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INTRODUCTION

Florida Statute section 408.0621 establishes the
Blood Clot and Pulmonary Embolism Policy
Workgroup (BCPEP or “Workgroup”) for Florida,
provides direction to the panel, and requires the
submission of an annual and final report to the
Governor, the President of the Senate, and the
Speaker of the House of Representatives by January
4,2025. The Agency for Health Care Administration
(“Agency”), in conjunction with the State Surgeon
General, establishes this Workgroup to promote
the development of a risk surveillance system and
policy recommendations to improve standards of
care, surveillance, detection, treatment, and patient
and family education relating to blood clots and
pulmonary embolisms. As required, the BCPEP
Workgroup Chair and members hereby submit this
annual and final report on the Workgroup's activity,
findings, and recommendations.

Emily Adkins Prevention Act:
Section 408.0621, Florida Statutes

(1) The Secretary of Health Care Administration
shall establish a blood clot and pulmonary
embolism policy workgroup in conjunction
with the State Surgeon General.

(2) The workgroup shall:

a. ldentify the aggregate number of people
who experience blood clots and pulmonary
embolisms annually in this state.

b. Identify how data is collected regarding
blood clots, pulmonary embolisms, and
adverse health outcomes associated with
these conditions.

c. ldentify how blood clots and pulmonary
embolisms impact the lives of people in
this state.

d. ldentify the standards of care for
blood clot surveillance, detection,
and treatment.

e. ldentify emerging treatments, therapies,
and research relating to blood clots.

f.  Develop a risk surveillance system to help
health care providers identify patients
who may be at a higher risk of forming
blood clots and pulmonary embolisms.

g. Develop policy recommendations to
help improve patient awareness of
blood clot risks.

h. Develop policy recommendations to help

improve surveillance and detection of
patients who may be at a higher risk of
forming blood clots in licensed healthcare
facilities, including hospitals, nursing
homes, assisted living facilities, residential
treatment facilities, and ambulatory
surgical centers.

Develop policy recommendations relating
to guidelines used that affect the
standard of care for patients at risk of
forming blood clots.

Develop policy recommendations
relating to providing patients and their
families with written notice of increased
risks of forming blood clots.

The workgroup shall be comprised of
health care providers, patients who have
experienced blood clots, family members
of patients who have died from blood
clots, advocates, and other interested
parties and associations.

The President of the Senate and the
Speaker of the House of Representatives
shall each appoint two members to

the Workgroup.

Members of the workgroup shall serve
without compensation.

The State Surgeon General shall appoint
the chair of the workgroup.

The chair is authorized to create
subcommittees to help with research,
scheduling speakers on important
subjects, and drafting a workgroup report
and policy recommendations.
workgroup meetings may be held
through teleconference or other
electronic means.

The Secretary of the Agency for Health
Care Administration shall submit a final
report detailing his or her findings

and recommendations to the Governor,
the Senate President, and the House

of Representatives Speaker by

January 4, 2025.
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BACKGROUND

Definition

Deep vein thrombosis (DVT) refers to the
development of blood clots in the large veins of

the legs or arms. A blood clot is also referred to as a
thrombus. Circulation blockage can lead to swelling,
redness, tenderness, and pain, often described as
cramping or aching."2

Often, these thrombi can dislodge and travel

to other blood vessels, known as an embolism.
Embolisms to the lungs' arteries, termed pulmonary
embolism (PE), can impede blood flow and oxygen
exchange in the tissue, resulting in symptoms

of sudden shortness of breath, chest pain, and
palpitations. PE is potentially fatal as it can result in
cardiac arrest and sudden death.

Due to the possible evolution of thrombus to
embolism, DVT and PE can occur in the same
person. Venous thromboembolism (VTE) is a term
that collectively refers to the presence of DVT and/
or PE in an individual. Approximately two-thirds of
patients will have only a DVT, while one-third will
have a PE with or without concurrent DVT.3"4
Specifically, up to 35% of patients diagnosed with
DVT will have evidence of PE on imaging tests

but no associated symptoms; conversely, 30-70%
of patients with symptomatic PE will also have
evidence of DVT in the lower extremities.>™7

Diagnosis

A DVT is most often suspected in patients with
unilateral swelling, pain, or warmth of an extremity.
The diagnostic approach to a DVT is standardized
and begins with estimating the pre-test probability
of its occurrence. It may incorporate a combination
of the initial clinical impression, scoring systems
(e.g., Wells score, Modified Wells score), and/or blood
tests, including the D-dimer.8-1° The D-dimer is

a small protein fragment present after the body
degrades blood clots; this value is elevated in
almost all patients with VTE. The sensitivity of the
D-dimer in patients with a DVT is greater than 90%
and improves when using age-adjusted cutoffs,
especially in elderly patients.11712 |n cases where
the suspicion of a DVT remains high, compression
ultrasound imaging of the extremities is the
imaging method of choice, with a sensitivity and
specificity of up to 95%.13714

