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Importance of a value proposition
to introduce and successfully
implement new laboratory
medicine tests

Although clinical laboratories represent a small percentage
of total healthcare spending, they can impact overall
care costs, including hospitalizations and pharmaceutical
expenses. Clinical laboratories contribute value by
leveraging real-time, actionable data for executive
decisions, care workflow, provider engagement, and
patient treatment choices. St John et al., in their article
“Developing a value proposition for high-sensitivity
troponin testing”," emphasize several important topics.

First, the authors emphasize the current challenge of
transforming healthcare management from an activity-
based to a value-based approach, extending this
paradigm shift to laboratory medicine services. For the
authors, the trend for clinical laboratories over the last
years has been to concentrate on expanding their test
menu while reducing costs. Consequently, the authors
point out that this has resulted in the introduction

of new tests, often without a robust evidence basis.
Predictably, this has led to significant variability in

test adoption, even in the presence of established
guidelines—there is evidence of both underutilization
and overutilization of tests. They also underline that,
due to the lack of effective communication between
the clinical laboratory and other healthcare professionals,
the uptake of some new tests can be sluggish.

The authors note that these issues can be addressed—
at least for certain tests—by the development of value
propositions, explaining how those tests can influence
clinical pathways. Such value propositions will not only
help clinical laboratories to demonstrate their high-value
contribution to care pathways but also help optimize
clinical benefits and process efficiencies, and improve
patient outcomes, while also garnering appreciation
from all stakeholders."?
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The ELF value proposition framework

In their article, St John et al. specifically evaluate a value
proposition framework in the context of adopting high-
sensitivity troponin assays for managing patients with
suspected acute coronary syndrome. In this document,
we adopted the authors’ methodology to develop a value
proposition framework in the context of using the ELF
Test to detect liver fibrosis in MASLD patients. We hope
this value proposition framework for ELF will achieve

the three objectives described by the authors: to support
the presentation of business cases for this test, to guide
its implementation, and to validate its adoption.

1. What is the unmet clinical need
that the ELF Test can solve?

Metabolic dysfunction-associated steatotic liver
disease (MASLD), formerly known as nonalcoholic
fatty liver disease (NAFLD), was estimated to affect,
with growing incidence, approximately 25 percent
of the global population in 2016 and 30 percent in
2019, making it the most common cause of chronic
liver disease and the second indication for liver
transplants in the U.S.3*> (See more information

on population in section 2). In addition, a smaller
group of individuals can develop the progressive
form of the disease called Metabolic dysfunction-
associated steatohepatitis (MASH)—formerly
known as NASH—which is one of the leading
causes of cirrhosis in adults in the United States.®

Despite its prevalence, MASLD is a silent and largely
undiagnosed condition, with less than 5 percent of
individuals being aware of their condition” and with
many cases of chronic liver disease detected only

at an end-stage when the patients are admitted

via the emergency department,® raising concerns
among hepatologists.
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Multiple studies have indicated the central role of
fibrosis as the causative factor for MASLD progression.®
Liver biopsy, the historical gold standard diagnostic
method, is not conducive to the large-scale screening
required for patients considered at risk, prompting
the exploration of non-invasive alternatives.'
Sequential use of non-invasive tests, such as serum
biomarkers and vibration-controlled transient
elastography (VCTE) to measure liver stiffness, has
been proposed as a viable solution for screening
and diagnosing patients at risk of advanced liver
fibrosis. (See more information on tests and
procedures to assess liver fibrosis in Table 1).

The unmet clinical need is primarily to efficiently
detect in non-hepatology settings patients with
advanced liver fibrosis who are at high-risk of
developing clinical complications. However, VCTE
is not widely available in those non-hepatology
settings' and may not be scalable, given the size
of the target population. This situation highlights
the pressing need for easily accessible and widely
available noninvasive liver fibrosis tests to address
this unmet healthcare demand.

What patient population will
benefit from the ELF Test?

In their recent Clinical Practice Guidelines on the
management of MASLD in Europe, EASL-EASD-EASO
propose to screen for MASLD with liver fibrosis in
individuals with type 2 diabetes (T2D) or abdominal
obesity and at least one additional metabolic risk
factor(s) or abnormal liver function tests.?

