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METHODS, REAGENTS, AND KITS FOR TUNING AN IMMUNOASSAY SIGNAL

CROSS-REFERENCE TO RELATED APPLICATIONS
[6001] This application claims the benefit of US Provisional Application No. 63/514,108,
filed July 17, 2023, The entire contents of the above-referenced patent application{s} are
hereby expressly incorporated hergin by reference.
FIELD
{0002] The present disciosure is in the field of immunoassays and assay formats suitable
for tuning a signal by altering the signal to noise ratio thereof. Further the present disciosure
relates to stabilizing resgents and eliminating interference of free biotin in a biological
sample. In certain non-limiting embodiments, the present disclosure tunes the signal to noise
ratio of an NT-proBNP sandwich immuncassay suitable for use in a high-throughput anaiyzer.
BACKGROUND
{0003} Laft ventricular dysfuncton can occur as part of coronary heart disease, arterial
hypertension, valvuiar disease, and primary myocardial disease. If the left ventricular
dysfunction remains untreated and is progressive, the potential for mortality is high, for
example, due to sudden cardiac death. Chronic cardiac insufficiency is a clinical syndrome
caused by impairment of the cardiac pumping function. Based on the symptoms, the presence
and severity of cardiac insufficiency may be classified in stages I~V such as by the New York
Heart Association (NYHA). Clinical tests and imaging procedures are used to diagnose left
ventricular dysfunction.
{0004] Natriuretic peptides reported in the literature include atrial natriuretic peptide
{ANP}, brain natriuretic peptide {BNP), and C-type natriuretic peptide {CNP). The significance
of natriuretic peptides in the control of cardiovascular system function has been established.
Brain natriuretic peptide biomarkars are commonly used to aid in diagnosis and assess
severity in patients with heart failure (HF).
{0005] ANP and BNP have natrivretic and diuretic properties. As antagonists of the
renin-angictensin-aldosterone system, ANP and BNP influence the electrolyte and fluid
balance in the body. In subjects with left ventricular dysfunction, serum and plasma
concentrations of BNP increase, as do the concentrations of the biclegically inactive
prohormone, proBNP. ProBNP inciudes 108 amino acids. it is secreted mainly by the left

ventricle of the heart and, in this process, is cleaved into physiologically active BNP {Amino
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Acid 77-108), and the N-terminal fragment NT-proBNP {Amino Acid 1-76} {See e.g., Nadar
SK, Shaikh MM. Biomarkers in Routine Heart Failure Clinical Care. Card Faif Rev. 2019;5{1):50-
56, doi: 10.15420/cfr.2018.27.2}.
{0006] Biomarkers such as NT-proBNP act as surrogates for clinically meaningful
outcomes and may or may not reflect the pathogenesis underlying a disease. Examples of
clinical utility inciude diagnosis, the prediction of disease progression or regression, and
prognostication of mortality. A biomarker should be easily acquired, reliably measured, and
availabie for serial monitoring. Ideally, it would also provide an advantage of currently used
clinical measures in ease, timeframe, and/or expense.
{0007} Cartain substances in a biciogical sample problematically interfere with an assay
format for measuring a biomarker. it is well known that bistin present in a bislogical sample
may bias assay results andfor interfere with an assay, for example, in assays where
biotinylated antibody is a separate reagent from a solid phase that includes a biotin binding
molecule, such as (but not limited to) unconjugated streptavidin-coated particles. The assay
format probiematically allows time for any biotin naturally present in a biological sample to
complex with the streptavidin-coated particles, resuiting in interference in which the
biotinylated antibody is blocked from binding to the streptavidin-coated particles.
[6008] Prior art of interest includes U.S. Patent No. 8,252,605, entitled Method and
Composition For Stabilizing Liquid Reagents to lanzen et al. (herein incorporated entirely by
reference). However, the prior art is deficient in that it does not show improvement to
reducing biotin interference as shown and described herein, especially to an NT-proBNP
detecting immunoassay in accordance with the present disclosure.
{0009} Thaerefore, there is a continuing need in the art for improved assays such as
NT-proBNP assays having improved performance where problematic free or natural biotin is
or may be present in a biological sample at a concentration sufficient to cause interference.
it is to such biomarker assay formats, as well as compositions/reagents/kits containing
reagants for measuring a biomarker, along with methods of using same, that the present
disclosure is directed.

BRIEF DESCRIPTION OF THE DRAWINGS
{0010] Embodiments of the present disclosure, briefly summarized above and discussed
in greater detail below, can be understood by reference to the iHustrative embodiments of

the disclosure depicted in the appended drawings. However, the appended drawings
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iftustrate only typical embodiments of the disclosure and are therefore not to be considered
limiting of scope, for the disclosure may admit to other equally effective embodiments.
{0011} FIG. 1 depicts a prior art immunoassay format for NT-proBNP. The prior art
immuncassay utilizes three reagents: a streptavidin-coated particle (Reagent 1}, a
biotinylated antibody {Reagent 2}, and an acridinium ester-labeled antibody {Reagent 3). The
two antibodies bind to non-overlapping epitopes of NT-proBNP so that a sandwich complex
can be formed (Product 1}

{0012} FiG. 2 depicts the effects of biotin interferance on the prior art immunoassay of
FIG. 1.

{0013} FiG. 3 depicts one non-limiting embodiment of an NT-proBNP immunoassay
constructed in accordance with the present disclosure. In this embodiment, a solid phase
reagent is produced before addition of the sample by pre-incubating streptavidin-coated
particles with biotinylated antibody (or binding fragment thereof). Because the solid phase
reagent is presented with the biotinylated antibody in a pre-complexed form, biotin
interference from free or natural biotin in the sample is eliminated or substantially eliminated
in the immunoassay.

[0014] FH5. 4 depicts an exemplary block diagram of a computer system 1100 suitable for
executing the methods of the present disclosure on a chemical analyzer,

{0015} FIG. 5 graphically illustrates a receiver operating characteristic {ROC) curve
demonstrating the clinical sensitivity and specificity of the immuncassay constructed in
accordance with the prasent disclosure.

{0016} To facilitate understanding, identical reference numerals have been used, where
possible, to designate identical elements that are common to the figures. The figures are not
drawr to scale and may be simplified for clarity. Elements and features of one embodiment

may be heneficially incorporated in other embodiments without further recitation.

DETAILED DESCRIPTION
{0017} Before explaining at ieast one embodiment of the present disciosure in detail by
way of exemplary language and results, it is 1o e understood that the prasent disclosure is
not limited in its application to the details of construction and the arrangement of the
components set forth in the following description. The present disclosure is capable of other

embodiments or of being practiced or carried out in various ways. As such, the language used
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herein is intended to be given the broadest possible scope and meaning; and the
embodiments are meant to be exemplary - not exhaustive. Alsg, it is to be undersiood that
the phraseclogy and terminology employed herein is for the purpose of description and
should not be regarded as limiting.

{86018} Unless otherwise defined herein, scientific and technical terms used in connection
with the present disclosure shall have the meanings that are commoniy understood by those
of ordinary skill in the art. Further, unless otherwise reguired by context, singular terms shall
include pluralities and plural terms shall include the singular. The foregoing technigues and
procedures are generally performed according to conventional methods well known in the
art and as describad in various general and more specific references that are cited and
discussed throughout the present specification. The nomenclatures utilized in connection
with, and the laboratory proceduras and technigues of, analytical chemistry, synthetic organic
chemistry, and medicinal and gharmaceutical chemistry described hersin are those weil-
known and commoniy used in the art.

{0019} Ail patents, published patent applications, and non-patent publications mentioned
in the spacification are indicative of the level of skill of those skilled in the art to which the
present disclosure pertains. All patents, published patent applications, and non-patent
publications referenced in any portion of this application are herein expressly incorporated
by reference in their entirety to the same extent as if each individual patent or publication
was specifically and individually indicated to be incorporated by reference.

{0026} All of the compositions, devices, kits, and/or methods disclosed herein can be
made and executed without undue experimentation in light of the present disclosure. While
the compositions, devices, kits, and/er methods have been described in terms of particular
embodiments, if will be apparent to those of skill in the art that variations may be applied to
the compaositions, devices, kits, and/or methods and in the steps or in the seguence of steps
of the methods described herein without departing from the concept, spirit, and scope of the
presant disclosure. All such similar substitutions and modifications apparent to those skilied
in the art are desmed to be within the spirit, scope, and concept of the present disclosure as
defined by the appended claims,

Definitions

6021} As utilized in accordance with the present disclosure, the following terms, unlass

ctherwise indicated, shall be understood to have the following meanings:
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fog22] The use of the term “@” or “an” when used in conjunction with the term
“comprising” in the claims and/or the specification may mean “one,” but it is also consistent
with the meaning of “one or more,” “at least ong,” and “one or more than one.” As such, the
terms “a,” “an,” and “the” include plural referents uniess the context clearly indicates
otherwise. Thus, for example, reference to “a compound” may refer to one or more
compounds, two or mere compounds, three or more compounds, four or more compounds,
or greater numbers of compounds. The term “plurality” refers to “two or more.”

{0023} The use of the term “at least one” wili be understoed to include one as well as any
guantity more than oneg, including but not limited to, 2, 3, 4, 5, 10, 15, 20, 30, 40, 50, 100, etc.
The term “at least one” may extend up to 100 or 1000 or more, depending on the term to
which it is attached; in addition, the guantities of 100/1000 are not to be considered limiting,
as higher limits may also produce satisfactory results. In addition, the use of the term “at lzast
ona of X, Y, and Z2” will be understood to include X alone, Y alone, and Z alone, as well as any
combinationof X, Y, and 2.

{0024} The use of ordinal number terminology {i.e., "first,” “second,” “third,” “fourth,”
atc.) is solely for the purpose of differentiating between two or more items and, unless
explicitly stated otherwise, is not meant to imply any sequence or order or importance o one
item aver ancother or any order of addition, for example.

{0025} The use of the term “or” in the claims is used to mean an inclusive “and/or” uniess
explicitly indicated to refer to alternatives only or unless the alternatives are mutually
axclusive. For example, a condition “A or B” Is satisfied by any of the following: A is true {or
present} and B is false {or not present), A is false {or not present) and B is true {or present),

and both A and B are true {or nrasent),

o 7o

{0028] As used herein, any reference to “one embodiment,” “an embodiment,” “some

woil

embodiments,” “one example,” “for example,” or “an example” means that a particular
element, feature, structure, or characteristic described in connection with the embodiment
is inciuded in at least one embodiment. The appearance of the phrase “in some
embodiments” or “one example” in various places in the specification is not necessarily all
referring to the same embodiment, for example. Further, all refarences to one or more
embodiments or examples are to be construed as non-limiting to the claims.

6g27] Throughout this application, the term “about” is used to indicate that a value

includes the inherent variation of error for a composition/apparatus/ device, the method
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being emploved to determine the valus, or the variation that exists among the study subjects.
For example, but not by way of limitation, when the term “about” is utilized, the designated
value may vary by plus or minus twenty percent, or fifteen percent, or twelve percent, or
eleven percent, or ten percent, or ning percent, or eight percent, or seven percent, or six
percent, or five percent, or four percent, or three percent, or two percent, or one percent
from the specified value, as such variations are appropriate to perform the disclosed methods
and as understood by persons having ordinary skill in the art,

{0028} The term “antibody” is used herain in the broadest sanse and refers 1o, for
example, intact monocional antibodies and polyclonal antibodies, multi-specific antibodies
{e.g., bispecific antibodies), antibody fragments and conjugates thereof that exhibit the
desired hiological activity of analyte binding {(such as, but not limited to, Fab, Fab', Flab}2, Fy,
scFv, Fd, diabodies, single-chain antibodies, and other antibody fragments and conjugates
thereof that retain at least a portion of the variable region of an intact antibody), antibody
substitute proteins or peptides {i.e, engineered binding proteins/peptides), and
combinations or derivatives thereof. The antibody can be of any type or class {e.g., I8G, IgE,
lgM, 12D, and igA) or sub-class {e.g., 1gG1, 1gG2, 1gG3, 18G4, IgAl, and 1gA2).

j0029] The term “hiomarker” or “hiological markar” is used herein, consistent with its use
in the art, to refer 1o an entity whose presence, laevel, or form correlates with a particular
biological event or state of interest, so that it is considered to be a “marker” of that event or
state. To give but a few examples, in some non-limiting embodiments, a biomarker may be or
inciude a marker for a particular disease state, or for likelihood that a particular disease,
disorder, or condition may develop, occur, or reoccur. In some non-limiting embaodiments, a
biomarker may be or include a marker for a particular disease or therapeutic outcome or
liketlihood thersof. Thus, in some non-limiting embodiments, a biomarker is predictive of the
refevant biological event or state of interest; in some non-limiting embodiments, a biomarker
is prognostic of the relevant biclogical event or state of interesi; and in some non-limiting
embodiments, a biomarker is diagnostic of the relevant biological event or state of interast.
In some non-limiting embodiments, a biomarker is a possible biomarker of the relevant
biclogical event or state of interast. A biomarker may be an entity of any chamical class. For
example, in some non-limiting embodiments, a biomarker may be or inciude a nucleic acid, a
polypeptide, a small molecule, or a combination thereof. In some non-limiting embodiments,

a biomarker is a cell surface marker. In some non-limiting embodiments, a biomarker is
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intracellular. In some non-limiting embodimeants, a biomarker is found in a particular tissue
{e.g., lung tissue). In some non-limiting embodiments, a biomarker is found outside of cells
{e.g., is sacreted or is otherwise generated or present cutside of cells, e.g., in a body fluid such
as bload, urine, tears, saiiva, cerebraspinal fluid, etc.).

{8030] As described herein, in some non-limiting embodiments, a biomarker is an NT-
proBNP Biomarker. An “NT-proBNP Biomarker” as used herein refers to a biclogical marker
for Heart Failure {HF}). in some non-limiting embodiments, one or more NT-proBNP
Biomarkers include the N-terminal fragment NT-proBNP {Amino Acid 1~76) of proBNP. (See
e.g., Nadar SK, Shaikh MM. Biomarkers in Routine Heart Failure Clinical Care. Card Fail Rev.
2019;5{1):50-56. doi: 10.15420/cfr.2018.27.2).

{6031} The term “characteristic fragment” refers to a fragment of a blomarker {e.g.,
NT-proBNP Biomarker) that is sufficient to identify the biomarker from which the fragment
was derived. For exampie, in some non-limiting embodiments, a “characteristic fragment” of
a biomarker is one that contains an amino acid sequence, or a collection of amino acid
seguences, that together allow for the biomarker from which the fragment was derived to be
distinguished from other possible biomarkers, proteins, or polypeptides. In some non-limiting
embodiments, a characteristic fragment includes at least 10, at least 20, at least 30, at least
40, or at least 50 amino acids. In certain non-limiting embodiments, a characteristic fragment
refers to a fragment of a biomarker that has at least 30%, at least 95%, at least 93% seqguence
identity to the biomarker from which the characteristic fragment was derived.

{0032} The term “hybridization” refers to the physical property of single-stranded nucleic
acid molecules {e.g., DNA or RNA) to anneal to complementary nucleic acld molecules.
Hybridization can typically be assessed in a variety of contexts ~ including where interacting
nucleic acld molecules are studied in isolation or in the context of more complex systems {e.g.,
while covalently or otherwise associated with a carrier entity and/or in a biological system or
celil. In some non-limiting embodiments, hybridization can be detected by a hybridization
technigue, such as a technique selected from the group consisting of in situ hybridization
{iSH), microarray, Northern biot, Southern hiot, and the like. In some non-limiting
embodimeants, hybridization refers to 100% annealing between the single-stranded nucleic
acid molecules and the complementary nucleic acid molecule. In some non-limiting
embodiments, annealing is less than 100% {e.g., at least 95%, at ieast 90%, at least 85%, at

least 80%, at least 75%, at feast 70% of a single-stranded nucieic acid molecule annealsto a
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complementary nucleic acid maolecule). Hybridization technigues, and methods for evaluating
hybridization, are well Known in the art. See, e.g., Sambrook, et al., 1989, Molscular Cloning:
A laboratory Manual, Second Edition, Cold Spring Harbor Press, Plainview, N.Y. Those skilled
in the art understand how to estimate and adjust the stringency of hybridization conditions
such that sequences having at least a desired level of complementarity will stably hybridize,
while those having lower complementarity will not. For examples of hybridization conditions
and parameters, see, e.g., Sambrook, et al,, 1989, Molecular Cloning: A Laboratory Manual,
Second Edition, Cold Spring Harbor Press, Plainview, N.Y.; Ausubel, F. M. et al. 1994, Current
Protocols in Molecular Biclogy. John Wiley & Sons, Secaucus, N.L

{0033} The term “detection agent” as used herein refers to any element, molecule,
functional group, compound, fragment, or molety that is detectable. In some non-limiting
smbodiments, a detection agent is provided or utilized alone. In some non-limiting
embodiments, a detection agent is provided and/or utilized in association with {e.g., joined
to} another agent. Examples of detection agents include, but are not limited to: various
ligands, radionuciides {e.g., *H, 14, 18F, 19F, ¥p, 355, 195, 125 1231 &4y 187Ra in, S0y 99mTc
P, B7r ete), fluorescent dyes, chemiluminescent agents {such as, for example, acridinum
esters, stabilized dioxetanes, and the like), bioluminescent agents, spectrally resoivable
inorganic flucrescent semiconductors, nanocrystals {Le., guantum dots), metal nanoparticles
{e.g., gold, silver, copper, platinum, etc.), nanoclusters, paramagnetic metal ions, enzymes,
colorimetric labels {such as, for example, dyes, colioidal gold, and the like}, biotin, dioxigenin,
haptens, and proteins for which antisera or monoclonal antibodies are available.

{8034] As used herein, the term “diagnostic test” refers to a step or series of steps that is
or has heen performed to attain information that is useful in determining whether a patient
has a disease, disorder, or condition and/or in classifying a disease, disorder, or condition into
a phenotypic category or any category having significance with regard to prognosis of a
disease, disorder, or condition, or likely response to treatment {either treatment in general
or any particular treatment) of a disease, disorder, or condition. Similarly, the term
“diagnosis” refers to providing any type of diagnostic information, including, but not limited
to, whether a subject is likely 10 have or develop a disease, disorder, or condition; state,
staging, or characteristic of a disease, disorder, or condition as manifested in the subject;
information related to the nature or classification of a condition such as a tumor or a heart

condition; information related to prognosis; and/or information useful in selecting an
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appropriate treatment or additional diagnostic testing. Selection of treatment may include
the choice of a particular therapeutic agent or other treatment modality such as surgery,
radiation, etc., a choice about whether to withhold or deliver therapy, a choice relating to
dosing regimen {e.g., frequency or level of one or more doses of a particular therapeutic agent
or combination of therapeutic agents), etc. Selection of additional diagnostic testing may
include more specific testing for a given disease, disorder, or condition.