A PE can manifest in a broad spectrum of

features, ranging from no symptoms or mild chest
discomfort to severe shortness of breath, shock,
cardiac arrest, and sudden death. Although most
hemodynamically significant PE arises from DVT

in veins of the proximal lower extremities (e.g.,
popliteal, femoral, iliac), direct objective evidence of
a DVT in a patient may not always correlate with PE.
Because of the non-specific yet possibly emergent
nature of PE and symptom overlap with other
critical medical conditions (i.e.,, myocardial infarction,
pericarditis, pneumothorax), the diagnosis involves
clinical assessment, scoring systems, laboratory
testing, and imaging studies. Although the use

of clinical decision-scoring systems or rule-out
criteria in addition to a D-dimer test may increase
the diagnostic yield of further testing, significant
misuse or underutilization of these tools limits their
benefit.1s71°

The definitive diagnostic imaging for PE is
computed tomography pulmonary angiography
(CTPA), which involves timed intravenous contrast
administration to enhance the pulmonary arteries
and improve detection. CTPA has a specificity

and positive predictive value exceeding 90% for
diagnosing PE in patients with intermediate to high
pre-test probabilities.2°"21 The use of intravenous
contrast may be limited in patients with existing
renal disease and introduces the risk of an allergic
reaction. The potential for these adverse events
restricts the universal acquisition of CTPA imaging
in all medical situations where a PE may be part of
the differential diagnosis and forms the foundation
for the continued development of screening tools
and clinical decision-making protocols to improve
diagnostic strategies. Consequently, there is an
inevitable rate of failure in the detection of PE.
Approximately 0.3-4% of patients determined to
have a low pre-test probability have a PE.22-24
Furthermore, 26"50% of patients with acute PE

will experience misdiagnosis or a diagnostic

delay of almost seven days.25:26 Alternate imaging
approaches include ventilation-perfusion scans,
but these may be more costly and diagnostically
equivalent in high pre-test probability settings as
findings are otherwise often indeterminate.
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PREVALENGE AND HEALTH IMPACT

Incidence, Prevalence,
and Mortality

VTE is a significant and growing public health
concern in the United States. The annual

incidence of VTE is approximately 1 per 1,000
individuals, resulting in almost 900,000 cases per
year.27728 VTE can occur in any situation with an
increased tendency for the blood to clot (termed
hypercoagulability), slow blood flow, or injury to

the walls of the blood vessels. Therefore, major

risk factors for VTE include recent hospitalizations
or surgery, cancer, immobilization, inflammatory
conditions, select medications, nursing home
residency, travel, and certain genetic factors. The
incidence of VTE increases with age.2? It is also a
significant cause of maternal mortality, accounting
for up to 10% of maternal deaths in the United
States.3° Currently, VTE is the leading cause of
preventable hospital death.2® VTE is associated with
considerable mortality, with approximately 100,000
deaths per year in the United States, the majority
of which are due to sudden death from PE.27:2°
In-hospital mortality after an acute PE is up to 8%.31
The 30-day and 1-year mortality rate after the onset
of a VTE is approximately 3% and 20%, respectively.2®

Economic Burden

VTE inflicts a significant economic burden on

the United States healthcare system due to high
treatment costs and long-term complications,
including increased re-hospitalization rates and
productivity losses. The annual cost of managing
newly diagnosed VTE ranges between $7-10 billion.32
Direct per-patient medical costs can be up to
$15,000 in the first year and rise to a cumulative
total of $23,000 due to various complications.
Resource use during hospitalizations for a newly
diagnosed VTE can range from $30,000 to $37,000.33
Hospitalizations for recurrent VTE are often

more costly than the initial event.?4 Long-term
complications can include chronic inflammatory
damage from DVT in the extremities as well as
injury to the lungs after a PE. Medication-related
adverse events, including bleeding events from
anti-coagulation (commonly known as a “blood
thinner”), may also occur. The cost of treating such
complications can range from $1,000-12,000 per
event.32735 [ astly, employees recovering from a VTE

event can suffer from productivity losses of up to
approximately $60,000.36

Challenges and Threats

Despite the overwhelming health and economic
burden of VTE, medical care for this condition is
limited by suboptimal public awareness, poor and
highly variable adherence to guidelines related to
the implementation of treatment and prophylaxis
(prevention) of VTE, insufficient recognition

and management of the potential long-term
complications, absence of a robust systemic
surveillance system, an absence of dedicated
treatment centers or specialized response teams,
and inadequate funding towards novel research in
the field.

Public awareness of VTE pales in comparison to
other primary medical conditions. In one global
survey, 44% and 54% of respondents were aware

of DVT and PE, respectively, compared to heart
attacks, strokes, hypertension, or specific cancers,
where awareness rates ranged from 82-90%.37
Despite advances in detection, treatment, and
prevention strategies for VTE, its incidence has not
significantly decreased in the past several decades,
and significant socioeconomic disparities in clinical
outcomes persist. Evidence-based guidelines for the
prevention and treatment of VTE are not routinely
followed by clinical providers, with adherence
ranging from 2 to 50% and vary by the specialty of
the primary treatment team as well as the gender or
age of the patient.3841 Scoring systems, such as the
Caprini score, are underutilized to identify patients
at risk for VTE .42 Ultimately, up to 40% of cases of
VTE may be preventable if guidelines for prophylaxis
are followed.#1 Reasons that may limit guideline
adherence include lack of familiarity, concerns about
bleeding risks, and perceived complexity, especially
in special patient populations.
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WORKGROUP GOALS

The Workgroup has identified the following points to
address in this report:

GOAL 1 Identify the aggregate number of people
who experience DVT and PE each year in the State
of Florida.