For the American Clinical Practice Guidelines
from AACE and AASLD in the United States,'*' the
populations being considered for the intervention
should also be high-risk people (both males

and females), in particular those with T2D, obesity
and/or 2 cardiometabolic risk factors, presence

of hepatic steatosis on imaging or elevated serum
aminotransaminases.

Most of those patients are seen in non-hepatology
settings such as primary care (PCPs), endocrinology
(incl. diabetes clinics), obesity medicine, and
gastroenterology practices.

3.
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What is the ELF Test?

The Enhanced Liver Fibrosis (ELF) test is a blood
test that utilizes three direct markers of liver
fibrosis: hyaluronic acid (HA), amino-terminal
propeptide of type Il procollagen (PIIINP), and
tissue inhibitor of metalloproteinase-1 (TIMP-1).
The utility of the ELF Test is demonstrated for the
assessment of severity of liver fibrosis in patients
with signs, symptoms, or risk factors of chronic
liver disease.’>1®

How to interpret the ELF score?

An algorithm combines the results of the three
biomarkers and generates a unitless ELF score.

¢ ELF =11.3 has high specificity for identifying
cirrhosis (F4) as well as for predicting liver related
events; a recent study shows that ELF =11.3 is
associated with 5X greater risk of experiencing
a liver related event within a year.'#17-20

ELF =9.8 has high sensitivity for detecting
advanced fibrosis with good performance
(AUROC =0.8) for diagnosis of advanced fibrosis
(=F3); study data shows that patients with ELF
scores =9.8 had elevated risk of a liver-related
event compared to <9.8.782127

¢ Data indicates that an ELF cutoff of =9.00 performs
well in MASLD/MASH populations for the detection
of patients with significant fibrosis (>F2).17:21-22

Finally, in their meta-analysis from 2023, Hinkson
et al.® studied the performance of ELF for different
stages of fibrosis and cirrhosis and reported the
following AUROCs: significant fibrosis (0.811),
advanced fibrosis (0.812) and cirrhosis (0.810).
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4. What is the ELF Test’s utility?

Outside the United States, the ELF Test and

score are CE marked for the assessment of liver
fibrosis severity in patients with signs, symptoms,
or risk factors of chronic liver disease to support
fibrosis staging or to prognosticate the likelihood
of progression to cirrhosis and liver-related
clinical events.

In the United States, ELF received De Novo
marketing authorization from the FDA to aid
prognostic evaluation of disease progression

(to cirrhosis and liver-related clinical events) in
NASH (MASH) patients with advanced liver fibrosis.

It should be also noted that the ELF Test is not
intended to monitor for MASH treatments but
has been included as a monitoring biomarker
in many clinical trials investigating new drugs
for MASH treatments.?%-3

How to use the ELF Test?

International Clinical Practice Guidelines recommend
using sequential algorithms with non-invasive tests
to triage patients at risk of advanced fibrosis and
to limit the number of liver biopsies.'>'* The first-
line test recommended by those guidelines is the
Fibrosis-4 (FIB-4) Index, a simple, inexpensive liver
fibrosis score allowing for patient triage and to
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exclude advanced fibrosis in non-hepatology
settings (see more information in Table 1).
However, FIB-4 has some limitations (lower
performances to detect fibrosis in an indeterminate
range, in elderlies, and in individuals with T2D),
requiring a second-line test to be performed for
many patients.3® If VCTE is the only “second-line”
noninvasive test available, a scarcity of essential
qualified staff—coupled with restricted
availability of equipment for measuring VCTE—
may impede the widespread adoption of these
sequential algorithms.

McPherson et al. reported recently identical AUC
for ELF and VCTE (0.86) and a good concordance
between six hepatologists who had been asked

to stage MASLD patients for advanced fibrosis
(FO-2 vs F3-4) with noninvasive blood tests (FIB-4,
ELF) and VCTE.?”

