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Specialty Laboratory Medicine

Description and Application of the Guidelines

The AIM Clinical Appropriateness Guidelines (hereinafter “the AIM Clinical Appropriateness Guidelines” or
the “Guidelines”) are designed to assist providers in making the most appropriate treatment decision for a
specific clinical condition for an individual. As used by AIM, the Guidelines establish objective and
evidence-based criteria for medical necessity determinations where possible. In the process, multiple
functions are accomplished:

e To establish criteria for when services are medically necessary

e o assist the practitioner as an educational tool

e To encourage standardization of medical practice patterns

e o curtail the performance of inappropriate and/or duplicate services
e To advocate for patient safety concerns

e o enhance the quality of health care

e To promote the most efficient and cost-effective use of services

The AIM guideline development process complies with applicable accreditation standards, including the
requirement that the Guidelines be developed with involvement from ap propriate providers with current
clinical expertise relevant to the Guidelines under review and be based on the most up-to-date clinical
principles and best practices. Relevant citations are included in the References section attached to each
Guideline. AIM reviews all of its Guidelines at least annually.

AIM makes its Guidelines publicly available on its website twenty-four hours a day, seven days a week.
Copies of the AIM Clinical Appropriateness Guidelines are also available upon oral or written request.
Although the Guidelines are publicly-available, AIM considers the Guidelines to be important, proprietary
information of AIM, which cannot be sold, assigned, leased, licensed, reproduced or distributed without
the written consent of AIM.

AIM applies objective and evidence-based criteria, and takes individual circumstances and the local
delivery system into account when determining the medical appropriateness of health care services. The
AIM Guidelines are just guidelines for the provision of specialty health services. These criteria are
designed to guide both providers and reviewers to the most appropriate services based on a patient's
unique circumstances. In all cases, clinical judgment consistent with the standards of good medical
practice should be used when applying the Guidelines. Guideline determinations are made based on the
information provided at the time of the request. It is expected that medical necessity decisions may
change as new information is provided or based on unique aspects of the patient's condition. The treating
clinician has final authority and responsibility for treatment decisions regarding the care of the patient and
for justifying and demonstrating the existence of medical necessity for the requested service. The
Guidelines are not a substitute for the experience and judgment of a physician or other health care
professionals. Any clinician seeking to apply or consult the Guidelines is expected to use independent
medical judgment in the context of individual clinical circumstances to determine any patient's care or
treatment.

The Guidelines do not address coverage, benefit or other plan specific issues. If requested by a health
plan, AIM will review requests based on health plan medical policy/guidelines in lieu of the AIM
Guidelines.

The Guidelines may also be used by the health plan or by AIM for purposes of provider education, or to
review the medical necessity of services by any provider who has been notified of the need for medical
necessity review, due to billing practices or claims that are not consistent with other providers in terms of
frequency or some other manner.
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General Clinical Guideline

Clinical Appropriateness Framework

Critical to any finding of clinical appropriateness under the guidelines for a specific diagnostic or
therapeutic intervention are the following elements:

e Priorto any intervention, it is essential that the clinician confirm the diagnosis or establish its pretest
likelihood based on a complete evaluation of the patient. This includes a history and physical
examination and, where applicable, a review of relevant laboratory studies, diagnostic testing, and
response to prior therapeutic intervention.

e The anticipated benefit of the recommended intervention should outweigh any potential harms that
may result (net benefit).

e Current literature and/or standards of medical practice should support that the recommended
intervention offers the greatest net benefit among competing alternatives.

e Based on the clinical evaluation, current literature, and standards of medical practice, there exists a
reasonable likelihood that the intervention will change management and/or lead to an improved
outcome for the patient.

If these elements are not established with respect to a given request, the determination of
appropriateness will most likely require a peer-to-peer conversation to understand the individual and
unique facts that would supersede the requirements set forth above. During the peer-to-peer
conversation, factors such as patient acuity and setting of service may also be taken into account.

Simultaneous Ordering of Multiple Diagnostic or Therapeutic Interventions

Requests for multiple diagnostic or therapeutic interventions at the same time will often require a peer-to-
peer conversation to understand the individual circumstances that support the medical necessity of
performing all interventions simultaneously. This is based on the fact that appropriateness of additional
intervention is often dependent on the outcome of the initial intervention.

Additionally, either of the following may apply:

e Current literature and/or standards of medical practice support that one of the requested diagnostic
or therapeutic interventions is more appropriate in the clinical situation presented; or

e One of the diagnostic or therapeutic interventions requested is more likely to improve patient
outcomes based on current literature and/or standards of medical practice.

Repeat Diagnostic Intervention

In general, repeated testing of the same anatomic location for the same indication should be limited to
evaluation following an intervention, or when there is a change in clinical status such that additional
testing is required to determine next steps in management. Attimes, it may be necessary to repeat a test
using different techniques or protocols to clarify a finding or result of the original study.

Repeated testing for the sameindication using the same or similar technology may be subject to
additional review or require peer-to-peer conversation in the following scenarios:

e Repeated diagnostic testing at the same facility due to technical issues

e Repeated diagnostic testing requested at a different facility due to provider preference or quality
concerns

e Repeated diagnostic testing of the same anatomic area based on persistent symptoms with no
clinical change, treatment, or intervention since the previous study

o Repeated diagnostic testing of the same anatomic area by different providers for the same member
over a short period of time

Copyright ©2021. AIM Specialty Health. All Rights Reserved. 4
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Repeat Therapeutic Intervention

In general, repeated therapeutic intervention in the same anatomic area is considered appropriate when
the prior intervention proved effective or beneficial and the expected duration of relief has lapsed. A
repeat intervention requested prior to the expected duration of relief is not appropriate unless it can be
confirmed that the prior intervention was never administered.

Copyright ©2021. AIM Specialty Health. All Rights Reserved.
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Specialty Laboratory Medicine

General Information/Overview

Scope

These guidelines address laboratory medicine and clinical pathology, including tests which establish the
diagnosis of disease or inform the selection of therapy from bodily fluids using biochemistry, molecular
pathology, and hematology*. While these guidelines apply to a variety of specialty laboratory tests
managed by AIM, genetic sequencing tests are covered separately by AIM’s genetic testing guideline
(available at https://aimspecialtyhealth. com/resources/clinical-guidelines/genetic-testing/)

For interpretation of the Guidelines, and where not otherwise noted, “adult” refers to persons age 19 and
older, and “pediatric” refers to persons age 18 and younger. Where separate indications exist, they are
specified as Adult or Pediatric. Where not specified, indications and prerequisite information apply to
persons of all ages.

See the Coding section for a list of modalities included in these guidelines. Codes that are not listed in this
section are outside the scope of AlIM’s laboratory medicine guideline.

Definitions

BBDRisk Dx is an immunohistochemistry (IHC) assay of 4 cancer markers (MMP1, CEACAMG6, HYAL1,
and HEC1) of formalin fixed paraffin embedded (FFPE) tissue in women with atypical or usual hyperplasias,
sclerosing adenosis, papillomas, or a combination of any of these types of abnormalities to assess the level
of risk for developing breast cancer. The Cancer Risk Score ranges from 0-10 with higher scores
corresponding to higher risk of subsequent cancer development.

e LowRIisk<0.5
o Intermediate Risk>0.5and <5.4
e HighRisk>5.4

BLOODchip ID is a genotyping platform based on Luminex R XMAP technology for simultaneous
determination of 37 red blood cell (RBC) antigens (ID CORE XT) and 18 human platelet antigens (HPA)
(ID HPA XT) using the BIDS XT software?

