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Thromboxane A2 (TXAZ2) is a metabolite that ¢ t activa“ in the cyclooxygenase
metabolic pathway (Abrams, 2024). Aspmn ted salicylate and is classified as
a nonsteroidal anti-inflam d to inhibit cyclooxygenase-1
(COX-1), which then inhibits , i e desired antithrombotic effect.
Aspirin resistance is the 1nab111ty pirin crease platelet production of thromboxane A2
leading to platelet activation w( son, 2021).

Related Policies

Policy Policy Title
Number

Ca

Application of coverage criteria is dependent upon an individual’s benefit coverage at the time of
the request. Specifications pertaining to Medicare and Medicaid can be found in the “Applicable
State and Federal Regulations” section of this policy document.

The following does not meet coverage criteria due to a lack of available published scientific
literature confirming that the test(s) is/are required and beneficial for the diagnosis and treatment
of an individual’s illness.

1) For all indications, the measurement of thromboxane metabolites in urine (e.g., AspirinWorks)
to evaluate aspirin resistance DOES NOT MEET COVERAGE CRITERIA.
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IV. Table of Terminology

Term Definition
ACCP | American College of Chest Physicians
ACS Acute coronary syndrome
AR Aspirin resistance
ASA American Society of Anaesthesiologists i
ASCVD | Atherosclerotic cardiovascular disease A
CLD Chronic liver disease L N

CLIA Clinical Laboratory Improvement Amendments of 198ﬁ
CMS Centers for Medicare and Medicaid Services

COX-1 | Cyclooxygenase-1

ESA European Society of Anaesthesiology

ESICM | European Society of Intensive Care Medicine

ESS European Shock Society

ESTES | European Society for Trauma and

EUSEM | European Society for Emergenc
LDT Laboratory-developed test ‘

MACE | Major adverse &iovasc‘]&even

NAFLD | Non-alcoholic fatty hive

Network for the Adv ent o ient‘vd Management, Haemostasis and
NATAA | Thrombosis

OR Odds ratio

Platelet

Aspirin acts prix erfering with the biosynthesis of cyclic prostanoids, including
thromboxane rams, 2024). It irreversibly inhibits COX-1, resulting in an antithrombotic

secondary prevention of cardiovascular disease. However, aspirin has been noted to occasionally
fail to provide any significant benefit in patients with cardiovascular disease. Several possible
explanations can account for this phenomenon, such as genetic variability or pharmacological
interactions with other drugs, but nonadherence tends to be the most likely cause of nonresponse
(Zehnder et al., 2024).

G2107 Measurement of Thromboxane Metabolites for ASA Resistance Page 2 of 11



Blue Cross
6‘% Blue Shield
74\ Blue Care Network
® ®  of Michigan
Nonprofit corporations and independent licensees
of the Blue Cross and Blue Shield Association

Disclaimer: These policies are clinical editing payment decisions for Blue Cross of
Blue Shield of Michigan and do not apply to Blue Care Network of Michigan.

Studies show that aspirin resistance affects 15% to 25% of individuals (Alberts, 2010). A
systematic review and meta-analysis on aspirin resistance indicated that patients who are resistant
to aspirin are at a greater risk (odds ratio [OR]: 3.85) of clinically important cardiovascular
morbidity than patients who are sensitive to aspirin (Krasopoulos et al., 2008). The effect of
aspirin administration varies considerably among patients at high risk for cardiovascular events.
Gum and colleagues found insufficient inhibition of platelet aggregation by aspirin in six to 24%
of patients with stable coronary artery disease (Gum et al., 2001).while other estimates range
from five to 60% (Martin & Talbert, 2005). D Y

Many biochemical tests and several commercially available product been developed to
detect aspirin resistance. Tests used in research laboratories inclu etry, tests based
on activation-dependent changes in platelet surface, and tests bmon-dependent
release from platelets. Point-of-care tests include PFA-100, IMPA and Ve ow, which
can detect platelet dysfunction that may be due to aspiri;ﬁhr; et al. 5). Other
tests include Multiplate® analyzer, a multiple electrode aggrego te‘?et al., 2016)
and Plateworks assay, a rapid platelet function screeni a Laboratories, 2024).