GOAL 2: Identify how patient-specific data for
individuals with newly diagnosed VTE and the
associated adverse health outcomes is collected and
monitored.

GOAL 3: Identify how VTE impacts people's lives in
Florida.

GOAL 4: |dentify the current standard of care for VTE
prophylaxis, treatment, and surveillance.

GOAL 5: Identify emerging therapies and research
related to VTE.

GOAL 6: Develop policy recommendations for a
monitoring system and database to recognize at-risk
individuals and to monitor patients after a diagnosis
of VTE.

GOAL 7: Develop policy recommendations for
Florida's standard-of-care VTE prevention and
treatment strategies.

GOAL 8: Develop policy recommendations to

improve public and provider awareness of VTE and
its associated risks.

BLOOD CLOT AND PULMONARY EMBOLISM POLICY REPORT



ACTIVITIES AND PROGRESS OF THE WORKGROUP

The Workgroup, consisting of a panel of medical
and public health experts and representatives,
convened through a series of monthly meetings and
interim communications. The Workgroup identified
and synthesized relevant data and research from
contemporary scientific literature to provide

supporting information and inform the Goals of
the Workgroup.

Since the workgroup's chair was appointed in
January 2024, the workgroup met eight times to
discuss and prepare the report.

BCPEP Timeline
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THE WORKGROUP’S RECOMMENDATIONS

Based on the information gathered and
synthesized from stakeholder input, public
comments, medical experts, and extensive
literature review, the Workgroup has developed
evidence-based and actionable recommendations
to address (1) Prevention, (2) Treatment, (3)
Surveillance, and (4) Education.

1.

IMPLEMENT A STATEWIDE VTE MONITORING
SYSTEM: Develop and deploy a comprehensive
monitoring system to collect data on VTE
incidents across Florida, utilizing existing
healthcare data infrastructure and integrating
new data collection methods. (High Priority
Recommendation)

STANDARDIZE VTE RISK ASSESSMENT
PROTOCOLS: Mandate using standardized risk
assessment tools (e.g., Wells score, Caprini score)
in hospitals and healthcare facilities (outpatient
and inpatient) to identify patients at higher risk

of developing VTE and ensure timely prophylaxis.

(High Priority Recommendation)

ENHANCE PUBLIC AWARENESS CAMPAIGNS:
Launch public education initiatives to increase
awareness about the risks, symptoms, and
prevention of DVT and PE, targeting high-risk
populations and healthcare providers. (High
Priority Recommendation)

IMPROVE POST-DISCHARGE FOLLOW-UP:
Establish protocols for post-discharge follow-up
of VTE patients to monitor for recurrence,
manage long-term complications, and ensure
adherence to treatment plans. With a specific
focus on post-surgical patients, pregnant and
post-partum females, and patients considered
high risk for developing VTE (cancer patients,
ICU patients). This may include establishing
quality measures for hospitals to ensure patients
receive and take medication appropriately

and are monitored for chronic complications.
Additionally, all patients discharged from the
hospital shall be offered educational and
awareness material related to blood clots, even
if they have not experienced a blood clot. (High
Priority Recommendation)

INCORPORATE SURVEYING FOR VTE
PROPHYLAXIS: Where applicable, establish

10.

monitoring for quality improvement into the
Agency for Health Care Administration's facility
surveying process. This would include adding into
the survey process, monitoring to ensure that
physicians are properly educating patients on

the signs and symptoms of VTE Prophylaxis

post discharge.

IMPROVE DIAGNOSTIC ACCURACY AND
TIMELINESS: Train healthcare providers to
recognize symptoms of DVT and PE promptly
and ensure access to diagnostic imaging tools for
timely and accurate diagnosis. This may include a
required continued medical education (CME)
course for all healthcare providers.

EXPAND AWARENESS AND CARE FOR VTE
PROPHYLAXIS FOR PREGNANT WOMEN AND
POST-PARTUM FEMALES. Make sure healthcare
systems have a system to evaluate VTE risk in
pregnant women and post-partum women (up
to 12 weeks) who may need prophylactic therapy
for VTE. Root cause analysis and reporting on all
VTE deaths are required for this population.

. EXPAND ACCESS TO PROPHYLACTIC

MEASURES: Ensure all patients identified as high
risk for VTE receive appropriate prophylactic
measures, including anticoagulant therapy and
mechanical prophylaxis, across all healthcare
settings. The state may need to consider
implementing a patient assistance program to
offset the cost of anticoagulation for patients in
the outpatient setting.

SPECIALIZED VTE TREATMENT CENTERS:
Establish dedicated VTE treatment centers and
PE response teams (PERT) or PERT-like teams
within hospitals to provide specialized care,
ensure adherence to treatment guidelines,

and improve patient outcomes. The state should
set aside funding for major hospital systems
that can serve as tertiary referral centers for VTE
management and chronic PE management
centers in Florida.