Chemo-FX is anin vitro chemosensitivity and resistance assays developed as a method to select the
optimal chemotherapy regimen (sensitivity assays) or identify those agents least likely to be effective
(resistance assays). ChemoFx s a cell culture-based chemoresponse assay that measures the sensitivity
of tumor-derived malignant epithelial cells to chemotherapeutic agents in vitro, using quantification of
cellular DNA as the assay endpoint.

Four Kallikrein (4Kscore) combines four prostate-specific biomarkers (Total PSA, Free PSA, Intact PSA,
and human kallikrein 2 [hK2]) with clinical factors (age, prior biopsy status, and optional DRE) to predict
the risk of high-grade prostate cancer (Gleason 7 or higher) and categorizes long-term risk of prostate
cancer metastasis and mortality. The 4Kscore Test is indicated after an abnormal PSA and/or DRE, prior
to the first biopsy or after a negative biopsy, to assist with making a prostate biopsy decision. References
ranges for the 4K test are as follows:

e Lowrisk: 4Kscore result <7.5%
o Intermediate Risk: 4Kscore result 7.5%-19%
e High Risk: 4Kscore result= 20%

Prostate Cancer Risk Panel is a FISH analysis of 4 genes (ASAP1, HDAC9, CHD1, and PTEN) and
incorporation into an algorithm of the biopsy specimento determine the probability of higher tumor grade.

Copyright ©2021. AIM Specialty Health. All Rights Reserved. 6
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OVAL (also referred to as the multivariate index assay) is a test that includes five serum biomarkers
(Beta-2 microglobulin, Transferrin, Transthyretin, Apolipoprotein A1 and CA 125) approved by the US
Food and Drug Administration (FDA) in 2009 to further assess the likelihood of malignancy in women who
are planning to have surgery for an adnexal mass. OVAL test scores range from 0-10. Triglyceride levels
exceed 4.5 g/L or rheumatoid factor levels = 250 international units/mL may interfere with the accuracy of
the test.
e Premenopausal women
o Low probability of malignancy: OVA1 < 5.0
o High probability of malignancy: OVA1 = 5.0
e Postmenopausal women
o Low probability of malignancy: OVAL < 4.0
o High probability of malignancy: OVA1 = 4.4

Overa (also known as OVA2) is a second generation multivariate index assay approved by the FDA in
2016. This test utilizes CA 125 Il, human epididymis protein 4 (HE4), apolipoprotein Al, follicle-stimulating
hormone, and transferrin. Overa is generally used as a reflex test when OVA1 produces intermediate
results. Overa test scores range from 0-10. Indications for use are the same as for OVAL

e Lowrisk of malignancy < 5.0
e Highrisk of malignancy =2 5.0

Risk of Malignancy Algorithm (ROMA) is a qualitative serum test (CA 125 and HE4) that was approved
by the US Food and Drug Administration (FDA) in 2011 to further assess the likelihood of malignancy in
women who are planning to have surgery for an adnexal mass. ROMA interprets the results using two
separate logistic regression algorithms based on menopausal status from a score of 0-10.

e Premenopausal women

o Highrisk of malignancy = 1.31
e Postmenopausal women

o Highrisk of malignancy = 2.77

VeriStrat is a blood-based proteomic testthat is intended as a prognostic tool for predicting survival for
standard therapies used in the treatment of NSCLC, as well as a predictive tool for response to EGFR
TKIs. The VeriStrat assay uses an 8-peak proteomic signature; 4 of the 8 have been identified as
fragments of serum amyloid A protein 1. This protein has been found to be elevated in individuals with a
variety of conditions associated with acute and chronic inflammation. The VeriStrat assay measures acute
phase proteins and the acute phase response which indicates chronic inflammation and more aggressive
cancer. Results are reported as either VeriStrat good or poor: VeriStrat Good results indicate a disease
state that is more likely to respond to standard of care treatment while VeriStrat Poor results indicate a
chronic inflammatory disease state. Biodesix, the laboratory preforming VeriStrat, suggests that patients
with Veristart Poor disease may benefit from clinical trials, novel combinations of therapies, genomic
profiling, or earlier initiation of therapy.

Fibrosure/Fibrotest combines serum hepatocellular biomarkers with proprietary algorithms to measure
the extent of fibrosis

e HCV FibroSURE /(FibroTest) and the FibroTest-ActiTest uses a combination of six serum
hepatocellular biomarkers (a2-macroglobulin, haptoglobin, bilirubin, y-glutamyl transpeptidase
(GGT), apolipoprotein Al, and Alanine Aminotransferase (ALT)) plus age and sex in a proprietary
algorithm to measure of fibrosis in patients with HCV related liver disease. The FibroTest combines
the first five biomarkers to measure the degree of hepatic fibrosis and generates a score ranging
from FO (none) to F4 (severe). The ActiTest uses ALT in combination with the other five hepatic
biomarkers to assess hepatic inflammatory activity and generates a score ranging from A0 (no
activity) to A3 (severe activity)

Copyright ©2021. AIM Specialty Health. All Rights Reserved. 7
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ASH FibroSURE/(ASH Test) uses a combination of 10 serum hepatocellular biomarkers (a2-
macroglobulin, haptoglobin, apolipoprotein Al, bilirubin, GGT, ALT, AST, total cholesterol,
triglycerides, and fasting glucose) of liver function together with age, sex, height, and weightin a
proprietary algorithm to measure the risk of fibrosis in patients with Alcoholic liver disease

NASH FibroSURE /NASH FibroSURE (NASH Test) uses combination of 10 of serum
hepatocellular biomarkers (a2-macroglobulin, haptoglobin, apolipoprotein Al, bilirubin, GGT, ALT,
AST, total cholesteral, triglycerides, and fasting glucose) in combination with age, sex, height, and
weight to measure the risk of fibrosis in patients with non alcoholic steatohepatitis

Phases of the care continuum are broadly defined as follows:

Screening —testing in the absence of signs or symptoms of disease

Diagnosis —testing based on a reasonable suspicion of a particular condition or disorder, usually
due to the presence of signs or symptoms

Management — testing to direct therapy of an established condition, which may include
preoperative or postoperative imaging, or imaging performed to evaluate the response to
nonsurgical intervention

Surveillance — periodic assessment following completion of therapy, or for monitoring known
disease thatis stable or asymptomatic

Statistical terminology

Confidence interval (Cl) —range of values which is likely to contain the cited statistic. For
example, 92% sensitivity (95% ClI, 89%-95%) means that, while the sensitivity was calculated at
92% on the current study, there is a 95% chance that, if a study were to be repeated, the
sensitivity on the repeat study would be in the range of 89%-95%.

Diagnostic accuracy — ability of a test to discriminate between the target condition and health.
Diagnostic accuracy is quantified using sensitivity and specificity, predictive values, and likelihood
ratios.

Hazard ratio — odds that an individual in the group with the higher hazard reaches the outcome
first. Hazard ratio is analogous to odds ratio and is reported most commonly in time-to-event
analysis or survival analysis. A hazard ratio of 1 means that the hazard rates of the 2 groups are
equivalent. A hazard ratio of greater than 1 or less than 1 means that there are differences in the
hazard rates between the 2 groups.