{0035] As used in this specification and claimi{s), the words “comprising” {and any form of
comprising, such as “comprise” and “comprises”}, “having” {and any form of having, such as
“have” and “has”}, “including” {and any form of including, such as “includes” and “include”},
or “containing” {and any form of containing, such as “contains” and “contain”} are inclusive
or open-ended and do not exclude additional, unrecited elements or method steps. For
axample, a process, method, article, or apparatus that comprises a list of elemants is not
necessarily limited to only those elements but may include other elements not expressly listed
or inherently present therein,

{0036} The term “or combinations thereof” as used herein refers to ail permutations and
combinations of the listed items praceding the term. For example, “A, B, C, or combinations
thereof” is intended to include at least one of: A, B, C, AB, AC, BC, or ABC, and if order is
important in a particular context, also BA, CA, CB, CBA, BCA, ACB, BAC, or CAB. Continuing
with this example, expressiy included are combinations that contain repeats of one or more
item or term, such as BB, AAA, AAR, BBC, AAABRCCCC, CBBAAA, CABABS, and so forth. The
skilled artisan wili understand that typicaily there is no limit on the number of items or terms
in any combination, unless ctherwise apparent from the contexi.

{00371 As used herein, the term “substantially” means that the subsequently described
evant or circumstance completely occurs or that the subseguently described event or
circumstance occurs to a great extent or degree. For example, when associated with a
particular event or circumstance, the term “substantially” means that the subsequently
described event or circumstance occurs at ieast 80% of the time, or at least 85% of the time,
or at ieast 90% of the time, or at ieast 95% of the time. The term “substantially adjacent” may
mean that two itemns are 100% adiacent to one another, or that the two items are within close
proximity to one ancther but not 100% adjacent to one another, or that a portion of one of
the two iterns is not 100% adjacent 1o the other item but is within close proximity to the other

item,
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10038] As used herein, the phrase “associated with” includes both direct association of
two moieties to one another as weil as indirect association of two moieties to one another.
Non-limiting examples of associations include covalent binding of one moisty to another
moiety either by a direct bond or through a spacer groug, non-covaignt binding of one moiety
to another moiety either directly or by means of specific binding pair members bound to the
moieties, incorporation of one molety into another moiety such as by dissolving one moiety
in another moiety or by synthesis, and coating one molety on another moiety.

{0039} The term “biological fluid sample” as used herein will be understood to include
any liguid test sample that may be obtained from a patient and utilized in accordance with
the prasent disclosure. Examples of biclogical fluid samples that may be utilized include, but
are not limited to, whole blood or any portion thereof {i.e., plasma or serum), serum, EDTA
plasma, {ithium heparin plasma, combinations thereof, and the like.

{6040] As used herein, the term “volume” as it reiates to the liguid test samples utilized
in accordance with the present disclosure typically refers to a volume of liguid test sample in
arange of from about 0.1 ul to about 100 ul, or a range of from about 1 wl to about 75 Wi, or
a range of from about 2 yl to about 60 ui, or a vaiue less than or equal to about 50w, or the
like.

{8041} The term “patient” as utilized herein includes human and veterinary subjects. in
certain non-iimiting embodiments, a patient is a mammal. In certain other non-limiting
embodiments, the patient s a human. The term “mammal” for purposes of
diagnosisftreatment refers to any animal classified as a mammal, including human, domaestic
and farm animals, nonhuman primates, and zoo, sports, or pet animals, such as dogs, horses,
cats, cows, efc.

{0042] A “health care provider” or “health care decision maker” includes any individual
authorized to diagnose or treat a patient, or to assist in the diagnosis or treatment of a
patient. in the context of identifying useful new drugs to treal a particular disease, disorder,
or condition, a health care provider can be an individual who is not authorized to diagnase or
treat a patient, or to assist in the diagnosis or treatment of a patient.

{0043} “Point of care testing” refers to real time diagnostic testing that can be done ina
rapid time frame so that the resulting test is performed faster than comparable tests that do
not employ this system. Point of cars testing can be performed rapidly and on site, such as in

a doctor’'s office, at a bedside, in a stat laboratory, emergency room, or other such iocales,

10
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particularly where rapid and accurate resuits are required. The patient can be present, but
such presence is not required. Point of care includes, but is not limited to: emergency rooms,
operating rooms, hospital [aboratories and other clinical laboratories, doctor's offices, inthe
field, or in any situation in which a rapid and accurate result is desired.

1

{86044} The term “specific binding partner,” as used in particular {but not by way of
limitation} herein in the terms “target analyte-specific binding partner” or “blotin-specific
binding partner,” will be understood 1o refer to any molecule capable of specifically
associating with the targst analyte. For exampleg, but not by way of limitation, the binding
partner may be an antibody, a receptor, a ligand, aptamers, molecular imprinted polymers
{L.e., Inorganic matrices}, combinations or derivatives thereof, as well as any other molecules
capable of specific binding to the target analyte.

[0045] The term “immunoassay” as utilized herein refers to an assay to determine the
presence of a diagnostic biomarker in a biclogical sampie by reacting the sample with an
antibody {or fragment thereof) that specifically binds to the diagnostic biomarker or
characteristic fragment thereof, wherein the reaction is carried out for a time and under
conditions that aliow for the formation of an immunocomplex between the antibody (or
fragment thereof) and the diagnostic biomarker. The quantitative determination of such an
immunocomplex is then performed,

»

{0046} Sampie: As used herein, the term “sample” refers to a biological sample obtained
or derived from a human subject, as described herein. In some embodiments, a biological
sampie includes biological tissue or fluid. In some emboediments, a biological sample may
include blood; blood cells; tissue or fine needie biopsy samples; cell-containing body fluids;
free floating nucleic acids; cersbrospinal fluid; lymph; tissue biopsy specimens; surgical
specimens; other body fluids, secretions, and/or excretions; and/or cells therefrom. In some
smbodiments, a biological sample inciudes cells obtained from an individual, e.g., from a
human or animal subject. In some embodiments, obtained cells are or include cells from an
individual from whom the sample is obtained. In some embodiments, a sampie is a “primary
sample” obtainad directly from a source of interest by any appropriate means. For example,
in same embodiments, a primary biclogical samplse is obtained by methods selectad from the
group consisting of biopsy {e.g., fine needie aspiration or tissue biopsy}, surgery, coliection of
body fluid {e.g., bload). In some embodiments, a sample is cardiac tissue obtained from the

subject. in some embodiments, as wiil be clear from context, the term “sample” refersto a
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preparation that is obtained by processing {g.g., by removing one or more components of
and/or by adding one or more agents to} a primary sample. For example, filtering using a
semni-permeable membrane. As another example of sample processing, the sample may be a
plasma sample that is treated with an anticoagulant selected from the group consisting of
EDTA, heparin, and citrate. As another example of sample processing, the sample may be
processed to isolate one or mora proteins {e.g., by capturing proteins with one or more
antibodies). A “processed sample” may include, for example, nucleic acids or polypeptides
extracted from a sample or obtained by subjecting a primary sample to techniqgues such as
amplification or reverse transcription of mRNA, isolation and/or purification of certain
components,

{0047} Subiect: As used herein, the term “subject” refers 1o an organism, for example, a
mammal {e.g., a human). Insome embodiments a human subject is an aduit, adolescant, or
pediatric subject. In some embodiments, g subject is at least 50, at least 55, at least 60, at
least 65, at least 70, at least 75, or at least 80 years of age. In some embodiments, a subject
is sutfering from a disease, disorder or condition, e.g., a disease, disorder or condition that
can be treated as provided herein. In some embodiments, 3 subject is susceptible to a
disease, disorder, or condition; in some embodiments, a susceptible subject is predisposed o
and/or shows an increased risk {as compared to the average risk observed in a reference
subject or population) of developing the disease, disorder or condition. In some
embodiments, a subject displays one or more symptoms of a disease, disorder or condition.
In some embodiments, a subject does not display a particular symptom {e.g., clinical
manifestation of disease} or characteristic of a3 disease, disorder, or condition. In some
embodiments, a subject does not display any symptom or characteristic of a disease, disorder,
or condition such as heart failure. In some embodiments, a subject is a patient. In some
embodiments, a subject is an individual to whom diagnosis and/or therapy is and/or has bean
administerad.

{0048} Threshold value: As used herein, the term “threshoid value” refers 1o a value {or
values) that are used as a reference to attain information on and/or classify the results of a
measurement, for example, the results of a measurement attainad in an assay. A threshold
value can be determined based on one or more control samples. A threshold value can be
determined prior to, concurrently with, or after the measurement of interest is taken. In

some embodiments, a threshold vaiue can be a range of values. In some embodiments, a
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threshold value can be a value {or range of values) reported in the relevant field {e.g., 3 vaiue
found in a standard table).

{0048} The term “stratification” refers to the division of potential patient groups or
patient groups into subgroups such as strata or blocks. In embodiments, “strata” refers to a
particular section of a patient population.

{0058] Turning now to various non-limiting embodiments of the present disclosure,
improved biomarker assay formats, as well as compositions/reagents/kits containing
reagents for measuring a biomarker, along with methods of using same, are described herein.
fn certain non-limiting embodiments, the present disclosure provides improved assays, such
as {but not fimited to} improved NT-proBNP assays, having improved performance where
problematic free or natural biotin is or may be present in a biological sample and can cause
interference in existing assay formats. In embodiments, biomarker assay formats are
formuiated to tune signal from a signal moiety.

{0051} in certain non-limiting embodiments, the assay format includes one or more
streptavidin-coated solid supports (such as but not limited to one or more bead substrates or
particles) that have been pre-incubated with one or more biotinylated antibodies (or binding
fragments thereof) to form one or more solid phase reagents suitable for use in an
immunoassay while eliminating or substantially aliminating interference of free bigtin in a
biological sample. In certain non-limiting embodiments, the present disciosure tunes the
signal to noise ratio of an NT-proBNP sandwich immunocassay suitable for use in a high-
throughput analyzer. In certain nen-limiting embodiments, because the solid phase reagent
is presented with the biotinylated antibody in a pre-complexed form, there are substantially
no opportunities for free or natural biotin from the sample to interfere in the assay. In certain
non-limiting embodiments, such as for an NT-proBNP analyte, “no interference to biotin” is
defined as a percent bias of < 10%. In certain non-limiting embodiments, the present
disclosure allows the NT-proBNP assay to claim no interference up to 3510 ng/mL biotin.
{0052} In certain non-limiting embodiments, the present immunoassay may be run on a
high-throughput chemical analyzer capable of running more than 20, 30, 40, 50, 75, 100, or
more tests per hour. In certain non-limiting embodiments, the present disclosure also
includes non-transient computer readable media suitable for executing the methods of the

present disclosure on a chemical analyzer.
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10053] in certain particular {(but non-limiting} embodiments, the immuncassays may
detect a complex between a serum marker or characteristic fragment thereof and a serum
marker-binding antibody using a second antibody that is labeled and also binds 1o the serum
marker or fragment therecof. in certain non-limiting embodiments, sandwich immunoassays
are uysed where a serum marker-binding antibody can be a capture antibody attached to an
insolubie material {such as, but not limited to, a magnetic bead), and the second antibody can
be & labeling antibody. The above-described sandwich immunoassay procedures can be used
with the antibodies described hereinafter.

[0054] Turning now to particular non-limiting embodiments of the present disclosure,
embodiments of the present disclosure inciude an assay format suitable for detecting
individua! biomarkers such as NT-proBNP or a characteristic fragment thersof, as well as
compositions/devices/kits containing same, methads of producing and using same, kits, and
diagnostic tesis related thereto. Certain non-limiting embodiments of the present disciosure
include a preselected assay format for detecting NT-proBNP in serum. Certain non-limiting
embodiments of the presant disclosure advantagecusly reduce, eliminate, or substantiaily
sliminate biotin interference in a reaction. in certgin non-limiting embodiments, a
preselected assay format advantageously limits biotin from being associated with reagents of
the assay.

{0055] Certain non-iimiting embodiments of the present disclosure are directed to a
methaod of determining the presence, severity, and/or predisposition of heart failure in an
individuai using a single biomarker. In certain non-limiting embodiments, the present
disclosure includes a method having a process seguence including: {a} forming a solid phase
immunocassay reagent by contacting one or more streptavidin-coated particias with one or
more biotinylated antibodies to form a complex; and {b} separating the solid phase
immunoassay reagent from an immunocassay lite reagent and storing or packaging the solid
phase reagent separate from the lite reagent. In certain non-limiting emboediments, because
a solid phase reagent is presented with the biotinylated antibody in a pre-complexed form,
there are substantially no opportunities for biotin from the biological fluid sample to interfere
in the assay. For NT-proBNP analyte, “no interference to biotin” is defined as a percent bias
of < 10%. In certain non-limiting embodiments of the present disclosure, the term “no biotin

interference” includes no interference up to a concentration of 3510 ng/mL biotin.
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10056] The present disclosure faciltates diagnosis, such as point of care or remote
diagnoses, of HF and assists health care providers in monitoring the status or progress of HF
at two or more time points, Embodiments of the present disclosure are suitable for use in an
outpatient setting, such as where a patient in need thereof provides a biclogical sample from
, or utilizes one or more embaodiments of the present disclosure as part of an ambulatory care
strategy, such as where medical service embodiments of the present disclosure do not reguire
hospitalization, or wherein patients are free to leave a medical facility once a service or
procedura of the present disclosure is compiete. Non-limiting examples of outpatient care
include home health services, annual check-ups at a physician’s office or non-admitting clinic
settings such as medical offices, clinics, ambulatory surgery centers, hospital outpatient
departments and other non-hospital centers. In some embodiments, embodiment of the
present disciosure are suitable for use by a user in home ambulatory care to promote patient
independence, permit a transition from hospital to home care, or as part of 3 home
monitoring strategy e.g., cardiac monitoring. In embodiments, the assays of the present
disclosure can be applied in a single occurrence in an outpatient care setting such as an
outpatient faciiity where the patient dogs not need to be prasent for more than 1-24 hours,
24 hours, or 12 hours.

[8057] in embodiments, a patient in need thereof will provide a biological sample such as
blood or serum from an outpatient setting. The biological sample may be shared with a
facility suitable for performing one or more assays or embodiments of the present disclosure
in order to analyze the patient health information such as cardiac information. In
embodiments, after sample collection, chemical reactions between an analyte in a

e L

patient's biclegical sample and reagents are coniacted under conditions suitable for

=

3]

erforming the assays of the present disclosure and resulting in the generation of various
signais, o tuned signals that maasured by an analyzer,

[0058] Also provided by the present disclosure are kits including one or more anti-HF
Biomarker agents and instructions for use {e.g., treatment, prophylactic, or diagnostic use).
In some non-limiting embodiments, the kit is used for an in vitre diagnostic assay to diagnose
HF. In some non-limiting embodiments, the one or more anti-HF Biomarker agents include
antibody agents. In some non-limiting embodiments, one or more of the antibody agents are
labelad with a detactable moisty. In some non-limiting embodiments; the kit further includes

a detection agent {e.g., one or more acridinium ester molecules). in some non-limiting
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embodiments, one or more of the antibody agents are labeled with one or more of the
acridimium ester molecuies. in some non-limiting embodiments, the kit further includes one
or more secondary antibody agents that specifically bind to one or more of the anti-HF
Biomarker antibody agents. Additional kit embodiments are described inthe Exampies below.
{8059] in certain non-limiting embodiments, the instructions for use provide a methoed
for use suitable for an ATELLICA® CI Analyzer {Siemens Healthineers USA, Malvern, PA}, e.g.,
1300 model.

{0066] in some non-limiting embodiments, the kit further includes one or more control
samples. In some non-limiting embodiments, the contro! samples include one or more HF
Biomarker standards.

{6061} in addition to the above, a kit can include other ingredients, such as {but not
imited to} a solvent or buffer, a stabilizer or a preservative, and/or an agent for treating a
condition or disorder described herein. Alternatively, other ingredients can be included ina
kit, but in different compositions or containers than the anti-HF Biomarker agents. In such
embodiments, a kit can include instructions for admixing the anti-HF Biomarker agents and
the pther ingredients, or for using the anti-HF Biomarker together with the other ingradients.
In certain non-limiting embodiments, the instructions provided eliminate time for any biotin
in the sample to complex with the streptavidin-coated particles and/or interfere with the
biotin labeled antibodies from becoming associated with the streptavidin-coated particles. in
certain non-limiting embodiments, the instructions include using the streptavidin-coated
particles characterized as pre-incubated with the biotinylated antibody and are in the form a
solid phase reagent.

{0062} in certain non-limiting embodimeants, kits for use in accordance with the gresent
disclosure may include a reference or control sample(s}, instructions for processing samples,
instructions for performing tests on samples, and/or instructions for interpreting the results,
as well as buffers and/or other reagents nacessary for performing tests.

{0063} Methods and kits provided herein detect NT-proBNP in a sample with a sensitivity
and a specificity that renders the outcome of the test reliable enough to be medically
actionable. Methods and kits described herein for detection and/or diagnosis of HF in a
subject detects NT-proBNP with a sensitivity greater than 75%, greater than 80%, greater than
85%, greater than 90%, greater than 85%, greater than 96%, greater than 87%, greater than

38%, greater than 99%, or about 100%. In some non-limiting embodiments, methods and Kits

L
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provided herein can datect NT-proBNP with a sensitivity that is between about 70%-100%,
between about 80%-100%, or between about 90-100%. In some non-limiting embodiments,
methods and kits provided herein can detact NT-proBNP with a sensitivity and a specificity
that is between about 50%-100%, between about 60%-100%, hetween about 76%-100%,
between about 80%-100%, or between about 90-100%.

{0064} Also provided hereln are compositions, In some non-limiting emboediments, a
composition includes one or more biotinylated antibodies associated with one or more
streptavidin-coated solid supports {such as, but not limited to, streptavidin-coated beads ar
particies). In certain non-limiting embodiments, the assay format includes one or more
streptavidin-coated particles such as one or more bead substrates having been pre-incubated
with one or more biotinylated antibodies to form one or more solid phase reagents suitable
for use in eliminating or substantiaily eliminating interference of free bictin in a biclogical
fivid sample. In certain non-limiting embodiments, the present disciosure funes the signal o
nojse ratic of an NT-proBNP sandwich immunoassay suitable for use in a high-throughput
analyzer. In certain non-limiting embodiments, because the solid phase reagent is presented
with the biotinylated antibody in a pre-complexed form, there are substantially no
opportunities for free or natural biotin from the sample to interfere in the assay when the
reagents are mixed with sample. In certain non-limiting embodiments, such as for an NT-
proBNP analyte, “no interference to biotin” is defined as a percent bias of < 10%. In certain
non-limiting embodiments, the present disclosure allows the NT-proBNP assay to claim no
interference up to 3510 ng/mL biotin.

