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ST2 Assay for Chronic Heart Failure

Policy Number: AHS — G2130 — ST2 Assay Prior Policy Name and Number, as
for Chronic Heart Failure applicable:

Effective Date: 01/01/2023 — 11/30/2023
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Policy Description

rldwide. HF is a
nal impairment of

Heart failure (HF) comprises a major cause of
complex clinical syndrome that results from structtiral or fi
ventricular filling or ejection of blood (Yancy . ¢

ity

Application of coverage
of the request. Medical P
Please refer to the plan co

ensure an authorization or payment of services.
to as the Evidence of Coverage) for the service(s)

referenced in t al nt. If there is a conflict between the Medical Policy
Statement a Evidence of Coverage), then the plan contract (i.e.,
Evidence of C ill be the controlling document used to make the determination.

Specifications pertaining to Medicare and Medicaid can be found in Section VII of this policy
document.

riteria is dependent upon an individual’s benefit coverage at the time
s a conflict between this Policy and any relevant, applicable government
policy [e.g. ¥ atlonal Coverage Determinations (NCDs) for Medicare] for a particular member,
then the goveémement policy will be used to make the determination. For the most up-to-date
Medicare poliCies and coverage, please visit their search website https://www.cms.gov/medicare-
coverage-database/search.aspx or the manual website.

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 a patient’s illness.
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1) The use of the Presage® ST2 Assay to evaluate the prognosis of patients diagnosed with
chronic heart failure DOES NOT MEET COVERAGE CRITERIA.

2) The use of the Presage® ST2 Assay to guide management (pharmacological, device-based,
exercise, etc.) of patients diagnosed with chronic heart failure DOES NOT MEET
COVERAGE CRITERIA.

3) The use of the Presage® ST2 Assay in the post cardiac transplantation period, including, but
not limited to, predicting prognosis and predicting acute cellular rejecng DOES NOT

MEET COVERAGE CRITERIA. o N
A A
III. Table of Terminology . -
V. U Y .
Term Definition
ACC American College of Cardiology . 8

ACCF American College of Cardiology Foun n
AHA American Heart Association

AUC Area under the curve

BMI Body mass index y,
BNP Brain natriuretic peptide

CCS Canadian CardiovasculaggSocie

CPT Current procedural te y

CV Cardiovascular

DCM Dilated cardiom

ELISA

ESC

FDA

GDEF-15

HCPCS

Left ventricular ejection fraction

MBL edical and Biological Laboratories

NT-

proBNP N-terminal pro hormone brain natriuretic peptide
NYHA New York Heart Association

OHT Orthotopic heart transplantation

sST2 Soluble suppression of tumorigenicity 2

ST2 Suppression of tumorigenicity 2

ST2L Transmembrane isoform of S2

STEMI ST-Segment elevation myocardial infarction

G2130 ST2 Assay for Chronic Heart Failure

Page 2 of 10



v
‘. avalon CareSource

IV. Scientific Background

HF is a complex clinical syndrome resulting from any structural or functional impairment of
ventricular filling or ejection of blood, including disorders of the pericardium, myocardium,
endocardium, heart valves, great vessels, or certain metabolic abnormalities (Colucci, 2022).
Most patients with HF have symptoms due to impaired left ventricular (LV) myocardial function
(Colucci & Dunlay, 2022; Yancy et al., 2013). The most common symptoms of HF are dyspnea
and fatigue, which may limit exercise tolerance and fluid retention. Some patients have exercise

intolerance but little evidence of fluid retention, whereas others complainggsaarily of edema,
dyspnea, or fatigue (Colucci & Dunlay, 2022). Heart failure is often @ progre condition,
beginning with predisposing factors and leading to the development“asmd worsening=ef clinical
illness (Colucci, 2021; Colucci & Dunlay, 2022). A “‘ ‘

No single diagnostic test for HF exists because it is largely a@al df*ﬁnosm\ l a careful
history and physical examination. However, biomarkers of cagdiovagctdar disca8€S have been
developed for d1agn051s and prognosis, and the use of s i is nhw’c ons1dered the

ST2 is the receptor of the IL-33 cytoki
stress and mechanical stram IL-3 blnds omplex of ST2L and IL-1R accessory

age® ST2 Assay kit is an in vitro diagnostic device that
T2 in serum or plasma by enzyme-linked immunosorbent assay
slate format. The Presage® ST2 Assay is indicated to be used in
conjuncti ical evaluation as an aid in assessing the prognosis of patients diagnosed
with chron re”. The manufacturer claims a measuring range of 3.1 ng/mL of soluble
ST2 to 200 ng/mL, and the data based on 1100 samples supports this claim. These 1100 samples