Likelihood ratio — ratio of an expected test result (positive or negative) in patients with the
disease to an expected test result (positive or negative) in patients without the disease. Positive
likelihood ratios, especially those greater than 10, help rule in a disease (i.e., they substantially
raise the post-test probability of the disease, and hence make it very likely and the test very useful
in identifying the disease). Negative likelihood ratios, especially those less than 0.1, help rule out
adisease (i.e., they substantially decrease the post-test probability of disease, and hence make it
very unlikely and the test very useful in excluding the disease).

Odds ratio — odds that an outcome will occur given a particular exposure, compared to the odds
of the outcome occurring in the absence of that exposure. An odds ratio of 1 means that the
exposure does not affect the odds of the outcome. An odds ratio greater than 1 means that the
exposure is associated with higher odds of the outcome. An odds ratio less than 1 means that the
exposure is associated with lower odds of the outcome.

Predictive value — likelihood that a given test result correlates with the presence or absence of
disease. Positive predictive value is defined as the number of true positives divided by the
number of test positives. Negative predictive value is defined as the number of true negatives
divided by the number of test negative patients. Predictive value is dependent on the prevalence
of the condition.

Copyright ©2021. AIM Specialty Health. All Rights Reserved. 8
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Pretest probability — probability that a given patient has a disease prior to testing. May be
divided into very low (less than 5%), low (less than 20%), moderate (20%-75%), and high (greater
than 75%) although these numbers may vary by condition.

Relative risk — probability of an outcome when an exposure is present relative to the probability
of the outcome occurring when the exposure is absent. Relative risk is analogous to odds ratio;
however, relativerisk is calculated by using percentages instead of odds. A relative risk of 1
means that there is no difference in risk between the 2 groups. A relative risk of greater than 1
means that the outcome is more likely to happen in the exposed group compared to the control
group. A relative risk less than 1 means that the outcome is less likely to happen in the exposed
group compared to the control group.

Sensitivity — conditional probability that the testis positive, given that the patient has the disease.
Defined as the true positive rate (number of true positives divided by the number of patients with
disease). Excellent or high sensitivity is usually greater than 90%.

Specificity — conditional probability that the testis negative, giventhat the patient does not have
the disease. Defined as the true negative rate (number of true negatives divided by the number of
patients without the disease). Excellent or high specificity is usually greater than 90%.

Clinical Indications

The following section includes indications for which specialty labs are considered medically necessary,
along with prerequisite information and supporting evidence where available.

Oncologic lab testing

Four Kallikrein (4K) Score

Advanced imaging is considered medically necessary for management when ALL of the following criteria
are met:

Prostate cancer is suspected in EITHER of the following scenarios:

o Abnormal PSA (PSA >3 ng/dL in men 40-75 years old OR PSA > 4ng/dL > 75 years old)
o Suspicious DRE

Multiparametric prostate MRI has not been performed as part of the episode of care

Other validated lab test* including the prostate health index (PHI), PCA3 assay, and ConfirmMDx
have not been performed as part of the episode of care

Results will determine whether an initial biopsy or single repeat biopsy will be performed
Not on Biotin supplementation (> 5 mg/day)

No established diagnosis of prostate cancer

No use of 5-alpha reductase medication within previous 6 months

No prostate procedure, including biopsy, within the previous 6 months

*Note: does not include the prostate serum antigen (PSA) test

Rationale %

Prostate canceris the most commoncause of malignancy in men inthe United States. In 2020, 191,000 new cases will
be diagnosed and 33,000 people will die of this disease. Multiple randomized trials provide evidence suggesting that
screening does confer a small absolute benefit forreducing prostate cancer mortality and the risk of developing
metastatic disease. Unfortunately, screening can often timesresultin false positives as well as overdiagnosis of
otherwiseclinicallyindolent prostate cancer. Both imaging (e.g. multiparametric MRI) and specialty lab testing (e.g.

Copyright ©2021. AIM Specialty Health. All Rights Reserved. 9
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4KScore Test, prostate healthindex PHI, PCA3 assay, and ConfirmMDx) have been utilized forrisk-stratification of
prostate cancerpatientsto determinewhen more invasive procedures are ap propriate.

The 4Kscore Test combines four prostate-specific biomarkers (Total PSA, Free PSA, Intact PSA, and human kallikrein 2
[hK2]) with clinical factors (age, prior biopsy status, and optional DRE) to predict the risk of high-grade prostate cancer
(Gleason 7 or higher), and is indicated for patients with an abnormal PSA and/or DRE, priorto the first biopsy or after a
negative biopsy. Long-term risk ofprostate cancer metastasis and mortality are divided into three categories:

e Lowrisk:4Kscoreresult<7.5%
¢ Intermediate Risk: 4Kscore result7.5%-19%
¢ High Risk: 4Kscore result=20%

A prostatebiopsy should be considered in men inthe intermediate and high riskrange. In addition, biotin
supplementation as well as recent digital rectal exam (within 4 days), 5-alphareductase inhibitor therapy (within 6
months), and invasive prostate procedure (within 6 months) may affectthe accuracy ofthe testand are not
recommended by the reference lab. The 4KScore Testis notintended for patients with a previous diagnosis of prostate
cancer.

Screening

Datais insufficient to recommend the 4KScore Test as a screening tool. In one prospective, observational trial designed
to assess the relationship between diet and incident cancer, the authors measured 4K markers in the blood of 1223
prostate cancercasesand 3028 controls. The predictive accuracy was enhanced by the 4KScore Test compared with
PSA alone (0.80vs 0.73; improvement 0.07; 95% ClI, 0.04-0.10). Approximately half of men over 60 years ofage with
an elevated PSA had alow 4KScore--translating into 1.7% risk of prostate cancerdeath at 15 years. The trialhowever
does not sufficiently addressthe enhanced impact ofthe 4KScore for earlier detection of prostate cancer with changein
treatment strategy and benefitin survival. The 4KScore testis not recommended by medical specialty societies (NCCN,
AUA, USPSTF, and CAU) as a screening tool for prostate cancer.

Risk stratification for abnormal PSA and/or DRE, priorto thefirstbiopsy or after a negative biopsy, to guide
prostate biopsy decision.

A large body ofevidence supports the use of the 4KScore test to risk-stratify men with an abnormal PSA and/or DRE,
priorto thefirst biopsy or after anegative biopsy. In arepresentative 2017 systematic review and meta-analysis of
twelve clinical validation studies comprised of 11,134 patients, thepooled AUC to discriminate for high-grade PCafor all
12 studieswas 0.81 (fixed effects 95% ClI, 0.80-0.83). Theimpact of 4KScore Test on planned biopsiesranged from
25%-82% with a median reduction of biopsiesin 49% of patients as reported in a 2018 systematic review. Multiple
prospective and retrospective trials corroborate efficacy for detecting clinically significant cancerin patients with
elevated PSA and/orDRE. No difference in diagnosticaccuracy is seen in patientsin the diagnostic gray-zone (PSA 10-
25 ng/dL) or African Americans patients. The 4KScore testis generally supported by medical specialty societies (NCCN,
AUA, and CAU) in thisclinical scenario.

