(2 CLINICALLAB 2.0

Lab-Driven Care Model for Anemia

Process Improvements in Anemia Testing and Diagnosis using Cascades
to support Value Based Care:
A Guide for Clinical Laboratories

Created by Ramisha Ali, PharmD, RPh, Michelle Grant, DO?, Mark Fung, MD, PhD?, Kathleen Swanson,
MS, RPh?

! Project Santa Fe Foundation, Salt Lake City, UT

2 Diagnostic Medicine Institute, Geisinger, Danville, PA; Geisinger Commonwealth School of Medicine,
Scranton, PA

3Department of Pathology and Laboratory Medicine, Larner College of Medicine, University of Vermont,
Burlington, VT

This Lab-Initiated Care Model for Anemia was developed in Collaboration with Project Santa Fe
Foundation member institutions and subject matter experts in Hematology and Laboratory Medicine.

Version 1 published February 16, 2024

NOTE: The following individuals were part of the Anemia Phase 1 Demonstration Project and have
served as subject matter experts for the anemia lab-initiated care model.

Ann Taylor, MD
Joanna Contant, MD
Qian-Yun Zhang, MD
Peter Munk, MS
Arand Pierce, MD
Clayton Wilburn, MD
Lauren Pearson, MD

1 Diagnostic Medicine Institute, Geisinger, Danville, PA; Geisinger Commonwealth School of Medicine,
Scranton, PA

2 Project Santa Fe Foundation, Salt Lake City, UT

3 Intermountain Healthcare Central Laboratory, Salt Lake City, UT

4 American Society for Clinical Pathology, Center for Quality and Patient Safety

5 Department of Pathology and Laboratory Medicine, University of Vermont, Burlington, VT

6 TriCore Laboratories, Albuquerque, NM

7 Rhodes Group, Albuquerque, NM

8 ARUP, Salt Lake City, UT




(2 CLINICALLAB 2.0

a. CL2.0 Ingredients

Anemia is a disease with high prevalence, high cost of care, and low quality of life. Through the
engagement of clinical laboratories and diagnostic workflows, health systems can help improve
the testing strategies, diagnosis, and patient outcomes for anemia. Clinical Lab 2.0, as shown in
the model below?, highlights how the use of longitudinal laboratory data can be used to create
actionable insights. This Lab-Initiated Care Model for Anemia outlines how clinical laboratories,
through anemia cascades can help with the identification of care gaps and high-risk anemia
patients. Thus, by creating a cascade, we can target multiple demographics and people with co-
morbidities. While some organizations may choose to focus on targeted populations such as
high risk cardiovascular, surgery, or preoperative patients; a cascade can easily be customized
depending on the need of each respective organization.
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i. Disease Prevalence

In the US, there are 5.5 million annual ambulatory visits for anemia with 3 in 4 surgical patients
having anemia®2. National Health and Nutrition Examination Surveys (NHANES) estimates that
5.6% of the US population has anemia®. Alarmingly, the prevalence of anemia has nearly
doubled in recent years, growing from 4.0% to 7.1% and moderate-severe anemia increasing
from 1.0% to 1.9% from 2003-2004 to 2011-2012%. As the population ages, various studies
predict the number of anemic patients to increase. Thus, anemia can occur in outpatient or
inpatient settings in people of all ages and is a growing concern for public health.
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Various studies have found prevalence of anemia increases with age, with approximately 15%
of people aged 60 and over with anemia®. Additionally, people at higher risk include women
during menstruation and pregnancy, children, those presenting with blood loss, family history,
African Americans, and other health conditions such as kidney disease, infection, cancer, or
autoimmune diseases®. In hospitalized patients, anemia is commonly caused by loss of blood,
blood draws, and illnesses lowering red blood cells (RBC)’. CDC guidelines suggest periodic
screening among young children, women of childbearing age, and high-risk populations®. Thus,
it is important to identify populations at risk since undiagnosed or untreated anemia can lead to
complications or worsen chronic conditions.

