitivity Specificity

>F2 3.66 kPa 0.79 0.81

>F3 4.11 kPa 0.85 0.85
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TE (Steadman et al., 2013)

Fibrosis Stage Cut-off Sensitivity Specificity
>F2 7.4 (SD +1.5) kPa 0.80 0.81
>F3 9.9 (SD *+2.4) kPa 0.84 0.87

ARFI (selected individual studies included in Nierhoff et al., 2013)

Fibrosis Stage Cut-off Sensitivity Specificity

>F2 1.22 m/s 1.0 0.71
1.37m/s 0.69 0.92
1.63 m/s 0.59 1.0

>F3 1.71m/s 1.0 0.73
1.73 m/s 0.93 0.85

SWE (selected individual studies included in Li et al., 2016)

Fibrosis Stage Cut-off Sensitivity Specificity
>F2 7.2 kPa 0.86 0.86
8.6 kPa 0.78 0.93
>F3 9.1 kPa 0.92 0.85
10.46 kPa 0.89 0.80
APRI (Chou & Wasson, 2013)
Fibrosis Stage Cut-off Sensitivity Specificity
>F2 >0.5 to >0.55 0.81 0.55
21.5 0.37 0.95
F4 21.0 0.77 0.75
22.0 0.48 0.94
53 Noninvasive Testing for Liver Fibrosis in Patients with Chronic Hepatitis C

DRAFT for HTAS meeting materials 9/15/2016




ELF™ (Chou & Wasson, 2013)

Fibrosis Stage Cut-off Sensitivity Specificity

2F2 >8.75 0.86 0.62
>9.78 0.84 0.80

FIB-4 (Chou & Wasson, 2013)

Fibrosis Stage Cut-off Sensitivity Specificity

>F2 21.45 0.64 0.68
23.25 0.5 0.79

F4 21.45 0.90 0.58
>3.25 0.55 0.92

Fibrometer™ (Chou & Wasson, 2013)

Fibrosis Stage Cut-off Sensitivity Specificity

>F2 >0.419 to >0.59 0.69 0.81

FIBROSpect® Il (Chou & Wasson, 2013)

Fibrosis Stage Cut-off Sensitivity Specificity

>F2 >0.36 0.95 0.66
>0.42 0.67 0.74

FibroTest® (Chou & Wasson, 2013)

Fibrosis Stage Cut-off Sensitivity Specificity

>F2 >0.10to >0.22 0.92 0.38

>0.70 to >0.80 0.22 0.96
F4 >0.56 0.85 0.77
>0.73 to >0.862 0.56 0.81
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APPENDIX E. APPLICABLE CODES

 CODES  DESCRIPTION

ICD-10 Diagnosis Codes

B18.2 Chronic viral hepatitis C

CPT Codes

0346T Ultrasound elastography (with diagnosis code)

91200 Liver elastography, mechanically induced shear wave (e.g. vibration), without imaging, with
interpretation and report

91299 Other diagnostic gastroenterology procedures
Infectious disease, HCV, six biochemical assays (ALT, A2-macroglobulin, apolipoprotein A-1, total

0001M bilirubin, GGT, and haptoglobin) utilizing serum, prognostic algorithm reported as scores of fibrosis
and necroinflammatory activity in liver

81599 Unlisted multianalyte assay with algorithm

82172 Apolipoprotein

82246 Bilirubin

82977 Glutamiltransferase, gamma (GGT)

83010 Hepatoglobin; quantitative

83519 Immunoassay, analyte quantitative by radiopharmaceutical technique

83520 Immunoassay NOS

83883 Nephelometry, each analyte not elsewhere specified

84450 Transferase; aspartate amino (AST) (SGOT)

84460 Transferase; alanine amino (ALT) (SGPT)

Note: Inclusion on this list does not guarantee coverage
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SCcOPE STATEMENT FOR HERC COVERAGE GUIDANCE

HYPERBARIC OXYGEN THERAPY FOR CHRONIC WOUNDS AND BURNS

Population
description

Patients with chronic wounds, non-healing surgical wounds or compromised
surgical flaps/grafts, thermal burns

Population scoping notes: None

Intervention(s)

Hyperbaric oxygen therapy

Intervention exclusions: None

Comparator(s) Usual wound care, skin substitutes, antibiotic therapy, skin and tissue grafts,
negative pressure wound treatment, multiple interventions

Outcome(s) Critical: Deep/invasive soft tissue or bone infections, complete wound or tissue

(up to five) healing, quality of life

Important: Adverse effects, time to complete wound or tissue healing

Considered but not selected for GRADE Table: None

Key questions

1. Whatis the comparative effectiveness of hyperbaric oxygen therapy for
treatment of the listed conditions?

2. Does the comparative effectiveness of hyperbaric oxygen therapy vary by:

a. Type of wound or tissue damage

b. Size of wound or tissue damage

c. Duration of wound or tissue damage
d. Comorbidities

e. Treatment setting

f. Age of patient

g. Duration of therapy

h. Number of sessions

i

Concurrent or previous wound therapy

3. What are the harms of hyperbaric oxygen therapy?

Contextual
questions

1. What (if any) other treatments should be tried prior to use of hyperbaric
oxygen therapy to optimize cost-effective treatment of these conditions?

2. How does hyperbaric oxygen therapy affect inpatient hospital utilization?
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SCcOPE STATEMENT FOR HERC COVERAGE GUIDANCE

ARTIFICIAL DISK REPLACEMENT

Population
description

Adults with uncomplicated chronic cervical or lumbar back pain

Intervention(s)

Artificial disk replacement

Intervention exclusions: None

Comparator(s) Other interventions for neck and back pain, no treatment
Outcome(s) Critical: Short-term function, long-term function, utilization of other surgical
(up to five) procedures (e.g., spinal fusion)

Important: Harms (including development of adjacent segment disease), utilization
of non-surgical comparators

Considered but not selected for GRADE Table: Short-term pain, long-term pain

Key questions

1. Whatis the comparative effectiveness of artificial disk replacement for the
treatment of chronic cervical or lumbar back pain?

2. Does the comparative effectiveness of artificial disk replacement vary by:

a. Age

b. Etiology of chronic cervical or lumbar back pain

c. Duration of back pain

d. Location or severity of degenerative changes

e. Type of artificial disk

f.  Previous back surgery

g. Number of levels treated

h. Presence of radiculopathy, radicular symptoms or myelopathy

Response to previous treatments

3. What are the harms of artificial disk replacement?
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CHANGE LOG

Date

Change

Rationale

8/5/2016

Removed requirement that pain be discogenic from
the population description and made comparators
include both low back and neck pain, for consistency
and because in some cases it is unclear whether the
pain is discogenic. Added etiology of pain, number of
levels treated and presence of radiculopathy,
radicular symptoms or myelopathy to capture
possible indications for artificial disks per public
comment and medical director opinion.

Response to public comment.
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SCcOPE STATEMENT FOR HERC COVERAGE GUIDANCE

HIP RESURFACING

Population
description

Adults with uncomplicated degenerative conditions of the hip

Population scoping notes: None

Intervention(s)

Hip resurfacing

Intervention exclusions: None

Comparator(s) Total hip arthroplasty, hip osteotomy, walking aids, anti-inflammatory medication,
physical therapy, exercise programs, corticosteroid injections,
viscosupplementation, oral medications supplements, topical medications, stem
cell therapy, acupuncture, chiropractic manipulation

Outcome(s) Critical: Short-term function, long-term function, utilization of total hip arthroplasty

(up to five)

Important: Harms, utilization of non-surgical comparators

Considered but not selected for GRADE Table: Pain

Key questions

1. Whatis the comparative effectiveness of hip resurfacing for the treatment of
degenerative conditions of the hip?

2. Does the comparative effectiveness of hip resurfacing vary by:
a. Etiology of degenerative changes

b. Proportion of the intra articular surface that is resurfaced
c. Duration or severity of degenerative changes

d. Previous surgery and treatment

e. Age

f. Weight

g. Gender

h.

Type of device used for hip resurfacing

3. What are the harms of hip resurfacing?
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CHANGE LOG

Date

Change

Rationale

8/15/2016

Added proportion of the intra articular surface that is
resurfaced in Key Question 2.