Concurrentuse of multiple biomarker tests and/or multiparametric MRI

Evidence isinsufficientto endorse concurrent use of multiple prostate biomarker tests and/or mpMRI. Biomarker testing
available priorto biopsy include percent free PSA (%f PSA), Prostate Health Index (PHI), 4Kscore, or EPI in patients
with PSAlevels >3 ng/mL, as well as %f PSA, PHI, 4Kscore, EPI, PCA3, and ConfirmMDx in patients with atleastone
priornegative biopsy. In a 2018 systematic review and meta-analysis comparing utility of six prognostic biomarkers,
only PHI and the 4Kscorepresent LOE =1 for discriminating between aggressive and indolent prostate tumors with an
additional value compared to the classical parameters. As reported in non-comparative studies, the discriminatory
power of the4Kscore seems to be higher thanthat ofthe PHI. In a2017 systematic reviewand meta-analysis, the
pooled data showed the derived area under the curve (AUC) from the hierarchical summary receiver operating
characteristic (HSROC) showed an accuracy of 0.76 and 0.72 for detecting prostate cancerand an accuracy of 0.82
and 0.81 for detecting high grade prostate cancerinthe PHI and 4KScore test, respectively. Theuse of multiple
concurrent biomarkertests hasnot been evaluated, and cannot be recommended.

The PROMIS trial compared the mpMRI and TRUS biopsy in biopsy naive patients with elevated PSA, abnormal DRE,
or apositive family history. Theauthorsreported MRI was more sensitive than TRUS biopsy for clinically significant
cancer (93% vs 48%), and had a higher NPV (89% vs 74%). The specificity (41%vs 96%) and positive predictive value
(51% vs 90%) was lower for mpMRI and TRUS biopsy, respectively. If biopsy was deferred in low-suspicion MRIs,
biopsy could have been avoided in 27% of patients and would have missed only 5% of the clinically significant cancers.
In a singleinstitution retrospective trial of patients who received both mpMRIland 4KScore testing, the areaunderthe
curve (AUC) for using the 4Kscore test and mpMRI together 0.82 (0.75+0.89) was superior to using the 4K Score test
0.70 (0.62+0.79) or mpMRI0.74 (0.66+0.81) alone (P =.001). Additional trials are needed to support use of concurrent
biomarkerand mpMRI to risk stratify patients with suspected prostate cancer.

4KScore prior to radical prostatectomy

Evidence isinsufficientto support use of 4KScore test to risk stratify patients priorto radical prostatectomy. In a small
prospective trial, higher 4Kscores were associated with higher grade at radical prostatectomy. In a cohort study of 392
screened inthe Rotterdam arm of the European Randomized Study of Screening for Prostate Cancerwho were
diagnosed with prostate cancerbecause of an elevated PSA 23.0 ng/ml and were treated with RP, the base model had
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an AUC 0f0.81, whilethe4K Score had an AUC of 0.84 (P <.0005) for predicating high-risk disease. These trials
howeverare markedly limited by overall size and does not sufficiently address change in treatment strategy and ben efit
in survival. The4KScore testis not recommended by medical specialty societies (NCCN, AUA, CAU) as arisk-
stratification tool prior to radical prostatectomy.

OVA1l
Adults

OVALl is considered medically necessary for the preoperative evaluation of an indeterminate adnexal
mass when ALL of the following criteria are met:

e Adnexal mass is indeterminate based on clinical and complete pelvic ultrasound* evaluation
e Test will determine the required surgical approach, operator expertise or level of care

*Note: Complete pelvic ultrasound includes both trans-abdominal and trans-vaginal technique
Rationale**’

Adnexal masses, most commonly found in the ovaries and fallopian tubes, are a common gynecological problem
effecting 5%-10%of all women inthe US. The differential diagnosis is broad and may include benigncauses (related to
the menstrual cycle and hormonal to stimulation), cysts, acute causes (ectopic pregnancy, rupture, or infection), or
neoplastic etiologies. The cornerstone of evaluation is a history and physical as well as imaging studies. In the work-up
for malignancy, serum biomarkers may contribute to the evaluation although utility is limited. Biomarkersthat have been
marketed as atoolto help differentiate benign from malignant causes of adnexal massesinclude OVA1, OVERA, and
the Risk of Malignancy Algorithm.

OVAL (also referred to as the multivariateindex assay)is atest thatincludes five serum biomarkers (Beta-2
microglobulin, Transferrin, Transthyretin, Apolipoprotein A1, and CA 125) to further assess the likelihood of malignancy
in womenwho are planning to have surgery for an adnexa mass. OVAL test scores range from 0-10. Triglyceride levels
exceed 4.5 g/L or rheumatoid factor levels = 250 international units/mL may interfere with the accuracy of the test.

e Premenopausalwomen

o Lowprobability of malignancy: OVA1<5.0
o High probability of malignancy: OVA12=5.0
¢ Postmenopausal women

o Low probabilityof malignancy: OVA1< 4.4
o High probability of malignancy: OVA1 = 4.4

OVERA (also known as OVA2) isa second generation multivariate index assay that utilizes CA 125 I, human
epididymis protein 4 (HE4), apolipoprotein A1, follicle-stimulating hormone, and transferrin to assess whetherawoman
who presentswith an ovarian adnexa massis at high or low likelihood of finding malignancy as part of the preoperative
evaluation. Overais generally used as areflex test when OVA1 producesindeterminate results. Overatest scores
range fromO0-10.

e Lowrisk of malignancy<5.0
e High riskof malignancy>5.0

Screening

Data s insufficientto recommend either OVAL or OVERAfor use as a screeningtool. In aretrospective trial evaluating
the several biomarkers (apolipoprotein A1, truncated transthyretin, transferrin, hepcidin, 3 -2 microglobulin, connective
tissue activating protein I, and interalpha-trypsin inhibitor heavy-chain 4) alone and in combination with CA 125, CA
125 levels were elevated (=35 U/mL) in 61.5% of 65 patients who within 1 year before the diagnosis ofcancer. The
additionalthe 7 otherbiomarkers failed to improve the sensitivity of CA125 alone. In atrial also utilizing serum
specimens fromthe Prostate, Lung, Colorectal,and Ovarian Cancer Screening Trial, 28 ovarian cancer biomarkers
were evaluated as potential candidates forovarian cancer screening. Ofthe top performing markers, CA125, HE4,
transthyretin, CA15.3, and CA72.4 had a sensitivity of 95% and specificity rangingfrom 0.73 to 0.40. CA125 remained
the singlebest biomarker forovarian cancer and hasits strongest signal within 6 months of diagnosis. The OVA1 and
OVERAtests are notrecommended by FDA or medical specialty societies (NCCN and SGO) as a screeningtool for
ovarian cancer.

OVA-1 or OVERA with adnexal mass and surgery is NOT planned

Insufficient datato recommend either OVA1 or OVERA for use as arisk-stratification toolin patients with an adnexal
mass and surgeryis not planned. Boththe OVAl and OVERA trials prompting FDA ap proval ofthesetests included
women with planned surgery. As such, the FDA specifically ap proved these tests as part of the preoperative evaluation
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to aid in assessingwhetherawoman who presents with an ovarian adnexal massis at high orlow likelihood of finding
malighancy at surgery. The OVAl and OVERA tests are not meant to supplant clinical judgement for evaluation of
ovarian cancer. The OVAl and OVERA tests are not recommended by the FDA or medical specialty societies (NCCN,
SGO, ACOG) in women with adnexal masseswhere surgery isnot planned.