{0065] In certain non-limiting embodiments, the present immunoassay may be run on a
high-throughput chemical analyzer capable of running more than 20, 30, 40, 50, 75, or 100
tests per hour. in certain non-limiting embodiments, the present immuneassay may be run,
forexample, on an ATELLICA® Cl Analyzer {Siemens Healthineers USA, Maivern, PA), e.g., 1900
model.

{0066} in one form of a diagnostic metheod, an immunoassay, one or more specific binding
species are used. Typical exampies are the sandwich immunoassay, where two specific
binding species {antibody or antigen) vind to non-overiapping epitopes of the analyte of
interest. One of the specitic binding species is commonly attached to 3 so-calied label or tag,

which may be an atom {e.g., radicactive}, molecule {e.g., an enzyme, flucrescent, or
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luminascent compound) or particle (magnetic or latex). This iabel allows for detaction of the
analyte of interest through a variety of detection methods corresponding to the label utilized.
{6067} The other specific binding species is frequently associated with a solid or
suspendabie substrate {(“the solid phase”)} covalently or through adsorption. Alternatively, it
may be linked to a first member of a second binding pair {e.g., biotin), while the second
member of the second binding pair {e.g., streptavidin} is attached to the solid phase. This
allows the specific binding species to bind to the solid phase via the second binding pair
interaction {e.g., hiotin-strentavidin}.

{0068} Solid phases may be macroscopic solid phases, such as {but not limited to}
microtiter well, tube and ball in tube devices, or susgendable solid phases, such as {but not
limited to) beads, latex beads, magnetic latex beads, and the like, as well as other
paramagnetic materials. A secondary binding species is commonly labeled through the use of
a tag. The interaction between the tag and the solid phase allows for detection and
guantification of the analyte of interest through a variety of detection methods
corresponding to the label utilized.

{6068} FIGS. 1-2 demonstrate a prior art sandwich immunoassay for an analyte such as
{hut not limited to) NT-proBNP, along with the effects of bictin interference thereon. As seen
in FIG. 1, the prior art assay utilizes three reagents. Reagent 1 is a straptavidin-coated particle
{such as, but not limited to, a streptavidin-coated magnetic bead); Reagent 2 is a biotinylated
first antibody; and Reagent 3 is an acridinium-iabeled second antibody. The two antibodies of
Reagents 2 and 3 bind to non-overlapping epitopes of NT-proBNP so that both antibodies can
bind to a single molecule of NP-proBNP. When the three reagents are mixed with a hiclogical
sample suspectad of containing NT-proBNP (such as, but not limited to, plasma or serum), the
two antibodies bind to NP-proBNP, and the hiotinylated antibody binds to the streptavidin of
the particles to form Reaction Product 1, in which the acridinium ester is indirectiy associated
with the solid phase particle via the binding of the two antibodies to NT-proBNP. Thus, the
Reaction Product 1 can be detected via the signal generated by the acridinium ester
associated with the solid phase.

{0070} However, when free biotin is present in the biclogical sample, as shown in FIG. 2,
the free biotin competes with the biotinyiated antibody for binding to the streptavidin-coated
particles. As such, three reaction products are produced: the detectable Reaction Product 1,

along with Reaction Product 2 that contains a NP-proBNP molecule bound by both antibodies
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{and thus contains the acridinium ester}, and a Reaction Product 3 that contains the free
biotin bound to the streptavidin-coated particles. Therefore, a falsely low {or false negative)
measurement is determined, as a portion of the NT-proBNP present in the sample is not
present in Product 1 and therefore is not detected, because the acridinium ester labei
associated with the two antibodies and NT-proBNP analyte {Product 2} cannot associate with
the streptavidin-coated particie {Product 3) for detection of the label.

[0071] in contrast, FIG. 3 illustrates a non-limiting embodiment of a kit, system, and
method for performing an immunocassay for a target analyte {such as, but not limited to, NT-
proBNP} in accordance with the present disclosure. In this embodiment, only two reagents
are utilized: Reagent 1 is the streptavidin-coated particle having the bictinyiated first antibody
pre-bound thereto, and Beagent 2 is the acridinium-liaheled second antibody. Use of these
two reagents ensures that free biotin presant in the sample does notinterfere or substantially
interfere with the formation of Product 1, in which the binding of NT-proBNP by the two
antibodies associates the acridinium ester label with the solid phase particles,

{0072} In certain particular {put non-limiting) embodiments, the use of streptavidin-
coated magnetic beads provides a fast magnetic response time and is suitable for yse in high
throughput and multiplexed assays. The streptavidin coating is contacted with one or more
biotinylated antibodias under conditions suitable to associate the streptavidin coating and
biotinylated antibodies. Therefore, the immunoassay of the present disclosure can be a fully
automated 2-site sandwich immunoassay using direct chemiluminescent technology, which
uses constant or substantially constant amounts of two monoclonal antibodies. The Solid
Phase contains a bound biotinylated monoclonal sheep anti-human antibody specific to
NT-proBNP and conjugated to sireptavidin magnetic particles. The Lite Reagent contains an
acridinium-ester-iabeled monoclonal sheep anti-human NT-proBNP F{ab'}2 fragment specific
to NT-proBNP. In certain non-limiting embodiments, a direct ralationship exists between the
amouni of NT-proBNP present In the patient sample and the amount of relative light units
{RLUs) detected by the system.

{0073] Meathods described herein can be implemented in a computer system having a
processor that executas specific instructions in a computer program. In some non-limiting
embodiments, a computer system may be arranged to output an HF Biomarker score basead

on receiving an HF Biomarker profile and/or a level of NT-proBNP Biomarkers. Particularly, a
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computer program may include instructions for the system to select appropriate next steps,
including additional medication, a treatment, and/or additional testing for a subject.

{0074} in seme non-limiting embodiments, the computer program may be configured
such that the computer system can identify a subject for further testing {e.g., heart tests),
identify a subject as being at risk of having or having HF, and/or identify a subject to receive
medication hased on received data {e.g., an NT-proBNP Biomarker profile} and use the data
to calculate an NT-proBNP Biomarker score.

{0075] FiG. 4 & a biock diagram of a3 computer system 1100 that can be used in the
operations described above, according to one non-limiting embodiment. The system 1100
includes a processor 1110, a memuory 1120, a storage device 1130, and an inputfoutput device
1140. Each of the components 1110, 1120, 1130, and 1140 are interconnected using a system
bus 11i50. The system may optionally further include analyzing equipment 1160 for
determining a level of one or more biomarkers of the present disclosure in a sample.

[0076] in certain non-limiting embodiments, the processor 1110 is capable of processing
instructions for execution within the system 1100. in one non-limiting embodiment, the
processor 1110 is a single-threaded processor. In another non-limiting embodiment, the
processor 1110 is a multi-threaded processor. The processor 1110 is capable of processing
instructions stored in the mamory 1120 or on the storage device 1130, including for recelving
or sending information through the input/output davice 1140.

{0077} in certain non-limiting embodiments, the memory 1120 stores information within
the system 1100, In one non-limiting embodiment, the mamory 1120 is a computer-readable
medium. In one non-limiting embodiment, the memory 1120 is a volatile memory unit, in
another embodiment, the memory 1120 is a non-volatile memory unit.

{0078] The storage device 11301s capable of providing mass storage for the system 1100,
In one non-limiting embodiment, the storage device 1130 is a computer-readable medium,
[6079] The input/output device 1140 provides input/output operations for the system
1100. In one non-limiting embodiment, the input/output device 1140 includes a keyboard
andfor pointing device. In one non-limiting embodiment, the input/output device 1140
includes a display unit Tor displaying graphical user interfaces.

jooao] The systerm 1100 can be used to build a database. In certain non-limiting
embodiments, a method of the present disclosure is performed in the system 1100 disposed

within a chemical analyzer. For example, a computer program product can include
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instructions that cause the processor 1110 to perform the steps of any of the methods
disclosed or otherwise contemplated herein.

o081} Additionally, non-transitery computer readable media containing executable
instructions that when executed cause a processor to perform cperations inciuding a method
as provided herein are provided. For example, a non-transitory computer readable medium
containing executable instructions that when executed cause a processor to perform
operations including any of the methods disclosed or otherwise contemplated herein. In
certain non-limiting embodiments, a non-transitory computer readable medium includes a
hard drive, external hard drive, discs, CDs, DVDs, and/or the like that stores data. in certain
non-limiting embodiments, software disposad within a physical medium is suitable for use
herein.

johazi in some non-limiting embodiments, a non-transitory computer readable media is
disclosed that contains executable instructions that when executed cause a processor 1o
perform operations including a method of determining the presence, severity, andfor
predisposition of heart fallure {HF) in an individual, wherein the method includes the steps
of: incubating the assay components of the present disclosure with a biological sample, and

determining the amount of NT-proBNP in a samiple.

EXAMPLES
{0083} Examples are provided herein below. However, the present disclosure is to be
understood to not be limited in ifs appiication to the specific experimentation, rasults, and
laboratory procedures disclosed hereinafter. Rather, the Examples are simply provided as one
of various embodiments and is meant to be exemplary, not exhaustive.
Example 1
joha4] The present disclosure includes in a non-limiting embodiment an NT-proBNP assay
suitable for in vitro diagnostic use in the quantitative determination of N-terminal pro-hrain
natriuretic pentide (NT-proBNP) in human serum and plasma (EDTA and lithium heparin)
using a chemical analyzer, such as {but not limited to) the ADVIA Centaur® XP system. in the
Emergency Departmeant (ED} and Qutpatient (OP) populations, measurements of NT-proBNE
are used as an aid in the diagnosis of heart failure (HF) in patients with clinical suspicion of
new pnset or worsening HF, and for assessment of HF severity,

{0085} In one non-limiting embodiment, the Materials present in the kit include:
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e Lite reagent (7.5 ml/reagent paci containing monocional sheep anti-human NT-proBNP
Flab')2 fragment antibody {~0.36 ug/ml} labeled with acridinium ester in buffer; bovine
serum albumin {BSA); bovine gamma globulin; and preservatives,

¢ Solid Phase reagent {20.0 mi/reagent pack) containing monoclonal sheap anti-human NT-
proBNP antibody {(~2ug/ml} labeled with biotin bound to streptavidin magnetic particles
{~220 mg/l}) in buffer; BSA; bovine gamma globulin; sheep gamma globuling and
preservatives.

¢ Optional Ancillary Well Reagent {7.5 mi/reagent pack) containing Buffer; BSA; bovine
gamma globulin; sheep gamma globulin; and preservatives.

[0086] in certain non-limiting embodiments, the assay of the present disclosure is a fuily
automated 2-site sandwich immunoassay using direct chemiluminescent technology, which
uses constant amounts of 2 monodlonal antibodies. The Solid Phase contains a bound
biotinylated monaclonal sheep anti-human antitbody specific to NT-proBNP and conjugated
to streptavidin magnetic particles. The Lite Reagent contains an acridinium-ester-labeled
monocional sheep anti-human NT-proBNP F{ai'}2 fragment specific to NT-proBNP. A direct
refationship exists between the amount of NT-proBNP present in the patient sample and the
amount of relative light units (RLUs) detected by the system.
[0087] Non-limiting procedures for coliecting the specimen or sampie may involve one or
more of the following optional steps: observe universal precautions when collecting
specimens; handle all specimens as if they are capable of transmitting diseass; follow
recommended procedures for collection of diagnostic blood specimens by venipuncture;
follow the instructions provided with your specimen collection device for use and processing;
allow blood specimens to clot completely hefore centrifugation; and/or keep tubes capped at
all times.

[0088] Non-limiting procedures for storing the spacimen or sample may involve one or

more of the following optional steps: after centrifugation, serum specimens stored on the clot

are stabie for up to 24 hours at 2-8°C; separated samples are stable for up to 3 days at room
temperature, and for up to 4 days at 2-8°C; separated samples are stable at £ -20°Cforup to

12 months: avoid more than 1 freeze-thaw cycle; do not stare in a frost-free freezer; and/or

thoroughly mix thawed samples and centrifuge them before using.

[0089] Non-limiting procedures for transporting the specimen or sampie may involve one

or more of the following optional steps: package and iabel specimens for shipment in
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compliance with applicable federal and international regulations covering the transport of
clinical specimens and etiological agents; and/or if during shipment, specimens may be
subjected to temperatures > 25°C, then ship specimens frozen,

[0090] Non-limiting procadures for preparing the sampias may involve one or more of the
following optional steps: this assay requires 20 ul of sample for a single determination. This
volume does not include the unusable volume in the sample container, or the additional
volume reqguired when performing duplicates or other tests on the same sample; the sample
volume required to perform onboard dilution differs from the sample volume required 1o
perform a single determination on an undiluted sample; do not use samples with apparent
coentamination; before placing sampies on the system, ensure that samples are free of:
Bubbles or foam, fibrin or other particulate matter; and/or remove particulates by
centrifugation according to CLSI guidance and the collection device manufacturer’s
recommendations.

[0091] Non-limiting assay procedures may involve one or more of the following optional
steps. The system {including a high throughput chemical analyzer] automatically performs the
following steps: dispenses 20 1l of sample into a cuvette; dispenses 200 ul of Solid Phase and
75 ulk of Ancillary Well Reagent, then incubates for 3 minutes at 37°C; dispenses 75 ul of Lite
Reagent, then incubatas for & minutes at 37°C; performs a wash seguence using a wash
reagent {such as, but not limited to, ADVIA Centaur Wash 1); dispenses 300 ul each of acid
and base reagent {such as, but not limited to, ADVIA Centaur Acid Reagent and ADVIA Centaur
Base Reagent} into initiate the chemiluminescent reaction; and/or reports results,

[0092] Non-limiting instructions for preparing the reagents for use on an automated
system include: all reagents are liquid and ready to use. Before loading the packs onto the
systern, reagents require mixing. For information about mixing the reagents, refer to the
system online help.

[0093] Non-limiting instructions for preparing the automated system to perform the
assays of the present disclosure include: ensure that sufficient materials are loaded on the
system. Refer to Materials Provided and Materials Reguired bhut Not Provided for guidance
about required reagents.

[0094] Non-limiting instructions for setting Master Curve Definition include: before
initiating calibration on each new lot of reagent, anter the assay master curve values by

scanning the masier curve card.
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[0095] Non-limiting instructions for performing calibration include: For calibration of one
certain non-limiting embodiments of the assay, use the calibrators provided with each kit.
Calibrators provided in an assay kit must only be used with the reagaent lot provided in the
same kit

[0096] Non-limiting instructions for Calibration Freguency include: Perform a calibration
if one or more of the foliowing conditions exist: At the end of the 36-day calibration interval;
When changing lot numbers of primary reagent packs; When indicated by quality control
resyuits; and after major maintenance or servicg, if indicated by qguality control results. Follow
government regulations or accreditation reguirements for calibration frequency. Individual
laboratory quality control programs and procedures may reguire more freguent calibration.
[0097] Non-limiting instructions for preparing the calibrators include one or more of the
foliowing optional steps: add 2.0 miL of reagent water into each vial. Replace cap. Let the vials
stand for 30 minutes at room temperature to aliow the lvophilized material to dissolve. Gently
mix and invert the vials to ensure homogeneity of the material. For extendad storage, aliquot
and seal tightly. Store reconstituted material according to stability limits specified in
Reagents. Do not store in a frost-free freezer, Before using frozen calibrators, allow tha
material to thaw completely. Gently mix and invert the vials to ensure homogenaity of the
matarial, Use calibrators within the stability limits specified in Reagenis and discard any
remaining material.

[0098] Non-limiting instructions for performing the calibration procedure include:
ansuring that the appropriate master curve and calibrator assigned values are entered on the
system. For information about defining the master curve and entering calibrator values, refer
te the system online help. Load the required reagents for the assay. Schedule the calibrators.
Label two sample containers with barcode abels: one container for the low calibrator and
one container for the high calibrator. Place the barcode labeals on the sample containars with
the readable characiers oriented vertically. Barcode labels are lot-specific. Do not use barcode
labels from one lot of calibrators with any other lot of caiibrators. Gently mix the product and
dispense a sufficient volume of each calibrator into the appropriate sample containers. Avoid
bubbles. The required sample volume for testing depends on several factors. For information
about sample volume requirements, refer to the systam online help. Load the samples

according to the systam online help. Dispose of any calibrator that remains in the sample
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container after & hours, Do not refill or reuse sample containers. Do not return any calibrator
material back into the original container.,

[0099] Non-limiting instructions for performing quality xontrol include: for quality contro!
of certain non-limiting embodiments of the assays of the present disclosure, use an
appropriate guality control material of known analyte concentration with a minimum of two
levels {low and high} at lzast once during each day that samples are analyzed. Use the quality
control material in accordance with the quality control instructions for use. Additional quality
control material can be used at the discretion of the laboratory. Use the guality contro!
material in accordance with the gquality control instructions for use. In addition, perform
qguality control: following a valid calibration; with use of a new lot of reagent; when
troubleshooting test results that do not match clinical conditions or symptoms. Follow
government regulations or accreditation requirements for guality control freguency.
individual laboratory quality control programs and procedures may require more frequent
guality control testing. Acceptable performance is achieved when the analyte values obtained
are within the expected control interval for the system, as indicated by the manufacturer of
the control material or within the interval determinad by an internal iaboratory quality
control procedure. Follow your laboratory’s guality control procedures if the results obtained
do not fall within the acceptable limits. For information aboutl entering quality control
definitions, refer to the system oniine help.

[0100] Non-limiting instructions for Taking Corrective Action include: i the guality contro!
resuits do not fall within the expected control interval, do not report results. Perform
corrective actions in accordance with established laboratory protocol. For suggested protocol,
refer to tha system online help.

Results

Caiculation of Results

[0101] The system determines the resull using the calculation procedure described inthe
system oniine help. The system reports resuits in pg/mL {commuon units} or pmol/L (S units),
depending on the units defined when setting up the assay. Convarsion formula: 1 pg/ml =
£.118 pmol/L For information about results outside the specified measuring interval, rafer to
Measuring Interval.