Encompass the variety of
procedures that are requested.
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SCcOPE STATEMENT FOR HERC COVERAGE GUIDANCE

KNEE ARTHROSCOPY IN PATIENTS WITH OSTEOARTHRITIS

Population
description

Adults with osteoarthritis of the knee

Population scoping notes: None

Intervention(s)

Therapeutic arthroscopic lavage and debridement of the knee, with or without
additional arthroscopic interventions

Intervention exclusions: Diagnostic arthroscopy

Comparator(s) Physical therapy, home exercise programs, aquatic exercise programs,
transcutaneous electrostimulation, medications (e.g., NSAIDs, acetaminophen,
topical analgesics, opioids, glucosamine and chondroitin), viscosupplementation,
corticosteroid injections, off-loading braces or orthoses, osteotomy, total knee
arthroplasty, sham surgery, acupuncture.

Outcome(s) Critical: Need for (or time to) total knee arthroplasty, long-term physical function

(up to five)

Important: Short-term physical function, quality of life, harms

Considered but not selected for GRADE Table: Short-term pain, long term pain

Key questions

1. Whatis the comparative effectiveness of therapeutic arthroscopic procedures
for osteoarthritis of the knee?

2. Does the comparative effectiveness of therapeutic arthroscopic procedures for
osteoarthritis of the knee vary by:
a. Severity of osteoarthritis
Presence and severity of meniscal tears
Response to non-invasive or minimally-invasive treatments
Age
Other risk factors (e.g., obesity)
Functional status

N

3. What are the harms of therapeutic arthroscopic procedures for osteoarthritis
of the knee?
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CHANGE LOG

Date

Change

Rationale

8/5/2016

Changed title to Knee Arthroscopy in patients with
osteoarthritis, as suggested in public comment.

Many individuals for whom this
surgery may be recommended
may have other knee conditions
as well as osteoarthritis.
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SCcOPE STATEMENT FOR HERC COVERAGE GUIDANCE

LUMBAR DISCOGRAPHY

Population
description

Adults with uncomplicated chronic lumbar back pain with or without prior back
surgery

Population scoping notes: Most studies exclude patients with signs of nerve root
impingement, spinal stenosis, spinal instability, objective motor deficits, fractures,
infectious discitis, ankylosing spondylitis, low back pain due to malignancy, scoliosis,
and kyphosis

Intervention(s)

Lumbar discography with or without provocative testing

Intervention exclusions: None

Comparator(s) Usual care, other tests to diagnose discogenic causes of back pain or predict
response to lumbar surgery (e.g., lumbar x-rays, lumbar computerized tomography,
lumbar magnetic resonance imaging, myelography, facet joint blocks, orthotic
immobilization, external fixation)

Outcome(s) Critical: Short-term function, long-term function, prognostic accuracy for surgical

(up to five) outcomes, change in utilization of surgery

Important: Harms

Considered but not selected for GRADE Table: None

Key questions

1. Whatis the comparative effectiveness of lumbar discography for the diagnosis
and treatment planning of lumbar back pain?

2. Does the comparative effectiveness of lumbar discography vary by:
a. Pretest probability of discogenic lumbar back pain
b. Use of or characteristics of provocative testing
c. Response to non-invasive or minimally-invasive treatments
d. Previous back surgery

3. What are the harms of lumbar discography?
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CHANGE LOG

Date

Change

Rationale

8/5/2016

Added “or characteristics” of provocative testing

In response to public comment
clarifying that trials have been
conducted with different
parameters for provocative
testing and different thresholds
denoting positive tests.
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SCcOPE STATEMENT FOR HERC COVERAGE GUIDANCE

VISCOSUPPLEMENTATION FOR OSTEOARTHRITIS OF THE KNEE

Population
description

Adults with osteoarthritis of the knee

Population scoping notes: None

Intervention(s)

Viscosupplementation

Intervention exclusions: None

Comparator(s)

Physical therapy, home exercise programs, aquatic exercise programs, medications
(e.g., NSAIDs, acetaminophen, topical analgesics, opioids, glucosamine,
chondroitin), arthroscopic knee procedures, corticosteroid injections, off-loading
braces or orthoses, osteotomy, total knee arthroplasty, sham procedures,
acupuncture

Outcome(s)
(up to five)

Critical: Short-term function, long-term function, utilization of other treatments
(e.g., surgery, opioids)

Important: Quality of life, harms

Considered but not selected for GRADE Table: Short-term and long-term pain

Key questions

1. Whatis the comparative effectiveness of viscosupplementation for
osteoarthritis of the knee?

2. Does the comparative effectiveness of viscosupplementation for osteoarthritis
of the knee vary by:
a. Severity of osteoarthritis

Type of viscosupplement

b. Fluoroscopic guidance

c. Presence of specific radiographic features

d. Response to non-invasive or minimally-invasive treatments
e. Age

f. Obesity

g.

h.

Baseline functional status

3. What are the harms of viscosupplementation for osteoarthritis of the knee?
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SCcOPE STATEMENT FOR HERC COVERAGE GUIDANCE

OSTEOPOROSIS SCREENING BY DUAL-ENERGY X-RAY ABSORPTIOMETRY (DXA)

Population
description

Adults without a personal history of osteoporosis or osteopenia

Population scoping notes: None

Intervention(s)

Screening for osteoporosis using dual-energy x-ray absorptiometry (DXA)

Intervention exclusions: None

Comparator(s) No screening, use of fracture risk assessment tools
Outcome(s) Critical: Hip fractures, other osteoporotic fractures
(up to five)

Important: Development of osteoporosis, quality of life, adverse events

Considered but not selected for GRADE Table: None

Key questions

1. Whatis the comparative effectiveness of DXA for screening for osteoporosis?

2. Does the comparative effectiveness of DXA for screening of osteoporosis vary
by:

Age

Gender

Race/ethnicity

Prior use or concurrent of medications known to alter bone density

Other risk factors (e.g., history of rapid weight loss, medical conditions,

patient history, BMI, alcohol consumption, smoking, family history)

f.  Frequency of screening

g. Site of measurements

®ao oo

3. What are the harms of DXA for screening for osteoporosis?
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CHANGE LOG

Date

Change

Rationale

9/2/2016

Added development of osteoporosis as an outcome.

Screening in an asymptomatic
population may identify patients
for whom early intervention may
prevent osteoporosis.
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SCcOPE STATEMENT FOR HERC COVERAGE GUIDANCE

OSTEOPOROSIS /OSTEOPENIA MONITORING BY DUAL-ENERGY X-RAY ABSORPTIOMETRY

(DXA)

Population
description

Adults with a personal history of osteoporosis or osteopenia

Population scoping notes: None

Intervention(s)

Monitoring of bone mineral density (BMD) using dual-energy x-ray absorptiometry
(DXA)

Intervention exclusions: None

Comparator(s) No routine monitoring of BMD, monitoring of BMD using alternative tests
Outcome(s) Critical: Hip fractures, other osteoporotic fractures
(up to five)

Important: Progression of osteopenia to osteoporosis, quality of life, adverse events

Considered but not selected for GRADE Table: None

Key questions

1. Whatis the comparative effectiveness of DXA for monitoring bone mineral
density in patients with osteoporosis?

2. Does the comparative effectiveness of DXA for monitoring of osteoporosis vary
by:

Severity of osteoporosis at initial diagnosis or last study

Age

Gender

Race/ethnicity

Prior or ongoing use of medications known to alter bone density

Other risk factors (e.g., history of rapid weight loss, comorbidities, BMI,

alcohol consumption, smoking, family history)

g. Frequency of monitoring

h. Site of measurements

S0 Qo0 T

3. What are the harms of DXA for monitoring bone mineral density for
osteoporosis?
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CHANGE LOG

Date

Change

Rationale

9/2/2016

Added osteopenia to title; added progression of

osteopenia to osteoporosis as important outcome.
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SCcOPE STATEMENT FOR HERC COVERAGE GUIDANCE

HIP SURGERY PROCEDURES FOR FEMOROACETABULAR IMPINGEMENT SYNDROME

Population
description

Adults and skeletally mature adolescents with femoroacetabular impingement (FAI)

syndrome

Population scoping notes: None

Intervention(s)

Surgical procedures for FAI (e.g., hip arthroscopy, hip arthroscopy combined with a
mini-open approach, open dislocation of the hip)

Intervention exclusions: None

Comparator(s) Observation, usual care, physical therapy, anti-inflammatory medications, exercise
programs, corticosteroid injections, oral supplements, viscosupplementation,
acupuncture, chiropractic and osteopathic manipulation, other listed interventions

Outcome(s) Critical: Long-term function, incidence of severe hip osteoarthritis

(up to five)

Important: Short-term function, quality of life, harms

Considered but not selected for GRADE Table: None

Key questions

1. Whatis the comparative effectiveness of surgery for femoroacetabular
impingement syndrome?

2. Does the comparative effectiveness of hip surgery procedures for

femoroacetabular impingement syndrome vary by:

a.