OVA-1 for preoperative evaluation of an indeterminate adnexal mass

Evidence issufficientto recommend OVA1 for use as arisk-stratification tool in patients with an adnexal massand
when surgery is planned. In the prospective, multi-institutional (OVA1L) trial of female patients scheduled to undergo
surgery, OVAl alone had a sensitivity of 93% and NPV of 97%; both endpointsimproved when physician assessment
and OVAl were combined (96% and 98%). Howeverthe combination of physician assessmentand OVAl also
decreased the specificity and PPV. An additional trial in women who had imaging and biomarkeranalysis showed that
MIA combined with clinical assessment had significantly higher sensitivity (95.3%; 95% ClI, 88.6%-98.2%) compared to
clinicalassessment alone (68.6%; 95% Cl, 58.2%-77.4%), CA 125-11 (62.8%; 95% Cl, 52.2%-72.3%), and modified
ACOG guidelines (76.7%; 95% ClI, 66.8%-84.4%) (P <.0001). Thisimprovement was seen regardless of menopausal
status. In amerged analysisof 2 related prospective, multi-institutional (Bristow et al and Ueland et al.) trial, patients
with planned surgery foradnexal mass had biomarker and imaging results correlated with surgical findings. Ofthe 1110
women who were enrolled with an adnexal mass onimaging, 1024 cases were evaluable. High-risk findings were
presentin 46% of 1232 imagingtests and 61% of 1024 MIA tests. Sensitivity and specificity forthe prediction of
malignancy were 98% (95% ClI, 92%-99%) and 31% (95% ClI, 27%-34%) for ultrasoundor MIA; 68% (95% CI, 58%-
775) and 75% (95% ClI, 72%-78%) for ultrasound and MIA, respectively. For computed tomography scan or MIA,
sensitivity was 97% (95% Cl, 92%-99%) and specificity was 22% (95% Cl, 16%-28%); the sensitivity and specificity for
computed tomography scan and MIAwere 71% (95% CI, 62%-79%) and 70% (95% Cl, 63%-76%). Only 1.6% of
ovarian tumors were malignant when both tests indicated low risk. Although there is some evidence for OVAl as an
independentpredictive marker for ovarian cancer, the lack of detailed specifics of clinical assessment defined inthe
trials precludesinterpretationas imaging is optional. In additionthe ACOG guidelines for “Evaluation and Management
of Adnexal Masses” recommends imaging as p art of the standard evaluation. The OVAL1 is specifically recommended by
NCCN for assessment of patients who should undergo surgery by an experienced gynecologic oncologist and who can
have surgeryin the community. The SGO and ACOG make moregeneralized states ofthe utility of serum biomarker
panelsin thisclinical scenario.

OVERA for preoperative evaluation of an indeterminate adnexal mass >3

Insufficient evidence to recommend OVERA for use as arisk-stratificationtool in patients with an adnexal massand
surgeryis planned. In a publication using banked serum samplesto develop O VERA followed with clinical validation in
the prospective OVA500 trial of patients who underwent surgery to remove an adnexal mass, O VERA specificity (69%,
2771401 [n/N]; 95% Cl, 64.4%-73.4%) and PPV (40%, 84/208; 95% ClI, 33.9%-47.2%) were significantly improved over
OVAL (specificity, 54%, 215/401; 95% Cl, 48.7%-58.4%, and PPV, 31%, 85/271; 95% Cl, 26.1%-37.1%, respectively)in
this cohort. Sensitivity and NPV were not significantly different between the 2 tests. When combined with physician
assessment, OVERA correctly identified 75% of the malignancies missed by physician assessment alone. The overall
validation for OVERA hasnotbeen as rigorous as thatfor OVAL. In addition, datais lacking to support change in
outcomes and impact on management decisions. The OVALl is specificallyrecommended by NCCN forassessment of
patients who should undergo surgery by an experienced gynecologic oncologistand who can have surgeryin the
community; OVERA s not. The SGO and ACOG makemore generalized statements of the utility of serumbiomarker
panelsin thisclinical scenario which cannot be interpreted as endorsement of OVERA in this clinical scenario.

Tests without medical necessity indications

The following tests do not have medical necessity indications:

e BBDrisk
e Chemo-FX
e Overa

e Prostate Risk Cancer Panel
e Risk of Malignancy Algorithm (ROMA)
e VeriStrat

Rationale
BBDY#

Benign breast disease, commonly discovered during breast cancer screening, represents a spectrum of disorders
rangingfrom benign non-proliferative disease (simple breast cyst, papillary apocrine change, mild hyperplasia of usual
type) to atypical hyperplasia which confers anincreased risk of developing breast cancer. The Gailmodelis the most
commonly utilized risk assessment tool to assess breast cancer riskin patients who have never had a diagnosis of
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breast cancer, ductal carcinomain situ (DCIS), or lobular carcinoma in situ (LCIS). Thesensitivity of the Gail model to
identify women who will develop breast cancer isrelatively low (28% to 44%), using a five-yearrisk of 1.67% as the cut
pointbetween "high" and "low" risk. The specificity of the Gailmodel is also modest, reported as 66%-88%. Other
modalitiesforassessing risk of breast cancer are needed to predict the risk of developing breast cancerin this
heterogenic population. The BBDRisk Dx is an immunohistochemistry assay of 4 cancer markers (MMP1, CEACAMSG,
HYAL1, and HEC1) developed to assessthe level of risk fordevelopingbreast cancer in women with atypical or usual
hyperplasias, sclerosing adenosis, and papillomas. The Cancer Risk Score ranges from 0-10 with higher scores
corresponding to higher risk of subsequent cancer development.

e LowRisk<0.5
e Intermediate Risk >0.5and <5.4
e High Risk>5.4

Datais insufficientto support use of the BBDRisk Dx for risk-stratifying women with benign breast disease. Our search
found no articlesthat met our pre-defined search criteria. Four articles from the manufacturer’s website were evaluated.
Three ofthese wereretrospective publications based on banked tissue that identified MMP-1, CEACAMG6, and HYAL 1
as candidate markers for identification of breast lesionsthat can develop into cancer. In avalidation trial ofarchived
hyperplastic breast tissue (149 atypical and 291nonatypical hyperplasia) in which clinical follow-up was available and
patientshad received no preventative treatments, theauthors report that the average cancerrates inthe first 5 years
among low- and intermediate-risk groups were 2% and 15%, respectively. Among high-risk group, the average cancer
rates at5 years were 73% and 34% for atypical and nonatypical subjects, respectively. No prospective in-human trials
are available. TheBBDRisk Dx isnot endorsed by medical specialty societies.

Chemo-Fx? 4552

Ovarian canceris the fourth mostcommon causeof cancer-related death inthe U.S. In 2020, 21,750 new caseswill be
diagnosesand 33,940 peoplewill die of this disease. Across multiple tumortypes,the use of cytotoxic chemotherapies
have been enhanced by use of biomarkers and gene testing. In the early 1990’s and 2000’s, in vitro chemosensitivity
and resistance assays (CSRA) were developed to “personalize” chemotherapy treatment. Although CSRA have been
studied in manytumor types, the most widely published datais in ovarian cancer. In vitro chemosensitivity and
resistanceassayssuch as the Chemo-FX assay orthe extreme drug resistance (EDR) assay are laboratory tests that
have been developed as a method to select the optimal chemotherapy regimen (sensitivity assays) or identify those
agents least likely to be effective (resistance assays). ChemoFxis a cell culture-based chemoresponse assay that
measures the sensitivity of tumor-derived malignant epithelial cells to chemotherapeutic agentsin vitro, using
quantification of cellular DNA as the assay endpoint.