In addition, a two-step algorithm consisting

of Fibrosis-4 (FIB-4) and ELF (if required in the
indeterminate zone) led to a substantial improvement
in the detection of cases of advanced fibrosis and
cirrhosis and a significant reduction of unnecessary
referrals from primary care to secondary care.3®

So, major international clinical practice
guidelines™' now recommend employing

VCTE or ELF Test as a second-line test for FIB-4
indeterminate results (1.3-2.67).

e

<1.3
(or <2 if age >65)

ELF <9.8
or
Fibroscan <8 KPa

Re-test in 1-3 years

1.3-2.67

Perform ELF or Fibroscan

Y

ELF =9.8
or
Fibroscan =8 kPa

Refer to hepatology

Figure 1. Example of a recommended use of noninvasive liver fibrosis tests in an algorithm for MASLD patients in non-hepatology

settings—adapted from Zoncape M. et al.**
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5. What outcomes can be expected
of a sequential algorithm
including the ELF Test?*

The clinical outcomes of a sequential algorithm, 1.

combining FIB-4 as the first-line test and ELF or VCTE
as the second-line tests, are:

Improved diagnosis of advanced liver fibrosis in patients with
MASLD/MASH, with fewer liver biopsies needed and consequently
fewer risks of side effects for patients.

. Improved stratification of patients at risk of progressing

to cirrhosis and liver-related events.

. Possibility to halt or reverse disease progression, primarily

through lifestyle changes but also recently through therapeutic
intervention with Rezdiffra (Resmetirom), the first medication
approved by the FDA in the United States for the treatment of
patients with MASH with moderate to advanced liver fibrosis.*®

The specific operational outcomes of a sequential 1.

algorithm that integrate FIB-4 as the first-line test and
ELF (not VCTE) as the second-line test are:

A decrease in the volume of referrals for VCTE measurements
to the limited number of hepatology departments which are already
facing a shortage of specialists to care for at-risk patients and are
already overburdened.*!

. Shorter waiting lists for patients, due to fewer unnecessary

referrals, allow hepatologists to promptly attend to patients
requiring specialized care.

. Widespread availability of phlebotomy blood collection services

provides ELF Testing at the scale required to address the population
at risk.

. Result consistency across the patient population regardless

of body mass index (BMI), leading to less failure reported vs.
imaging modalities.*

. Improved risk assessment of patients and improved

longitudinal assessment of disease progression due to ELF's
good analytical performance and low imprecision as presented in
the ELF Test instructions for use (IFU).?' The ELF Test demonstrates
good precision with coefficients of variation (CV) for repeatability
and within-lab precision less than or equal to 5.4 percent

and 8.5 percent respectively across the three assays. For the ELF score,
coefficients of variation were less than or equal to 0.6 percent, less than
or equal to 1.3 percent for repeatability and within-lab precision
respectively, and less than or equal to 1.1 percent for reproducibility.
In comparison, a high variability of VCTE measurements has been
reported in the literature—at least 20 percent—as reported in
multiple studies.*>4¢

The economic outcomes of a sequential algorithm that 1.

integrates FIB-4 as the first-line test and ELF (not VCTE)
as the second-line test are:

Short-term direct cost savings due to the reduced number of
unnecessary referrals of patients to hepatology clinics and additional
exams in this setting, including VCTE.*

. Additional indirect cost savings through clinical pathway efficiency

gains, where a portion of the at-risk patients may be kept in primary
care for management of their non hepatic conditions.

*The outcomes described herein are based on results that were achieved in a unique care setting. Because there is no typical hospital or laboratory
and many variables exist (e.g., hospital size, sample mix, case mix, level of IT, and/or automation adoption), there can be no guarantee that other test

users will achieve the same results.
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6.

Where is the ELT test performed?

The Enhanced Liver Fibrosis (ELF) test is measured
in laboratory settings on the Atellica IM Analyzer,
Atellica Cl Analyzer, or ADVIA Centaur XP and XPT
systems and is therefore widely available. The reagent
formulations used on the Atellica IM Analyzer are
the same as those used on the ADVIA Centaur XP
and XPT systems. Expected values were established
using the ADVIA Centaur XP system and confirmed
by assay comparison with Atellica IM Analyzer.?!

An automatic reflex ELF Test can be triggered within
the laboratory information management system using
the same serum sample when a patient’s FIB-4 value
is in the range of 1.3-2.67, avoiding the need to

draw an additional blood sample for the same patient.

What is the part of the care
pathway where the ELF Test
will be used?

As recommended in CPGs for MASLD/MASH, the ELF
Test can be used as a diagnostic and prognostic marker
in sequential algorithms as second line test after
FIB-4, when FIB-4 results are in the indeterminate
zone (in the range of 1.3-2.67).
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8. What type of evidence is available?