[0102] Gilutions
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16103} The measuring interval is 35-35,000 pg/ml {4.13-4130 pmoi/L}. For information
about dilution options, refer to the system online help. Dilute and retest samples with
NT-proBNP levels » 35,000 pg/mi (4130 pmol/L) to obtain accurate resuits. For automated
dilutions, perform the following activities: Load a multi-diluent {such as, but not limited to,
ADVIA Centaur Multi-Diluent 1), Ensure that sufficient sample volume is available. Refer to
the table below. Select the appropriate dilution factor. For automatic dilutions enter a

Dilution Point £ 35,000 pg/ml {4130 pmol/il.

TABLE 1
Sample Dilution Sample Volume {ul}
Serum and plasma 15 40
Serum and plasma 119 30
[0104] if patient resuits exceed the measuring interval of the assay when using

automated ditution, or if laboratory protocol requires manual dilution, manually dilute the
patient sample. For manual dilutions, nerform the following sctions: Use a multi-diluent {such
as but not limited to, ADVIA Centaur Multi-Diluent 1; vial) to prepare a manual dilution. In
embodiments one may refer to an operation manual and discussion related o optional
materials. For information about ordering tests for manually diluted samples, refer to the
system oniine heip. Ensure that results are mathematically corrected for dilution. If a dilution
factor is entered when scheduling the test, the system automatically calculates the result.
Interpretation of Results

[0105] Results from assays of the present disclosure should be interpreted with the
appropriate clinical guidelines and in conjunction with the patient’s medical history, ciinical
presentation, and other findings. Guidelines recommend using natriuretic peptides in both
Emergency Department {ED} and Cutpatient {OP) settings for diagnosis or exciusion of heart
fatlure, The performance of the assays of the present disclosure was evaluated separately in
each of these settings using published age-independent and age-dependent cut-off vaiues.
Emergency Department (ED) Population

[0106] For patients presenting to ED settings with clinical suspicion of HF, the NT-proBNP
assay results should he interpreted as indicated in Table 2.

TABLE 2
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Aga Group (Years) Assay Resalts {pg/mi} intarpretation
Alt <3 Nagative: Meart Fallure Unlikely
<50 2300 - 5 450
5075 = 3011 - 3 B0 Gray Zone: Result ndetarminate - Cansider other reasons for N~
> 75 &30 ~ x 1800 SrGBNP edevation
< 50 > 450
50~7% > 800 Positive: Heart fallue Likely
> 7% > T8¢
[0107] Eievated or depressed natriuretic peptides values can be caused by conditions

which may confound the diagnosis of heart failure. In the ED, conditions such as chronic heart
failure, acute coronary syndrome, atrial fibrillation, puimonary embolism, valvular heart
disease, myocarditis, pulmonary hypertension, renal deficiency, stroke, and sepsis can elevate
NT- proBNP levels in the absence of acute heart failure. In addition, obesity, flash pulmaonary
edema, pericarditis, and cardiac tamponade are associated with reduced NT-proBNP levels,
Qutpatient Population

[0108] in outpatient settings, the optimal use of natriuretic peptide assays exciudes the
HFE diagnosis. Therefore, a lower rule-cut cut-off value which increases sensitivity and
negative predictive value is needed, as these patients can present with limited, less acute HF
symptoms. For ambulatory patients presenting to cutpatient faciiities with ¢linical suspicion
of HF not previcusly diagnosed, the assay resuits should be interpreted as indicated in Table
3.

TABLE 3

Age Group {Years) Assay Resudts {pg/mi} lnterpretation

All <135 Negative: Hearf Faihure Untikely
Al 2135 Consider Heart Faikure es well as other causes of NT~proBN$
sevation®

[0109] Clinical conditions such as acute coronary syndrome, atrial fibrillation, pulmoenary
embolism, valvular heart disease, myocarditis, pulmonary hypertension, renal deficiency,
stroke, and sepsis can elevate NT-proBNP lavels in the absence of heart failure,

Limitations

[0110] Patient samples may contain heterophilic antibodies that could react in

immunoassays and cause falsely elevated or depressed resuits. This assay is designed to
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minimize interference from heterophilic antibodies. Additional information may be reguired
for diagnosis.

0111 Expected Values in a Healthy Population {Table 4}

[0112] Expacted values were established non-parametrically using the ADVIA Centaur®
XP system in accordance with CLS Document £P28-A3¢ on a population of 723 apparently

healthy subjects {362 females and 361 males} without HF,

TABLE 4
95th
Mean sD Median Percentile
pgimt pg/mt. pgimb pufml % < % <
Sex Age N (pmol) (pmoli)  (pmolil) {pmol/L} 125pgimL 300 pg/ml
Male <50 120 356(6.61) 950 <35({4.13) 124(14.6) NiA2 Q7.5
years 21.2}
5075 121 78(9.20) 136.4 <35¢4.13) 322{38.0) NIA 94.2
years (16.13
»75 120 56 (661 506 <35{4.13) 154(18.2) NiA 98.3
years (5.97}
Female < 50 122 57 (673 331 37 (4.37) 133 (15.7) NfA 100
years (3.91)
S50-75 120 77 (3.09} 124.0 40 (4.72} 192(22.7) NIA 975
years {14.6)
> 75 120 89(10.5) 2164 43 (5.07) 17821.0) N/A 97.5
years (25.5)
Overall Overatt 723 69(8.14) 1249 < 35(4.13) 163{(19.2) 2.0 97.5
(14.7)

{0113} As with all in vitro diagnostic assays, each laboratory should determine its own
reference interval for the diagnostic evaluation of patient results. Consider these values as
guidance anly.

{0114] Disease Study Group

{0115] ED Population: A total of 3128 subject who presented to the ED with signs and
symptoms of HF were enroiled. Of these, 1148 subjects {476 females and 672 males) were
diagnosed with acute KHF and included in the disease study group. NT-proBNP values are
summarized in Tables 5-6 for subjects with acute HF by subgroups based on age group {Table
51 and NYHA Functional Class (Table 6}, The males with Acute HF are summarized in Table 7,

while the females with acute HF are summarized in Table 8.

TABLE 5: ED Population — All Subjects with Acute HF
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Age Group < 50 years 50-75 years > 75 years
Mean pglmL {(prootit} 6004 (708) 6820 (805} 8591 (1014}
SO pafml (proiil} 7601 (897) 8182 (965) 3984 {1Q6Q)
Median pg/mt {praolil} 3552 (419 3677 (43¢} 5295 (825)
95th Percentile pgimi {prolit} 25,401 (2997) 26,473 (3124} 34,451 (4065)
% > 300 pgiral 94.3 895.0 98.4

TABLE S
Age Group < 50 years 56-75 years > 78 years
% > 450 pg/mt 90.3 NIA? NiA
% > 900 pgimk. NIA 838 NIA
% > 1800 pg/imlL NIA A 85.8
N 230 481 437
TABLE 7
Age Group <50 years 50-75 years > 75 years
Mean pg/mlb {(pmolil) 6715 (792} 6849 (808) 9229 (1089)
SO pgimt (pmolfl) 8088 (954) 7698 (308) 9761 (1152)
Median po/mt (pmollL) 3992 {471) 4085 (482) 5717 (675)

95th Percentile pgimi. {pmolit)
% > 300 pgimt

% > 450 pyimi

% > 900 pghmL

% > 1800 pg/mi

N

27,720(327%)
97.3

94.5

NIA

N

146

24,251 (2862)
96.5

NiA®

87.3

NIA

284

> 35,000 (4130)
28.8

NiA

NiA

84.7

242

& The cut-off value is not applicable for the age group indicated.
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TABLE 8
Age Group < 50 years 50~75 years > 75 years
Mean pg/mL (pmobil) 4768 (563} 6778 (800} 7798 (520)
SO pgimt. (pmolit) 6532 (771} 8853 (1045) 7867 (328)
Median pyfml (pmolfl) 2701 (319} 2889 (341} 4826 (569)
95th Percentile pgfml {(pmolft) 17,118 (20203 > 35,000 (413Q) 26,736 (3155)
% > 300 pgfmi. 89.3 929 97.9
% » 450 pgimL 845 NiA? NIA
% > 900 pg/mkL N/A 787 N/A
% > 1800 pgimt NIA NiA 87.2
N 84 197 195

{0118] ED Popuiation - all subjects with Acute HF {e.g, such as NYHA Functional Class). The

NYHA classifications for the ED population with acute HF are provided in Table 9. Males with
Acute HF {NYHA Functional Class} are shown in Table 10, while females with acute HF are

shown in Tables 11-12.

TABLE S
NYHA Functional Class  All Subjects NYHA | NYHA # NYHA i} NYHA IV
Mean pgimL (pmoliL) 7311 (863) 1520 (179) 5467 (645) 7510 (886) 7506 (886)
SD pgimL (pmoift) 8422 (994) 1544 (182) 7529 (888) 8542 (1008) 8312 (981)
Median pgfml (pmoll) 4232 (499) 1520 (179) 2673 {315) 4362 (515) 4427 (522)
5th Percentile pg/ml. 385 (45.4) NIA? 406 (47.9) 338 (39.9) 449 (53.0)
(pmolil)
95th Percentile pg/ml 30,816 (3636)  NIA 25,448 (3003) 31,3471 (3698) 30,968 (3654)
{prool)
%> cut-off (300 pgimL ) 96.2 100 97.7 95.7 96.6
Minimaum pgimt <35 (4,13) 428 (50.5) 74 (8.73) < 35 (4.13) <35(4.13)
{(pmoliL}
Maximum pg/ml > 35,000 2612{308) > 35,000 > 35,000 > 35,000
{pmolil) (4130) (4130) (4130) (4130)
N 11470 2 128 533 468

> Not applicable: insufficiert samples to calculate percentiles.’?

b Unable to determine NYHA classification far 16 subjects.

¢ One male subject, identifiad as an outlier with an abnormally high PBNPI value, was excluded from the NYHA |
classification summary.

30



WO 2025/019482 PCT/US2024/038174

TABLE 10
NYHA Functional Class All Subjects NYHA | NYHAH NYHA i NYHA iV
Mean pgimL (pmoliL) 7645 (202) - 6478 (764) 7304(862) 8248 (973)
50 pgimL {(pmolil} 8609 (1016) - 8951 (1056} 7992 (943) 9032 (1066)
Median pghnl (pmoiil) 4408 (520} - 3063 (361) 4476 (528} 4835 (571)
5th Percentile pgfml 453 (53.5) - 420 (49.6} 344 (30.6) 762 {89.9)
{pmoii)
G5th Percentile pg/mL 31,457 (3712 - 31,507 (3718;  27,160(3205)  >35,000 (4130}
{pmoiiL}
% > cut-off (300 peimb) §7.5 - 100 36.0 98.5
Minimum pgfmt (pmolil) 53 (6.25) - 321{37.9) 53 (6.25) 65 (7.67)
Maximum pg/fmbL (pmolll) > 35,000 (4130) - > 35,000 (4130) > 35,000 (4130) > 35,000 (4130}
N 6712 0 76 321 264
? Unable to determine NYHA classification for 10 subiects.
TABLE 12
NYHA Functional Class All Subjects NYHA | NYHA It NYHA I NYHA IV
Mean pgfmal (pmolit) 6841 (807) 1520 (179) 3989 (471) 7822 (923) 6547 (773}
SD pgimi. {pmaiil} 8137 (960) 1544 {182) 4425(522) 9323 (1100} 7182 (847)
Median pgimL (pmoliL) 3668 (433) 1520 (179) 2306 2723 4190 {494) 4053 (478)
TABLE 12
NYHA Functionat Class All Subjects NYHA NYHA It NYHA NYHA IV
Sth Percentile pg/ml 229 {27.0) NjA2 173 (20.4) 322(38.0 225(26.6)
{pmolit)
95th Percentile pgiml 26,562 (3134) N/A 13,628 (1608} > 35,000 (4130} 22,407 (2644)
{pmolfL}
% > cut-off (300 paiml} 94.3 100 94.2 95.3 94.1
Minimum pgimL {(pmolil) <35(4.13} 428 {50.5) 74(8.73} <35(4.13) <35(4.13)
Maxirum pgfmb {(pmolil} > 35,000{4130) 2612 (308) 22,489(2654) > 35,000(4130} > 35,000{4130)
N 476% 2 52 212 204

* Not applicable: insufficient samples to calculate percentiles,’?

6117} Cutpatient {OP) Population
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{0118] Atotal of 1033 subjects who presented to the OP setting with signs and symptoms
of HF were enrolied. Of these, 185 subjects {102 females and 83 males) were diaghosed with
new onsat HF and included in the dissase study group. NT-proBNP values are summarized for
subjects with new onset HF based on age group {Tables 13-15} and NYHA Functional Class
{Tables 16-18). Table 13 summarizes OP population — all subjects with new onset HF. Males
with new onsat HF are summarized in Table 14, while females with new onset HF are
summarized in Table 15,

fo11s] The NYHA classifications for the OP population with new onset HF are provided in
Table 16, Males with new onset HF [NYHA Functional Class) are shown in Table 17, while

femaies with new onset HF are shown in Tabie 18.

TABLE 13
Age Group < 75 yaars > 75 years
Mean pghmb {(pmoliL} 1313 (155) 2418 (285}
SD pyfml pmelit) 3756 (443) 5536 (653)
Median pg/mi (pmolit} 449 (53.0} 661 (78.0}
95th Parcentile pgiml (pmoliL) 4547 (537) 13,518 {1595)
% > 125 pg/mlL 82.1 96.1
N 134 51

TABLE 14
Age Group < 75 years > 75 yaars
Mean pg/mL {(pmalil) 2248 (265) 1880 {222)
S8 pgimt. (prooifly 5368 (633} 28671 (315)
Median pgimi {pmolft) 607 (71.6) 638 {75.3)
95th Percentile pgfmL {praolil) 11,609 (1370 10,017 (1182}
% > 125 pgimb 855 90.5
N 62 21
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TABLE 15
Age Group < 75 years > 75 years
Mean pgimi {(prooifl) 508 (59.9) 2794 {330}
SO pgimi {prolit) 500 (59,0} 6897 (814)
Median pgfmit (pmolil} 284 (33.5) T 815
95th Percentile pgimi (pmolil) 1641 (194) 25,710 (3034)
% > 125 pg/mt. 79.2 100
N 72 30
TABLE 16
NYHA Functional Class All Subjects NYHA NYHA it NYHA i NYHA iV
Mean pgfmi {pmolil} 1618 {191 240{28.3) 1352 (160) 2195 (259) 4284 (506)
SD pgimL {pmoiiL} 433257 1) 148 {17.5) 3868 (456) 5696 {(672) 4115 {486)
Median pgfmi {pmolil} 504 {(59.5) 240(28.3) 477(56.3) 651 (76.8) 2839 (347
Sth Percentile pgimL 48.2 {5.69) NiA 48.7 {5.27} 109 (12.9 NIA
(pmoliL)
95th Percentile pgimt 6537 (771} NIA 3870 {(457) 10,271 (1212) N/A
{prmolil)
% » cut-0ff (125 pgimb } 859 a0 82.5 85,0 108
Minimum pgimb (pmolil) <35 {&.13) 135(15.9) <35{4.13) 92 {10.9) 574 (67.7)
Maximum pgimb {(pmolil} > 35,000 (4130} 345{4Q.7}) > 35,000 (4130) »>35000{4130) 11,235
{1326}
N 185 2 137 40 6
? Not applicable: insufficient samples to calculate percentiles.™®
TABLE 17
NYHA Functional Class All Subjects NYHA1 NYHAH NYHA il NYHA v
Mean pgimi {pmoliL) 2155 {254} - 1918¢228; 2313(273) 5364 (633)
SD pgimt (pmoiiL) 4817 (568} 5134 {606) 3060 (361} 4685 (553)
Median pgéiral {pmolil) 621 (73.3} - 555 (65.5) 861 {(78.0) 4595 (542)
Sth Percentite pgfmt (pmolil)  35.6 (4.2} - < 35{1.13} 268{31.6) NIAZ
g5th Percentile po/mi {pmalit} 11,079 {1307) - 10,2721212) 10,457 (1234) N/A
% > cut-off {125 pgimb) 86.7 - 52.8 100 100
Minirmum pgimt (pmolfL) <3513 <35{4.13} 268 (31.6) 1032122}
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Maximum pg/mL (pmoiil) > 35,000 (4130} - > 35000 (4130} 10,457 (1234} 11,235 (1326)
N 83 Q &4 15 4

* Not applicable: insufficient samples 1o cafculate pescentites.’?

TABLE 18
NYHRA Functional Class Alt Subjects NYHA § NYHA §i NYHA 1it NYHA IV
Mean pgfmL (pmokiL) 1180 (139) 240 (28.3) 857 (101) 2124 {251) 2124 (251}
50 pgimt {pmoliL) 3864 (456) 148 (17.5) 2159 (255) 6873 {811) 2191 (259}
Median pgiml (pmoliL) 466 (55.0) 240(28.3) 447 (82.7) 641 (75.6) 2124 (251)
Sth Percentile pglmi (pmolil)  53.1(6.27) VAN 46.4 (5.48) 96.8(11.4) NiA
95th Percentile pgfml (pmolil) 2238 (264) NfA 2192 (259} 25,072(2958) NA
% > cut-off {125 pgsml ) 85.3 100 B82.2 92.0 100
Minimum pglmL (pmolft) <35(4.13) 135(15.9) <35{4.13) 92 {10.9) 574{67.7}
Maximum pg/imt {(pmolfL) >35,000(4130) 345(40.7) 18,109(2137) >35,000(4130) 3673(433)
N 102 2 73 29 2

3 Notapplicable; insufficient samples to calculate percentiles,'?

{0120} 0P Population — Receiver Operating Characteristic Curve
6121} The Receiver Operating Characteristic Curve {ROC) shawn in FIG. 5 presents the
clinical sensitivity and specificity for the enrolled 185 subjects diagnosed with new onset HF
and 848 subjects without HF. The area under the ROC curve for the NT-proBNP assay is 0.839
with a 95% confidence interval of 0.804 to 0.868.
{0122} Performance Characteristics
[0123] Measuring Interval: 35 - 35,000 pg/ml {4.13~ 4130 pmol/i}. The lower limit of the
measuring interval is defined by the limit of guantitation {LoQ). Report resulis below the
measuring interval as < 35 pg/mi {4.13 pmoifl).
[0124] Detection Capability:

Limit of Blank {LoB), 13 pg/m! {1.53 pmol/i}

Limnit of Detection (LoD}, 20 pg/mi {2.36 pmoi/fL)

Limit of Quantitation {(LoQ), 35 pg/mil {4.13 pmolfl)
LoB and LoD wvalues are representative data. The LoB corresponds to the highest
measurement result likely to be observed for a blank sample with a probability of 95%. The
LoD corresponds o the lowest concentration of NT-proBNP that can be detected with a

probability of 85%. The LoQ corresponds to the lowest amount of NT-proBNFP in a sample at
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which the within laboratory CV is 20%. Detection capability was determined in accordance

with CLSI Document EP17-A2.