Sm o a0 T

Age

Weight

Gender

Physical activity level

Means of establishing preoperative diagnosis of FAI

Type of FAI (i.e. cam impingement vs. pincer impingement)
Severity and/or duration of condition

Previous treatments

3. What are the harms of surgery for femoroacetabular impingement syndrome?
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SCcOPE STATEMENT FOR HERC COVERAGE GUIDANCE

TREATMENT OF OBSTRUCTIVE SLEEP APNEA IN ADULTS

Population
description

Adults with obstructive sleep apnea (OSA)

Population scoping notes: Excludes children, people with central sleep apnea

Intervention(s)

Non-invasive positive pressure ventilation (NIPPV) (e.g., Continuous Positive
Pressure Airway devices (CPAP)), mandibular advancement devices, intensive
weight loss interventions, nasooropharyngeal surgical procedures

Intervention exclusions: None

Comparator(s) No treatment, usual care, other listed interventions
Outcome(s) Critical: Mortality, major adverse cardiovascular events, fatigue-related accidents
(up to five)

Important: Quality of life, harms

Considered but not selected for GRADE Table: Change in Alc, improvement in
symptom scales, remission of hypertension, improvement in apnea-hypopnea index
(AHI), depression

Key questions

1. Whatis the comparative effectiveness of treatments for obstructive sleep
apnea in adults?

2. Does the comparative effectiveness of treatments for obstructive sleep apnea

vary by:
a. Severity of OSA
b. Gender
c. Weight or body mass index
d. Comorbidities
e. Type of equipment used for NIPPV
f.  Level of adherence to prescribed treatment
g. Response to prior interventions
h. Customization of equipment

3. What are the harms of treatments for obstructive sleep apnea?

Contextual
questions

1. What effective strategies exist to improve adherence (in specific populations)?

2. What is the most cost-effective treatment strategy given real-world adherence
rates?
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CHANGE LOG

Date

Change

Rationale

9/2/2016

Deleted contextual question about adherence by
payer type.

This question could lead to
disparities in treatment.
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SCcOPE STATEMENT FOR HERC COVERAGE GUIDANCE

UPPER ENDOSCOPY FOR GASTROESOPHAGEAL REFLUX DISEASE (GERD) AND

DYSPEPSIA SYMPTOMS

Population
description

Adult patients with dyspepsia or GERD symptoms

Population scoping notes: None

Intervention(s)

Esophagogastroduodenoscopy (EGD)

Intervention exclusions: None

Comparator(s) Usual care, barium esophagram, computed tomography (CT) scans, non-invasive H
pylori testing, 24-hour pH monitoring, esophageal manometry

Outcome(s) Critical: Esophageal cancer morbidity, gastric cancer morbidity, peptic ulcer disease

(up to five) morbidity

Important: Quality of life, harms

Considered but not selected for GRADE Table: None

Key questions

1. Whatis the comparative effectiveness of EGD for patients with GERD and
dyspepsia symptoms?

2. Does the comparative effectiveness of EGD for patients with GERD and
dyspepsia symptoms vary by:

a.

"0 oo0 T

Age

Tobacco or alcohol use history

Presence or absence of “red-flag” features

Findings on previous EGD (e.g., Barrett’s esophagus)
Frequency of EGD

Prior treatment/response to medical management

3. What are the harms of EGD for GERD and dyspepsia symptoms?

a.

Do the harms vary by type of anesthesia/sedation used?
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HEALTH EVIDENCE REVIEW CoMMISSION (HERC)

COVERAGE GUIDANCE: DIGITAL BREAST TOMOSYNTHESIS (3D MAMMOGRAPHY)
FOR BREAST CANCER SCREENING IN AVERAGE RISK WOMEN

For HTAS meeting materials 9/15/2016

HERC Coverage Guidance

Digital breast tomosynthesis for breast cancer screening is not recommended for coverage (weak
recommendation).

Note: Definitions for strength of recommendation are provided in Appendix A GRADE Informed
Framework Element Description.

RATIONALE FOR DEVELOPMENT OF COVERAGE GUIDANCES AND
MULTISECTOR INTERVENTION REPORTS

Coverage guidances are developed to inform coverage recommendations for public and private health
plans in Oregon as they seek to improve patient experience of care, population health, and the cost-
effectiveness of health care. In the era of the Affordable Care Act and health system transformation,
reaching these goals may require a focus on population-based health interventions from a variety of
sectors as well as individually focused clinical care. Multisector intervention reports will be developed to
address these population-based health interventions or other types of interventions that happen
outside of the typical clinical setting.

The HERC selects topics for its reports to guide public and private payers based on the following
principles:

e Represents a significant burden of disease or health problem

e Represents important uncertainty with regard to effectiveness or harms

e  Represents important variation or controversy in implementation or practice
e Represents high costs or significant economic impact

e Topicis of high public interest

Our reports are based on a review of the relevant research applicable to the intervention(s) in question.
For coverage guidances, which focus on clinical interventions and modes of care, evidence is evaluated
using an adaptation of the GRADE methodology. For more information on coverage guidance
methodology, see Appendix A.

Multisector interventions can be effective ways to prevent, treat, or manage disease at a population
level. For some conditions, the HERC has reviewed evidence and identified effective interventions, but
has not made coverage recommendations, as many of these policies are implemented in settings
beyond traditional health care delivery systems.

Health



GRADE-INFORMED FRAMEWORK

The HERC develops recommendations by using the concepts of the Grading of Recommendations, Assessment, Development, and Evaluation

(GRADE) system. GRADE is a transparent and structured process for developing and presenting evidence and for carrying out the steps involved
in developing recommendations. There are several elements that determine the strength of a recommendation, as listed in the table below. The
HERC reviews the evidence and makes an assessment of each element, which inturn is used to develop the recommendations presented in the
coverage guidance box. Estimates of effect are derived from the evidence presented in this document. The level of confidence in the estimate is
determined by the Commission based on the assessment of two independent reviewers from the Center for Evidence-based Policy. Unless
otherwise noted, estimated resource allocation, values and preferences, and other considerations are assessments of the Commission.

Coverage question: Should digital breast tomosynthesis (DBT) be recommended for coverage for breast cancer screening?

morbidity
(Critical outcome)

Test performance
characteristics

Sensitivity for Breast Cancer:
DBT+DM: 0.85 (95% Cl 0.74 to 0.92)
DM: 0.54 (95% Cl 0.42 to 0.65)

increases the cost of

mammography by 41
percent. While the cost

of DBT in addition to
DM is relatively modest

precise in that it
detects cancer that
will impact future
morbidity and
mortality, but would
also decrease their

Outcomes Estimate of Effect for Outcome/ Resource allocation Values and Other
Confidence in Estimate Preferences considerations

All-cause No data . Women would

mortality Based on Me.dlcare fee- strongly value

(Critical outcome) for-SSgpe fee having a test that is

Breast cancer No data schedules, DBT

at an individual level,
(Important ) risk of unnecessary
outcome) Specificity for Breast Cancer: this would add worry and
DBT+DM: 0.97 (95% CI 0.96 to 0.98) significant costs at the orocedures. If a test
DM: 0.96 (95% Cl 0.95 to 0.97) population level dueto | | h ' likel
. is much more like
to pick up a cancer,
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Coverage question: Should digital breast tomosynthesis (DBT) be recommended for coverage for breast cancer screening?