RECOMMEND STATE SUPPORT AND PROMOTE
FLORIDA CENTERS AND HOSPITALS THAT
SPECIALIZE in VTE and CHRONIC PE CARE.
There is only one Chronic PE surgical center

in Florida, and two more are being established.
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State-level support of surgical chronic PE centers
in Florida can help further develop and build
these specialized programs so that patients can
access treatment in Florida and do not need to
travel out of state for surgery or treatment.

1. PROMOTE RESEARCH AND EMERGING
THERAPIES: Support and fund clinical and
translational research into new treatments,
therapies, and technologies for VTE prevention
and management, including studies on genetic
factors and novel anticoagulants.

12. INTEGRATE VTE DATA INTO EXISTING HEALTH
REGISTRIES: Support and expand existing health
registries, such as the Florida Stroke Registry and
OneFlorida Plus database, to include
comprehensive data on VTE incidents,
treatments, and outcomes to inform public
health strategies better.

13. COLLABORATE WITH NATIONAL VTE
INITIATIVES: Align state policies with national
VTE prevention and treatment initiatives,
leveraging federal resources and guidelines
to enhance the effectiveness of state-level
interventions.

14. ENHANCE PROVIDER EDUCATION AND
TRAINING: Develop and implement continuing
medical education programs for healthcare
providers focused on the latest guidelines for VTE
prevention, diagnosis, and treatment.

15. ADDRESS HEALTH GAPS IN VTE OUTCOMES:
Identify and address socioeconomic and
underserved populations in VTE incidence and
outcomes through targeted interventions to
ensure access to care.

These recommendations aim to create a robust
framework for preventing, treating, and monitoring
VTE in the State of Florida. By doing so, they aim

to ultimately reduce the incidence and improve
outcomes for those affected by blood clots.
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GOALT:

As of April 2024, the population of the State of
Florida was projected to be 22.9 million individuals
and growing. Based on the published population-
level data and reported annual incidence of VTE

of approximately 1to 2 per 1,000 individuals, an
estimated 22,900-45,800 people in Florida are
afflicted by VTE annually. Health indicator data

for the State of Florida is currently provided by

the Florida Community Health Assessment and
Resource Tool Set, powered by Florida's Bureaus of
Community Health Assessment and Vital Statistics.
In 2022, the age-adjusted incidence of blood clot-
related emergency department visits was 80.5

per 100,000 (21,340 individuals), hospitalizations
were 86.3 per 100,000 (25,583 individuals), and
deaths were 2.8 per 100,000 (846 individuals). More
specifically, in 2022, the age-adjusted incidence

of pulmonary embolism-related emergency
department visits was 11.8 per 100,000 (3,118
individuals), hospitalizations were 46.4 per 100,000
(13,926 individuals), and deaths were 1.7 per 100,000
(531 individuals). In all cases, the age-adjusted
incidence has gradually increased since 2005.

The available data also demonstrates significant
variability in the incidence of VTE depending on the
county within the State of Florida from which the
data is sampled.

Hospitalization Counts and Age-Adjusted Rates per
100,000 People in the State of Florida

All Blood Clots

Identify the aggregate number of people who experience
DVT and PE each year in the State of Florida.

Emergency Department Visit Counts
and Age-Adjusted Rates per 100,000
People in the State of Florida

All Blood Clots

Count Age-Adjusted Rate
2018 17,374 715
2019 19,140 76.9
2020 17,202 67.9
2021 20,251 78.3
2022 21,340 80.5

Pulmonary Embolism Only

Count Age-Adjusted Rate
2018 1,646 6.8
2019 2,246 91
2020 2,339 9.3
2021 2,995 1.7
2022 3118 .8

Data Source: Agency for Health Care Administration

Death Counts and Age-Adjusted Rates per 100,000
People in the State of Florida

All Blood Clots

Count Age-Adjusted Rate Count Age-Adjusted Rate
2018 25,327 945 2018 769 2.7
2019 25,203 91.3 2019 774 2.7
2020 23,538 831 2020 852 30
2021 25,192 86.8 2021 893 3.0
2022 25,583 86.3 2022 846 2.8

Pulmonary Embolism Only

Pulmonary Embolism Only

Count Age-Adjusted Rate Count Age-Adjusted Rate
2018 12,651 47.0 2018 474 1.7
2019 12,733 459 2019 514 1.8
2020 12,496 435 2020 543 1.8
2021 13,852 474 2021 577 1.9
2022 13,926 46.4 2022 531 1.7

Data Source: Agency for Health Care Administration
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Age-adjusted Emergency Department Visits (A), Hospitalizations (B), and Deaths (C) from

Blood Clots, Rate Per 100,000 People in the Counties of the State of Florida (2022).

Data Source: Agency for Health Care Administration

However, most of the sources for this data are secondary (data collection is not conducted, contracted,
funded by, or overseen by the Florida Department of Health) and may vary by indication. Additionally,

the information is sourced from data from which the health indicator was the primary diagnosis. This is
noteworthy as studies have demonstrated that the accuracy of primary diagnosis charting in medical
encounters within the United States ranges from 55-80%, with marked variability depending on the clinical
setting and methods used for data collection and analysis.#3"45 Without a standardized and established
systematic surveillance system, obtaining sufficiently accurate data regarding the prevalence and incidence
of VTE events in the State of Florida is impossible. This workgroup's strongest recommendation is to fund

state-level surveillance and monitoring of VTE to obtain accurate data on annual incidence and prevalence
over time.
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GOAL 2:

Identify how patient-specific data for individuals with newly
diagnosed VTE and the associated adverse health outcomes

can be collected and monitored.