Clinical Performance

{0125] A total of 3128 subjects with signs and symptoms of acute HF who presented to
the ED, were prospectively enrclled in a multi-site ciinical evaluation of one non-limiting
embodiment of the NT-proBNP assay of the present disclosure. Diagnosis and severity of HF
were determined by an independent central adjudication panel of expert clinicians
{cardiologists}. 1148 subjects were adjudicated as acute HF, and 1880 subjects were
adjudicated as without HF.

[0128] The descriptive statistics for the NT-proBNP test resuits {pg/ml} were determined
for the ED Population at enroliment,

{0127} Table 19 summarizes the baseline characteristics for all of the ED population, while

Table 20 summarizes the baseline characteristics of the £ED population by age group.

TABLE 1¢
Adjudicated Diagnosis

Positive Negative
N 1148 1980
Mean 7330{865) 1226 {145}
pgimlb. (pmalil}
S 8444 (998) 3097 (365)
paimL (pmiolil}
Median 4237 {500} 206 (24.3)
pafmib (pmolfl}
Quartile 1 1999 (236) 57 {6,73)
pofmL (pmolit)
Quartile 3° 8882 {1048} 1001 (118}
pgfmi {(pmolfl)
Minimum < 35{4.13} < 35(4.13}
pafml {(prmolfil)
Maximum > 35,000 (4130) > 35,000 {47130
paimi (pmolil}

3 25th Percentile.
b 75th Percentile.
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TABLE 20
Adjudicated Diagnosis
Positive Negative

Age < 50 years
N 230 678
Mean 6004 (708) 577 {68.1)
pgiml {pmolil}
Sh 7601 {897) 2435 (287)
poimb {pmold)
Median 3552 (419) 72{8.5}
pgiml (proolil)
Quartile 13 1410 (166) < 35(4.13)
pgfmd (proaoiit)
Quartile 3b 7083 (836} 235(27.7)
pyiivel. (pmolit}
Minimum «35{4.13) < 35(4.13)
pafml {pmolil)
Maximum > 35,000 (4130) > 35,000 (4130
pgiml (pmolit}
Age 50~75 years
N 481 8§20
Mean 6820 {805) 1040 (123)
pgimd {pmolit}
SD 8182(965) 3057 (381}
pg/mL {(pmold)
Median 3677 (434) 205(24.2)
pghrl {pmolit)
Quartile 1654 (195) 66{7.79)
pgimd. (pmolit}
Quartile 3 8602 {1015} 786(92.7)
pg/ml {pmaoli)
Minimura < 35 (4.13) <35(4.13}
pgiml {pmolil}
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Adjudicated Diagnosis
Positive Negative

Maximum » 35,000 (4130} > 35,00C (4130}
pgimL (pmoitl)
Age > 75 years
N 437 482
Mean 8591 (1014} 2455 (290)
pafmL (pmolfL)
o 8984 (1060) 3613 (426)
patnal {pmelfL)
Median 5295 (625} 1069 (126
paiml (pmolil}
Quartile 1 2764 (326} 287 (33.9)
pafmk {pmolil}
Quartile 3 10,309 (1216) 3021 (3536)
pgimlb (pmoiiL)
Minimum 79(9.32) < 35 {4.13)
pgimb (pmolily
Maximum > 35,000 (4130} 26,256 (3098)
pyfmi {(pmolit)

¢ 25th Percentile.
& 75th Percentile.

{0124] Likelihood Ratic

{06129] The NT-proBNP resuits were stratified into three determinations based on an
overall rule-out cut-off value of 300 pg/ml and age-specific rule-in cut-off values, and
compared to the adjudicated diagnosis for acute HF. The pre-test risk {or prevalence} of HF
within this study was 36.7%. Relative to this pre-test risk, the risk of HF increased to 67.2%
for subjects with a positive NT-proBNP determination {post-test risk}. The likelihood ratio
compares the probability of a NT-proBNP test result given acute heart failure to the
probability of a NT-proBNP test result given heart failure. For a positive NT-proBNP test result,
a likelihood ratio of 3.53 indicates a person with acute HF is 3.5 times more iikely to have a
positive test result than a person with no acute HF, Subjects with an indeterminate result had
a reduction in post-test risk of HF to 24.3% and were pearly half {LR 0.55) as likely to be in the
HF population than in the negative diagnosis population. For a negative NT-proBNP test
rasult, a likelthood ratio of (.07 indicates a person with acute HF is 0.07 {less than 1/10%™}

times likely to have a negative test than a person with no acute HF.

37



WO 2025/019482 PCT/US2024/038174

{0130] The analysis of clinical performancs between the non-limiting embodiment of the
NT-proBNP assay of the present disclosure and the adjudicated diagnosis employs a 2-by-3
contingency table format. Tablas 21-32 summarize the NT-proBNP results versus the
adjudicated diagnosis for acute HF {positive or negative} using the following determinations:

greater than the age-specific rule-in cut-off value {positive)

botween the rule-in and rule-out cut-off values {indeterminate)

below the rule-out cut-off vaiue {negative)
The LR shouid only be used for the ED population.
0131 ED population - Clinical agreement between the NT-proBNP results of the non-
limiting embodiment of the assay of the present disclosure and Acute HF Diagnosis. Table 21
summarizes the results for all sex and age groups combined; Table 22 summarizes the results
by age group; Table 23 summarizes the male subjects by age group; and Table 24 summarizes
the femaie subjects by age group. Analyses were aiso performed for relevant ED population

clinical subgroups as shown in Tables 25-32.

TABLE 21
Adjudicated Diagnosis

NT-profBiNF Deter- 35% Confidence Interval

mination Cut-off Value Positive Negative Total Post-TestRisk (%) R+ (B

Positive > ASCE 987 482 1469 §7.2% (98711469 353 (3.26,3.83)
{64, 7%, 62.6%)°

Indeterminate 300 pgimal- s ASC 117 355 482 24.3% (1171482 G55 {D.45,0.67)
{20.5%, 28.3%}

Negative < 300 pyenl. 44 1133 77 7% (44M177 807 {0.05,0.0%
{2.7%, 4.8%})

Totat 1148 1380 3128 Pre-TestRisk = 35, 7% {1148/3128)
Q5% Ct: 35.1%, 38.5%

2 Age specific rute-in cut-off value.
b 95% Confidence interval,

R (# BF Positive for NT-proBNP Determination { # HF Positive Diagnosis Total}
* ¥ HF Negative for NT-RroBNP Lietermination | § HF Negalive Diaghosis 10ta0)

Example

N
(98711148) 4 oo

Positive NT-proBNP Determination = (4837

The analysis was conducted by pooling all age groups and by subgroups based on age group
and sex.
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TABLE 22
Adjudicatad Disgrosis
Agelyesrsy NT-proBNP Lut-offpgiml  positive  Negutive  Total Post-TestRisk (%) LR« 95%Q
<30 fositive 2 250 28y 123 33 &3.O% (20WFHS} BLY {234, %9
{57.5%, 88,250
tndudnyingte 3GE~ 2 453 B 13 7 22658120 T {045 2R0Y
{13.8%, S3%)
Hepatve < I 13 538 w33 2:4% {15403 QOY (G08, 0.12)
{1.3%, 8.0%)
Tors 236G 878 508 Pra-Tast Risk w 38, 3% {2301008)
3075 Fusiive > 900 403 8% RB AR, 9% {4DHSUY} 3.5% {33 A
164.6%, 7235
fkassessiisate FGG ~ 2 2B 34 R334 kAL E PR BNR) [RY (GAYLTTH
UI2.6%, 31e%:
Magathes < 300 24 478 433 4.8% (241409} Q09 {806,043
3%, 7%
Yoras 481 320 3304 PravFest Risk « 37.0% {43 111301)
>75 Positive > 1800 375 174 549 68.3% (375/549) 238 (210, 2.69)
(64.2%, 72.2%)
indeterminate 300 -5 1800 S5 186 241 22.8%(55/1241) 0.33 {0.25,0.43})
(17.7%, 27.7%)
Negative < 300 7 122 129 5.4% {71129} 006  (0.03,0.3)
{2.2%. 10.9%}
Total 437 182 919 Pre-TestRisk = 47.6% (437/919)

» 95% Confidence Interval.
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TABLE 23

Adjudicabrs Diagnrasis

Agelyesrsy NT-proBNP Curoffpgiml. Positive  Negstive  Yota Post-Test Risk (3 (Re BRRCY

<58 Pusitive > 450 38 £ 7 8. 7% {13207 43¢ {347,493
{(59.8%, 73R
fndatorminate 3G - 5 ¥50 3 7 " 38R MUY .23 §0.38, 418
(R5%, 63.2%)
Negutive < ¥ 4 237 PLE 3,Y% 18124} 08 BOLEW
{.5%, 4.3%)
Bukal 146 313 453 Pre-TastRisk » ¥1.8% (1485859
S~7% Posithe g2t ] g HS 352 F0.9% {IRA35 7} 345 (2N 41
{BR.4%, 75.%
frisatanmingte 308 - =900 sy o1 17 RN ZENN} T4y OIF. 88
{1a, 30.9%)
Kegutive < 300 W0 e 225 4.2% {1226} Q87 B4, 62
{318, SO
Totd 84 313 a8 Pre-Tost Bish » 43.9% (28RS
P Pasitve > 3850 305 8% 288 P28 {FUGEEKY 222 {1 X6 2.58)
{55.5%, 76,3
fndatermingie 300 -~ ¢ 1860 33 a% 123 7SR 3N TH} T34 {034,040
{F04%, 36.4%)
Negitive - 300 3 R4 49 5,38 IdH G086 {042, 0
£1.3%, 16.5%)
total EL 2y 458 Pretost Bivk ~ $.2.6% (242886}

» 958 Contidence intenal.
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TABLE 24
Sofuricatat Hagaoss
Age (yrars) NT-pro8iNP Cutoff pgiml  Fositive  Nagaties  Toas Poat-Test Risk @43 e 95K
<38 Pasitive > 450 73 s 128 B8B83 HI2D) 571 (4.39, 74n
{37.8%, 5388
indetamrningd 330G - w450 & 12 18 BB {4518) 145 (248, 8.28;
§7.3%, B2.4%%
Hagstive < 300 3 293 MR 2.9% {1308 G13 Q07 624
{3.3%, 5.5%9)
Tatd B4 3835 346 Pea-Toxt Risk « 18, 7% (842449
30-7% Pasitied >0 15% 81 i 8B.7% 185238 387 (R2R 8%
{GHI%, TL
ndesnnminete SO~ 2500 28 £ 27 28.9% {28187 SR8 (56 1.26}
{20.1%, 35.0%)
Negative £ 3 14 Py 273 S8 (18873 411 {007, DR
{2.5%, ] 553
Tots I}7 LonY (ST Pracfew Risk o 37 9% (QFBGE)
>3 Pasitive > TEX 170 8 261 H8, 1% {IF0ETS 2583 f2A2.38Y
{53.0%, PQ.5%)
Iaddetassissate IRG- 5 1800 2 o7 318 T2 3% {21831} 425 {019, D45
{YT4%, 25.5%)
Nagativs < 3 4 kLS &0 5.0% (R80; 57 {002,031
(E4%, 12,3
Totat 1235 24 48R PreTost Risk ~ 43 5% (1881358}

2 g0% Confidence titenval,

TABLE 25

ED population — Clinical Agreement Batweean

NT-proBNP Results and Acute HF Diagnosis in Patients with BMI <30 kg/m?.

Adfudicated Biagnosis

41

agefyenrsy NT-proBNP  curoffpuimt  “Fostve Negatve  Jotat Postisst Qisk{s) Ry 94%Q
< &G fositive ~ 450 83 52 10 8.0 (321109 477 {3175, 6070
(A0.0%, &%
fsdeterminate 208 ~x 450 0 8 8 D% (8} Rpr N
Keqative < 306 & 188 188 L% 0 RRY MA NIA
Yotal 52 8 300 PeaTesi Risk ~ 17 3% 4521300
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50-75 Positiva

fndeterminate

Negative
Toush

Positive
indetarminate
Negative

Total®

> 8330

300 - < 900

< 300

> 1800

300 - = 1800

< 300

168 101
) 71

0 188
174 361
24¢ 131
21 197
1 €5

262 203

269

77

6

565

62.5% (168{269)
{56.4%, 68.3%)

7. 8% (6i77}
(2.9%, 16.2%)

0.0% {0189}

fre-Test Risk = 32,5% (1741535}

64.7% (240137 1)
(58.6%, 69.6%)

16.4% (211128}
{10.5%, 24.0%)
1.5% (1i66)
{8.0%, 8,2%}

Pre-Test Risk » 46.4% (262/565)

PCT/US2024/038174
345 (232, 4.08)

018 (0.08,0.40)

NA A

212 {1.85 242
023 {0.15,0.35)
002 000,013

3 95% Confidence Interval.
b Not applicable.

TABLE 26

ED population — Clinical Agreement Between

NT-proBNP Results and Acute HF Diagnosis in Patients with BMI <30 kg/m?”.

Adiuticared Diagnosis
Agetyears) NT-proBRP  cuceffpatmt  Positive Regative  Total Post-Tast Risk &%) e U
<530 Positive = 453 147 &2 N6 8. 3R (178214} 13 {411, 648
{OT.A4%, PR
Indetenningte R0~ £ 3%0 7 ki 7 GI2%GHD T8¢ D% 438
{19.4%, §7.0%
Plusgative Egity 13 323 BRI EX SRR £ D BOE 016
{2.1%. 5.5%}
Towsf 87 Rledd 563 e Test RISk ~ 29.3% (187553
8279 Positive BB 217 &7 284 7E.9% (17288 481 {383,808
{10, 81.5%:)
reteaninge 00 - W0 16 85 123 34.8% (ARTRY QI {7, L0
{Z8.8%;, 83 &%y
Pasgative = QL X 272 248 TR (2SS RERES XD SR L
§5.0%, 11,9
Tt 288 225 1 Fre-Test RSk ~ 4G 2R 28HIF T
>73% fositive > 1800 11y 38 198 FRER{TIHIESY 302 {335, 44845
BR.7%, 83.3%:)
dstarminate 300~ 1200 38 81 a1 22,0% (3090 D81 {0.35,074)
{23.5%, S3.6%)
Mergative < W & 52 57 BB (R4} QIGO0 0248
{2.9%, 19.3%)
Towt 148 153 o7 FrenTent Bisk ~ 9. 7% {14824}

= g35% Confidenss interval.
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TABLE 27

ED oopulation — Clinical Agreement Between NT-oroBNP Results

and Acute HF Diagnosis in Patients with eGFR < 80 mi/Min/1.73 m2.

PCT/US2024/038174

Adfudizated Disgraosis
Age {yuars) NT-proBfNP  cyeofs pyfeml. Positive  Nogetive  Yotal PostTast Risk () e 9% G
<50 Pasiiva » ABG 7t 3% 311 &4.5% 20110) AR {135,208
{55 2%, F3.TRY
Bidutecsrsingte K~ 2 350 3 3 £ SO.0% {316} DY {5313, 4.3%)
{31.8%, 88,2%}
Negative = 30 3 i 3 365 {428 D03 D0, 3248
@1, IR
Totai 74 5% ) Pon-Tost Risk ~ S2.4% (F&185)
X375 Positive 830 78 pd zag BE.2N{ITERAR) 308 {378, 288
{63 3N, 73.0%)
Rndetormingts XKD - ¢ 960 1@ 35 &% HAK%: {39S5) 0.5 ({LRG, OXES
{2227, 4B.6%)
Negative < 301 7 8 H8 8. 2% (7RG G009 $8.068, 2%
{3.4%, 16.2%}
Yo 232 186 398 Pre Tent Kink o A0.R% (20203493
7% Posiive » 184G Pl 6% 3¢5 1.8 250R8%) TR B.73,2.30
{8636, FOER
Biehadecssicate 20~ £ FERO 2 8& e QN XN D23 {313,838
{13.0%, 28.7%)
Negative < 35¢ Q 34 k) .00 {543 WA WA
Tonal 282 237 503 Pro-Test Rigk « B8 4% (283K}

2 235% Confidence Intendai
b Kot applicabla,
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ED oopulation — Clinical Agreement Between NT-proBNP Resuits and

Acute HF Diagnosis in Patients with eGFR 2 80 mL/Min/1.73 m2.

Adjudicisted Birgoosts
Aqe{years)  NT-proBNP  Cutoff pgimt Positive  Negative  Totst Sast-Test Risk (X} LRy 25% 0
= &Q Busithen > 453 137 83 223 A2 3% (FINHB 822 {507, 769
{36.5%, 6879
Indoturminate 200 ~ X 450 & 1R 13 IR {9 181 038 2959
{6.3%, 95.5%)
Negstive < 330 33 473 246 2.3% {11496} Q09 {803 018
$1.1%, 4.0%
Total 3% %73 #3& Bre-Toot Risk «.23.0% {152172%)
50~75% Pasitive > 200 223 ™ 323 68.8% (223/324) 4.87 (4.04,5.87)
(63.5%, 7%.8%)
Indaterminate 300 - < 900 34 122 188 21.8% (3411 88) 061 {0.43,0.87)
(15.6%, 29.1%)
Negative < 300 17 381 398 4.3% {¥7i398) G0 (0.06,0.16)
(2.5%, 6.8%)
Tatal 274 04 878 Pre-Test Risk = 31.2% (274/878)
=79 Pasitive > 1800 113 &7 180 62.8% (1130180} 277 (2.241, 347
(55.3%, 63.9%)
indeterminate 300 - £ 1800 32 27 129 24.8% (320129) 054 {0.38,0.77%)
(17.6%, 33.2%)
Negative < 300 7 36 33 7.5% (7193) .13 {0.06,0.28)
{3.1%, 14.9%)
Jotal 152 250 402 Pre-Test Risk = 37.8% (152/402)

s §5% Confidence Interval.
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TABLE 25

PCT/US2024/038174

ED Population — Clinical Agreement between NT-proBNP Results and

Adjudicated Acute Heart Failure Diagnosis in Patients with History of Heart Failure

Agefynarsy NT.proBfe

Cu-off paimi.