See references in sections 3-5. The table below
presents a selection of evidence describing the
outcomes of a two-step algorithm with fibrosis-4
(FIB-4) and ELF.

Clinical * In the UK, a sequential pathway with FIB-4

evidence and ELF (if required) improved the detection
of cases of advanced fibrosis five-fold and
cirrhosis three-fold.>®

Process « Srivastava et al.*® reported in 2019 that

evidence a pathway with FIB-4 followed by ELF (if required)
reduced unnecessary referrals to hepatology
clinics by 80 percent compared to FIB-4 alone.

Economic ¢ In 2019, Srivastava et al.*’ published a

evidence probabilistic decisional model looking at

a cohort of 1000 NAFLD patients over one

year comparing five different scenarios

from a healthcare-payer perspective:

1. Standard of care

2. FIB-4 followed by ELF for indeterminate
FIB-4 results

3. FIB-4 followed by VCTE for indeterminate
FIB-4 results

4. ELF alone,* and

5. VCTE alone.

They concluded the use of noninvasive tests

in primary care is cost efficient and reported

the combination of FIB-4 and ELF provided

the most cost savings.

In 2023, Kjaergraad et al. reported that a

pathway with FIB-4 followed by ELF vs. FIB-4

alone would generate about 47 percent savings

due to the reduction of unnecessary referrals

for VCTE measurements.*®

.

.

Finally, Z. Younossi et al. reported that, in the
UK, a pathway combining FIB4 and ELF in
patients with MASLD would be cost saving vs.
other scenarios:

1. vs. standard of care;

2. vs. FIB4 alone; or

3. vs. FIB4 followed by VCTE.*

*Note from the editor: ELF is not generally used as a standalone test,
as it is often used in conjunction with other tests and clinical
assessments to provide a comprehensive evaluation of liver health.
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9. What are the benefits and
potential disadvantages of the
ELF Test for each stakeholder
involved in the care pathway?

Compared to VCTE, the ELF Test presents current
benefits/disadvantages for each stakeholder.

ELF Advantages ELF Disadvantages

For the patient

* Improved satisfaction of patients who don’t have to wait for an
appointment in a hepatology clinic for VCTE measurements (with
potentially longer wait times). ELF requires only a simple blood
draw, taking just a few seconds, compared to the 15-minute process
for VCTE, which includes five minutes on the examination bed before
the procedure and 10 minutes for measuring liver stiffness.

.

ELF can be widely accessible and available. Patients don't have to travel
to a hepatology clinic.

.

ELF is a simple blood test. No need to fast before the blood sample
collection. Patients must be fasting for at least three hours before
having an VCTE examination.>'>3

Possibility to include ELF in a panel of blood tests as part of

a routine or annual check-up and to set up an automatic reflex
testing of ELF after FIB-4 from the same blood sample, limiting
blood draws for the patients

White Paper

The results of the ELF Test
are not immediately available
after the blood sample
collection (vs. five minutes
after examination by VCTE).

Possibility of rare and minor
side effects similar to those
that can occur after any
blood draw vs. absence

of side effects with VCTE.

For the clinical
laboratory

The opportunity to demonstrate the vital role and value of the
clinical laboratory to have direct impact on MASLD patient care
pathway, without a need for additional resources—it's noteworthy
that conducting an ELF Test doesn’t necessitate additional
laboratory equipment or specialized personnel.

The opportunity to improve patients’ outcomes and generate
operational and financial benefits for the healthcare system.

Need to allocate resources
and time to educate and
inform key stakeholders

to ensure a successful
implementation and use of
the FIB-4/ELF Testing pathway.

For primary care
(primary care
physicians) and
secondary care
(endocrinologists)

.

Possibility to identify patients at high risk of hepatic and
extrahepatic adverse outcomes that were not detected before
without having to refer all of them immediately to hepatology
clinics for VCTE measurement.

Possibility to include the ELF Test in the panel of blood tests done
for annual checkup of T2D patients.

Managing the results of a
new test like ELF will further
increase their already
substantial workload.

Need to get educated on
MASLD/MASH disease and on
the management of patients.

For tertiary care
(hepatologists)

Reduction of potentially too many referrals from primary and
secondary care settings of patients having only minor liver fibrosis
test abnormalities, freeing their resources and time for better use
of VCTE equipment.

Capability of managing a larger number of at-risk patients, without
being limited by the access and availability of VCTE equipment.