xane metabolites in
inactivation of the

It has been proposed that aspirin resis
urine. Aspirin inhibits platelet activatio

cyclooxygenase (COX) activity of prosta&d
inhibits the biosynthesis of mboxa A2(

urinary concentrations of the bo
indicate the level of TXA2 gene

The AspirinWorks Test Kit i 1nke(Nmoassay test that can be used to determine
levels of 11 dhTxB2 in h e et al., 2008). The AspirinWorks Test Kit was
compared to the Acc irin Assay as the predicate device. The manual
AspirinWorks Test xB2, a metabolite of TxA2, a direct inducer of
d Accumetrics VerifyNow Aspirin Assay is a
em, which measures platelet-induced aggregation in

gonist (Abramson, 2021). The
B2 (11 dhTxB>) is proposed to

whole b spirin's effect through the reduction of TxA2 production or the
resulting 1 regation (FDA, 2007)

A major limi is that while serum TxB2 comes primarily from platelets, urinary
11dhTxB2 is not a specific measure of platelet thromboxane formation. Urine 11dhTxB2 reflects

systemic thromboxane formation, and up to 30% or more can derive from extra-platelet sources,
including monocytes, macrophages, atherosclerotic plaque, and other tissues that contain
nucleated cells capable of regenerating functional COX-1, or that contain COX-2 (Smock &
Rodgers, 2010).

Clinical Utility and Validity

G2107 Measurement of Thromboxane Metabolites for ASA Resistance Page 3 of 11



Blue Cross
6‘% Blue Shield
74\ Blue Care Network
® ®  of Michigan
Nonprofit corporations and independent licensees
of the Blue Cross and Blue Shield Association

Disclaimer: These policies are clinical editing payment decisions for Blue Cross of
Blue Shield of Michigan and do not apply to Blue Care Network of Michigan.

The FDA noted that results from two different clinical studies established a cutoff for aspirin
effect at <1500 pg 11d hTxB2/mg creatinine. Further analysis revealed that 180/204 (88.2%) of
samples from individuals not taking aspirin were above the cut-off value. Analysis of samples
from individuals taking various doses of aspirin revealed that 7/163 (4.3%) of 81 mg/day aspirin
users indicated a lack of aspirin effect (greater than 1500 pg 1 IdhTxB2/mg creatinine) and 4/38
(10.5%) of the 325 mg/day aspirin users indicated a lack of aspirin effect. In total, 11/201 (5.5%)
of all aspirin users tested indicated a lack of aspirin effect (FDA, &‘07).

Lordkipanidze et al. (2007) compared the results obtained from six major platelet function tests
in the “assessment of the prevalence of aspirin resistance in patients wi ble coronary artery
disease.” 201 patients receiving 80 mg of aspirin were evaluated. Tw

platelet aggregation were VerifyNow and urinary 11-dehydro-throm oncentrations
Prevalence of aspirin resistance for VerifyNow was measured to be for urinary
11-dehydro-thromboxane B(2) concentrations. The preﬂa i e varied
according to the assay used. Results from these tests showed “po d agreement
between themselves.” The authors concluded that “pl sts are not equally effective
in measuring aspirin's anti-platelet effect and correlat ongst Wselves and that the
clinical usefulness of the different assa& classi irin resistant remains

(‘aspirin re51stance) as defin s), is linked to the occurrence
of adverse clinical outcomes, an atients at risk of future adverse clinical
events can be identified through P wed 108 studies, with 58 on patients
on aspirin monotherapy, a ay have prognostic utility. However, the
authors noted that many of contained significant “methodological and clinical
heterogeneity.” No ¢ eness studiwre found.