Outcomes

Estimate of Effect for Outcome/
Confidence in Estimate

Resource allocation

Values and
Preferences

Other
considerations

Cancer Detection Rate:

DBT+DM: 4.6 to 8.1 per 1,000

DM: 3.8 to 6.1 per 1,000

(Five studies with statistically significant
differences, four studies without statistically
significant differences, and one study not reporting
a test of statistical significance)

No meta-analysis available

e:::: (Very low confidence)
Breast cancer No data
stage at diagnosis
(Important
outcome)
Recall rate/False Recall rate:

positive rate

DBT+DM: 36 to 136 per 1,000

people electing breast
cancer screening.

they would strongly
favor it if they know
it will affect their
long-term
outcomes. There
would be significant
variability in how
women would value
an increased risk of
a false positive test
and the subsequent
need for biopsy or
recall compared to a
possible missed
cancer diagnosis,

(Important DM: 42 to 162 per 1,000 with a significant
outcome) number of patients
Biopsy rate: having strong
DBT+DM: 12 to 27 per 1,000 preference to avoid
DM: 14 to 22 per 1,000 a missed cancer
diagnosis.
PPV Recall:
DBT+DM: 4.6% to 29.1%
DM: 3.0% to 28.5%
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Coverage question: Should digital breast tomosynthesis (DBT) be recommended for coverage for breast cancer screening?

Outcomes Estimate of Effect for Outcome/ Resource allocation Values and Other
Confidence in Estimate Preferences considerations

PPV Biopsy:
DBT+DM: 22.7% to 50%
DM: 16.7% to 30.2%

No meta-analysis available

(Very low confidence)

Rationale: We are uncertain of the effectiveness of DBT+DM versus DM based on the absence of studies evaluating the critical outcomes, and
have very low confidence on the impact of DBT on the important outcomes (based on studies with conflicting results). Adding DBT to standard
DM adds cost, with insufficient evidence that it improves any outcome. Additionally, randomized controlled trials are currently underway that
should help with greater understanding of the risks and benefits of DBT+DM. The recommendation against coverage is a weak recommendation
because further evidence could change the recommendation.

Recommendation: Digital breast tomosynthesis for breast cancer screening is not recommended for coverage (weak recommendation).

Note: GRADE framework elements are described in Appendix A. A GRADE Evidence Profile is in Appendix A. The Quality of Evidence rating was
assigned based on the evaluation in Appendix B.
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EVIDENCE OVERVIEW

Clinical Background

Approximately 1 in 8 (12%) women in the United States develop invasive breast cancer during their
lifetime, making breast cancer the second most common cancer (following skin cancer) in American
women (American Cancer Society [ACS], 2016c). In 2013, there were 230,815 breast cancer diagnoses
and 40,860 breast cancer deaths in women in the United States (Centers for Disease Control and
Prevention [CDC], 2016a). In men, breast cancer is relatively rare, accounting for an additional 2,109
breast cancer diagnoses and 464 breast cancer deaths in 2013.

Trends in breast cancer incidence and mortality reveal health disparities across race and ethnicity. The
rate of breast cancer diagnoses has remained stable in white women over the last decade, while
increasing slightly in African American women (ACS, 2016c). The breast cancer mortality rate overall has
steadily declined since 1989, but this trend disproportionately represents a larger decrease in breast
cancer deaths among white women compared to other races and ethnicities (CDC, 2012). African
American women are 40% more likely to die of breast cancer than white women, which reflects the
need for more timely follow-up and improved access to high-quality treatment following a positive
screening in this population.

Indications

The declining breast cancer mortality rate in the United States is partially attributed to greater screening
efforts and thus earlier detection, in addition to fewer women using hormone therapy after menopause
and improved quality of treatment (ACS, 2016c). Screening technology, such as mammography, can
identify cancer at an earlier stage, before an individual experiences symptoms (ACS, 2016b). When
detected early, abnormal tissue or cancer is easier to treat and patients have better outcomes. Women
diagnosed with breast cancer in earlier stages have higher relative five-year survival rates (ACS, 2016a).
The five-year survival rate for women with Stage 0 or Stage | breast cancer in the United States is almost
100%, compared to 22% for women with Stage IV breast cancer.

A systematic review and meta-analysis of randomized controlled screening trials for breast cancer
completed in 2016 to inform the U.S. Preventive Services Task Force (USPSTF) concluded that screening
mammography reduces breast cancer mortality, but not all-cause mortality (Nelson et al., 2016b). The
absolute reduction in breast cancer mortality afforded by screening mammography varies by age group;
for women 39-49 years old screening prevents 3 breast cancer deaths per 10,000 women over 10 years
(a finding that was not statistically significant), while in women aged 60-69 years screening prevent 21
deaths per 10,000 women screened over 10 years. The review also concluded that the rate of false
positive recall from screening mammography is high: the cumulative rate of false positive recalls over 10
years was 61% among women undergoing annual screening and 42% for women receiving biennial
screening. On the basis of this review, the USPSTF offered a B recommendation to biennial
mammography for average risk women between the ages of 50-74 years and a C recommendation for
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screening mammography for women 40-49 years old. The USPSTF issued an | recommendation to digital
breast tomosynthesis.

The benefits of screening generally increase with age: the greatest benefit is for women aged 50 to 74
(U.S. Preventative Services Task Force, 2016). However, screening recommendations vary by individual
case and risk level. Multiple factors contribute to individual risk aside from being female, including age,
genetic mutations, denser breasts, family history of breast cancer, physical inactivity, and alcohol
consumption (CDC, 2016b).

Advocates of DBT+DM generally recommend it to reduce false positives and increase cancer detection
rate.

Technology Description

Digital breast tomosynthesis (DBT), sometimes referred to as three-dimensional (3-D) mammography, is
a breast cancer screening technique that was developed to improve detection and characterization of
abnormal tissue in the breasts, especially in women with denser breasts (Helvie, 2011). DBT provides
multiple X-ray images of thin breast sections, which can potentially reveal cancers concealed by normal
tissue. An X-ray tube moves in an arc around a patient’s compressed breast, which allows exposures
from different angles to create a series of images. The image dataset is reconstructed into multiple
images using mathematical algorithms and then reviewed by a radiologist. This process is distinct from
standard (two-dimensional or 2-D) digital mammography (DM), in which only one image of overlapping
tissue is produced. The first DBT system was approved by the U.S. Federal Drug Administration (FDA) on
February 11, 2011 (U.S. FDA, 2015).

Key Questions and Outcomes

The following key questions (KQ) guided the evidence search and review described below. For additional
details about the review scope and methods, please see Appendix C.

1. What is the comparative effectiveness of DBT as a primary screening modality in women
referred for breast cancer screening?
2. Does the comparative effectiveness of DBT vary by the following characteristics:
a. Age
b. Race or ethnicity
c. Breast density

3. Inascreening population, how do the test characteristics of 3-D/2-D mammography compare to
those of standard 2-D mammography?

4. What are the harms of 3-D/2-D mammography compared to standard 2-D mammography
alone?

5. If DBT is used as a primary screening modality, what is the optimal screening interval, and does
that interval vary according to the characteristics listed in Key Question 2?
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Critical outcomes selected for inclusion in the GRADE table are all-cause mortality and breast cancer
morbidity. Important outcomes selected for inclusion in the GRADE table are test performance
characteristics, cancer stage at diagnosis, and recall rate/false-positive test results.

Evidence Review

No randomized controlled trials of DBT have been published, although several are currently underway.
Staff identified four recent, high-quality systematic reviews of observational trials of DBT combined with
DM compared to DM alone. The included systematic reviews are summarized in Table 1.
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Table 1. Summary of Included Systematic Reviews

Citation, Study Center | # of Studies (k),
Details QA Population (n) | Study Summary and Findings Comments
Melnikow Good k=1 Comparators Included studies
(2016a) totaln=7,292 | DBT + DM vs. DM Ciatto et al., (2013), Houssami et al.
(2014) (2 reports from the same study -
Search Dates , i
=2cdftl Vales SR’s quality Qutcomes STORM)
January 2000 to assessment of | sensitivity for Breast Cancer: 0.85 (95%
October 2015 individual study: | c|,0.74 to 0.92) vs. 0.54 (95% Cl, 0.42 to | Summarized in evidence tables’
Good 0.65 D i 2014), Fri
Included Stud .65) estounis et al., (2014), Friedewald et al.,
Designs Specificity for Breast Cancer: 0.97 (95% (2014), Greenberg et al., (2014), Haas et
Prospective Cl, 0.96 to 0.98) vs. 0.96 (95% Cl,0.95 to | al-, (2013), Lang et al., (2015), McCarthy
cohort 0.97) et al, (2014), Rose et al., (2013), Skaane
et al., (2013a)
Nelson (2016a) Good k=5 Comparators Included studies
totaln = DBT + DM vs. DM Ciatto et al., (2013), Friedewald et al.,
Search Dates
517,011 (2014), Haas et al., (2013), Rose et al.,
Through | Qutcomes (2013), Skaane et al., (2013a)
December 2014 SR’s quality Recall Rate: Significantly lower for DBT+
assessment of | pM vs. DM across studies Evidence limited by lack of RCTs,
Included Study . -
individual d d161 I comparability of results not reported,
Designs tudies: Poor OR - stueggrorted 16 fess recalls and outcomes not reported uniforml
s : per 1,000 screens (p<0.001) (Friedewald P y
et al., 2014)