The growing awareness of VTE as a crucial

public health concern has been emphasized by

the convention of the American Public Health
Association and the Centers for Disease Control and
Prevention in 2003, the Surgeon General’'s Workshop
on DVT in 2006, and the National Workshop
between the American Society of Hematology and
the Centers for Disease Control and Prevention in
2010.46748 These proceedings summarily delivered

a call to action, highlighting the lack of public
awareness of VTE, failure in appropriate screening,
risk stratification and prevention of VTE, a need for
collaboration between government and medical
professional societies, and the potential benefit of

a systematic surveillance system for VTE. Although

a systematic surveillance system for VTE has yet to
be implemented, such a provision could provide
more accurate data on the disease burden of this
underdiagnosed medical disorder, especially in
special populations (e.g., racial and ethnic minority
individuals, elderly patients, individuals with
disabilities, individuals living in long-term care
facilities or nursing residences). Moreover, risk
factors for onset, clinician adherence to standardized
guidelines for prevention and treatment, and long-
term complications for VTE may be clarified to guide
effective health practices and inform public policies.

Based on the initial Framework for Program
Evaluation in Public Health, the Centers for

Disease Control and Prevention prepared

Updated Guidelines for Evaluating Public Health
Surveillance Systems in 2001.4° These guidelines
describe methods for establishing and evaluating
surveillance systems to ensure that public health
problems are effectively and efficiently monitored.
Briefly, the specific health-related event should

be sufficiently examined to describe the purpose,
operation, and objectives of the surveillance system,
detail the necessary resources to employ the system,
identify partners to facilitate its functions (i.e., data
collection, maintenance, analysis), and routinely
assess data quality and performance.

With collaboration between healthcare providers,
community and government representatives, and
other professional organizations, having a systematic
surveillance system for the State of Florida that
operationally defines, monitors, and assesses VTE is
feasible. One of the most important challenges in
system implementation is identifying databases and

resources to facilitate effective disease surveillance.
Proceedings from the conventions and workshops
on VTE discussed the feasibility of extending existing
national registries to incorporate VTE surveillance
operations. Databases included the Paul Coverdell
National Acute Stroke Registry, the Pregnancy Risk
Assessment Monitoring System, and the Thrombosis
and Hemostasis Centers Research and Prevention.
The National Workshop between the American
Society of Hematology and the Centers for Disease
Control and Prevention highlighted key limitations
of these resource infrastructures, including
survivorship bias of the data, significant variability
and reliability of diagnostic methods, and inaccuracy
in primary diagnosis charting. Multicenter registries
dedicated to the observation, monitoring, and

data collection and analysis of VTE are lacking. The
National Pulmonary Embolism Response Team
(PERT) Consortium is a data registry of over 5000
patients collected from over 30 hospitals and a
quality assessment and improvement tool for
hospitalizations and longitudinal follow-up.5°-51 [t
must be noted that this initiative focuses exclusively
on benchmarks in the diagnosis, treatment, and
outcomes of PE. While the PERT Consortium

may offer a more compatible registry for a VTE
surveillance system, all multicenter or national
databases and registries are currently limited by

a lack of robust correspondence with emergency
department encounters and outpatient data. The
latter is particularly noteworthy as VTE events are
increasingly being diagnosed and managed on an
outpatient basis.s2

In general, national databases may face challenges
in the heterogeneity of data collected (e.g., diverse
demographics, varying public health priorities),
broad and inefficient resource utilization or
allocation, and administrative obstacles regarding
healthcare systems, data sharing agreements, and
privacy regulations. Therefore, state-level registries
utilized in conjunction may most effectively facilitate
a VTE surveillance system. For example, the Florida
Stroke Registry, maintained by the University of
Miami, systematically stores health information

and performance metrics from 180 Florida stroke
centers and hospitals to improve evidence-based
practices. The existing network allows for the
examination of incidence, prevalence, and risk
factors for stroke and has emphasized a data-driven
examination of health disparities in stroke care. The
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Florida Stroke Registry collects acute data from

the American Heart Association’s Get With the
Guidelines Stroke database. Recently, the program
has made strides in linking metrics from the Florida
Department of Health's Florida Emergency Medical
Service Tracking and Reporting System and the
Agency for Healthcare Administration’s inpatient,
ambulatory, and emergency department data

to associate all phases of care (i.e., pre-hospital
emergency medical services, in-hospital care,
long-term follow-up) to improve the available
statewide outcome data substantially. Additionally,
the Florida Stroke Registry Regional Dashboard,

a quality improvement tool initiated in 2016 by
stakeholders from Broward and Palm Beach County,
has allowed select regional centers to evaluate and
compare primary performance measures. Therefore,
the existing resource infrastructure within the
Florida Stroke Registry could reliably support the
surveillance of VTE, especially for key health data
(i.e., prevalence, incidence, risk factors) and outcome
measures (i.e., prophylaxis rate, recurrence, and long-
term complications).