In a 2014 systematic review to update recent medical literature foruse of CSRAin the setting of ovarian cancer, the
authorsidentified 3 primary analytical and clinical validation cohort studies and one prospective trial. In aretrospective
trial, Gallion et al reported thatin 135 caseswith an exact match of CSRAto drug delivered, the hazard ratio for
progression of the resistant group was 2.9 (95% Cl, 1.4-6.3; P < 0.01) compared to the sensitive group and 1.7 (95%
Cl, 1.2-2.5) for the intermediate compared to the sensitive group. The median progression-free interval for patients
treated with drugs assayed as resistant was 9 months, and 14 months forthose with drugs assayed as intermediately
sensitive. A statistically significant correlation was also seen in patients with partial and full match CSRAto drug
received. Herzog et al. subsequently reported an association between assay response and overall survival in 192
patientswith advanced EOC following first-line platinum-based chemotherapy with median overall survival of 72.5, 48.6,
and 28.2 monthsfor patients who were treated with agents reported as sensitive, intermediate, and resistant,
respectively (HR =0.7,95% CI, 0.50-0.97, P = .03). Finally, Krivak etal in an observational study of 276 women with
FIGO stage llI-1V EOC cancertreated with first-line carboplatin-/paclitaxel-based therapy and assay-resistant for
carboplatin reported an decrease in progression-freesurvival (11.8 vs 16.6 months compared to assay-intermediate and
assay-sensitive patients (HR =1.87,95% Cl, 1.29-2.70, P = .0009). In the lone prospective trial, patients (n=262) with
persistent orrecurrent epithelial ovarian cancer were empirically treated with one of 15 therapies, classified by the
assay as: sensitive, intermediate, or resistant. Patients treated with an assay-sensitive regimen demonstrated
significantlyimproved progression-free survival and overall survival while there was no difference in clinical outcomes
between intermediate and resistant groups. Median progression-free survival was 8.8 monthsfor sensitive vs 5.9
monthsforintermediate and resistant (hazard ratio [HR] =0.67, P = .009). Response predicted by the CSRAwas seen
regardless of platinum-sensitivity or other covariates in multivariate analysis (HR =0.66, P = .020). A statistically
significant 14-month improvementin mean overall survival (37.5 monthsfor sensitive vs 23.9 monthsforintermediate
and resistant, HR =0.61, P = .010) was demonstrated. Thistrial howeveris limited by its small sample size as wellas
does nottake into consideration newer treatment options on market (e.g. PARPs and anti-angiogenic agent). Both
NCCN and ASCO does notrecommend the use of CSRAs for selection of chemotherapy in patients with ovarian
cancer.

Prostate Cancer Risk Panel* 5356

Prostate canceris the most commoncause of malignancy in men inthe United States. In 2020, 191,000 new cases will
be diagnoses and 33,000 people willdie of thisdisease. Multiplerandomized trials provides evidence suggesting that
screening does confer a small absolute benefit forred ucing prostate cancer mortality and the risk of developing
metastatic disease. Unfortunately, screening can often timesresultin false positives as well as overdiagnosis of
otherwiseclinicallyindolent prostate cancer. Both imaging (e.g. multiparametric MRI) and specialty lab testing (e.g.
4KScore Test, prostate healthindex PHI, PCA3 assay, and Prostate Cancer Risk Panel) have been utilized for risk-
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stratification of prostate cancer patients to determine when more invasive procedures are ap propriate. The Prostate
Cancer RiskPanelis aFISH analysis of 4 genes (ASAP1, HDAC9, CHD1, and PTEN)and incorporation into an
algorithm of the biopsy specimen to determine the probability of higher tumor grade.

Thereis insufficient data to support the use of Prostate Cancer Risk Panel for riskassessment of high-grade prostate
cancer. Our literature search uncovered no systematic review and meta-analyses and only one study to assess whether
chromosomal rearrangements (CRs) can distinguish between low risk of progression (LRP) and intermediate/high risk
of progression (IHRP) in prostate cancer. The authors evaluated 154 frozen which yielded 6 potential markersthat were
more frequently detected in high grade prostate cancer. Five of those were cross-validated in an independent sample
setwith statistically significant areas underthe receiver operating characteristic curves (AUCs) (P <.01). Probes
detecting deletions in PTEN and CHD1 had AUCs 0f0.87 (95% CI, 0.77-0.97) and 0.73 (95% ClI, 0.60-0.86),
respectively, and probes detecting gains in ASAP1, MYC, and HDAC9 had AUCs of 0.71 (95% ClI, 0.59-0.84), 0.82
(95% ClI,0.71-0.93), and 0.77 (95% Cl, 0.66-0.89), respectively. There are no prospective human trial or outcome data
available. Both NCCNand ASCO do notrecommend Prostate Cancer Risk Panel forrisk assessment of high-grade
prostate cancer.

RO MAZG' 27, 29, 53-63

Adnexal masses, mostcommonly found inthe ovaries and fallopian tubes are acommon gynecological problem
effecting 5%-10%of all womeninthe US. The differential diagnosis is broad and may include benigncauses (related to
the menstrual cycle and hormonal to stimulation), cysts, acute causes (ectopic pregnancy, rupture, or infection), and
neoplastic etiologies. The cornerstone of evaluation is a history and physical as well as imaging studies. In the work-up
for malignancy, serum biomarkers may contribute to the evaluation although utility is limited. Biomarkersthat have been
marketed as atoolto help differentiate benign from malignant causes of adnexal massesinclude OVA1, OVERA, and
the Risk of Malignancy Algorithm. The Risk of Malignancy Algorithm (ROMA) is a qualitative serumtest (CA 125 and
HE4) to further assess thelikelihood o fmalignancy in women who are planningto have surgery for an adnexal mass.
ROMA interpretsthe results usingtwo separate logistic regression algorithms based on menopausal status from a score
of0-10.

e Premenopausal women: High risk of malignancy > 1.31
e Postmenopausal women: High risk of malignancy = 2.77

Screening

Datais insufficientto support use of ROMA as a screening exam. Both multicenter prospective study used to prompt
FDA approvalincluded ONLY women with an adnexal mass and scheduled to have surgery. Use of ROMA as a
screening examis not recommended by the FDA, SGO, orACOG.

ROMA in women with adnexal mass and planned surgery

Evidence supporting the use of ROMA in women with adnexal mass and planned surgery is mixed. In a2014
systematicreview and meta-analysis to evaluate the diagnostic accuracy of CA125, HE4, and the Risk of Ovarian
Malignancy Algorithmin the diagnosis of ovarian cancer, theauthor identified 32 articles thatincluded 2,765 ovarian
cancer cases and 4,875 benign gynecologic diseases for which HE4 and CA125 analyses were performed (from 28
studies)as well as 1,862 cancercasesand 4,077 benign diseases forwhich ROMA analysiswas performed (from19
studies). Thethree testsyielded similar discriminatory performances in the ovarian cancer diagnosis (AUC =0.89; 95%
Cl, 0.86-0.92 for HE4, AUC = 0.87; 95% CIl, 0.84-0.90 for CA125, AUC = 0.91; 95% CI, 0.88-0.93 for ROMA). Overall,
HE4 yielded a higher specificity than CA125 and ROMA (HE4 93.60[90.00-95.90] >CA125 82.10[76.60—-86.50] and
ROMA 82.40[77.40-86.50]), especialy in the premenopausal subgroup (HE4 93.80 [88.40-96.80] >CA125 76.30
[63.30-85.70] and ROMA 85.10[80.40—88.80]). In contrast, CA125 and ROMA performed significantly better in the
postmenopausal subgroup than in the premenopausal subgroup (AUC [95 % CI]—CA125-premenopausal 0.85 [0.82—
0.88] < p0ost0.92[0.89—-0.94]; ROMA-premenopausal 0.86 [0.83—0.89] < post 0.93[0.90-0.95]). In amore recent
systematicreview and meta-analysis, Chinese researchersreported the pooled estimatesfor the ROMA index
including: sensitivity (0.90 [95% Cl, 0.88-0.93]), specificity: (0.91[95% CI, 0.89-0.94]), p ositive predictive value (0.90
[95% CI, 0.88-0.95]), negative predictive value (0.93[95% CI, 0.91-0.95]), and area under ROC curve (0.96) compared
to 0.71 (95% Cl, 0.56-0.82), 0.87 (95% CI, 0.80-0.92), 0.82 (95% CI, 0.78-0.86), 0.92 (95% Cl, 0.90-0.94), and 0.88 for
HEA4, respectively.