! These studies did not meet the inclusion criterion of describing test performance characteristics, but were included in evidence tables to
illustrate more proximal outcomes.
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Citation, Study | Center | # of Studies (k),
Details QA Population (n) | Study Summary and Findings Comments
SRs, RCTs, Biopsy Rate: Increase of 1.3 biopsies per
observational 1,000 screens for DBT+ DM compared to
studies DM (p<0.001) (Friedewald et al., 2014)
WA HTA (2014) Good k=9 Comparators Included studies
Search Dates total n = DBT+ DM vs. DM Ciatto et al., (2013), Destounis et al.,
313,298 (2014), Friedewald et al., (2014),
January 1390 to Outcomes* Greenberg et al., (2014), Haas et al.,
November 2014 SR’s quality Cancer Detection Rate (CDR): 4to 6 / (2013), Lourenco et al., (2014), McCarthy
Included Study asf:;f;;:;ff 1,000 vs. G000 etal,, (2014), Rose et al., (2013), Skaane
Designs studies: Poor ll?zgc/llll ggct)e: 80 to 140/1,000 vs. 100 to et al., (2013a), Skaane et al., (2013b)
Observational ' Allincluded articles were rated by the
studies - ik e review authors as poor quality due to
22/1,000 insufficient follow-up in all but one study,
PPV Biopsy: 25 to 30% vs. 20 to 25% and a 20% dropout rate in the study with
12-month follow-up (Destounis et al.,
*Meta-analysis not performed for 2014)
outcomes, significance not reported Some of the studies had possible
selection bias
Authors reported a moderate to high
degree of uncertainty in recall rate,
biopsy rate, and CDR
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Citation, Study | Center | # of Studies (k),
Details QA Population (n) | Study Summary and Findings Comments
There is a low to moderate degree of
uncertainty for the PPV of biopsy
Melnikow Good k=4 Comparators Included studies
(2016b) total n = 30,195 | DBT+DM vs. DM for screening women Ciatto et al., (2013), Haas et al., (2013),
with dense breasts McCarthy et al., (2014), Rose et al.,
Search Dates SR’s quality
Outcomes* (2013)
January 2000 to assessment of
July 2015 individual Cancer Detection Rate (CDR):5.4t06.9/ | The 3 .S, studies were single-site
studies: Fair | 1,000 vs.4.0t0 5.2 /1,000 retrospective designs, and one study
Included Stud Recall Rate: 7% to 11% vs. 9% to 17% included women at above-average risk
Designs .
*Reported ranges, meta-analysis not
Observational performed
studies
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EVIDENCE SUMMARY

Key Questions 1 and 3

What is the comparative effectiveness of digital breast DBT as a primary screening modality in women
referred for breast cancer screening?

In a screening population, how do the test characteristics of 3-D/2-D mammography compare to those of
standard 2-D mammography?

Melnikow et al.,, 2016a

A good-quality systematic review of DBT for breast cancer screening conducted for the Agency for
Health Research and Quality (AHRQ) was published in January 2016 (Melnikow et al., 2016a). The
systematic review included articles published between January 2000 and October 2015 that reported on
the test performance of DBT in a screening population (asymptomatic women 40 years of age or older)
compared to a comprehensive reference standard that was applied to all test results. The authors of the
systematic review required that studies report one year of clinical follow-up after the initial imaging in
order to ascertain interval breast cancers that were not detected during screening.

Only a single study met the inclusion criteria. That study, known as the Screening with Tomosynthesis
OR standard Mammography (STORM) trial (Houssami et al., 2014), included a prospective cohort of
more than 7,000 women aged 48 years or older from northern Italy. These women had both DM and
DBT performed at the time of screening. Sequential reading was performed by eight radiologists who
read the DM first, then interpreted the combined DM and DBT images. Median follow-up after screening
was approximately 20 months. Among this cohort, 63 women were diagnosed with 65 breast cancers
during the follow-up period. The authors of the AHRQ review reported the test characteristics from the
single-reader analysis because they considered it the most consistent with the practice in the United
States. DBT combined with DM (DBT+DM) was more sensitive than DM alone (85% vs. 54%). The two
tests had similar specificity (97% for DBT+DM vs. 96% for DM). Overall cancer detection rates were 7.4
per 1,000 for DBT+DM compared to 4.8 per 1,000 for DM. Overall recall rates were 3.6% for DBT+DM
compared to 4.2% for DM alone.

The authors of the AHRQ review summarized the results of eight additional screening cohort studies
that did not report on test performance, but did report on cancer detection rates, recall rates, and
biopsy rates. The authors did not methodologically assess the additional studies, and the results were
only summarized in an included evidence table. Overall, the authors concluded that in most studies DBT
was associated with increased cancer detection rates, reduced recall rates, and higher positive
predictive value for initial recall. The results from the additional trials were mixed with respect to
detection of invasive cancers and biopsy rate.
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Nelson et al, 2016

A good-quality systematic review of the harm of breast cancer screening, including a comparison of the
harms associated with different screening modalities, was published in 2016 to inform the deliberations
of the U.S. Preventive Services Task Force (Nelson et al, 2016). The authors included cohort studies
performed in asymptomatic populations. The authors assessed the overall quality of the evidence for
differential harm by screening modality as poor, noting the absence of randomized trials, the failure to
report group characteristics at baseline, and inconsistency in the reporting of outcomes including biopsy
rate. Four of the five trials found lower recall rates with DBT+DM compared to DM, and the fifth trial
found no significant difference. Only one of the trials reported on biopsy rate and found a statistically
significant difference of 1.3 fewer biopsies per 1,000 for DM compared with DBT+DM.

Washington Health Technology Assessment, 2014

A good-quality systematic review of DBT for breast cancer screening was included in a Washington
Health Technology Assessment (WA HTA) report released in December 2014 (WA HTA, 2014). The
authors included nine studies reported in 10 articles and deemed all of the included studies to be of
poor methodological quality. Issues of study heterogeneity prevented a formal meta-analysis, but the
authors provided estimations of the cancer detection rate, recall rate, biopsy rate, and positive
predictive value of biopsy between the DM and DBT+DM groups. Those results are summarized in
Table 2.

Table 2. Summary Comparison of DM and DBT+DM from the WA HTA report

Outcome DM DBT+DM Uncertainty
Cancer detection rate 3-5 4-6 Moderate-high
(per 1,000)

Recall rate 100-160 80-140 Moderate-high
(per 1,000)

Biopsy rate 14-22 12-27 Moderate
(per 1,000)

Positive predictive 20-25% 25-30% Low-moderate

value of biopsy

Melnikow et al,, 2016b

A good-quality systematic review of supplemental breast cancer screening for women with dense
breasts, including DBT, was published in 2016 (Melnikow et al., 2016b). The authors included four fair-
quality studies of DBT+DM compared to DM alone in women with dense breasts. The three U.S. studies
were single retrospective cohorts comparing outcomes before and after implementation of DBT. None
of the included studies reported on test performance characteristics. Three of the studies reported on
cancer detection rate (4.0-5.2 per 1,000 for DM compared to 5.4—-6.9 per 1,000 for DBT+DM); one of the
studies reported that the rate of invasive cancers was the same between the two groups. Among the
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three U.S. studies included, recall rates were lower for DBT+DM (7%—11%) compared to DM (9%—17%).
The authors noted that there is no reference standard by which to measure the accuracy of BI-RADS
density determinations and that reclassification of breast density on sequential exams is common.