Due to differences in presentation, detection, and
treatment, the Florida Stroke Registry, as described,
may fail to capture certain instances of VTE that are
diagnosed in the outpatient setting, which develop
following an acute hospitalization or that result in
sudden death. Identification of VTE as a contributing
factor or cause of death is particularly challenging
given declining autopsy rates in the country,

even though such procedures may unveil VTE in
those with low initial clinical suspicion.>3754 Using

a statewide electronic system to search through
medical reports for radiographic identification of a
DVT or PE via ultrasound or computed tomography
chest imaging, respectively, can identify more
patients for longitudinal evaluation. This may
potentially be conducted via the OneFlorida Plus
database. Maintained by the University of Florida,
this healthcare data repository provides access to
patient-level electronic health record data from
healthcare systems across the State of Florida

and across Florida and from select Georgia and
Alabama cities.
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GOAL 3:

VTE events can significantly impact patients'

social, psychological, and economic lives. After
experiencing a VTE, approximately 50% of patients
experience depression, 40% report anxiety, and up
to 70% endorse intrusive symptoms of flashbacks,
nightmares, and hypervigilance consistent with
post-traumatic stress disorder.55762 These disorders
are often persistent, with a long-term psycho-
socioeconomic influence on the quality of life
through social isolation and fear of recurrence, as
well as disrupted income via loss of employment
and decrease in productivity. Concerns about the
future health consequences of VTE can lead to
fatigue and health anxiety. The anxiety associated
with recurrence in survivors of VTE can manifest in
more frequent visits to the emergency department
for an evaluation, resulting in considerable exposure
to ionizing radiation and increased healthcare costs
without a new diagnosis.32 Long-term medical
complications of VTE may produce symptoms

that also negatively affect quality of life, social
relationships, and productivity. For example, one
long-term manifestation of DVT is post-thrombotic
syndrome, characterized by chronic pain, itching,
swelling, discoloration, or ulceration of the affected
area because of persistent inflammation and venous
valve damage.®3:¢4 The associated symptoms and
economic burden can substantially limit people's
participation in society and compromise the quality
of life. Language barriers are particularly important
in the State of Florida and can further compound
these challenges, making it difficult for individuals
to express their health concerns and symptoms,
understand care instructions, and receive
appropriate treatment. This societal barrier and
others can result in healthcare consumers delaying
or avoiding medical care, leading to poorer health
outcomes and higher emergency department visits
for otherwise treatable medical conditions.65-¢6

VTE also significantly impacts the loved ones and
family members of affected patients.61762:67-68 |njtial
diagnosis and treatment, especially in emergent
cases, can cause significant psychological distress.
Low awareness and misunderstanding about the
causes and genetic risks associated with VTE can
generate collective anxiety and concern among
family members. VTE-related complications
requiring ongoing medical care and costs related to
healthcare services, as well as loss of employment,
may lead to significant social, emotional, lifestyle,

Identify how VTE impacts people's
lives in the State of Florida.

and economic changes that affect family members.
Due to the scarcity of targeted psychological
counseling, educational programs, or other
resources, the well-being of loved ones and family
members may be negatively impacted long after
the inciting VTE event.
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Although evidence-based guidelines for the
prevention and treatment of VTE are readily
available, including the American Society of
Hematology 2020 Guidelines and the American
College of Chest Physicians 2021 Guidelines,

the significant variability in adherence to and
utilization of these standard-of-care practices
undermines effective management of VTE.€277° The
cornerstone of therapy for VTE is anticoagulation,
commonly referred to as “blood thinners”, which
prevent clot growth as the body’s natural systems
gradually dissolve it. There is substantial literature
regarding risk stratification of patients with VTE,
choice of anticoagulant selection, suitability for
procedural interventions, and other preventative
and management practices. This report aims to
briefly review VTE-related recommendations and
focus on shortcomings, challenges, and areas for
improvement in VTE's risk assessment, prevention,
treatment, and surveillance.

Risk-assessment and Prophylaxis

VTE prophylaxis refers to the use of therapy to
prevent or reduce the risk of VTE. Medical

treatment in the form of anticoagulants, at a

dose lower than that used in individuals with
confirmed VTE, is most often used for VTE
prophylaxis. In some instances, such as patients
with a high risk for bleeding, mechanical devices
such as intermittent pneumatic compression are
used, an inflatable sleeve worn over the extremities
to promote blood circulation. In patients with

a confirmed DVT who cannot be treated with
anticoagulation, another preventative intervention
is the use of an implantable filter to reduce the risk
of subsequent PE. This filter is placed in the vena
cava, a large vein that returns blood to the heart

and lungs and acts to catch blood clots that may
embolize from the DVT. Evidence-based guidelines
for primary and secondary VTE prophylaxis exist.71"75
However, proper utilization of VTE prophylaxis
remains suboptimal as up to 50% of high-risk
individuals may fail to receive the recommended
preventative therapies.?8741,76778 This includes
inappropriate early discontinuation or substandard
therapy selection. Appropriately and consistently
applying evidence-based VTE prophylactic measures
is necessary, as emphasized in the Surgeon General's
Workshop on DVT in 2006.47

. Identify the current standards of care for VTE
« prophylaxis, treatment, and surveillance.