Hepatologists may perceive
ELF as a risk, leading to fewer
VCTE measurements and,
consequently, a reduction

in their revenues.

For hospital/
healthcare provider

Financial savings with the reduction of potentially unnecessary
referrals and VTCE measurements at the hepatology clinic.

Possibility to implement an efficient MASLD pathway without
the need to invest in the purchasing and maintenance of dedicated
VCTE equipment in non-hepatology settings (endocrinology,
primary care).

Can contribute to more efficient use of limited workforce (such

as nurses). No need to train operators for VCTE in non-hepatology
settings. (Operators shall be duly trained and certified to perform
VCTE measurements).>®

Costs of laboratory reagents
(ELF Test) may be perceived
as an additional expenditure
if not seen in the context

of the patient care pathway.
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10. What are the potential risks 11. Resource/activity contributed
that may be associated with by each of the service lines
the introduction of the ELF Test? involved in the care pathway
What are the mitigation Stl"ategieS? Two situations can be anticipated:

The slow adoption by prescribers of the ELF Test * No MASLD care pathway is in place.

as a non-invasive, second-line test of the sequential
pathway could lead to many patients having solely
a FIB-4 result.

The implementation of a sequential pathway will,
therefore, introduce major changes for physicians
seeing patients in non-hepatology settings and
To mitigate this risk: for the hepatologists to whom these patients

are referred. The clinical laboratory will also have
to implement two new tests, FIB-4 and ELF, in a
sequential algorithm.

1. The clinical laboratory has the technical capability
to implement a reflex-testing procedure, which
automatically triggers an ELF Test for patients with
an indeterminate FIB-4 result, thereby streamlining
the ordering process.

FIB-4 results are already provided by the laboratory.
The addition of an ELF Test will help to better

2. Ensure accessibility of ELF Test to clinicians through document and to streamline referrals of patients
the healthcare information system, allowing easy to the hepatology clinics. This should result in
electronic requests to the clinical laboratory. more referrals of advanced cases and fewer futile

. . . . referral cases.3848
3. Organize educational meetings during the

test-implementation phase where the laboratory . .
staff can present and explain the new care 12. Rel!“bu.rsement requ"ed for
pathway to clinicians. delivering the care pathway

4. Provide a short explanation in laboratory reports with and without (before and
for easier interpretation of ELF Test results and after) the test intervention

guidance on patient management.
There may be extra costs associated with the addition
of the ELF Test to services offered by the clinical
laboratory. However, economic evaluations have
demonstrated that the introduction of a sequential
FIB-4/ELF pathway results in direct and short-term
cost savings from the payer and society perspectives.*#
If relevant, the payment system for clinical laboratories
should therefore be amended to reflect the broader
societal impact of FIB-4/ELF and support the adoption
of this pathway by covering the direct cost of the
test from the provider’s perspective.



ELF Test: Revolutionizing Liver Health Assessment by Optimizing Care Pathway to Hepatology Clinics - White Paper

13. Implementation plan including Elementof Outcome measure

the metrics l:or monitoring care pathway (before vs. after implementation)
o o Clinical * Number of FIB-4 tests/month
appropriate adoption laboratory « Number of ELF Tests/month with FIB-4 in

1. Establishing the sequential algorithm combining indeterminate values and below or above
FIB-4 and ELF Tests with appropriate cut-off ELF clinical thresholds (i.e.: >9.0; >9.8; >11.3)

values for the rule out and rule in of advanced ¢ Number of ELF Testsimonth without FIB-4 results
fibrosis and cirrhosis. * Median ELF turnaround time

Clinical ¢ Number of ELF Tests requested for MASLD/

2. Implementing and communicating the availability catl !
application MASH patients

of the new care pathway outside and within the

laboratory through educational activities. * Number of ELF Tests requested for other

patients and conditions (e.g., Viral hepatitis,

3. Optimizing the patient pathway upstream in Alcohol Associated Liver Disease, PSC, PBC)
consultations where at-risk patients are seen Change of « Number of ELF Tests requested by
(primary care, endocrine, obesity medicine, and practice non-hepatology settings (including
gastroenterology practices) to ensure they are diabetes clinics)
tested and referred according to clinical guidance. * Number of patients referred from

non-hepatology settings to hepatologists

4. Measuring downstream outcomes in hepatology for further investigation
clinics (number of referrals of at-risk patients and « Number of consultations in nutrition clinic
detected cases). (to receive guidance for lifestyle changes)