Results from individual studies included in the systematic reviews are summarized in Table 3.
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Table 3. Results from Individual Studies Included in the Systematic Reviews

AU D), Study Design and CDR per 1,000
Study Size Population women (% Recall Rate PPV
Location Source QA Characteristics invasive) (%) PPV Recall Biopsy Comments
Ciatto (2013) Poor Prospective cohort DBT+DM: 8.1 DBT+DM: NR NR No long-term follow-
(WA HTA, | (onearm) DM: 5.3 4.3% up; one abnormal
n=7,292 ’
’ 2014 DM: 5% read-flagged recall
) Population-based (p<0.0001) 0
Italy screening centers (NS)
Mean age: 58
Test: Selenia
Dimensions, Hologic
Destounis Poor Retrospective cohort DBT+DM: 5.4 DBT+DM: NR DBT+ DM: | One-year follow-up;
(2014) (WA HTA, | (twoarm) (33%) 4.2% 50.0% | 80% completion rate
2014 DM: 3.8 (50%) | DM:11.4% DM:
DBT =524 ) Community breast (50%) (0<0.0001) 16.7% Selection bias likely
i <0. .
DM =524 clinic (Sig:NR) d ° due to baseline risk
(sig- NR) | factors for breast
New York Mean age: 59 cancer or abnormal
Test: Selenia imaging in the DBT
Dimensions, Hologic group; some
. . participants had a
SecurView, Hologic ]
personal history of
breast cancer
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UL, Study Design and CDR per 1,000
Study Size Population women (% Recall Rate PPV
Location Source QA Characteristics invasive) (%) PPV Recall Biopsy Comments
Friedewald Poor Retrospective cohort DBT+DM: 5.5 DBT+DM: DBT+DM: | DBT+DM: | Insufficient follow-up
(2014) (WA HTA, | (twoarm): Pre-post (75%) 8.9% 6.1% 29.2% _
2014) DM: 4.3 (67%) | DM:10.6% | DM:4.1% pv; | retPost design
DBT+DM 13 academic medical
exams = centers and breast (p<0.001) (p<0.001) (p<0.0001) | 24.2% | Noindividual-level
173,663 diagnostic/screening (p<0.001) | data to ?tratify
DM exams < centers populations
281,187 Mean age: 56.2 for The biopsy rate was
. . higher for DBT+DM
U.S., multistate PBT+DM; 57.0 for DM group: 1.9% vs. 1.8%
Test: Selenia (p=0.004)
Dimensions, Hologic
Greenberg Poor Retrospective cohort DBT+DM: 6.3 DBT+DM: DBT+DM: | DBT+DM: | No follow-up
(2014) (WA HTA, | (twoarm) (74%) 13.6% 4.6% 22.7% _
2014) DM: 4.9(62%) | DM:162% | DM:3.0% | Dm: | Volunteerbias
DBT+DM Community-based _ 21.5% possible
exams = multisite radiology (p=0.035) (p<0.0001) 1 (p=0.0003)
20,943 oractice (NS) May have overlap with
Friedewald (2014)
DM exams = Mean age: 59.5
38,674 DBT+DM group had
) Test: Selenia higher biopsy rate
Washington, Dimensions, Hologic (2.6% vs.2.1%,
D.C. p=0.0003)
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Author (Year)

Study Design and CDR per 1,000
Study Size Population women (% Recall Rate PPV
Location Source QA Characteristics invasive) (%) PPV Recall Biopsy Comments
Haas (2013) Poor Retrospective cohort DBT+DM: 5.7 DBT+DM: DBT+DM: NR No follow-up
WA HTA. | (twoarm) (69%) 8.4% 6.8%
DBT+DM = | 2014) ’ DM: 5.2 (68%) | DM:12.0% | DM: 4.3%>2 Women in DBT group
6,100 Mean age: 56 T y PR G had increased risk
NS <0.01

DM =7, 058 Test: Selenia (NS) (p ) factors for breast

Dimensions, Hologic cancer at baseline
Connecticut
Houssami Good Prospective cohort DBT+DM:7.4 DBT+DM: DBT+DM: NR Follow-up 13 months
(2014) (Melnikow, | (one arm) DM: 4.8 3.6% 21% or greater

20163) DM: 4.2% DM: 11%3

n=17,292 Population screening (p<0.001) (NS) ° Screen positive if one

program of two readers
Italy _ interpreted DM or

Median age: 58 DBT as abnormal

Test: Selenia

Dimensions, Hologic
Lourenco Poor Retrospective cohort DBT: 4.6 DBT: 6.4% DBT: 7.2% DBT: Insufficient follow-up
(2014) (WA HTA, | (twoarm), pre DM: 5.4 DM: 9.3% DM:5.8% 23.8% _

2014) OM: Pre-post design
DBT exams = Single breast imaging (NS) (p<0.00001) (NS) '
30.2%

12,921 center

2 Center staff calculated this by dividing cancers detected by the product of the recall rate and the number of exams, significance not reported.

3 Drawn from AHRQ (2016) report; PPV not reported in original study. Significance not recorded.
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UL, Study Design and CDR per 1,000
Study Size Population women (% Recall Rate PPV
Location Source QA Characteristics invasive) (%) PPV Recall Biopsy Comments
DM exams = Mean age: 55.3 DBT, (sig. NR) | Biopsy rate 1.7%
12,577 54.6 DM DBT+DM vs 1.6% DM
(stat dif NR)
u.S. Test: Selenia
Dimensions, Hologic
McCarthy Poor Cohort (two arm) DBT+DM: 5.5 DBT+DM: DBT+DM: | DBT+DM: | Insufficient follow-up
(2014) (WA HTA (71%) 8.8% 6.2% 25.7%
" | One academic Overlap with
2014) . DM: 4.6 (69%) DM: 10.4% DM: 4.4% DM: i
DBT+DM medical center . Friedewald (2014)
exams = (NS) (p<0.001) | (p=0.05) | 24.7%
15,571 Mean age: 57 (NS) Pre-post design
DM exams = Test: Selenia Biopsy rate for DBT+
10, 728 Dimensions, Hologic DM 2.0% vs. 1.8%, for
) DM (NS)
Pennsylvania
Rose (2013) Poor Cohort (two arm) DBT+DM: 5.4 DBT+DM: DBT+DM: | DBT+DM: | No follow-up
WA HTA, (80%) 5.5% 10.1% 39.8%
DBT+DM ( Multisite, community- Pre-post design
2014) DM: 4.0 (70%) DM: 8.7% DM: 4.7% DM:
exams = 9,499 based
(NS) (p<0.001) (p<0.001) 26.5% | Biopsy rate 1.1% DBT
DM exams =
Mean age: NR (p=0.06) | + DMvs. 1.5% DM
13,856
(NS)
Test: Selenia
Texas . . .
Dimensions, Hologic
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Skaane (2013a) Poor Prospective cohort DBT+DM: 8.0 DBT+DM: DBT+DM: NR Incomplete follow-up
(one arm) (80%) 6.1% 29.1%
n=12,621 (WA HTA, Independent double-
2014) o . DM: 6.1 (73%) DM: 6.7% DM: 28.5% . .
exams Citywide screening reading with
program (p=0.001) (p<0.001) (NS) arbitration prior to
Norway
recall
Mean age: NR
) CDR and recall rate
T?St: Se.lenla ) calculated for each
Dimensions, Hologic image prior to
arbitration
Skaane Poor Prospective cohort DBT+DM: 9.4 DBT+DM: DBT+DM: NR Incomplete follow-up
(2013b) (WA HTA (one arm) DM: 7.1 3.7% 24.7%
2014) DM:2.9% | DM: 25.5% Independent double-
n=12,621 Citywide screening (p<0.001) B P9 reading with
exams program (p<0.001) (NS) arbitration prior to
recall
Norway Mean age: 59.3
Test: Selenia
Dimensions, Hologic
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Critical Outcome: All-cause mortality

None of the identified studies reported on the effects of DBT on all-cause mortality.

Critical Outcome: Breast cancer morbidity

None of the identified studies reported on the effects of DBT on breast cancer morbidity.

Important Outcome: Test performance characteristics

Only a single study from the included systematic reviews was designed to allow estimation of the test
performance characteristics in a screening population (Houssami et al., 2014). In this prospective study
of single-reader breast cancer detection that followed women for a median of nearly 20 months to
detect interval cancers, the sensitivity of DBT+DM (0.85, 95% ClI 0.74 to 0.92) was superior to that of DM
(0.55, 95% Cl 0.42 to 0.65). Specificity for DBT+DM was 0.97 (95% Cl 0.96 to 0.98) compared to 0.96
(95% Cl 0.95 to 0.98) for DM. As the AHRQ review authors noted, the observed sensitivity for DM in this
study was well below that reported in other studies.