The single most significant risk factor for developing
VTE is hospitalization for an acute medical illness

or surgery.”? Prophylaxis can significantly reduce
the incidence of VTE in hospitalized patients.”7:80
Therefore, the 2010 Safe Practices for Better
Healthcare by the National Quality Form endorses
thorough evaluations of each hospitalized

patient for the risk of developing VTE and the
implementation of evidence-based prophylaxis.8!
Patients hospitalized for an acute medical condition
should be assessed for their risk of VTE; however,

no prediction score is validated in this setting, the
use of risk calculators such as the Padua Prediction
Score, IMPROVE risk score, or the GENEVA risk score
may augment the assessment.82784 Patients with

a moderate or high risk of VTE should definitively
be treated with pharmacologic prophylaxis unless
contraindicated.

In individuals hospitalized for surgery, fatal PE is the
leading preventable cause of death postoperatively.
Synthesis of the collective literature from 1975 to
2005 thoroughly illustrates that pharmacologic
prophylaxis prevents almost all fatal cases of VTE

in post-surgical patients.8>788 The Caprini Risk

Score is a widely used risk assessment model

that evaluates the risk of VTE in surgical patients

by incorporating multiple weighted variables to
generate a cumulative score, stratifying patients into
discrete risk categories.82720 This score increases in

a non-linear fashion, reflecting the rising incidence
of VTE in high-risk groups. Scores of > 8 in surgical
patients have been associated with a 1-5% incidence
of fatal PE if anticoagulant prophylaxis is not used.
A Modified Caprini Risk Assessment Model, adapted
by the American College of Chest Physicians, has
been validated in VTE risk assessment for patients
undergoing general and abdominal-pelvic surgeries
to guide prophylaxis initiation and has also been
correlated to major trauma, neurosurgery, thoracic,
and cardiac surgeries.”173,74 Patients undergoing
major orthopedic surgery are at a high risk of
symptomatic VTE; medical prophylaxis is almost
always employed and may be extended up to

35 days following the surgery, depending on the
procedure.”®

Almost 400 published peer-reviewed articles have
represented more than 5 million patients in studies
using and validating the Caprini Risk Score as a
comprehensive, evidence-based algorithm to guide
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Are You at Risk for DVT?

Complete this risk assessment tool to find out.

[ Male
Name [ Female Today's Date

Only your doctor can determine if you are at risk for Deep Vein Thrombosis (DVT), a blood clot that forms in one of the deep veins of
your legs. A review of your personal history and current health may determine if you are at risk for developing this condition. Take a
moment to complete this form for yourself (or complete it for a loved one). Then be sure to talk with your doctor about your risk for
DVT and what you can do to help protect against it. Your doctor may want to keep a copy in your file for future reference.

Add 2 points for each of the following statements

DIRECTIONS:
that apply:

1. Check all statements that apply to you.

2. Enter the number of points for each of your
checked statements in the space at right.

3. Add up all points to reach your total DVT Risk Score.

Age 61-74 years R

5 Current or past malignancies (excluding skin cancer, but
Then, share your completed form with your doctor. not melanoma) N
Planned major surgery lasting longer than 45 minutes

(including laparoscopic and arthroscopic) I

Add 1 point for each of the following statements that

- Plaster cast that has kept you from moving your le
apply now or within the past month: Pty 9V 9

within the last month P

O 0 0 o0Q0

Tube in blood vessel in neck or chest that delivers blood
or medicine directly to heart within the last month
(also called central venous access, PICC line, or port) I

[J Age 41-60 years -

D Minor surgery (less than 45 minutes) performed or planned
D Confined to a bed for 72 hours or more

D Major surgery (more than 45 minutes) performed within
the last month -

[ Vvisible varicose veins Add 3 points for each of the following statements

that apply:

a
a
Q
.|

D A history of Inflammatory Bowel Disease (IBD)

(for example, Crohn's disease or ulcerative colitis) -
Age 75 or over -
D Swollen legs (current) S X . . X

History of blood clots, either Deep Vein Thrombosis (DVT)
[} Overweight or obese (Body Mass Index above 25) - or Pulmonary Embolism (PE) e

D Heart attack Family history of blood clots (thrombosis)

D Congestive heart failure Personal or family history of positive blood test indicating
an increased risk of blood clotting N

D Serious infection (for example, pneumonia) N

[ Lung disease (for example, emphysema or COPD) S Add 5 points for each of the following statements

that apply now or within the past month:

o
|
o
|
o

D On bed rest or restricted mobility (leg brace) I

D Other risk factors (1 point each)*** Elective hip or knee joint replacement surgery

*additional risk factors not tested in the validation studies but Broken hip, pelvis or leg N
shown in the literature to be associated with VTE include BMI
above 40, smoking, diabetes requiring insulin, chemotherapy,
blood transfusions, and length of surgery over 2 hours.

Serious trauma
(for example, a fall, multiple broken bones or car accident) _____

Spinal cord injury resulting in paralysis I

Experienced a stroke S

_9Add up all your points to get
your total DVT Risk Score

What does your DVT Risk Score mean?