Clinical Utility and Validity

Ky et al. (2011) conducted a multi-center prospective study to evaluate whether plasma ST2
levels predict adverse outcomes in 1,141 chronic heart failure outpatients. Patients in the highest
ST2 tertile (ST2 > 36.3 ng/mL) had a “markedly increased” risk (hazard ratio 3.2) of adverse
outcomes compared to the lowest tertile <22.3 ng/mL). The investigators concluded that “ST2 is
a potent marker of risk in chronic heart failure and when used in combination with NT-proBNP
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offers moderate improvement in assessing prognosis beyond clinical risk scores” (Ky et al.,
2011).

Broch et al. (2012) studied the association between sST2 and cause-specific outcome in 1449
patients enrolled in the Controlled Rosuvastatin Multinational Trial in Heart Failure (CORONA
study). Soluble ST2 was measured in 1449 patients >60 years of age with left ventricular ejection
fraction <40% due to ischemic heart disease. ST2 remained associated with death due to
worsening HF, hospitalization due to worsening HF, and hospitalization due to any CV cause,
even after full adjustment for N-terminal pro brain natriuretic peptide and Caggactive protein. A
cut-off point of 15.5% increase of SST2 was associated with hospitalization, t with any
other outcome. This increase became weakly associated with 1t{wthe:MGndpoint
(cardiovascular events such as stroke) and hospitalization. The 'ﬁveMors c0n<‘16d that
“Soluble ST2 is associated with adverse outcomes in older patig¢nts With sy§felic, iscimic HF.
In particular, sST2 is independently associated with worsen@F (BYﬁh et&o‘lﬂ
A W

Y

Wang et al. (2012) studied the prognostic value
cardiovascular stress. The investigators measured sST2,

with death, major cardiovascular event t with coronary events. The

investigators concluded that the fin ted the prognostic value of the newer
biomarkers in apparently healthy 1 012)

Felker et al. (2013) studied t el with long-term clinical outcomes in
ambulatory heart failure p CTION study — a multicenter, randomized
study of exercise trainingin HF. ST2 wasianalyzed in a subset of 910 patients with evaluable

ST2, functional capacity,
measures of clinica pacit

utcomes. ST2 was “modestly” associated with
th or hospitalization from HF but did not add to any

whether monitoring ST2 levels can improve patient outcomes (Anand, Rector, Kuskowski,
Snider, & Cohn, 2014).

Januzzi et al. (2013) conducted a retrospective study to assess sST2 as a prognostic marker after
orthotopic heart transplantation (OHT) and as a test to predict acute cellular rejection. sST2
concentrations were measured in 241 patients following OHT. Elevated sST2 was associated
with cellular rejection, with highest rates of cellular rejection in the 4th sST2 quartile. No
significant association between sST2 and antibody-mediated rejection or allograft vasculopathy
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was found. A sST2 level of > 30 ng/mL was found to independently predict death over the 7-
year follow-up with a hazard ratio of 2.1. The investigators concluded that sST2 levels are
associated with the presence of cellular rejection and predict long-term mortality following OHT
(Januzzi et al., 2013).

Boman et al. (2018) assessed the prognostic value of ST2 on cardiovascular mortality. 159
patients were evaluated, but ST2 was not found to be significantly associated with cardiovascular
mortality or all-cause mortality. Furthermore, no significant interaction of ST2 and N-terminal
pro-hormone of brain natriuretic peptide /N-terminal pro-B-type natriureticgpeptide was found
(Boman, Thormark Frost, Bergman, & Olofsson, 2018). 1’\

Mueller et al. (2016) evaluated the prognostic and diagnostic nghieNTZ (méa‘ ed with
Presage) for HF in an emergency setting (along with two other bji kers, galectin-3 and BNP).
137 patients had dyspnea attributed to acute HF, and BNP s#as evalgated tw.% area
under the curve (AUC) for the diagnosis of HF. For compafis of S as 0.63 and

yocardial infarction (STEMI)...”. 117 patients were included, and
“HF onset at one year follow up”. Mean baseline concentrations of

in multivariate analysis (Tyminska et al., 2019).