All 11 of the studies included in the systematic reviews reported on cancer detection rate. Five studies
found significantly higher cancer detection rates for DBT+DM compared to DM. Four studies found no
significant differences in cancer detection rate, and one study did not report a test of statistical
significance for the outcome.

Important Outcome: Cancer stage at diagnosis

None of the identified studies reported on the effects of DBT on cancer stage at diagnosis. Seven of the
studies included in the systematic reviews reported on the percentage of detected cancers that were
deemed invasive. For DBT+DM, 33% to 80% of the detected cancers were invasive compared to 50% to
74% for DM alone. Most of these studies reported similar or slightly higher rates of invasive disease
among the cancers detected by DBT+DM compared to DM.

Important Outcome: Recall rate/false-positive test results

Among 11 studies included in the systematic reviews, nine found statistically significantly lower recall
rates with DBT+DM compared to DM, and two found no difference. The reported recall rates ranged
from 3.6% to 13.6% for DBT+DM and 4.2% to 16.2% for DM. The summary estimate of recall rates
provided in the WA HTA report was 80—140 per 1,000 for DBT+DM and 100-160 per 1,000 for DM. The
WA HTA report also found similar biopsy rates between the two groups (12—-27 per 1,000 for DBT+DM
vs. 14-22 per 1,000 for DM alone). In the WA HTA report, the estimate of the positive predictive value of
biopsies indicated by DBT+DM was higher than that for biopsies indicated by DM alone

(25-30% vs. 20-25%).

In the STORM study (Ciatto et al., 2013), the overall false-positive recall rate was 5.5%, with a
significantly greater number of false-positive recalls attributable to DM (n=141) compared to DBT+DM
(n=73). In the Oslo study (Skaane et al., 2013a), the overall false-positive recall rate for DBT+DM was
lower than that of DM (5.3% vs. 6.1%, p<0.01).
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Among the studies included in the systematic reviews, four studies found statistically significant
increases in the positive predictive value of recall for DBT+DM compared to DM; three studies (two of
which were conducted in Europe where overall recall rates are lower and the positive predictive value of
recall is higher) found no significant differences in the positive predicative value of recall, and four
studies either did not report on that outcome or did not report tests of statistical significance.

Key Question 2

Does the comparative effectiveness of DBT vary by the following characteristics:
a. Age
b. Race or ethnicity
c. Breast density

The STORM study (Ciatto et al., 2013) reported on cancer detection rate by age group and breast
density. The incremental cancer detection rate of DBT+DM compared to DM was 1.7 per 1,000 among
women under age 60 compared to 4.0 per 1,000 in women aged 60 years or older. The incremental
cancer detection rate was similar among women with lower breast density (2.8 per 1,000) and higher
breast density (2.5 per 1,000), although the authors cautioned that the small number of women with
higher breast density limits the comparison.

In the retrospective study by Haas and colleagues (2013), DBT+DM was associated with statistically
significant reductions in recall rates for women in all age groups with the exception of those women 70
years of age or older. The authors also reported statistically significant reductions in recall rates for
women with any breast density classification other than predominantly fatty.

The systematic review by Melnikow and colleagues on screening for women with dense breasts (2016b)
found that in three studies the cancer detection rate was superior with DBT+DM (5.4—6.9 per 1,000)
compared to DM (4.0-5.2 per 1,000), with one study also demonstrating equivalent proportions of
invasive cancers in both groups. The reported recall rates were also lower with DBT+DM (range 7% to
11%) compared to DM (9% to 17%).

Key Question 4

What are the harms of 3-D/2-D mammography compared to standard 2-D mammography alone?

Overdiagnosis occurs when noninvasive or indolent cancers that would not cause morbidity are
identified during screening. Estimates of the percentage of breast cancers that represent overdiagnosis
range from approximately 10% to 20% based on randomized controlled trials of mammography (Nelson
et al., 2016a). None of the included studies of DBT specifically reported on overdiagnosis, although as
noted above, the studies that reported on invasive cancers found similar proportions between DM and
DBT+DM groups.

False-positive results have been associated with higher levels of breast-cancer worry and distress in
three fair- to good-quality systematic reviews, but the effects of false-positive tests on screening
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reattendance, anxiety, and depression were mixed (Nelson et al., 2016). As noted above, the overall
recall rate for DBT+DM is similar to, or slightly lower than, the recall rate for DM alone. Four studies
found statistically significant improvements in the positive predictive value of initial recall with DBT+DM
while two studies found no significant difference.

Estimates of the incidence of radiation-induced cancer death from mammography vary based on age
and screening interval, but range from 2 per 100,000 to 11 per 100,000 (Nelson et al., 2016). DBT and
DM require similar doses of radiation. When DBT and DM images are acquired separately, the dose of
radiation is effectively doubled (Melnikow et al., 2016a). Technology that became available in 2013
allows reconstruction of two-dimensional images, thus limiting the radiation dose to that required for a
single examination.

Key Question 5

If DBT is used as a primary screening modality, what is the optimal screening interval, and does that
interval vary according to the characteristics listed in Key Question 27?

Because none of the studies followed participants beyond one year or through subsequent rounds of
screening with DBT, the optimal screening interval with DBT cannot be established from the existing
evidence.

Conclusions

The evidence for using DBT for breast cancer screening is limited to observational studies, most of which
have methodological flaws and inadequate follow-up periods. Thus, the effects of DBT on all-cause
mortality, breast cancer morbidity, and breast cancer stage at diagnosis are unknown. A single
observational trial with adequate follow-up to detect interval cancers suggests that DBT is more
sensitive than DM with similar specificity, although it should be noted that the observed sensitivity for
DM in that study was well below that reported in most other studies. No studies have examined the
critical outcomes. There is very low-quality evidence with mixed results as to whether DBT+DM
improves cancer detection rates, reduces recall rates, or increases the positive predictive value of recall
and biopsy compared to DM alone.

POLICY LANDSCAPE

Quality measures

No quality measures related to DBT specifically were identified when searching the National Quality

Measures Clearinghouse.

Payer coverage policies

Coverage policies were assessed for Aetna, Cigna, Moda, and Regence. None of these four private

payers cover DBT because of insufficient evidence for its effectiveness.
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http://www.qualitymeasures.ahrq.gov/
http://www.qualitymeasures.ahrq.gov/
http://www.aetna.com/cpb/medical/data/500_599/0584.html
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0123_coveragepositioncriteria_mammography.pdf
https://www.modahealth.com/pdfs/med_criteria/MammographyAdjunctTechnology.pdf
http://blue.regence.com/trgmedpol/docs/cpsrad55.pdf

The Washington Medicaid program covers DBT when performed with a screening mammography for

patients aged 40 to 74 who are candidates for screening mammography. Prior authorization is required
for mammograms with or without DBT for patients age 39 or younger.

For Medicare, no National Coverage Determinations or Local Coverage Determinations related to DBT
were identified.

Professional society guidelines

The U.S Preventive Services Task Force issued an | recommendation for DBT in 2016, concluding that
there was insufficient evidence to assess the benefits and harms of DBT for screening (USPSTF, 2016),
based on the AHRQ systematic review (Melnikow et al., 2016a). Furthermore, the USPSTF also issued an
| recommendation for adjunctive or supplemental screening, including DBT, for women with dense
breasts.

Similarly, the American Congress of Obstetricians and Gynecologists (ACOG), American Cancer Society
(ACS), American College of Physicians (ACP), and American Academy of Family Physicians (AAFP) all
considered DBT in their breast cancer screening guidelines, but concluded that current evidence is
insufficient to assess its effectiveness (ACOG, 2011; Oeffinger et al., 2015; Wilt, Harris, & Qaseem, 2015;
AAFP, 2016).