When associated with another disease state, anemia can be an indicator for worse prognosis
and higher treatment costs®. For example, a retrospective analysis from 30 health plans found
that an anemia diagnosis increased costs by $1855 per patient per month®. As reported by
another health plan, the average costs of treatment for anemia patients was $14,535, which
was twice as much compared to its nonanemic patients!®. Furthermore, anemia is associated
with poor health outcomes- particularly morbidity and mortality. Of note, these patients have
lower quality of life and higher morbidity scores compared to non-anemic individuals with the
same underlying conditions!?.

ii. Laboratory Leadership and Domain Knowledge

Anemia is a hematologic condition diagnosed via a series of laboratory tests. It is often
screened for by a spun hematocrit (HCT) or complete blood count (CBC). The advantage of a
CBC is it includes a hemoglobin (HGB) and HCT measurement as well as several red cell
measurements including a red blood cell count (RBC), mean cell volume (MCV), mean cell
hemoglobin (MCH), mean cell corpuscular hemoglobin concentration (MCHC), and red cell
distribution width (RDW). The additional CBC parameters allow the clinician to classify the
anemia to determine subsequent testing needed for diagnosis. Unfortunately, these
parameters are typically not available at the time of the patient’s visit and may result in a
longer time to diagnosis if not available, under-utilized by providers, or misinterpreted. The
adoption of an automated anemia cascade could streamline this process and improve anemia
diagnostics.

The clinical laboratory must drive the development of such a cascade because they possess
both medical and technical expertise to create an algorithm. Moreover, they have the greatest
insight into the resources required to implement such a project. When issues and problems
arise along the develop, testing, and implementation, the clinical laboratory will likely be the
first to recognize and manage them.
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Cascade implementation would require that the laboratory information system (LIS) or
electronic health record (EHR) be able to integrate the anemia cascade(s) into their system.
Involving laboratory leadership early in this process, to provide the domain knowledge needed
for the development and implementation of a cascade would provide important clinical
expertise. Moreover, laboratory leadership can determine the most appropriate interpretive
comment to be rendered with the results, making interpretation consistent for all providers and
allowing the laboratory to serve as a diagnostic consultant for anemic patients.

Post cascade implementation will also require monitoring, assessment of clinical impact, and if
necessary post-live adjustments and education. In addition to this, the clinical laboratory is the
subject matter expert for laboratory data and can be a resource for their organization or clinics
on the identification of high-risk patients and care gaps. Thus, the clinical laboratory must
provide the vision, determine the goals for the cascade, and work with others to establish an
anemia cascade.

jiii. Key Stakeholders and Partnerships

Key partnerships when developing a Lab-Initiated Care Model for Anemia should include
liaisons or members from the following arenas:

i Chief Medical Information Officers and the Information Technology (IT) teams to
assist with cascade build, development, and implementation of decision support
systems.

a. Understanding limitations within a LIS/EHR is an important early step when
designing workflow for the cascade/decision support system.

ii. Technical Clinical Laboratory
a. Technical staff- individuals who understand the instrumentation, specimen

requirements, specimen transport, and regulatory issues.
i. Hematology- for insight into complete blood count testing
ii. Chemistry — for insight into chemistry studies which are typically used in
anemia cascades
iii. Automation tech- required if laboratory as an automated line to determine
how specimens are loaded and how a specimen can be moved from one
instrument line to another if needed
iv. Other technical leads where cascade testing is performed
b. Phlebotomy —to ensure patient collection and initial processing is correct
c. Receiving and Processing staff to ensure specimens are received into the
laboratory correctly and distributed properly to each laboratory section
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Vi.

Vii.

viii.

d. Laboratory information technical team to allow instrumentation communication

e. Medical laboratory directors to determine the test which should be used to
assess the etiology of anemia.

Laboratory vendors to understand the capabilities of instrumentation, middleware,

and provide guidance on how to develop communication between instruments.

Population Health teams tasked with improving overall performance in reducing ED

visits, hospitalizations, and readmissions.

Interdisciplinary groups within integrated health systems that can develop and

implement specific interventions to improve the detection, management, and

referral of anemia.

a. For example: primary care, internal medicine, hematology/oncology, and family
medicine care team representatives can help determine and define referral
pathways and the development of co-management strategies to support
improved primary care management of anemia.

i. Targeting mid-level, primary care, and internal medicine can provide
different scenarios and use cases. It would also identify possible
overutilization of resources, if any.

ii. Involving a multidisciplinary team will help identify who generally has
multiple anemia orders and potential workflow bottlenecks and challenges.

b. For teaching institutions, attending physicians make a great addition to the team
due to their hands-on experience in the development of interpretative
comments that are clear to clinicians and trainees.

Hospital administrators and Chief Medical Officers (CMO) of integrated health

systems can provide information on the value of the laboratory in this high-cost

disease and articulate the clinical and economic opportunities as a result of missed
billing and risk stratification.

Quality and safety department personnel who are responsible for the collection and

reporting of quality metrics for the Joint Commission or other organizations to

understand and document the barriers to evidence-based treatment guidelines.