5. Audit of the complete care pathway at * Number of ELF Tests requested by hepatologists

appropriate intervals. * Number of biopsies in hepatology clinic

« Recruitment of patients into clinical trials

Clinical Number of advanced fibrosis and cirrhosis
outcomes cases detected

Economic ¢ Number of VCTE measurements in
outcomes hepatology clinic

« Costs saved by introducing the ELF Test as
a second line test (i.e., patients who would
have been referred if FIB-4 >1.3)

Process related Average wait time for VCTE measurements
outcomes at hepatology clinic before and after
implementation of the sequential pathway
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Table 1. Tests and procedures to assess liver fibrosis

FIB-4 is a blood-based test originally developed to detect liver fibrosis in patients with Hepatitis C and HIV and later
in patients with MASLD/MASH. It can automatically be calculated from the values of patient age, platelet count,

aspartate aminotransferase (AST), and alanine aminotransferase (ALT).

(age x AST)

FIB-4 index = ———M—
platelet count x VALT

Age (yrs), ALT (U/L), AST (U/L) and platelet count (107/L)

FIB-4 <1.3: low risk for advanced liver fibrosis

1.3 <FIB-4 <2.67: indeterminate risk for advanced liver fibrosis

FIB-4 =2.67: high risk for advanced liver fibrosis

FIB-4 is a first-line and inexpensive liver fibrosis score, widely available in non-hepatology settings to help rule
out with high sensitivity people who do not have advanced fibrosis (negative predictive value of 90-95 percent).
When FIB-4 is above 2.67, FIB-4 can help to rule in advanced liver fibrosis (positive predictive value around

80 percent). Recent guidelines'>'* recommend using a second NIT (VCTE or ELF) as a second-line test if FIB-4

is above 1.3 and below 2.67.

ELF

A blood sample was taken. Three important serum markers can be
detected with an automated analyzer and the risk of disease progression
can be derived from these.

The ELF score is calculated using the following equation:

ELF score = 2.278 + 0.851 In(C,,) + 0.757 In(Cpyne) + 0.394 In(Cipppr)-
Concentrations (C) of each of the constituents are in ng/mL. The expected
values of the ELF Test are reported in the test instructions for use?' and
were established on the ADVIA Centaur XP system with 594 samples from
U.S. blood donors of known gender, ethnicity, and age (mean of 7.72,
median of 7.74, fifth percentile of 6.51, and 95th percentile of 8.90).

A published study conducted using 183 apparently healthy East Asian
female and male subjects reported the following ELF scores: mean

of 7.75, median of 7.82, fifth percentile of 5.95, and 95th percentile

of 8.73.>* The analytical performance of the ELF analytes and score

on the Atellica IM Analyzer have been fully documented in the ELF
instructions for use?' and by Palladino et al.>®

. o
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Vibration-Controlled Transient Elastography

A probe emits a mechanical pulse toward the liver. An integrated
ultrasound transducer measures the velocity of the pulse wave
between two points. The less elastic the liver tissue, the faster
the pulse propagates through the liver.

While vibration-controlled transient elastography (VCTE) is a valuable l"
tool in assessing liver health, it presents several limitations. False

positives may occur in cases of acute hepatitis, inflammation, non-fasting o—0
conditions, exercise, hepatic venous congestion, inflammation or

infiltration, excessive alcohol consumption, cholestasis, steatosis,

and portal vein thrombosis. Furthermore, its failure rates surpass

those of serum tests due to factors such as operator inexperience,

narrow intercostal space, body habitus, and the presence of ascites.>”

To ensure the reliability of findings, it is recommended to conduct a

minimum of 10 measurements. Proper patient positioning is equally

crucial for obtaining accurate readings.>®

Liver biopsy

A tissue sample is taken from the liver with a canula. The sample is then
examined for scar tissue under a microscope.

Liver biopsy presents inherent limitations including its invasiveness and
sampling variability, where the obtained specimen represents only a
minute fraction (approximately 1/50,000) of the entire liver. Nonetheless,
achieving consensus among readers in interpreting biopsy findings poses
a significant challenge.?® Other significant limitations concerning risk,
cost, and resource allocation exist."

=

1
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