Wang et.al. iation between stable urine metabolites of thromboxane
(TxA2 ) s of cellular adhesion molecules, chemokines, C-
reactive ence of major adverse cardiovascular events (MACE). A total of
120 patient erotic cardiovascular disease on aspirin therapy were examined

P-selectin and i , and associated with higher risk of MACE. The authors concluded
that “these results provide insight into the contribution of TxA2 biosynthesis to ASCVD
progression in nans, and suggest that patients with elevated TxA2-M levels may be
predisposed to advanced platelet and endothelial activation and higher risk of adverse
cardiovascular outcomes” (Wang et al., 2018).

Harrison et al. (2018) compared nine platelet function tests to assess responsiveness to three ASA
dosing regimens in 24 type 2 diabetes patients randomized to ASA 100 mg/day, 200 mg/day, or
100 mg twice daily for two weeks. Of these nine tests, three were VerifyNow, urinary 11-
dehydro-thromboxane B2 (TxB2) and serum TxB2. The investigators evaluated VerifyNow as a
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“very good” measure, serum TxB2 as a “good” measure, and urinary TxB2 as a “moderate”
measure. The authors concluded that “the platelet function tests we assessed were not equally
effective in measuring the antiplatelet effect of ASA and correlated poorly amongst themselves,
but COX-1-dependent tests performed better than non-COX-1-dependent tests” (Harrison et al.,
2018).

Bij de Weg et al. (2020) evaluated the changes in aspirin resistancxduring and after pregnancy.
The study focused on pregnant individuals “with an indication for aspirin usage during pregnancy
to prevent placenta mediated pregnancy complications™; in all, 23 pregnant individuals were
included. Four complementary aspirin resistance tests (“PFA-200, Veri ®, Chronolog light
transmission aggregometry (Chronolog LTA) and serum thro 2 (TxB2) level
measurement”) were used to measure aspirin resistance in each tri
as three months post-partum. The tests identified aspirin resi
30.4%, VerifyNow: 17.4%, Chronolog LTA: 26.1%, and
authors also identified that aspirin resistance tended to
compared to after pregnancy. However, the authors
correlation between tests and recommended more r
obstetric outcome (Bij de Weg et al., 2020).

wg pregnancy
Vged that there was “weak”
C

aspirin‘sistance as well as

on laboratory-defined aspirin
studies encompassing 10729
patients were evaluated. The -defined aspirin resistance was
measured to be 24.7%. The auth: r prevalence of resistance tended to be
found in Asia, whereas American
recommended that provid i tial aspirin resistance in their patients
(Ebrahimi et al., 2020).

n alternative to in-vitro platelet function tests, which
-19b-1-5p expression was measured in 945 patients
ion was determined by multiplate aggregometry testing. Low miR-

to be related to aspirin resistance, which agreed with the
the presence of aspirin. “Therefore, miR-19b-1-5p could be a
esistance and might predict recurrence of future major adverse
ular events in patients with ACS” (Singh et al., 2021).

suitable mar
cardio-cerebrovz

Piao et al. (2021) pared the performance of the Anysis-200 analyzer and VerifyNow assays
to assess platelet inhibition in cardiac disease patients. In relation to VerifyNow, the sensitivity
(96.3%) and specificity (90.3%) of Anysis-200 was comparable. The aspirin resistance rate in
patients was 20.9% using VerifyNow and 16.5% using Anysis-200. The Cohen’s kappa
coefficient between the two devices was 0.81, indicating an almost perfect agreement between
the two devices. Overall, the Anysis-200 assay "would be used as a point-of-care test to assess
aspirin non-responsiveness and abnormal platelet reactivity" (Piao et al., 2021).
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Venketasubramanian et al. (2022) compared platelet function tests used to identify aspirin
resistance (AR) in ischemic stroke patients. The study included 113 non-cardioembolic ischemic
stroke patients and 30 non-stroke controls. The platelet function tests studied included
VerifyNow® and Multiplate®, as well as light transmission aggregometry using either
arachidonic acid, adenosine diphosphate, or collagen. “Identification of AR is not consistent
across different platelet function tests.” There were ‘“strong correlations” between light
transmission aggregometry using arachidonic acid, VerifyNow®, and Multiplate® ASPItest, but
“poor correlation” between light transmission aggregometry usihgllagen and Multiplate®
COLtest and between light transmission aggregometry using ademesine diphosphate and
Multiplate® ADPtest . The authors conclude that “identification of A frequency depends
on the laboratory parameter used and may not necessarily be co ss the different
methods of testing platelet activity” (Venketasubramanian et ishnan et al.
(2023)(Krishnan et al., 2023; Yi et al., 2018)