Key methodological shortcomings of the paper include the lack of comparison to CA125 as well as a predominately
Asian population usedinthereview and analysis. In arecent 2019 systematic review and meta-analysis, the authors
reported that ROMA and RMI-1 have similar diagnostic performance for detecting ovarian cancer in women presenting
with an adnexa mass. ROMA and RMI-I had a similar diagnostic performance in postmenopausal women (pooled
sensitivity [87% vs 77%] and specificity [75% vs 85%], respectively, P =.29). In premenopausal women, RMI-1 showed
better specificity than ROMA (89%vs 78%, P =.022) with similar sensitivity (73% vs 80%, P = .27). Multiple prospective
trials onthe use of ROMA for the evaluation of adnexal mass and diagnosis of ovarian cancer have produced mixed
results. Multiple subspecialty medical societiesincluding NCCN, ACOG, and SGO does not recommend ROMA for
evaluation of patients with adnexal mass and planned surgery.

Veristrat 6473

Lung canceris the second most prevalent cancer in the United States of both men and women; yet, lung is stillthe
cause of more deathsthan breast, prostate, colorectal, and brain cancers combined. In 2020, itis estimated that
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230,000 patients will be diagnosed with lung cancer, and over 135,000 will die of this disease. Anumber of prognostic
and predictive indicators are used to predict patient outcomes, including staging, clinical parameters (performance
status, ethnicity), histopathology, tumorgenotype, and PET imaging. VeriStratis a blood-based proteomictestthatis
intended as a prognostic tool for predicting survival for standard therapies used inthetreatment of NSCLC, as wellas a
predictivetool for response to EGFR TKis. The VeriStrat assay uses an 8-peak proteomic signature to measures acute
phase proteins and the acute phase response which indicates chronic inflammation and more aggressive cancer.
Results are reported as either VeriStrat good or poor: VeriStrat Good resultsindicate a disease state thatismore likely
to respondto standard of care treatment while VeriStrat Poor results indicate a population that may be bettered served
with clinical trials, novel combinations of therapies, genomic profiling, or earlier initiationof therapy.

In a 2014 meta-analysis thatincluded 706 patients from seven studies, VeriStrat status (good versus poor) was able to
shown to accurately predict clinical outcome in nonsmall cell lung cancer patients treated with tyrosine kinase inhibitors.
The pooled HR for overall survival (95% ClI, 0.32 to 0.49; P =.001) and progression free survival 0.49 (95% Cl, 0.39 to
0.60; P <.001) both significantly favored the Veristrat good groups. Limitations of the meta-analysisincluded only
univariate effect sizeswere used to synthesize data dueto the absence of multivariate effect sizes and unified clinical
parameters in most of theincluded studies. Additional prospectivetrials have largely supported the prognostic accuracy
to define poor and good risk patients. In the TOPICAL trial, VeriStrat was not a predictive marker for survivalwhen
considering first-lineerlotinib for patients with NSCLC who had poor PS and were not recommended for p latinum
doublettherapies.However, VeriStrat was an independent prognostic marker of survival (HR was 0.54, (P <.001). The
authorsof BR.21 trial reported that VeriStrat was also a good prognostic marker foroverall survival in both erlotinib-
treated patientsand those on placebo, independent of clinical covariatesinthe second line plus setting. VeriStrat was
also predictive forobjective response (P =.002), but was not able to predict for differential survival benefit from erlotinib
(interaction P =.48). Similar results were found for progression-free survival. A follow-up study reported a 40% of
change intreatmentbased on VeriStrat. Both trials did not stratifying for EGFR mutations which would not be congruent
with current practice standards. In the biomarker-stratified, randomized phase 3 PROPOSE trial, patients classified as
likely to havea pooroutcome had better outcomes on chemotherapy as opposed to erlotinib (hazard ratio 1.72 [95% ClI,
1.08-2.74], P =.022) in the second plus line setting. There was no significant difference in OVERAIl survival between
treatments for patients with a proteomictest classification of good (adjusted HR 1.06 [95% CI, 0.77-1.46], P = .714).
Additional prospective and retrospective trials confirm the use of VeriStratas a prognostictool. As awhole, the literature
does notaddress the use of newer generation TKIs, therapies directed at othergenomic abnormalities (e.g. NTRK,
RET, MET), nor chemo-immunotherapy. The use of VeriStrat also has not been shown to improve outcomes. Although
thereis some datato show that treatmentmay be altered, the reportsare olderand does not represent treatment
current standard of care. Veristratif not currently recommended by the NCCN (or major subspecialty medical society).
Previousrecommendationfrom the NCCN (2015) for the use of proteomic testingin advanced NSCLC was removed.

Non oncologic lab testing

Tests without medical necessity indications
The following tests do not have medical necessity indications:
e ActiTest
e BloodChip ID
e FibroSure / Fibrotest for any indication (HCV, ASH, NASH)
Rationale

Laboratory assessmentof liver fibrosis (ActiTest, Fibrosure, Fibrotest) 74 757683

Liver fibrosis occurs as a physiologic response to hepatocellular damage from a variety ofetiologies, most commonly
hepatitis B, C, alcohol use, and steatoheaptitis. The attemptto repairand replace damaged cells results in scarring and
fibrosis due to the excessiveaccumulation of extracellular matrix p roteins such as collagen. " Fibrosis is usually
asymptomatic in theearly stage butwhen it becomes severe, nodules of regenerating hepatocytes lead to cirrhosis and
hepatocellular dysfunction.

The assessment of liverfibrosis represents a critical component in the evaluation of chronic liver disorders. Liver biopsy
representsthe gold standard diagnostictool forliver fibrosis assessment, although noninvasive techniques are
commonlyused as a surrogate to the liver biopsy. Non invasive techniques may be less prone to sampling errorand do
notcarry the small but potentially significant risks associated with liver biopsy including severe bleeding and/or pain and
mortality.