Although the American College of Radiology (ACR) did not address DBT in its previous 2010 breast
cancer screening recommendations (Lee et al., 2010), it released a position statement in November
2014, which states that DBT is no longer investigational and has demonstrated improvement in
outcomes compared to digital mammography. The ACR (n.d.) summarizes its own position statement as
follows:

“The ACR position on DBT is that it is no longer investigational. Tomosynthesis has been shown
to improve key screening parameters compared to digital mammography.” The College
applauds the decision by the Centers for Medicare and Medicaid Services (CMS) to facilitate
access to these exams by covering beneficiaries for tomosynthesis and urges private payers to
do the same.
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APPENDIX A. GRADE INFORMED FRAMEWORK - ELEMENT DESCRIPTIONS

Element Description
Balance of benefits The larger the difference between the desirable and undesirable effects, the higher the
and harms likelihood that a strong recommendation is warranted. An estimate that is not

statistically significant or has a confidence interval crossing a predetermined clinical
decision threshold will be downgraded.

Quiality of evidence The higher the quality of evidence, the higher the likelihood that a strong
recommendation is warranted.

Resource allocation The higher the costs of an intervention—that is, the greater the resources consumed in
the absence of likely cost offsets—the lower the likelihood that a strong
recommendation is warranted.

Values and The more values and preferences vary, or the greater the uncertainty in values and
preferences preferences, the higher the likelihood that a weak recommendation is warranted.

Other considerations | Other considerations include issues about the implementation and operationalization of

the technology or intervention in health systems and practices within Oregon.

Strong recommendation

In Favor: The subcommittee concludes that the desirable effects of adherence to a recommendation
outweigh the undesirable effects, considering the balance of benefits and harms, resource allocation, values
and preferences, and other factors.

Against: The subcommittee concludes that the undesirable effects of adherence to a recommendation
outweigh the desirable effects, considering the balance of benefits and harms, resource allocation, values
and preferences, and other factors.

Weak recommendation

In Favor: The subcommittee concludes that the desirable effects of adherence to a recommendation
probably outweigh the undesirable effects, considering the balance of benefits and harms, resource
allocation, values and preferences, and other factors, but further research or additional information could
lead to a different conclusion.

Against: The subcommittee concludes that the undesirable effects of adherence to a recommendation
probably outweigh the desirable effects, considering the balance of benefits and harms, cost and resource
allocation, and values and preferences, but further research or additional information could lead to a
different conclusion.

Confidence in estimate rating across studies for the intervention/outcome*
High: The subcommittee is very confident that the true effect lies close to that of the estimate of the effect.
Typical sets of studies are RCTs with few or no limitations and the estimate of effect is likely stable.

*Includes risk of bias, precision, directness, consistency, and publication bias.
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Moderate: The subcommittee is moderately confident in the estimate of effect: The true effect is likely to be
close to the estimate of the effect, but there is a possibility that it is substantially different. Typical sets of
studies are RCTs with some limitations or well-performed nonrandomized studies with additional strengths
that guard against potential bias and have large estimates of effects.

Low: The subcommittee’s confidence in the estimate of effect is limited: The true effect may be substantially
different from the estimate of the effect. Typical sets of studies are RCTs with serious limitations or
nonrandomized studies without special strengths.

Very low: The subcommittee has very little confidence in the estimate of effect: The true effect is likely to be
substantially different from the estimate of effect. Typical sets of studies are nonrandomized studies with
serious limitations or inconsistent results across studies.
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APPENDIX B. GRADE EVIDENCE PROFILE

Quality Assessment (Confidence in Estimate of Effect)

No.of  Study Risk of Other
Studies Design(s) E Inconsistency Indirectness Imprecision @ Factors Quality

All-cause mortality
0 NA NA NA NA NA NA NA

Breast cancer morbidity
0 NA NA NA NA NA NA NA

Test performance characteristics

1 Prospective Low NA None Not serious Sparse Very low
cohort data i

Stage at diagnosis
0 NA NA NA NA NA NA NA

Recall rate/False-positive rate

11 Mix of Moderate | Not serious None Serious NA Very low
observational
studies
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APPENDIX C. METHODS
Scope Statement
Populations
Women between the ages of 40 and 74 years referred for breast cancer screening

Population scoping notes: Excludes women with a personal history of breast cancer, clinically
significant BRCA gene mutations, Li-Fraumeni syndrome, Cowden syndrome, hereditary diffuse
gastric cancer or other familial breast cancer syndromes, high-risk lesions (ductal or lobular
carcinoma in situ, atypical ductal or lobular hyperplasia), or previous large doses of chest
radiation therapy (= 20 Gy) before age 30 years.

Interventions
DBT (3-D mammography) in conjunction with standard 2-D digital mammography
Intervention exclusions: None

Comparators
Standard 2-D mammography with or without computer-aided diagnosis
Considered but not selected: No screening, MRI, ultrasound

Outcomes
Critical: All-cause mortality, breast cancer morbidity

Important: Test performance characteristics, cancer stage at diagnosis, recall rate/false-positive
test results

Considered but not selected for the GRADE table: Cancer-specific mortality, radiation exposure,
PPV for recalls, PPV for biopsies

Key Questions

KQ1: What is the comparative effectiveness of digital breast DBT as a primary screening
modality in women referred for breast cancer screening?

KQ2: Does the comparative effectiveness of DBT vary by the following characteristics:
a. Age

b. Race or ethnicity
c. Breast density

KQ3: In a screening population, how do the test characteristics of 3-D/2-D mammography
compare to those of standard 2-D mammography?

KQ4: What are the harms of 3-D/2-D mammography compared to standard 2-D mammography
alone?
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KQ5: If DBT is used as a primary screening modality, what is the optimal screening interval, and
does that interval vary according to the characteristics listed in Key Question 2?

Search Strategy

A full search of the core sources was conducted to identify systematic reviews, meta-analyses,
technology assessments, and clinical practice guidelines using the terms Digital Breast Tomosynthesis
and 3-dimensional (3-D) mammography. Searches of core sources were limited to citations published in
the past five years.

The core sources searched included:
Agency for Healthcare Research and Quality (AHRQ)
Blue Cross/Blue Shield Health Technology Assessment (HTA) program
BMJ Clinical Evidence
Canadian Agency for Drugs and Technologies in Health (CADTH)
Cochrane Library (Wiley Interscience)
Hayes, Inc.
Institute for Clinical and Economic Review (ICER)
Medicaid Evidence-based Decisions Project (MED)
National Institute for Health and Care Excellence (NICE)
Tufts Cost-effectiveness Analysis Registry
Veterans Administration Evidence-based Synthesis Program (ESP)
Washington State Health Technology Assessment Program

A MEDLINE® search was conducted to identify systematic reviews, meta-analyses, and technology
assessments published in the past five years. A MEDLINE® search was then conducted to identify
randomized control trials that were published after the search dates of the identified systematic
reviews.

Searches for clinical practice guidelines were limited to those published since 2010. A search for relevant
clinical practice guidelines was also conducted, using the following sources:
Australian Government National Health and Medical Research Council (NHMRC)
Centers for Disease Control and Prevention (CDC) — Community Preventive Services
Choosing Wisely
Institute for Clinical Systems Improvement (ICSI)
National Guidelines Clearinghouse
New Zealand Guidelines Group
NICE
Scottish Intercollegiate Guidelines Network (SIGN)
United States Preventive Services Task Force (USPSTF)
Veterans Administration/Department of Defense (VA/DOD)
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Inclusion/Exclusion Criteria
Studies were excluded if they were not published in English, did not address the scope statement, or

were study designs other than systematic reviews, meta-analyses, technology assessments, or clinical
practice guidelines.
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APPENDIX D. APPLICABLE CODES

ICD-10 Diagnosis Codes

Z712.31 | Encounter for screening mammogram for malignant neoplasm of breast

CPT Codes

77051 Computer-aided detection with further physician review for interpretation; diagnostic
mammography

77052 Computer-aided detection with further physician review for interpretation; screening
mammography

77055 Mammography; unilateral

77056 Mammography; bilateral

77057 Screening mammography; bilateral

77061 Digital breast tomosynthesis; unilateral

77062 Digital breast tomosynthesis; bilateral

77063 Screening digital breast tomosynthesis; bilateral (in addition to primary screening
mammography procedure)

HCPCS Level Il Codes

G0202 Screening mammography; producing direct digital image, bilateral, all views

G0204 Diagnostic mammography, producing direct digital image, bilateral, all views

G0206 Diagnostic mammography, producing direct digital image, unilateral, all views

G0279 Diagnostic digital breast tomosynthesis; unilateral or bilateral

Note: Inclusion on this list does not guarantee coverage.
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