Guidelines and Recommendations

Pan-European, multidisciplinary Tag Force for A nwmg ﬁ)re in Trauma

European Shock Society (m the European ency Medicine (EuSEM), the

Network for the Advanceme 00 Haemostasis and Thrombosis

(NATA) and the European Societ tensi are icine (ESICM). Although this guideline
t

focuses on trauma settings, t ar e co s on point-of-care (POC) platelet function
tests, such as VerifyNow. ﬁsk F recommends that: “the routine use of POC platelet
function devices for platel nction mo ing in trauma patients on antiplatelet therapy or
with suspected platel sfunction be aveided’ (Rossaint et al., 2023).

Haemostasis

Resistance (Michelson et al., 2005) published a position paper
research trials it is not appropriate to test for aspirin resistance

effectiveness o
(Michelson et al.

ata linking aspirin dependent laboratory test to clinical outcomes in patients
005).

Study Group on Biomarkers in Cardiology of the Acute Cardiovascular Care Association
and the Working Group on Thrombosis of the European Society of Cardiology

This study group was convened to assess the utility of platelet function testing in acute cardiac
care for predicting adverse events and guiding antiplatelet therapy. The panel lists recommended
assays for assessment of platelet activity during P2Y12 inhibitors, which are “the VASP-P®
assay, the VerifyNow® device and the Multiplate® analyser.” Although VerifyNow is the
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precursor to AspirinWorks, AspirinWorks itself was not mentioned as a recommended assay
(Aradi et al., 2015).

American College of Chest Physicians Evidence-Based Clinical Practice Guidelines

The ACCP states “the clinical significance of [platelet function] assay findings is uncertain, and
the assay results have not been shown to predict clinical outcomes‘,’"(Douketis et al., 2012).

The American Society of Anesthesiologists (ASA)

DISCLAIMER: Ifthere is a con d any relevant, applicable government

policy for a particular me ! erage Determinations (LCDs) or National
Coverage Determinations i r state coverage for Medicaid], then the
government policy will be determination. For the most up-to-date Medicare

policies and coverage isi i earch website: https://www.cms.gov/medicare-
coverage-database/

received 510(k) marketing clearance from the FDA in October
aid in the detection of platelet dysfunction due to aspirin ingestion
ood for the point of care or laboratory setting (FDA, 2004).

2004, is a qual
in citrated whole

AspirinWorks recetved 510(k) marketing clearance from the FDA in May 2007 and is intended
to aid in the qualitative detection of aspirin in apparently healthy individuals post ingestion.

Many labs have developed specific tests that they must validate and perform in house. These
laboratory-developed tests (LDTs) are regulated by the Centers for Medicare and Medicaid
(CMS) as high-complexity tests under the Clinical Laboratory Improvement Amendments of
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1988 (CLIA ’88). LDTs are not approved or cleared by the U. S. Food and Drug Administration;
however, FDA clearance or approval is not currently required for clinical use.

VIII. Applicable CPT/HCPCS Procedure Codes

CPT Code Description
8257 .
0 Creatinine; other source A N
8443 | Thromboxane metabolite(s), including thromboxane if peMd, urine
1 A N
Current Procedural Terminology© American Medical Associ . ights reserved.

Procedure codes appearing in Medical Policy documents are

reference tool for each policy. They may not be all—in
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X. Revision Histo

Revision Date Summary of Changes

09/04/2024 | Policy Archived: Tests managed within policy have very low rates of
submission in relation to policy topic and the policy provides minimal value.
12/01/2023 | Reviewed and Updated: Updated the background, guidelines and
recommendations, and evidence-based scientific references. Literature review
did not necessitate any modifications to coverage criteria.
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