Adjudinated Uirgraosis

Fosttve | Bagatve VOGS

Poat-Test Risk {6} 18 E% O

34] Positiex
Insiaterminat
Nugauive
Tatat

BO-% Pusitive

Inderermungie

Regxtive

Yowt

>33 Posite

Indetermingie

Nogative

Youst

RN ts]

300 -~ x N

> 180G

306 ~ % 1800

<300

Y

7R

312

WG

&3

k<

¥

G4

33

R 4

344

35

83

14

-
.3
e

228

23

32

$28

353

€3

8

2

THAN (1ST220 13T 144,208
{B4.9%, 77 2R%P

WIRBR T4 018,12
{13.5%, A4}

19.2% (1261} 017 D4Y, 3%
{10.6%, 31.8%

Pre-Tas Risk « 3. 3% (1742943

238 {183,254

C38 WAL 0AB:

Y% 202 G313 {008 BES

{108, &3 9%

Pre-Test Risk » F0.ORITSHEN

?5.5% (26353} TE8 (148, 1.95)
(70N, FR9%
22.3% (3R} Q.56 018, 0.38)
SRIBR, M2
22.2% (H8) L% 08,047
(R.4%%, 47.6%)

Fra TS Risk = §4. 7% {39845

* bEY Canfidence frtenval.
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TABLE 30
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ED Population ~ Clinical Agreement betwean NT-proBNP Results and Adjudicated Acute Heart

Failure Diagnosis in Patients with No History of Heart Fallure

Adfusicsted Diagnosis

age(yrar) NT-proBNPF  CQuttpgiml.  “Positive  Negshve  Towt PostFest Risk 88 L& 95N
< 5Q Pesitive =380 37 53 piv ] 47 0% (A7) BY4 {(&A4, 11431
{35.9%, 57.2%0
indeisminate 200 - 358G 3 10 33 PERE TGN 362 RRG, 1088
B.0%, 53.3%;
Negative < 3% 1 451 AS2 .2% {14 802 D48, Oy
Q0% 12N
ot 3% K31 LS Pre-Tast Btk « S.0% {51845
HO-FR Positive ORYE 8¢ fesed 367 521 BF6N A¥3 {EBL AN
DN, 3N
ndelermiiaqly 300~ 2 W3 Rty o2 312 BTN ERRIE R
R4, 1588
Negative <« 3% 3 RO 38 SN {3IEARY 305 {3, G4
{G.3%, 2.5%;
Tows 300 $27 &7 FreTast Rk » 15.9% {1Q0RE7Y
¥ 75 Positive > 188 W 43 188 56 PHRHISY A8 R, 347
{(IB.7N. $3.3%3
ndetenting’ N0 -85 &% ¥13 233 7SR5I BA7 B3 C6%
£13.6%, 59,79
Negarive < 3% ¥ R 2% 35% 3N Q7 {80,020
G.a%, 86505
Yot 134 287 43 PoaTort Rk w 31 1% {13431}

> 5%% Confidense ierval,
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TABLE 31
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ED Population — Clinical Agreement between NT-proBNP Results and

Adjudicated Acute Heart Failure Diagnosis in Patients with Comorbidities

Adjudicated Blagnosis
Agaiyesrsy NT-probhp Loroffpgimt.  Pasitive  Ragative  Tolal Sost-Tent Risk 03 W 95N
<58 Bazitivs = 456 173 FO 262 H6 0% (YR 19¢ (L3G 48N
$IF IR, FLIER
dearmirads 380 -5 4502 7 13 0 35.0% {420 LIT (04%, 2.7
$3%.4%, 59, 2%:}
Ragatio < 304 13 A 303 37%{11301) 08 004,014
£31.8%, 5.4%}
Tota® 191 302 83 Pro-Test Risk » 32.8R (1915583}
50-75 Paositive > 300 374 168 534 70.0%{374/534) 3.67  {3.18,4.23)
(65.0%, 73.9%)
indetesminate 300 - < 900 52 141 133 26.9% (521193) 0.58 (0.43,0.78)
(20.8%, 33.5%)
Negative < 300 24 405 429 5. 5% (241429} 0.0%  {0.06,0.14)
(3.6%, 8.2%)
Total 455 706 1156 Pre-Test Risk = 38.8% {450/1156)
>75 Positive > 1800 35 155 506 £9.4% (351/506) 241 {2.11,2.76)
{6%.3%, 73.4%)
indetessminate 300 - = 1800 52 168 220 23.6% (521226) 0.37  {(D.25, 0.44)
{1B.2%, Z29.8%)
Negative <300 7 114 133 H5.8%(7M21) Q.07 {0.03,0.14)
{2.4%, 11.65%)
Totak 210 £37 847 Pre-Test Risk = 48.4% (410/847)

3 95% Confidence interval,

b Includes subjects with at least one of the following comorbidities: dizbetes, renal insufficiency (eGFR values
< 60 mUmini1.73 m?), andfor hypertension.
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TABLE 32
ED Population — Clinical Agreement between NT-proBNP Results and

Adjudicated Acute Heart Failure Diagnosis in Patients without Comorbidities

Adjudivated THagnasis

Ayge {ynare} NT-proBNP Cutoffpgiml. Positive  Negative  Tovel 2ost-Tes Risk (%) iRe  SHRQ

% 58 fastve > 350 2% 3t K 48, 3% {3860} FTRY {5.44.1088
(3E.2%, €1 6P
indatermingie 3NN - RS 1 3 7 14.3% (U7} 138 QIF L8
£.8%, $7.9%
Negathve < 300 2 prtd A Q9% {28229 Q0?7 {042, QR
{0, 1%, 3.9%
Total £ R pacy Rrg Tost Rigkw 108 {YH206)
5375 fosthve > GO0 25 23 48 §2.1% {3548} 4233 280,818
{R7.2%, &8 7%}
indR@ImMmInge NN - SO0 2 18 b2} 0.0% (130} 243 O LR
1%, 317
Negative < 308 ¢ &4 &4 Q0% (46} NiRE NI
Tostal 27 183 132 ProTest Risk « Q8% 27113848
> 7S Positive > 1860 22 18 ag 55.0% {22140) 210 (133 308
{(38.5%, 70.7%)
fndeterminate 3G0 -~ 2 1800 3 17 20 15.0% (3120} 03¢ (0.10,0.93)
{3.2%, 37.9%)
Negative «< 300 4] 8 8 0.0% (8 NiA NIA
Total® &5 43 &8 Pra-Test Risk = 36.82% {25/63}

3 95% Confidence interval,

& Includes subjects with at least one of the foflowing commorbidities: diabetes, renal insufficiency (eGFR values
< 60 mLiImind1.73 m?}, andfor hypertension.

< Not applicable.

{8132} The following statements are hased on performance in the clinical study:

{6133} Patients with BMI 2 30 kg/m?® had a higher rate of false negatives compared to
those patients with BMI < 30 kg/m?. Of the total false negatives (44/1148), 41 {93%) came
from patients with BMI 2 30 kg/m?, 1{2.2%) came from a patient with a BMI < 30 kg/m?, and
2 {4.4%6} were from patients with unknown BMI,

{0134} Patients with eGFR < 60 mbL/min/1.73 m? had a higher rate of false positives
compared to those patients with eGFR 2 60 mb/min/1.73 m’. Of the 492 total patients with
eGFR < 60 ml/min/1.73 m’ adjudicated as no acute HF, 226 {45.9%) had NT-proBNP
concentrations 2 ASC. Of the 1427 total patients with eGFR 2 60 mL/min/1.73 m¥ adjudicated
as no acute HF, 251 {17.6%) had NT-proBNP concentrations = ASC. Sixty-one {61} patients

adjudicated as no acute HF {3.1%) had unknown eGFR.
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{0135] Patients with a history of HF had a higher rate of false positives compared to those
patients with no history of HF, Of the 527 total patients with a history of HF adjudicated as no
acute HF, 243 {46.1%) had NT-proBNP concentrations > ASC, OF the 1338 total patients with
no histery of HF adjudicated as no HF, 216 {16.1%} had NT-proBNP concentrations of z ASC.
Of the 1980 patients adjudicated as no acute HF, 115 {5.8%} had unknown history of HF.
{0136} Variation in NT-proBNP concentrations due to high BMI, low GFR, and history of
HF are extensively supported by literature,

Clinical Performance in the OP Population

{01371 A total of 1033 OP subjects with signs and symptoms of new onset HF were
prospectively enrolled in @ multi-site clinical evaluation of one non-limiting embodiment of
the NT-proBNP assay of the present disclosure. The clinical performance was assessed using
a single cut-off value of 125 pg/ml.

{0138] Diagnosis and severity of HF were determined by an independent central
adjudication panel of expert clinicians {cardiclogists}. One hundred eighty-five {185} subjects

were adjudicated as new onset HF, and 848 subjects were adjudicated as without HF,

TABLE 33
OP Population - Baseline Characteristics
Subjects with new onset HF Subjects without HF
N 185 848
Mean 1618 (191} 200 (23.6)
pafmi (pmolil)
SD 4332 (511} 364 (43)
pg/mi {praoif)
Median 504 (59.5) 79(9.32)
pgfmL {pmoliL)
Quartile 12 222(26.2} 38 (4.48)
paimd {(pmolit)
Quartile 3° 1152 (136} 189 (22.3)
pgiml (pmoliL)
Minimum <35{4.13} <35(4.13)
pgfmb {pmolil}
Maximum > 35,000 (4130) 3943 (465)
pgimi (pmoliL)

3 25th Percentile.
b 75th Percentile.

Clinical Sensitivity and Specificity
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Clinical sensitivity and specificity were determined for the OP population and

relevant QP clinical subgroups by comparing the performance of the non-limiting

embodiment of the NT-proBNP assay of the present disclosure to the adjudicated diagnosis.

Using a single cut-off of 126 ng/mi, relative to the adjudicated diagnosis of new onset HF, the

analysis consisted of calculations of dlinical sensitivity, clinical specificity, Positive Predictive

Value (PPV), and Negative Predictive Value (NPVY). The resuits are summarized in Tables 34-

38,
{0140}
Document EP1Z2-A2.
TABLE 34

OP Population Clinical Performance - All Subjects

Clinical sensitivity and specificity were determined in accordance with CLSI

Cut-off Value Sensitivity Specificity PPV NPV

125 pgfmb 86.0 % (159i185) 64.3% (545/848) 34.4% (159i462) 95.5% (545/571)
(80.1%, 90.6%) {60.9%, 67.5%) (30.7%, 39.0%) {93.4%, 97.0%)

2 95% Confidence Interval.
TABLE 35
0P Population Clinical Performance by sex and age group

Group Sensitivity Specificity PPV NPV

Males < 75 years  85.5% {53/62) 68.9% (179/260) 39.6% {53/134) 95.2% {179/188)
{74.2%, 93.1%)° (62.8%, 74.4%) {31.2%, 48.4%) (91.1%, 97.8%)

Females <75 79.2% (57172) 70.8% (335/473) 29.2% (571195) 95.7% (3351350}

years (67.5%, 87.8%) {67.0%, 74,9%;} {23.0%, 36.2%) (93.0%, 97.6%)

Males>75 years  90.5% (19/21) 37.2% (16443} 41.3% (19/46) 88.9% (16/18)
{69.6%, 98.8%) (22.8%, 51.7%) (27.0%, 56.8%) {65.3%, 98.6%)

Females > 75 100% (30430} {(88.4%, 20.8%{15/72) 34.5% (30487) 100% (15115)

years 100%) {12.2%, 32.0%) {24.6%, 45.4%) {78.2%, 100%)

2 95% Confidence interval.

TABLE 36

OP Population Clinical Performance by BMI

M Sensitivity Specificity 444 NPV

BMI < 30 kgim? 88.2% (67176} 60.6% {238/393) 30.2% (67/222) 96.4% (238247)
{N = 465} (87.7%. 99.6}® (63.5%, 75.0%} {(31.9%, 49.1%} {96.1%, 959.9%)
BMI = 30 kghm? 84.4 {92/109) 67.5% (303/449) 38.7% (92/238) 94.7% (303/320)
(N = 558) {76.2%, 90.6%) (62.9%, 71.8%) {32.4%, 45.2%} {91.6%, 96,9%)

2 BMIstatus not avaitable (N = 6},
b g5% Confidence Interval,
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TABLE 37

OP Population Clinical Performance by eGFR

RGFR? Sensitivity Specificity PPV NPV

2GFR < 60 mlimin/1.73 wé 100.0% (33/33) 32.7%(18155) 47.1% (33/70) 100.0% (1818}
(N - 88) (89.4%, 100.0%%  (20.7%, 46.7%) (35.1%, 39.5%)  (81.5%, 100.0%}
eGFR2 60 mUmin/1.73 m? 96.4% (54/56) 69.5% (182/262)  40.3%(54/134)  98.9%(182/184)
(N=318) {87.7%. 99.6%) (63.5%, 75.0%) (31.9%, 49.1%)  (96.1%, 99.9%)

2 oGFR status niot available (N = 627).
v 95% Confidence interval,

TABLE 38

OP Population Clinical Performance by Comorbidities

Comorbidities® Sensitivity Specificity PPV NPV
Comorhidities present 86.4% (153/177)  60.7%(396/652)  37.4%{153/409)  94.3% (396/420)
{N = 829) (80.5%, 91.1%)¢ {56.9%, 64.5%) {32.7%, 42.3%) (91.6%, 96.3%)
Comaorbidities not present 75.0% (6/8) 76.0% {136/179)  12.2%{6/39) 98.6% {136/138)
{N=187) {34.9, 96.8%) {69.0%, 82.0%) {4.6%, 24.8%) (94.9%, 99.8%)

s [ncludes sutijects with at least one of the fallowing comarbidities: diabetes, renal insufficiency (eGFR values
< 60}, andfor hypertension. Comorbidity status not available (N = 17).
® 95% Confidence Interval.

{01411 Precision
{6142} Precision was determined in accordance with CLSI Document ERDS-A3. Samples
were assaved in duplicate in 2 runs per day for 20 days. The resulis in Table 38 are

representative of the performance of the assay.

TABLE 3¢
Repeatability Within-Laboratory Precision

Mean spt cve sD v
Sample e pgfmb (pmobi) paiml {(pmalfiL) {%} pgiml (pmoilL) {%)
Serum A 80 116(13.7) 6.1 {0.720) 53 7.8(0.920) 6.7
Serum B 80 271(32.0) 9.6{1.13) 35 10.8 (1.27) 4.0
Serum C 80 380 (44.8} 5.4 (0.637) 1.4 8.9 (1.05) 23
Serum D 80 806 (95.1} 15.3{(1.81) 1.9 16.7 {1.97} 2.1
Serum E 80 1597 (188) 25.7 (3.03) 1.6 31.6{3.73) 20
Serum F 80 25,073 (2959) 416.4{49.1) 1.7 £90.1 (81.4) 2.8
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Repeatability Within-Labaoratory Precision
Mean spb o s v
Sample Ns  pgimb (pmolil) pgimL {pmoliL) (%) pgfmiL {pmol/L) (%)
Control 1 80 144 (17.0) 5.6 (0.661) 3.9 6.7 {0.720} 4.2
Contral 2 80 418(48.3) 8.7 (1.03) 2.1 12.1(1.43) 2.9
Control 3 80 4778 (564) 3.0 (1. 19 134.7 (15.9) 2.8

2 Number of measurements.
5 Standard deviation.
¢ Coefficient of variation.

The assay was designed to have the foltowing precision.

Concentration Interval

Pracision

Repeatability {Within-Run}

Within-Laboratory (Total Precision)

100-500 pg/mb (11.8-59.0 pmolil. }
> 500 pg/mi { 59.0 pmoliL )

=5.5%Cv
<7.0% v

< 8.0%CV
< 10.0% CV

[0143] Reproducibility

0144}

Reproducibility was determined in accordance with CLSI Document EPO5-A3.

Samples {N = 80} were assayed in triplicate in 2 runs per day for 5 days at 3 sites. The results

shown in Table 40 are representative of the performance of the assay.
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TABLE 40
Repeatability Between Run Between Day Betweean Site Reproducibility

Mean 5D° SO Sp S0 S0
pgimL pgiml cyr pgfmt v pgimL o paimi o pagimt oy

Sample (pmoifl)  {(pmelld (%) {pmolt) (%) (pmold) W) (pmoif) {9 {pmoid) R

Serum A 141 4.1 2.9 1) 0.0 a8 0.6 5.7 4.0 7 5.0
{16.6} {0.484) {0.000} (0.094} {0.673} (£1.826)

Sevum B 324 7.6 24 0 [eXs] 2.5 08 6.7 21 10.8 3.2
{38.2) {0.897) {Q.Q00} {Q.307} Q.79 (1.29)

Serum € 489 85 1.7 [ 0.0 4.3 1.0 15 3.1 18 37
B2.7) (1.00) {0.Q00) Q.578) (1.77} (22

Serum D B2 V4.7 18 [ 0.0 2.3 1.2 i85 2.2 255 3.1
97.2) {1.73) {0.000) (1.18) 2.18) 3.6

Serum € 1641 2%.4 1.8 139 0.3 8.6 0.6 35 2.1 487 30
{194) {3.47) (1.64) [¢RE) (4.13) (5,75

Sefum f 10,428 184.6 1.8 49.7 0.3 9587 0.3 3783 3.6 4311 A3
(1231} {21.8) {5.86) {11.3) {44.2) 509

Serum G 19,469 3431 1.8 147.4 0.8 Q 20 643.1 33 7458.5 3.8
{2297} 41.2) (17.4) {0.000} {75.9} (88.1}

Serum M 28,860 £36.8 24 bt} 0.0 1274 Q4 7361 26 10216 35
(3405) (82.2) {0.000} (15.0) (86.9) {121)

Control 1 146 4 2.8 1.2 o0& 1.7 1.2 48 33 [+X4] 45
{17.2) 04725 {0,142} (0.201} {0566} Q779

Conwol 2 430 9.3 22 38 0.9 1.9 0.4 129 30 18.% 3.8
(50.7} (110} {6,448} {0.224) {1.58) {1.95)

Contrnl 3 4965 89 1.8 42.9 0.9 324 0.7 129 286 165.7 33
(586) {13.5) (5.06) {3.82) (15,23 (19.5)

a Standard deviation.
b Coefficient of variation.