There are severallab tests thatuse proprietary algorithms in combination with serum biomarkers to provideanon
invasive measure ofhepatic fibrosis.

e HCV FibroSURE /(FibroTest) and the FibroTest-ActiTest usesa combination of six serum hepatocellular
biomarkers (a2-macroglobulin, haptoglobin, bilirubin, y-glutamyl tran speptidase (GGT), apolipoprotein Al, and
Alanine Aminotransferase (ALT)) plusage and sexin a proprietary algorithmto measure of fibrosis in patients with
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HCVrelated liverdisease. The FibroTest combinesthe first five biomarkersto measure the degree of hepatic
fibrosis and generates a score ranging from FO (none) to F4 (severe). The ActiTestuses ALT in combination with
the other fivehepatic biomarkersto assess hepaticinflammatory activity and generates a score rangingfrom A0
(no activity)to A3 (severeactivity).

e ASH FibroSURE/(ASH Test) uses a combination of 10 serum hepatocellular biomarkers (a2-macroglobulin,
haptoglobin, apolipoprotein Al, bilirubin, GGT, ALT, AST, total cholesterol, triglycerides, and fasting glucose) of
liver function together with age, sex, height, and weightin a proprietary algorithm to measure the risk of fibrosisin
patients with Alcohdlic liver disease

e NASH FibroSURE /NASH FibroSURE (NASH Test)uses combination of 10 of serum hepatocellular biomarkers
(02-macroglobulin, haptoglobin, apolipoprotein Al, bilirubin, GGT, ALT, AST, total cholesterol, triglycerides, and
fasting glucose)in combination with age, sex, height, and weightto measure the risk of fibrosis in patients with non
alcoholic steatohepatitis

In addition, the Fib-4 and APRI tests make use of a non proprietary algorithmand widely available serum biomarkers
(AST, platelet count, and/or ALT). Ultrasound and mag netic resonance elastography are other non invasive methods for
assessing liver fibrosis.

The American Gastroenterological Society® makes a strong recommendation based on moderate quality evidence for
the use of vibration controlled transient elastography (VCTE) instrad of serumtestsinthe assessment of HCV cirrhosis.
Other high quality evidence based guidelines’® recommend use of non invasive testing with elastography orserum
biomerksas an alternative to liverbiopsy, but do notrecommend use of proprietary alternatives over more widely
available tests.

The clinical validity of Fibrosure/Fibrotest has been the subject of several systematic reviews and thereis no evidence
that proprietary serum biomarkers offer superior clinical validity to elastogrpahy ornon proprietary serum alternatives. A
2014 systematic reviewcomparing Fibrotest to elastography foundno difference in diagnostic accuracy between the
tests.”” Another 2014 systematic review assessed the diagnostic accuracy of cirrhosis in patients with Hepatitis B.
Based on six studies of moderate quality, the summary sensitivities and specificities of the FIB-4 were 44.7% (95% Cl,
39.4%-50.2%) and 86.6% (95% ClI, 84.3%-88.7%) with an overall diagnostic accuracy ranging from74% to 93%. The
same review identified 9 studies of overall lower quality using the FibroTest and found an overall diagnostic accuracy
rangingfrom .68 to .92 with significant heterogeneity limiting the pooled assessment of accuracy. The authors
concluded that while “Fibrotest has excellent diagnostic accuracy... FIB-4, arelatively moderate marker, has better
summary diagnosticaccuracy and could be measured and calculated relatively easily”.2* Amore recent systematic
review in NAFLD found that elastography was slightly more accurate than Fib-4 with an estimated diagnostic accuracy
of > 95% compared to 84%.2% Other reviews similarly find no evidence for superior performanceof the fibrotestin all
cirrhotic patients when compared to fib-4 or elastography 2°

No studiesassessing the clinical utility of Fibrotest/FibroSure and/or th e ActiTest were identified.

BloodChip ID?% 889

The safe and rationale use of blood transfusonsis an essential medical intervention to prevent and managedisease.
Safety during the transfusion process depends on both the integrity of the blood products and the clinical transfusion
process.®® Avariety of adverse effects can complicate thetransfusion process includingacute hemolytic reactions,
nonhemolytic febriletransfusionreaction, allergic reactions, alloimmunzartion, transfusion related acute lung injury
(TRALLI), and autoimmune hemolytic anemia.®” Compatibility testingand blood typingare important to reduce
transfusion risks. Blood typing assesses for the presence or absence ofantigens on the erythrocyte cell surface that risk
pro motin% an antibodyresponse in the recipient. There are now 35 blood groups systems compromisingmore than 300
antigens.” Blood is routinely typed for ABO and Rh (D), but not for minor antigens.® However, if antibodies to a minor
antigen are presentin arecipients serum donated blood must lack the relevant antigen(s). In patients at risk of having
multiple antibodies, red blood cell (RBC) phenotyping can identify which antibodies a the patientis capable of making.
Such phenotyping is usually performed usingspecific antisera via hemagglutination.®® Standard methods however can
be limited in recently transfused patients, islabor intensive and may not always be possible. In these situations,
moleculartyping can identify antigen negative donors as most clinically significant antigens are singlen ucleotide
polymorphisms (SNPs) which closely correlateto the RBC phenotype.

Human plateletantigens (HPA) are SNPs on platelet antigens responsible for immune mediate platelet disorders, such
as neonatal autoimmune thrombocytopenia (NAT), post transfusion purpura (PTP) and multi platelet transfusion
refractoriness (MPTR). While 27 HPA systems havebeen identified, HPA 1-6, 9, and 15 are primarily responsiblefor
disease.” °* Options for testing include platelet antibody/ antigen tests and platelet genotyping.

The BloodChip ID is a high throughput blood genotyping microarray platform based on Luminex R XMAP technology for
simultaneous determination of 37 red blood cell (RBC) antigens (ID CORE XT) and 18 human platelet antigens (HPA)
(ID HPA XT) using the BIDS XT software.” Itis oneof avariety of technologies for genotyping which also include
Beadchip, Genome Lab and Open Array.® There is limited peer reviewed literature on the system. Forclinical validity,
thereis low quality evidence that BloodChip has comparable clinical and analytic validity to other molecular genotyping
technologies. Inthe lagestretrospective study to date, an analysis of 500 samples found a comparable diagnostic
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accuracy to current systems with a faster processing time.? There is no evidence for the added clinical utility offered by
the Blood Chip ID product relative to standard of caretechnologies.
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Codes

CPT® (Current Procedural Terminology) is a registered trademark of the American Medical Association (AMA). CPT®five digit codes, nomenclature
and other data are copyright by the American Medical Association. All Rights Reserved. AMAdoes notdirectly or indirectly practice medicine or
dispense medical services. AMA assumes no liability for the data contained herein or not contained herein.

The following code listis not meant to be all-inclusive. Authorization requirements will vary by health plan.
Please consult the applicable health plan for guidance on specific procedure codes.

Specific CPT codes for services should be used when available. Non-specific or not otherwise classified
codes may be subject to additional documentation requirements and review.

CPT
81500 Onco (ovarian) biochemical assay two proteins
81503 Onco (ovarian) biochemical assay five proteins
81535 Oncology gyne live tum cell cltr&chemo resp 1st

81536 Oncology gyne live tum cell cltr&chemo resp add

81538 Oncology lung ms 8-protein signature

81539 Oncology prostate biochemical assay 4 proteins
81596 NFCT DS CHRNC HCV 6 BIOCHEM ASSAY SRM ALG LVR
0002M Liver dis 10 assays serum algorithmw/ASH

0003M Liver dis 10 assays serum algorithmw/NASH

0053U  ONCPRST8CAFISH ALYS 4 GENES NDL BX SPEC ALG
0067U  ONC BRST IMHCHEM PRTN XPRS PRFL 4 BMRK CA PRTN
0084U  RBC DNA GNOTYP 10 BLD GRP PHNT PREDICT 37 RBC AG

HCPCS
None

ICD-10 Diagnosis
Refer to the ICD-10 CM manual

History
| Status Review Date ‘ Effective Date Action
Archived - 04/01/2021 Archived
Created 07/08/2020 01/01/2021 Original effective date.
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