Although anemia is not a STAR/HEDIS measurement at the time this care model was

developed, it directly impacts quality of life and prognosis, particularly in people

with multiple diseases.

Insurance providers and their respective representatives may also help in

understanding testing and payment of outpatient services reimbursement costs.

Food referral (nutritionist, social services) can also help in identifying barriers to care

and refer to social services if nutrition is needed.
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b. CL2.0 Insights and Actions

i Clinical Protocols
Since anemia primarily uses laboratory results for etiology and monitoring, this cascade model
can be used to identify a potential process improvement in anemia. The clincial laboratory is
full of data, however only a small amount is utilized by the laboratory, the clinical team or
healthcare insitutions. The use of a clinical anemia algorithm will allow for the standardization
of anemia testing so anemic populations can be studied to gain insights into care gaps, risk
stratification, or cost associated with anemia.

Longitudinal lab data can be used to identify patients with anemia. Various time frames may be
assessed; however, the time frame that is selected should be closest to present day. One year
from the start of the project may provide the best results for comparison.

The traditional approach to anemia diagnosis, as first described by Dr. Wintrobe!?, uses a
stepwise approach, which may require multiple blood draws, multiple patient visits, and a
prolonged period of time to final diagnosis. The proposed anemia cascade supported by the
PSFF/Clinical Lab 2.0 initiative proposes an upfront collection two specimen types and reflexive
algorithm driven testing within the Clinical Laboratory. The Laboratory generates summary
findings that require no additional input from the ordering provider, and no additional lab
draws from the patient.

This proactive approach has been shown to minimize diagnostic testing gaps, lower the amount
of blood draws, and reduce the time to diagnosis compared to non-automated algorithms.
Another benefit of the algorithm is the ability to link the clinical laboratory to other clinical care
teams allowing for rapid intervention through clinical protocols. Clinical protocols may also be
developed to trigger referrals to an anemia clinic, consultation for a particular population, or a
clinical note to a provide to assess additional conditions or diseases. Clinical protocol would
also support the prescribing of appropriate treatments for anemia based on clinical guidelines.
Through linking the cascade to the clinical protocol, this could result in significant reduction in
cost of care!?.

Additionally, a cascade would encourage the use of less supplies and assistance in cases where
laboratory supplies are limited, such as venipuncture tubes. Therefore, turnaround time and
improved patient experience can be managed based on risk stratification.

Clinical protocols for analysis and cascade implementation include understanding current
practices and determining where a cascade has a greater need. Due to the complexity of
organizations, it is suggested to start implementation in one department and implement
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changes to additional areas, as necessary. Commonly known in informatics as a pop-bang

approach.

Risk stratification

a. Improved outcome measures, such as, early diagnosis of disease and
determining the underlying etiology can provide a health benefit for
those affected. Thus, risk stratification can maximize results from past
blood collections.

b. Anemia can be associated with social determinants of health including
access to food.

c. Anemia can be associated with colon cancer and may identify the need
for colon cancer screening.

Care gaps

a. ldentifying gaps may come directly from interdisciplinary members
suggesting change. A list may suffice for some organizations.

b. Another way to identify gaps in care is by creating a process map.

i. This will show you how things are currently done and may provide
an opportunity for process improvement.

c. Gaps in care may include overutilization of resources, time spent on
analysis, turn-around time, failure to follow up on anemia diagnoses, and
others unique to the institution.

d. Anemia can be identified by examining social determinants of health
including access to food.

e. Anemia can be associated with colon cancer and may identify the need
for colon cancer screening.

High risk

a. Laboratories can determine patients with anemia for outpatient referral to
clinics for patients with a particular risk factor i.e. pre-operative, cancer, etc. The
literature provides insights for these high risk populations.

b. Patients are provided timeliness of care in an appropriate setting. For example,
patients with low risk can be directed to an outpatient clinic.

Workflow and Facilitated Interventions

Although there are many ways to build an anemia cascade, key points an
organization should consider include:

a. Ability of the laboratory to self-select additional testing needed per algorithm
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b. Ability for the laboratory specimen in Hematology section (for CBC) to be able to
be transferred and used in the Chemistry section (for folate, B12, iron studies)

c. Ability of the laboratory to generate summary interpretations of cause of
anemia

e Testing cascades and diagnostic pathway
o Cascades may be built differently per each institution; however, are based on
clinical guidelines and practices. The figure below shows a macrocytic diagnostic
pathway (See appendix for additional diagnostic pathways).
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e Determining anemia prevalence and severity for a given year
o An organization may include following common CPT/ICD-10 codes
= Anemia, Unspecified CPT (D64.9)
= B12 Deficiency (D51.9)
= Folate Deficiency (D52.9)
= Microcytic (D55)
o Another method of evaluation is via Hemoglobin levels.
=  WHO classifies anemia as hemoglobin (CPT 85018) levels of:
e <13g/dLin men
e <12g/dLin women
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= Note, WHO recommends the following cut-off adjustments for altitudes:
e 0.2g/dLfor 1000m
e 4.5g/dL for those living at 24500m

o Severity can be determined by hemoglobin levels>-16. For example:

= Mild
e 11-12.9 g/dLin men
e 11-11.9 g/dL women

= Moderate

e 9-10.9g/dL
= Severe

e <8g/dL
= Life Threatening

o <6.5g/dL

Data should be extrapolated to exclude outliers as determined by the institution.
Note: CPT/ICD-10 codes may not include the full patient population due to errors
in billing and documentation and should be used alongside longitudinal and real
time laboratory data.
= Comparing CPT/ICD-10 codes to longitudinal data of identified anemic
patients can help to determine areas of over and/or under test
utilization. This data can also be used to determine which
departments/specialties may benefit from involvement in this initiative.
e Baseline performance
o Internal and external benchmarking may be used to classify patients.
= A control group or select patients may be withheld to make sure that the
cascade has been implemented appropriately.

o Organizations can stratify by a specific subgroup, such as surgery patients, if
desired. Demographics of patients should be noted, such as co-morbidities to
allow for inclusion/exclusion of certain patients.

= For example, including cancer patients that involve the bone marrow
(leukemia, lymphoma, myeloma) due to the likelihood of developing
anemia.
e Understand utilization of testing

o IT liaisons and specific interdisciplinary group members, such as attending
physicians or superusers play a big role in understanding utilization of testing. A
retrospective analysis from the LIS or EHR would be best in understanding
utilization.

o Questions to ask include:

= How often is blood drawn?
= Number of times a patient visits the site
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= Number of times a repeat test is done
= Analysis of shared accountability measures and quality measures may
also be considered.

e Post Implementation

o Once the cascade is implemented, adjustments to cut-off values may be needed.
The implementation team should work with the laboratory to determine
appropriate next steps. Some unique cases may still need to be worked up by
hand due to their complexity. Using the cascade, an outpatient anemia clinic
referral may be a method to manage non-complex cases.

c. CL2.0 Value Proposition and Outcomes

An anemia cascade is a sustainable solution for a value based, patient driven solution.

1. Clinical Outcomes

a.

S@m 00T

Time spent for analysis of lab samples
Number of patients lost to follow-up
Quality of patient care survey
Number of patients with gaps in care
Length of Hospital Stays

Number of readmissions

Total Cost of Care

Number of blood draws

Number of hospital visits

Using lab data, anemia patients can be evaluated in a timely manner. Examples of
actionable data include:

e Reports to primary care/ specialists of:

o New patients

o Patients with routine monitoring
o Patients with comorbidities with
o Number of blood draws

o Nutrition/ Social service referrals

e For routine visits, referrals may be appropriate for:

10
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2. Financial Outcomes
a. Length of stay, number of visits, readmissions
b. Financial costs of avoidable transfusions
i. Labor
ii. Supplies
c. Time to diagnosis
d. Decrease cost in unnecessary testing or pathology workup.
e. Number of patients impacted via outpatient referrals, manual blood smears
3. Policy Development
To enhance anemia detection and management in the primary care setting, it is important
to keep in mind the following components:
e Understanding Current Practices
Understanding clinical guidelines and current practices will help develop cascades. A
care team should author potential gaps in care. Generally, referrals to outpatient clinics
could assist if a cascade is implemented; thus, providing time savings for hospitals and
patients.
¢ Reimbursement for Laboratory Screening
A key aspect of cascade implementation and outpatient clinic referral involves working
with insurance care providers for order and payment of laboratory testing for anemia.
Protocols should be developed to target optimal reimbursement with insurance
providers, particularly in regards to Medicare billing and CMS policies.
¢ Development of Laboratory Test Profiles or Order Sets
Understanding current practices, clinical guidelines, potential ordering workflows,
potential clinical decision support builds in electronic health records, and testing profiles
is beneficial for patients. Testing profiles or order sets should support evidence-based
clinical guidelines and department needs.
e Quality Measurement
Development of anemia evaluators, for quality improvement programs may include:
e Length of stay
e Mortality
e Time to diagnosis
e Potential harm due to iatrogenic anemia
e Anemia education/consults provided
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