{0145] Specimen Equivalency
{0146} Specimen eguivalency was determined with the Passing-Bablok regression model
in accordance with CLSI Document EP0%9¢c-ed3. Agreement of the specimen types may vary

depending on the study design and population tested.
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TABLE 41

Tube (y) vs. Serum () Regression fquation Sample Interval Ne b

Plasma, dipotassium EDTA y="1.00x+ 1 pgimL 50-30,134 poimL 50  1.000
(y = 1.00x + 0.118 pmoliL} {5.90-3556 pmoliL)

Piasma, lithium heparin y=1.00x + 4 pgiml 57-30,390 pg/mi 50  (.99%
{y = 1.00x+ 0.472 pmoli} {6.73--3586 pmoliL)

Gel-barrier tube 1 (serumn) y=1.00x - 2 pghnti. 54-30,122 pgfmi 50 1.000
{y = 1.00x - 0.236 pmolfL} {6.37-3554 pmolit)

Gel-barrier tube 2 (serum) y=1.00x +4 pg/ml 53-30,237 pgfmL 50  1.000
{y = 1.00x + 0.472 pmolit) (6.25-3568 pmolll)

2 Number of samples tested.
b Correlation coefficient.

{0147] The assay is dasigned to have a correlation coefficient of 0.950 — 1.000, a slope of
1.00 £ 8.05, and an intercept of < 6 pg/mb {0.708 pmoi/L}.

[0144] interferences

[0149] Hemolysis, Icterus, Lipemia {HiL)

{0150] interference testing was performed in accordance with CLSE Document EPO7-ed3.
The substances listed in Table 42 do not interfere with the assay when present in serum at
the concentrations indicated. Bias due to these substances does not exceed 10% at NT-
proBNP concentrations of 123 - 137 pg/mL (14.5 ~ 16.2 pmoi/L) and 1612 - 1813 pg/mi {190
- 214 pmoifl).

TABLE 42
Substance Substance Test Concentration
Hernoglobin 1000 mgtdL
Bilirubin, conjugated 50.0 mgfdt.
Bilirubin, unconjugated 60.0 mgidL
Lipemia (Intralipid} 3000 mag/dL

{0151 Other substances

{0152] Interference testing was performed in accordance with CLSI Document EP07-ed3.
The substances listed in Table 43 do not interfere with the assay when present in serum at
the concentrations indicated. Bias due 1o these substances does not exceed 10% at NT-
proBNP concentrations of 116 — 163 pg/mb {(13.7 - 19.2 pmolfL) and 1478 - 2225 pg/mi {174
- 263 pmoifL).
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TABLE 43
Substance Test Substance Test

Substance Concentration Substance Concentration
Abciximab 21.0 pgfmi {-dopa (Levedopa} 0.750 mgidL
Acetaminophen 20,0 mgidL Lidocaine 8.00 mgidL
Acetylcysteine 15.0 mgfdL Lisinopryl 16.0 pygtmi
Allopurinet 2.50 mgidL Lovastatin 16.0 pgimt
Amicdarone 42.0 pgimL L-Thyroxine 60.0 pgldL
Amtodipine Besylate 4.00 pg/mL Methyldopa 2.50 mgidL
Ampiciltin 7.50 mghdL Methylprednisolone  0.783 mgldL
Ascorbic Acid 5.00 mgidL Metoprolol tartrate 15.0 mgidh
Atenolol 1.00 mgfdL Metronidazole 12.3 myldL
Atorvastatin 32,0 mgfdL Milrinone lactate 2.40 pgimb
Biotin 3510 ngfmt Motsidomin 0.018 mgidL
Bisoprolol 0.258 pgimt Nicotine 0.100 mgfdL
Caffeine 10.8 mgfdL Nifedipine 6.00 mgidl
Calcium dobesilate 6.00 mgfdL Nitrofurantoin 40.0 pgimi
Captopril 5.00 mgfdL Nitroglycetine 0.160 pgimL
Carveditol 4.32 mgfdL Oxazepam 12.0 pgimb
Cefoxitin 660 mgidL Oxytetracycline 100 pafml
Chicramphenicol 7.80 mgidL Phenobarbital 69.0 mgidL
Chiordiazepoxide 1.00 mgfdL Phengrocoumon 1.50 mgidl
Cholestero} 500 mgfdL Phenylbutazone 32.1 mgidt
Cinnarizine 3.00 mgfdL Phenyioin 6.00 mgidl.
Clopidogrel hisulfate 30.0 pgimb Pravastatin 0.021 mgidL
Craatinine 30.0 mgfdl Probenecid 200 ugimi
Cyclosporine 4000 ngimt. Propafenone HCL 30.0 mgidL
Diclofenac 60.0 pgimb Propanoliof 0.150 mgldL
Digitoxin 75.0 ngimb. Protein: Alburmnin 6.00 gfdL
Digoxin 390 ngimL Protein: Total 11.1 gidL
Diltiazem 120 pglmt Quinidine 20.0 pgimL
Dipotassium EDTA 9.00 mgfmL Retavase (reteplase)  3.33 mghdL
Dipyridamole 30.0 pgfmi Rheumatoid Factor 1500 Uimt
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Substance Test Substance Test

Substance Concentration Substance Concentration
Disopyramide 40.0 pg/mt. Rifampicin {(Rifampin)  4.80 mg/dlL
Dopamine 16.0 mgidL Salicylic Acid 60.0 mg/dL
Doxycycline hyclate 1.80 mgfdl. Simvastatin 32.0 pgiml.
Enalapril maleate 16.0 pgimt Sotalol hydrachloride  0.516 mg/dL
Epinephrine 0.050 mgidL Spironolactone 7.50 mgidl
Erythromycin 13.8 mgidL Streptokinase 150,000 UL
Furosemide 6.00 mg/dL Sulfamethoxazole 320 ughmt
Gentamycin sulfate 3.51 mgfdL Theophyiline 4.00 mg/dL
HAMA (Human Anti-Mouse 800 ugit Tolbutamide 150 mgidL
Antibody)
Heparin 330 UrdL Torasemice 1.50 mgidL
Hydralazine 20.0 ygimtb. Triglycerides 1000 my/dL
Hydrochlorothiazide 20.0 pygimb Trimethoprim 64.0 ugiml
fmmunoglobulin G (1g&) 5.00 gfdi. Urokinase 150,000 UL
indomethacin 16.0 pgimb Verapamil 96.0 pgiml
insulin 0.160 my/dL Warfarin 8.0 mgidL
isosorbide dinitrate 6.00 mgidL.

{0153} Cross-Reactivity

[0154] Cross-reactivity was determined in accordance with CLSI Document EPO7-ed3.
Cross-reactants listed in Table 44 were tested at NT-proBNP concentrations of 0 pg/mL {0

pmol/l) and 126 - 158 pg/ml {14.9 - 18.6 pmol/L).
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Cross-reactant

Cross-reactant Concentration

Cross-reactivity (%)

Adrenomadullin

Aldosterone

Angiotensin |

Angiotensin it

Angiotensin il

ANP28

Arg-Vasopressin

BNP32

CNP32

DNP

Endothelin

preproANP26~55

preproANP56-92

PreproANP104-123

proBNP (glycosylated)

Renin (human)

Uroditatin

VNP

proBNP (non-giycosylated)

1.00 ng/mt

0.600 ng/mL

$.600 ng/mL

0.600 ng/mi

1.00 ng/mt.

3.10 pgimb

1.00 ngimt

350 ygimt

2.20 ughnt

1.00 ngimt.

20.0 pgimb

3.50 pgimL

1.00 ngimb

1.00 ngimtb

3000 pgimt.

3000 pgfml

50.0 ngimt

3.50 ggiml

1.00 ngimi

Not Detectable
< 1.0%

Not Detectable
< 1.0%
Not Detectable
< 1.0%

Not Detectable
< 1.0%

Not Detectable
< 1.0%

Not Detectable
< 1.0%

Not Detectable
< 1.0%
Not Detectable
< 1.0%
Not Detectable
< 1.0%

Not {retectable
< 1.0%

Not Detectable
-5.0%

Not Detectable
< 1.0%

Not Detectable
< 1.0%

Not Detectable
<1.0%

1.0%

19.0%

13.0%

30.0%

Not Detectable
< 1.0%

Not Detectable
< 1.0%

Not Detectable
< 1.0%
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[0155] Linearity

{0156] Linearity testing was performed in accordance with CLSI Document EPO6-2d2. The
assay is linear for the measuring interval of 35 — 35,000 pg/mb {4.13 — 4130 pmol/L).

[0157] Onboeard Dilution Recovery

{0158] Serum samplas were diluted onboard the ADVIA Centaur XP Systern with Multi-

Diluent 1. The results in Table 45 are representative of the performance of the assay.

TABLE 45
Observed Expected Observed Expected Recovery

Sample Ditution (pghml} {pgfmi) {proli) {pmolft) {%)
1 15 32,764 37,555 3866 4431 87.2
2 15 40,188 45,052 4742 5316 89.2
3 1:5 40,312 44,967 4757 5306 89.6
4 1.5 623,285 52,430 735Q 7367 99.8
s 15 47,984 48,968 5662 5778 28.0
Mean 92.8
1 1:10 33,979 37,555 4010 4431 90.5
2 1:10 40,914 45,052 4828 5316 90.8
3 1:10 40,944 44,967 4831 5306 91.1
4 110 60,496 62,430 7138 7367 96.9

1:10 44,582 48,968 5261 5778 91.0
Mean 921

{0159] High-Dose Hook Effect

[0160] High NT-proBNP concentrations can cause a paradoxical decrease in the RLUs
{high-dose hook effect}). in this assay, patient samples with NT-proBNP concentrations above
the measuring interval and as high as 300,000 pg/mL (35,400 pmol/L) will report > 35,000
pg/mi (4130 pmol/L).

{0161} Standardization

{0162} The assay is traceable to an internal standard manufactured using highly purified
material, Assigned values for calibrators are traceable to this standardization. Currently no

reference standard is available for this assay.
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Example 2

{6163} Tables 46-47 outline the characteristics and reagents of one non-limiting
smbodiment of a kit constructed in accordance with the present disclosure. The non-assay
ralated reagents listed {i.e., wash reagents, multidiluents, etc.) are available, for example but

not by way of limitation, from Siemens Healthineers {Malvern, PA)

TABLE 46

Assay NT-proBNP

Materials Required but Not Provided | Wash Reagents

Optional Materials Multi-Diluent

dMaster Curve Materiai

Spacimen Types Serum, EDTA plasma, lithium heparin glasma

Sample Volume 20 ub

Measuring Interval 35~ 35,000 pg/mk {4.13 ~ 4130 pmolfL)
TABLE 47

Material Description

Lite Reagent:
Monoclonal sheep anti-human NT-proBNP Flaby'): fragment antibody labeled with
acridinium ester in buffer; povine serum albumin {BSA), bovine gamma giobuling

greservatives

Salid Phase Reagent:
Monoclonal sheep anti-human NT-proBNP labeled with biotin bound to streptavidin
magnetic particles in buffer; BSA; bovine gamma globulin, sheep gamma giobulin;

preservatives

Anciliary Well Reagent:

Buffer: BSA; bovine gamma globulin; sheep gamma globuling preservatives

NT-proBNP Calibrator:

After reconstitution, low or high levels of NT-proBNP antigen; buffer; BSA; preservatives

Muiti-Diluent:
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Equine serum; sodium azide {0.1%); preservatives

Wash Reagent:

Phosphate-buffered saline; sodiurn azide {<0.1%}; surfactant

{0164} Note that in some non-limiting embodiments, the lite reagent, solid phase
reagent, anclilary well reagent, calibrator, multi-diluent, and/or wash reagent can be stored
unopenad at 2-8°C. In addition, in some non-limiting embaodiments, the lite reagent, solid
nhase reagent, and/or ancillary weli reagent are substantially stable for at least 36 days once

onboard.

Example 3

{0165] This Example contains a comparison of the biotin interference observed between
the prior art 3-reagent NT-proBNP assay and one non-limiting embodiment of the 2-reagent
NT-proBNP assay of the present disciosure. As can be seen, hiotin interference of -28% to -
23% was observed at biotin concentrations of 200 ng/ml in the prior art 3-reagent NT-proBNP
assay. in contrast, substantially no biotin interference {defined as a percent bias of <10%) was
observed in the assay of the present disclosure, aven at a biotin concentration that is over
17x higher than the biotin conceniration at which substantial biotin interference was

observed in the prior art assay.

TABLE 48
Biotin Test
Assay Control pg/ml | Test pg/mib. | % Rias
Concentration
Prior Art 3-reagent Assay 75 ng/ml 123 116 -6%
Prior Art 3-reagent Assay 75 ng/mi 1783 1751 -2%
Prior Art 3-reagent Assay 200 ng/mi 138 98 -28%
Prior Art 3- reagent Assay 200 ngfmi 2553 1878 -23%
New 2-reagent Assay 3510 ng/miL 121 1327 5.0%
New 2-reagent Assay 3510 ng/mi 1709 1651 -3.4%
Example 4

{0166} This Example contains a comparison of biotin interference observed between the

prior art 3-reagent NT-proBNP assay and one non-limiting embodiment of the 2-reagent NT-
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proBNP assay of the present disciosure. As ¢an be seen, the acceptable percent bias obsarved
for the assay of the present concentration occurs at a biotin concentration that is at least
about 50x higher than the hiotin concentration at which an acceptable percent bias was

observed in the prior art assay.

TABLE 49
Biotin Test ;
Assay . Control pg/mL | Test pg/mL | % Bias
Concentration

Prior art 3-reagent assay 75 ng/mL 123 116 -6%

Prior art 3-reagent assay 75 ng/mL 1783 1751 -2%
New 2-reagent assay 3510 ng/mL 121 127 5.0%
New 2-reagent assay 3510 ng/mL 1709 1651 -3.4%

NON-LIMITING [LLUSTRATIVE EMBODIMENTS

{0167} {Hhustrative embodiment 1. A kit for use in determining an amount of NT-proBNP
in a biclogical sample, the kit comprising: (a) a solid phase reagent comprising a solid support
having a first anti-NT-proBNP antibody or binding fragment thereofl directly or indirectly
attached thereto; and (b} a lite reagent comprising a second anti-NT-proBNP antibody or
binding fragment thereof labeled with an acridinium ester; and wherein the first and second
anti-NT-proBNP antihodies or binding fragments thereof bind to non-overiapping epitopes of
NT-proBNP and thereby form an immunocomplex comprising {a}, {b], and NT-proBNP,
{0168} flustrative embodiment 2, The kit of Hllustrative emboediment 1, wherein the first
anti-NT-proBNP antibody or binding fragment thereof is biotinviated, and wherein at least a
portion of a surface of the solid support is coated with a biotin-specific binding molecule,
whereby the first anti-NT-proBNP antibody or binding fragment thereof is indirectly attached
to the solid support.

[0169] Hlustrative embodiment 3. The kit of Hiustrative embodiment 2, wherein the
biotin-specific binding molecule is selectad from the group consisting of streptavidin,
traptavidin, and avidin.

{0170} Hlustrative embodiment 4. The kit of Hustrative embodiment 3, wherein the
bictin-specific binding molecule is streptavidin.

{0171} {Hhastrative embodiment 5. The kit of any of Hllustrative embodiments 1-4, wherein

the solid supnport comprises magnetic and/or latex particies.
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8172} Hhustrative embodiment &, The kit of any of Hllustrative embodimeants 1-5, wherein
the solid phase reagent of {a} comprises a bioctinylated monocional sheep anti-human
antibody specific to NT-proBNP conjugated to a magnetic particles having streptavidin coated
on at least a portion of a surface thereof,

{8173} Hhustrative embodiment 7. The kit of any of Hustrative embodiments 1-6, wherein
the lite reagent of {b) comprises an acridinium-ester-labeled monoclonal sheep anti-human
NT-proBNP F{ah')2 fragment specific to NT-proBNP.

{0174} {liustrative embodiment 8. The kit of any of lHustrative embodiments 1-7, wherein
{a} is packaged separately from {b}.

[0175] {lustrative embodiment BA, The kit of any of illustrative embodiments 1-8,
wherein the kit is configured for use in an emergency department setting.

{0176} flustrative embodiment 8B. The kit of any of illustrative embodiments 1-8A,
wherein the Kit is configured for use in an outpatient setting.

{0177} Hhustrative embodiment 8C. The kit of any of illustrative embodiments 1-88,
wherein the kit is configured for use in an emergency department and/or cutpatient setting.
{0178} fllustrative embodiment 9. A method of determining the presence, severity,
and/or predisposition of Heart Failure {HF) in an individual, the method including the steps
of: (a} combining, either simultanecusly or wholly or partially sequentially, to form a reaction
mixture: (i) a biological fluid sample; {il) a solid phase reagent comprising a solid support
having a first anti-NT-proBNP antibody or binding fragment thereof attached thereto; and {iil}
a lite reagent comprising a second anti-NT-proBNP antibody or hinding fragment thereof
labeled with an acridinium ester, wherein the first and second anti-NT-proBNP antibodies or
binding fragments thereof bind to non-overlapping epitopes of NT-proBNP; (b} incubating the
reaction mixture under conditions that allow for binding of {ii} and {iii} to NT-proBNP present
in the biological fluid sample to form an immunocomplex; and {¢} measuring an amount of
immunocomplex formed to obtain a measured value for NT-proBNP in the sample.

{0179} {liustrative embodiment 10. The method of llustrative embodiment 9, further
comprising the step of: {d} using a mathematical algorithm to obtain an HF score based on
the measured value of NT-proBNP in the sample.

jo1a0] {llustrative embodiment 11. The method of illustrative embodiment 9 or 10,
wherein the biological fluid sample is selected from the group consisting of blood, serum,

plasma, and combinations thereof.
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{0181} Hhustrative embodiment 12, The method of any of Hustrative embodiments 9-11,
wherein the first anti-NT-proBNP antibody or binding fragment thereof is hiotinyiated, and
wherein at least a portion of a surface of the solid support is coated with a biotin-specific
binding molecule, whereby the first anti-NT-proBNP antibody or binding fragment thereof is
indirectly attached to the solid support.

{0182} fustrative embodiment 13, The meathod of lustrative embodiment 12, wherein
the bictin-specific hinding molecule is selected from the group consisting of streptavidin,
traptavidin, and avidin,

{0183} Hustrative embodiment 13A. The method of illustrative embodiment 13, wherein
the hiotin-specific binding molecule is streptavidin.

[0184] illustrative embodiment 14. The method of any of Hlustrative embodiments 8-13A,
wherein the solid support comprises magnetic and/or latex particles.