Dimitropoulos et al. (2020) investigated the association of soluble suppression of tumorigenesis-
2 (sST2) with endothelial function in patients with ischemic heart failure. A total of 143 patients
with “table HF of ischemic etiology and reduced left ventricular ejection fraction (LVEF)” were
included along with 77 controls. The authors found an increased level of sST2 in HF patients
compared to controls (15.8 ng/mL compared to 12.5 ng/mL). Within the HF group, there was no
association of LVEF with sST2. Overall, sST2 levels were found to be increased and associated

G2130 ST2 Assay for Chronic Heart Failure Page 5 of 10



v
‘. avalon CareSource

with functional capacity in “patients with chronic HF of ischemic etiology”. Finally, the authors
found an inverse association between flow-mediated dilation and sST2 levels, which the authors
stated “highlight[ed] the interplay between the dysfunctional endothelium and HF
pathophysiologic mechanisms” (Dimitropoulos et al., 2020).

Hou et al. (2020) aimed to investigate the association between sST2 levels and clinical outcomes
of high-risk heart failure. The primary endpoint was defined as all-cause mortality. A total of 150
patients were included; all-cause mortality occurred in 16 of the patients over the course follow-
up. The authors found that all-cause mortality increased significantly above34.98846 ng/mL by
a factor of 16% to 5.33%. After adjusting the model for certain co-m, et al.),
and after adding NT-proBNP, “the risk of all-cause death was inc d by 2.5 d 1.9%,
respectively, per ng/ml of sST2”. The authors identified the best sST2 Mf for pre‘ting all-
cause mortality to be 43.42671 ng/ml, with an area under the giftve of O.MHSitig of 0.69,
and specificity of 0.69. Risk of all-cause mortality was fou?ﬂbe 2182% ab&hi utoff and
5.1% below it, with a corresponding hazard ratio of 3.304The<amthossconcluded$hat “Patients

with sST2 levels more than 43.42671 ng/ml even aft D irMation s%uﬁ therefore be
monitored carefully” (Hou et al., 2020).

. Guidelines and Recommendations

&

American College of Cardiology/Amefi n/Heart Failure Society of

In 2017, the ACC, AHA, an jod evidence-based guidelines for the
management of heart failure . stated that “Biomarkers of myocardial

guidelines also note tha chronic HF, clinically available tests such as
biomarkers of myggardial or fibrogis may be considered for additive risk stratification in

The AHAImotes sST2 merging” biomarker that supports diagnosis of HF with preserved
a biom
icular end-diastolic pressure. The AHA states that sST2 has numerous
advantages¥@s a biomarker, namely its concentration being unaffected by BMI, age, or renal
function. SSTR is stated to correlate with HF prognosis as well. Overall, AHA states that out of
the newer biomarkers (SST2, ST2, Gal-3, and GDF-15), “most appeal is driven by sST2” (Chow
Sheryl et al., 2017).

A Scientific Statement published in 2019 also considered ST2 as the most “promising clinically”,
but also mentioned the limitations in consistency and utility in most inflammatory mediators.
The Statement notes several clinical studies focusing on sST2 that are in progress as of March
24,2020 (Cresci et al., 2019).

Canadian Cardiovascular Society
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The CCS notes sST2 as a potential prognostic biomarker and states that “might be superior” to
galectin-3. However, the CCS also remarks that it is “unclear” if using sST2 in HF to modify
therapies improve clinical outcomes (CCS, 2017).

European Society of Cardiology (ESC)

The ESC states that “although there is extensive research on biomarkers in HF (e.g. ST2,
galectin 3, copeptin, adrenomedullin), there is no definite evidence to recommend them for

clinical practice.” (Ponikowski et al., 2016) y 4 B
S, Y
Heart Failure Association of the European Society of Cardlol%x “ ‘

The Heart Failure Association of the European Society of ardlogy Mhed ’ position
statement on Advanced Heart Failure (Crespo-Leiro et al. which. states: -transplant
patients should undergo a pre-defined regimen of graft bi i i
and other therapies, rejection monitoring, assessment for
disease and/or cardiac allograft vasculopathy, i i idgfeffects, and other
potential complications including neoplasia, iditi quire comprehensive
treatment.” However, the guideline does not i Y
patients (Crespo-Leiro et al., 2018).

VI. Applicable State and Federal, Reg

DISCLAIMER: If there is a conflict between this Policy and any relevant, applicable government
policy for a particular member [e.g., Local Coverage Determinations (LCDs) or National Coverage
Determinations (NCDs) for Medicare and/or state coverage for Medicaid], then the government
policy will be used to make the determination. For the most up-to-date Medicare policies and
coverage, please visit the Medicare search website: http://www.cms.gov/medicare-coverage-
database/overview-and-quick-search.aspx. For the most up-to-date Medicaid policies and
coverage, visit the applicable state Wcaid website.