{3185] {liustrative embodiment 15, The method of any of Hustrative embodiments 9-14,
wherein the solid phase reagent of {ii} comprises a biotinylated monoclonal sheep anti-human
antibody specific to NT-proBNP conjugated to s magnetic particles having streptavidin coated
on at least a portion of a surface thereof,

jo1a6] {ustrative embodiment 16, The method of any of Hllustrative embodiments 9-15,
wherein the iite reagent of {ill} comprises an acridinium-estar-labeled monocional sheep
anti-human NT-proBNP F{ab'})2 fragment specific to NT-proBNP.

{0187} illustrative embodiment 17, The method of any of fllustrative embodiments 9-16,
wherein substantialiy no interference from bictin presaent in the biological fiuid sample is
observed.

{0188} ustrative embodiment 17A. The method of lilustrative embodimant 17, whereln
substantially no biotin interference is defined as a percent bias of < 10%.

{0189} {lustrative embodiment 178, The method of Hiustrative embodiment 17 or 174,
wherein substantially no biotin interference is observed at a bictin concentration in the
biological fluid sampie of up to about 3510 ng/m! biotin

{0196] {iustrative embodiment 18. The meathod of any of Hllustrative embodiments 9-17,
whereln at least one of steps {b}, (¢}, and {d} is performed on an automated analyzer,

[0191] {llustrative embodiment 19. The method of iilustrative embodiment 18, wherein
step {¢) is further defined as measuring an amount of relative light units {RLUs}, wherein the

amount of RLUs is directly proportional to an amount of NT-proBNP in the sample.
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{6192} Hlustrative embodimeant 19A. The meathod of any of Hlustrative embodiments 9-
19, wherein the method is performed in an emergency department setiing.

{0193} {Hlustrative embodiment 198, The method of any of Hustrative embodiments 9-
19A, wherein the methed or a potion thereof is performed in an cutpatient setting., For
example, a sample may be obtained in the cut-patient setting or from an cut-patient strata
and shared with a facility suitable for performing the methods of the present disclosure or
using kits of the present disclosure. In embodiments, the sharing may be done by sending
sample to the facility under conditions suitable for shipping biological materiais.

{0154] lustrative embodiment 19C. The method of any of tHustrative embodiments 9-
198, wherain the method is performed in an emergency department, point-of-care, and/or
outpatient setting.

[0155] flustrative embodiment 20, A non-transitory computer readable medium
containing executable instructions that when executed cause a processor to perform
operations including the method of any of Hustrative embodimeants 8-19C.

{0196} liustrative embodiment 21. A kit for use in determining an amount of NT-proBNP
in a biological sample, the kit comprising: {a} a solid phase reagent comprising a biotinylated
monacional sheep anti-human antibody specific to NT-proBNP conjugated to a magnetic
particle having streptavidin coated on at least a portion of a surface thereof; {b} a lite reagent
comprising acridinium-ester-labeled monoclonal sheep anti-human NT-proBNP Fiab')2
fragment specific to NT-proBNP; and wherein the antibody of (a) and F{ab’}2 fragment of {b}
bind to non-overlapping epitopes of NT-proBNP and thereby form an immunccompiex
comuprising {a}, (b}, and NT-proBNP.

{0197} {liustrative embodiment 22, The kit of Hlustrative embodiment 21, wherein {a} is
packaged separately from (b).

{0158} {iustrative embodiment 22A. The kit of illustrative embodiment 21 or 22, wherein
the kit is configured for use in an emergency department setting.

{0199} {liustrative embodiment 22B. The kit of any of illustrative embodiments 21-22A,
wherein the kit is configured for use in an cutpatient setting.

{0200} Hlustrative embodiment 23. A method of determining the presence, severity,
and/or predisposition of Heart Failure (HF) in an individual, the method including the steps
of: (a} combining, either simultanecusly or wholly or partially seguentially, to form a reaction

mixture: {i} a biclogical fluid sampie; (i} a solid phase reagent comprising a biotinylated
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monoclonal sheep anti-human antibody specific to NT-proBNP conjugated to a magnetic
particle having streptavidin coated on at least a portion of a surface thereof; (ili) a lite reagent
comprising acridinium-ester-labeled monoclonal sheep anti-human NT-proBNP F{ab')2
fragment specific to NT-proBNP, wherein the antibody of {ii} and Fla')2 fragment of {iif) bind
to non-overiapping epitopes of NT-proBNP; and {b} incuhating the reaction mixture under
conditions that allow for binding of (i} and (i} to NT-proBNP prasent in the biological fluid
sample to form an immunocomplex; and {¢} measuring an amount of iImmunocomplex formed
to obtain a measured value for NT-proBNP in the sample.

{0201} lustrative embodiment 24. The method of Hustrative embodiment 23, further
comprising the step of: {d} using a mathematical algorithm to obtain an HF score based on
the measured value of NT-proBNP in the sample.

{0202} flustrative embodiment 25, The method of lliustrative embodiment 23 or 24,
wherein the biological fluid sample is selected from the group consisting of blood, serum,
plasma, and combinations thereof,

{0203} liustrative embodiment 26, The method of any of lHustrative embodiments 23-25,
wherein substantially no interference from biotin present in the biological fluid sample is
observed.

{8204} Hlustrative embodiment 26A. The method of Hllustrative embodiment 26, wherein
substantially no biotin interference is defined as a percent bias of < 10%.

{0205] illustrative embodiment 26B. The method of Hustrative embodiment 26 or 26A,;
wherein substantially no biotin interference is observed at a bictin concentration in the
biclogical fluid sample of up to about 3510 ng/mi biotin,

{0206} Hustrative embodiment 27, The method of any of HHustrative embodiments 23-26,
wherein at least one of steps {b), {£), and (d} is performed on an automated analyzer.

{0207} {llustrative embodiment 28. The methed of Hustrative embediment 27, wherein
step (¢} is further defined as measuring an amount of relative light units {RLUs}, wherein the
amount of RLUs is directly proportional to an amount of NT-proBNP in the sample.

{0208] Hustrative embodiment 28A. The method of any of lilustrative embodiments 23-
28, whersin the method is performed in an emergency department setting.

[0209] {lustrative embodiment 288, The method of any of lllustrative embodiments 23-

284, whearein the method is performed in an putpatient setting.

65



WO 2025/019482 PCT/US2024/038174

{8210] Hhustrative embodiment 28C. The method of any of llustrative embodiments 23-
28, wherein the method is performed in an emergency department and/or or outpatient
setting.

f0211] filustrative embodiment 29, A non-transitory computer readable medium
containing executable instructions that when executed cause a processor to perform
operations including the method of any of Hliustrative embodiments 23-28C.

{0212} Hllustrative embodiment 30. A method of determining the presence, severity,

and/or predisposition of Heart Faillure (HF) in an individual, the method including the steps

of:
{a} combining, either simuitanecusly or wholly or partially sequentially, to
form a reaction mixture:
(i) a biological fluid sample;
{ii} a solid phase reagent comprising a solid support having a first
anti-NT-proBNP  antibody or binding fragment thereof attached
thereto; and
(i) a lite reagent comprising a second anti-NT-proBNP antibody or
binding fragment thereof abeled with an acridinium ester, whereinthe
first and second anti-NT-proBNP antibodies or binding fragments
thereof bind to non-overiapping epitopes of NT-proBNP;
{b) incubating the reaction mixture under conditions that allow for binding
of {ii} and {ili) to NT-proBNP present in the biological fluid sample to form an
immunocomplex; and
{c) measuring an amount of immunocomplex formed to obtain a
reasured value for NT-proBNP in the sample, wherein the method optionally
includes the step of:
{d} using a mathematical algorithm 1o obtain an HF score based on the
measured value of NT-proBNP in the sample, wherein the biclogical fluid
sample is selected from the group consisting of blood, serum, plasma, and
combinations tharaof,
[0213] {llustrative embodiment 31. Embodiment 30 including wherein the method is

performed in an emergancy department, point-of-care and/or outpatient setting.
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{0214} Hhustrative embodiment 32, Embodiment 30-31, wherein the biological fluid
sample is obtained in the cutpatient setting, and subsequently provided to the reaction
mixture.

[0215] filustrative embodiment 33, Embodiment 30-32, wherein the individual is
characterized as from an out-patient strata.

{0216} {ustrative embodiment 34, Embodiment 36-33, wherein the first anti-NT-proBNP
antibody or binding fragment thereof is bictinyiated, and wherein at least a portion of a
surface of the solid support is coated with streptavidin, whereby the first anti-NT-proBNP
antibody or binding fragment thereof is indirectly attached to the solid support, wherein the
solid support comprises magnetic and/or latex particles, wherein: the solid phase reagent of
{ii} comprises a biotinyiated monoclonal sheep anti-human antibody specific to NT-proBNP
conjugated to a magnetic particles having streptavidin coated on at least a portion of a surface
thereof; and the lite reagent of {iil) comprises an acridinium-~ester-labeled monocional sheep
anti-human NT-proBNP Fabh'}2 fragment specific to NT-proBNF, wherein no bistin
interference is observed at a biotin concentration in the biological fluid sample of up to about
3510 ng/ml, and wherein at least one of steps {b}, {c}, and {d} is performed on an automated

analyzer.

{0217} Thus, in accordance with the present disclosure, there have been provided
compeositions, kits, systems, and/or methods which fully satisfy the objectives and advantages
set forth hereinabove. Although the present disclosure has been described in conjunction
with the specific drawings, experimentation, results, and language set forth hereinabove, itis
evident that many alternatives, modifications, and variations will be apparent to those skilied
in the art, Accordingly, it is intended to embrace all such alternatives, maodifications, and

variations that fall within the spirit and broad scope of the present disciosure.

67



WO 2025/019482 PCT/US2024/038174

What is claimed is:

1. A kit for use in determining an amount of NT-proBNP in a biological sample, the
kit comprising:
(a1} a solid phase reagent comprising a solid support having a first anti-NT-
oroBNP antibody or binding fragment thereof directly or indirectly attached
thereto; and
{b) a lite reagent comprising a second anti-NT-proBNP antibody or binding
fragment thereof labeled with an acridinium ester; and
wherein the first and second anti-NT-proBNP antibodies or binding fragments
thereof bind 1o non-overlapping epitopes of NT-proBNP and thereby form an

immunocomplex comprising {a), (b}, and NT-proBNP.

2. The kit of claim 1, wherein the first anti-NT-proBNP antibody or hinding fragment
thereof is biotinylated, and wherein at least a portion of a surface of the solid support is
coated with streptavidin, whereby the first anti-NT-proBNP antibody or binding fragment

theraof is indirectly attached to the solid support.

3. The kit of claim 1, wherein the solid support comprises magnetic and/or latex
particies.
A4, The kit of claim 1, wherein:

the solid phase reagent of {3} comprises a biotinylated monoclonal sheep
anti-human antibody specific to NT-proBNP conjugated to a magnetic garticles
having streptavidin coated on at least a portion of a surfage thereof; and

the lite reagent of {b) comprises an acridinium-ester-labeled monocional

sheep anti-human NT-proBNP F{ab')2 fragment specific to NT-proBNP.

5. The kit of claim 1, wherein (a) is packaged separately from (b).

6. The kit of claim 1, wherein the kit is configured for use in an emergency department

and/or outpatient setting.
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7. A method of determining the presence, severity, and/or predisposition of Heart
Failure {HF} in an individual, the method inciuding the steps of:
{a} cembining, either simultansously or wholly or partially sequentially, to
form a reaction mixture:
(i} a hiological fluid sample;
{ii} a solid phase reagent comprising a solid support having a first
anti-NT-proBNP  antibody or binding fragment thereof attached
thereto; and
{iif} a iite reagent comprising a second anti-NT-proBNP antibody or
binding fragment thereof labeled with an acridinium ester, wherein the
first and second anti-NT-proBNP antibodies or binding fragments
thereof bind to non-overiapping epitopes of NT-proBNF;
{b) incubating the reaction mixture under conditions that allow for binding
of (i} and (iit] to NT-proBNP present in the biological fluid sample to form an
immunocomplex; and
{c} measuring an amount of immunocomplex formed to obtain a

measured vaiue for NT-proBNP in the samiple.

8. The method of claim 7, further comprising the step of:
{d) using a mathematical algerithm to obtain an HF score based on the

measured vaiue of NT-groBNP in the sample.

g, The method of claim 7, wherein the biclogical fluid sample is selected from the

group consisting of biood, serum, plasma, and combinations thereof,

10, The method of claim 7, wherein the first anti-NT-proBNP antibody or binding
fragment thereof is biotinyiated, and wherein at {east a portion of 3 surface of the solid
support is coated with streptavidin, whereby the first anti-NT-proBNP antibody or hinding

fragment thereof is indirectly attached to the solid support.

11, The method of claim 7, wherein the solid support comprises magnetic and/or latex

particies.
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12. The method of claim 7, wherein:
the solid phase reagent of {ii} comprises a biotinylated monocional sheep
anti-human antibody specific to NT-proBNP conjugated to a magnetic particles
having streptavidin coated on at least a portion of a surface thereof; and
the lite reagent of {iii) comprises an acridinium-ester-labeled monoclonal

sheep anti-human NT-proBNP F{ab'}2 fragment specific to NT-proBNP,

13. The method of claim 7, wherein no biotin interference is obhserved at a biotin

concentration in the biclegical fluid sample of up to about 3510 ng/mi.

14. The method of claim 7, wherein at least one of steps {b}, {¢}, and {d) is performed

on an automated analyzer,

15. The method of claim 14, wherein step (¢) is further defined as measuring an
amount of relative light units (RLUs), wherein the amount of RLUs is directly proportional to

an amount of NT-proBNP in the sample.

16. The method of claim 7, wherein the method is performed in an emergency

department, point-of-care and/or outpatient setting.

17. The method of claim 7, wherein the biological fluid sample is obtained in the

outpatient setting, and subsequently provided to the reaction mixture.

18. The method of claim 7, wherein the individual is characterized as from an outpatient
strata.
i7. A non-transitory  computer readable medium containing  exacutable

instructions that when executed cause 3 processor to perform operations including the

method of claim 7.
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This International Searching Authority found multiple inventions in this international application, as follows:

This application contains the following inventions or groups of inventions which are not so linked as to
form a single general inventive concept under PCT Rule 13.1. In order for all inventions to be examined, the
appropriate additional examination fees need to be paid.

Group I: claims 1-6 are drawn to kits for use in determining an amount of NT-proBNP in a biological sample.

Group II: claims 7-19 are drawn to methods of determining the presence, severity, and/or predisposition of
Heart Failure (HF) in an individual.

The inventions listed in Groups I and II do not relate to a single general inventive concept under PCT Rule 13.1,
because under PCT Rule 13.2 they lack the same or corresponding special technical features for the following
reasons:

The special technical features of Group I, kits for use in determining an amount of NT-proBNP in a biological
sample, are not present in Group II; and the special technical features of Group II methods of determining the
presence, severity, and/or predisposition of Heart Failure (HF) in an individual, are not present in Group L.

Additionally, even if Groups I and II were considered to share the technical features of determining an amount
of NT-proBNP in a biological sample, comprising: (a) a solid phase reagent comprising a solid support having
a first anti-NTproBNP antibody or binding fragment thereof directly or indirectly attached thereto; and (b)

a lite reagent comprising a second anti-NT-proBNP antibody or binding fragment thereof labeled with an
acridinium ester; and wherein the first and second anti-NT-proBNP antibodies or binding fragments thereof bind
to non-overlapping epitopes of NT-proBNP and thereby form an immunocomplex comprising (a), (b), and NT-
proBNP, these shared technical features do not represent a contribution over the prior art as disclosed by WO
2022/126055 Al to Siemens Healthcare Diagnostics Inc (hereinafter, “Siemens”).

Siemens teaches determining an amount of NT-proBNP in a biological sample (The analyte-specific binder may
bind to any target analyte for which detection is desired. In certain non-limiting embodiments, the target analyte
may be... a cardiac marker.... Non-limiting examples of cardiac markers include... pro B-type natriuretic
peptide; such as, but not limited to, N-terminal pro B-type natriuretic peptide (NT-proBNP), Para. [0074]; a
sample is combined, either simultaneously or wholly or partially sequentially, with the first and second reagents
of the immunoassay kit, Para. [00105]; The conjugates were added in step 2 at a concentration of 0.4 pg/mL

in a DIPSO buffer at pH 7.6, followed by incubation, magnetic separation, and quantitative measurement of
the chemiluminescent signal, Para. [0134]), comprising: (a) a solid phase reagent comprising a solid support
having a first anti-NTproBNP antibody or binding fragment thereof directly or indirectly attached thereto (a
first reagent comprising a monoclonal antibody or fragment thereof having at least one DISFPD-AE directly or
indirectly conjugated thereto and a second reagent comprising a solid phase labeled with a monoclonal antibody
or fragment thereof, Para. [00105]); and (b) a lite reagent comprising a second anti-NT-proBNP antibody or
binding fragment thereof labeled with an acridinium ester (The immunoassay employs a solid phase reagent that
includes paramagnetic particles (PMP) covalently labeled with a monoclonal anti-CA 19-9 antibody and a lite
reagent that includes an anti-CA 19-9 monoclonal antibody-acridinium ester (CA 19-9- MAb-AE) conjugate,
Para. [0009]); and wherein the first and second anti-NT-proBNP antibodies or binding fragments thereof bind
to non-overlapping epitopes of NT-proBNP and thereby form an immunocomplex comprising (a), (b), and NT-
proBNP (The mixture is then incubated under conditions that will allow for binding of the first reagent and the
second reagent to any target analyte present in the sample, thereby forming a complex, Para. [00105]; each of
the analyte-specific binders of the first and second reagents specifically binds to an epitope of the target analyte,
and the epitopes do not substantially overlap, such that the two analyte-specific binders can bind to the same
target analyte molecule, Para. [00105]).

The inventions listed in Groups I and II therefore lack unity under Rule 13 because they do not share a same or
corresponding special technical feature.

Form PCT/ISA/210 (continuation of first sheet) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2024/038174

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.: 1-6

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2024/038174

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

LEE et al., Optimization of biotin labeling of antibodies using mouse IgG and goat anti-mouse
IgG-conjugated fluorescent beads and their application as capture probes on protein chip,
Journal of Immunological Methods, Vol. 362, 08 September 2010, Pgs. 38-42, [retrieved on
02.09.2024]. Retrieved from the internet: <URL: https://doi.org/10.1016/j.jim.2010.08.006>.
entire document

Form PCT/ISA/210 (second sheet) (July 2022)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - claims
	Page 70 - claims
	Page 71 - claims
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - drawings
	Page 77 - wo-search-report
	Page 78 - wo-search-report
	Page 79 - wo-search-report
	Page 80 - wo-search-report