Food and Drug A DA)
Many la specific tests that they must validate and perform in house. These
laborato Ts) are regulated by the Centers for Medicare and Medicaid (CMS)

’88). LDTs afg not approved or cleared by the U. S. Food and Drug Administration; however, FDA
clearance or approval is not currently required for clinical use.

The Presage® ST2 Assay kit received 510(k) marketing clearance from FDA in December 2011.
According to the FDA 510(k) Summary, the Presage® ST2 Assay is to be used in conjunction
with clinical evaluation as an aid in assessing the prognosis of patients diagnosed with chronic HF.
The Presage® ST2 Assay kit is provided in a microplate configuration. The kit contains a ready-
to-use 96-well microtiter plate coated with mouse monoclonal antihuman sST2 antibodies; a
recombinant human sST2 standard calibrator (lyophilized); a standard diluent; an anti-ST2
biotinylated antibody reagent (mouse monoclonal antihuman sST2 antibodies) in phosphate-
buffered saline; a sample diluent; a tracer concentrate and tracer diluent; a wash concentrate; a
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tetramethylbenzidine reagent; a stop solution; and 2 levels of controls provided in a sealed,
lyophilized format (high and low control) (FDA, 2011)

Two other research products are available to assay sST2: the MBL ST2 ELISA kit (Medical and
Biological Laboratories, MA) and the Human ST2/IL-1 R4 DuoSet® (R&D Systems, MN). They
use different standards, different antibodies, different reagents and buffers and, thus, results are
not comparable between them and the Presage® ST2 Assay. Furthermore, neither the MBL ST2
ELISA nor the Human ST2/IL-1 R4 DuoSet® assay has received FDA marketing approval. These

assays are not considered in this Policy. p—
SN,
VIL Applicable CPT/HCPCS Procedure Codes V- N
- -

Procedure codes appearing in medical policy documents are only included as a generaﬁi

reference. This list may not be all inclusive and is subject to updates. in addition, codes listed

are not a guarantee of payment. E N }-\ . ‘v’
rd
Code Number Code Description
83006 Growth stimulation expressed gene 2 (ST2, Interleukin 1 receptor like-1).

Am J Cardiol, 115( .
Boman, K., Thormagl . R., & Olofsson, M. (2018). NTproBNP and ST2 as
S scular mortality in elderly patients with symptoms
arkers, 23(4), 373-379.

doi:10.10 1431692

CCS. (201 prehensive Update of the Canadian Cardiovascular Society Guidelines
ement of Heart Failure. Retrieved from

https:/Ayww.onlinecjc.ca/article/S0828-282X(17)30973-X/pdf

Chow Sheryl, LJ; Maisel Alan, S., Anand, 1., Bozkurt, B., de Boer Rudolf, A., Felker, G. M., . ..
Zile Michael, R. (2017). Role of Biomarkers for the Prevention, Assessment, and
Management of Heart Failure: A Scientific Statement From the American Heart
Association. Circulation, 135(22), €1054-¢1091. doi:10.1161/CIR.0000000000000490

Colucci, W. (2021, January 27). Prognosis of heart failure. UpToDate. Retrieved from
https://www.uptodate.com/contents/prognosis-of-heart-failure

Colucci, W. (2022, May 2). Overview of the therapy of heart failure with reduced ejection
fraction. UpToDate. Retrieved from https://www.uptodate.com/contents/overview-of-the-
management-of-heart-failure-with-reduced-¢jection-fraction-in-adults
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Colucci, W., & Dunlay, S. (2022, April 7). Clinical manifestations and diagnosis of advanced
heart failure. Retrieved from https://www.uptodate.com/contents/clinical-manifestations-
and-diagnosis-of-advanced-heart-failure

Cresci, S., Pereira Naveen, L., Ahmad, F., Byku, M., de las Fuentes, L., Lanfear David, E., . . .
null, n. (2019). Heart Failure in the Era of Precision Medicine: A Scientific Statement
From the American Heart Association. Circulation: Genomic and Precision Medicine,
12(10), €000058. doi:10.1161/HCG.0000000000000058

Crespo-Leiro, M. G., Metra, M., Lund, L. H., Milicic, D., Costanzo, M. R., Filippatos, G., . . .
Ruschitzka, F. (2018). Advanced heart failure: a position statement ofthe-Hcart Failure
Association of the European Society of Cardiology. Eur J Heart%zl.f“
doi:10.1002/ejhf.1236 . N A

Dimitropoulos, S., Mystakidi, V. C., Oikonomou, E., Siasos, G., Tﬂou thanas%, D.,
. Tousoulis, D. (2020). Association of Soluble Suppressigff of Tumorigenesis-2 $T2)
with Endothelial Function in Patients with Ischemic IﬁFallu}ilnt J , 21(24)

doi:10.3390/ijms21249385
FDA. (2011). SUBSTANTIAL EQUIVALENCE DETE
https://www.accessdata.fda.gov/cdrh_docs/rexi
Felker, G. M., Fiuzat, M., Thompson, V., Shaw,
O'Connor, C. M. (2013). Soluble ST2 1

V g
A”MRetrleVb t’om

11452.p
.L., Ad ,K.F., ...
ts with“heart failure:

s. Circ Heart Fail, 6(6),

Hou, Z. W., Yu, H. B,, Liang, Y. C., Gao, . .,...Han, Y. L. (2020).
Circulating Soluble ST2 Pr ity in Severe Heart Failure Patients

Januzzi, J. L., Horne, B. D.
Kfoury, A. G. (201 i amily member ST2 concentrations in patients

following heart tran
doi:10.3109

0.1016/j.amjcard.2015.01.037

., Rame, J. E., MclIntosh, E., Shahi, P., . . . Cappola, T. P.
ST2 for prediction of adverse outcomes in chronic heart failure.
, 180-187. doi:10.1161/circheartfailure.110.958223

Pascual-Figal, P. A., & Januzzi, J. L. (2015). The biology of ST2: the International ST2
Consensus Panel. A4m J Cardiol, 115(7 Suppl), 3b-7b. doi:10.1016/j.amjcard.2015.01.034

Ponikowski, P., Voors, A. A., Anker, S. D., Bueno, H., Cleland, J. G. F., Coats, A.J.S., . ..
Group, E. S. C. S. D. (2016). 2016 ESC Guidelines for the diagnosis and treatment of
acute and chronic heart failure: The Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)Developed with
the special contribution of the Heart Failure Association (HFA) of the ESC. European
Heart Journal, 37(27), 2129-2200. doi:10.1093/eurheartj/ehw128
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Stojkovic, S., Kaider, A., Koller, L., Brekalo, M., Wojta, J., Diedrich, A., . . . Pezawas, T.
(2018). GDF-15 is a better complimentary marker for risk stratification of arrhythmic
death in non-ischaemic, dilated cardiomyopathy than soluble ST2. J Cell Mol Med, 22(4),
2422-2429. doi:10.1111/jecmm.13540

Tyminska, A., Kaplon-Cieslicka, A., Ozieranski, K., Budnik, M., Wancerz, A., Sypien, P., . ..
Filipiak, K. J. (2019). Association of Galectin-3 and Soluble ST2, and Their Changes,
with Echocardiographic Parameters and Development of Heart Failure after ST-Segment
Elevation Myocardial Infarction. Dis Markers, 2019, 9529053.
doi:10.1155/2019/9529053 .

Wang, T. J., Wollert, K. C., Larson, M. G., Coglianese, E., McCabe, Ek heng; .
Januzzi, J. L. (2012). Prognostic utility of novel biomarkers of.€agdiovascularsteess: the
Framingham Heart Study. Circulation, 126(13), 1596-160% A N “
doi:10.1161/circulationaha.112.129437 g S ;

Yancy Clyde, W., Jessup, M., Bozkurt, B., Butler, J., Casey md, E.,\ﬂolvir&nijl, M, ...

Westlake, C. (2017). 2017 ACC/AHA/HFSA Focugéd Uw 2 13¥CF/AHA
Guideline for the Management of Heart Failure: ort o Ameri¢an College of
Clinic actife Guidelines and
,el137-e161.

Cardiology/American Heart Association Tas

doi:10.1161/CIR.0000000000000509
Yancy, C. W., Jessup, M., Bozkurt, B., But

IX. Revision History

Revision Date Summary of Changes

07/01/2021 | Inftial Effective Dzw

0 the coverage criteria. Added statement “Procedure
ring in Medical Policy documents are included only as a
ference tool for each policy. They may not be all-inclusive”
of procedure code section.

04/12/2022

09 eviewed with no changes: Policy reviewed at least 3 times in detail
over the past 12 months. In addition, the professional society
guidelines have been reviewed and there have been no new updates
or guidance.

Revised code disclaimer statement.

11/02/2023 Policy archived. Coverage criteria moved into G2150.
Committee Approval: 08/15/2023
ODM approved 11/02/2023
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