For women only: Add 1 point for each of the following

statements that apply:

[J current use of birth control or
Hormone Replacement Therapy (HRT)

[ Pregnant or had a baby within the last month S « Risk scores may indicate your « Studies have shown if you have
odds of developing a DVT during 0-2 risk factors, your DVT risk is
[ History of unexplained stilloorn infant, recurrent major surgery or while being small. This risk increases with the
spontaneous abortion (more than 3), premature birth hospitalized for a serious illness. presence of more risk factors.
with toxemia or growth restricted infant. -
« Airplane passengers who fly » Please share this information with
Adapted with permission. Our thanks to ISMS member, J. A. Caprini, MD more than five hours may also your doctor who can determine
associated with NorthShore University HealthSystem be at risk for DVT. your DVT risk by evaluating all of
October 2024 these factors.
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prophylaxis and prevent fatal VTE. Cases in which
the model has generated inaccurate risk assessment
have often involved suboptimal appraisal of the
risk factors, such as failing to investigate the
patient’s family history of VTE fully. In 2014, Boston
University introduced a mandatory prophylaxis
pathway in surgical patients based on the Caprini
Risk Score.?! Physicians were allowed to opt out by
providing a valid medical reason. The duration of
prophylaxis depended on the individual's overall
risk score. 89% of moderate-risk and 77% of high-
risk patients initially adhered to the corresponding
recommended prophylaxis regimen. The incidence
of post-surgical VTE decreased to one-half of a
percent following the implementation of this
program, which has persisted to the present time.
These findings, in addition to results of similar
programs published in the interim, demonstrate
that consistent and mandatory implementation

of an evidence-based prophylaxis pathway can
effectively reduce the risk of post-surgical VTE.

Evidence-based guidelines for VTE prophylaxis also
exist for special populations, such as patients with
cancer.22797 Hospitalized cancer patients are at high
risk for VTE, but the rate of appropriate utilization

is substandard.?>°7 The incidence of VTE is also
higher in residents of nursing homes or long-

term care facilities, with a 2-30-fold increased risk
when compared to the general population.?8-100
Although guidelines from the American Society

of Hematology recommend against routine VTE
prophylaxis in chronically immobilized outpatient
residents of nursing homes, the elevated risk of VTE
should be considered during their evaluation.

Treatment

The treatment of VTE depends on the patient's
hemodynamic stability and overall risk assessment.
Anticoagulation is the foundation of therapy,
initiated to stabilize and prevent the growth of

the identified clot. Based on the circumstances
and underlying risk factors associated with the
individual's VTE, the duration of anticoagulation
ranges from 3 months to indefinite treatment. The
choice of agent is conditional on patient-specific
factors, including tolerability, cost, and compatibility
with other medications.

The diagnostic evaluation of suspected cases of DVT
and PE may be inappropriate in approximately 30%

and 40% of patients, respectively, leading to under-
treatment and long-term consequences.101,102

Risk factors for inappropriate management

include an age of greater than 75 years old, active
anticoagulant use, and concomitant chronic
conditions (e.g., heart failure, lung disease). A lack
of adherence to established pre-test probability
scoring and diagnostic guidelines is also associated
with substandard evaluations. Inappropriate
management, namely the lack of initiation of
anticoagulation, can significantly increase the risk of
subsequent VTE occurrence.

In certain high-risk or select groups of patients

with VTE, alternative therapy or interventions may
be indicated. In patients with a DVT, a large clot
burden that obstructs blood flow and threatens

the viability of the limb warrants more emergent
intervention than therapeutic anticoagulation. In
these cases, a thrombolytic medication may be
administered, accelerating blood clot breakdown.
Rather than administering the therapy intravenously
(i.e., systemically), delivery through a catheter,
known as catheter-directed thrombolysis, directly

to the site of the DVT is performed.62~7° There are
certain risk factors that absolutely prohibit the

use of thrombolytic therapy due to the high risk

of bleeding and other adverse events, including
significant active bleeding, a history of intracranial
hemorrhage, known cerebral vascular lesions or
neoplasms, or an ischemic stroke within the past
three months. In patients with an unacceptably high
risk of bleeding or who fail to appropriately respond
to thrombolytic therapy, mechanical extraction of
the clot (i.e., thrombectomy) via a catheter or open
surgery may be pursued. In the absence of these
complicating factors, the addition of thrombolysis
or thrombectomy to standard therapeutic
anticoagulation for the management of DVT has not
routinely demonstrated benefit.

Due to PE's emergent nature, this medical entity's
management is more nuanced. Therapeutic
anticoagulation is the treatment of choice for
newly diagnosed PE who are hemodynamically
stable following initial resuscitative measures.
Current recommmendations advocate for
administering systemic thrombolysis over catheter-
directed thrombolysis in patients who remain
hemodynamically unstable.62:70:.103 The evidence
for the efficacy of systemic thrombolysis in high-
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risk, unstable patients with PE is more robust

when compared to the paucity of data available for
management with catheter-directed thrombolysis.
Moreover, systemic administration is more readily
available when compared to the time and resources
involved in preparing a catheter-directed approach.
The management of patients with a high-risk

PE who have an unacceptably high bleeding

risk or fail to respond to systemic thrombolysis is
not clearly defined, often varying based on the
available resources and expertise of the institution.
Mechanical extraction of the clot (i.e., embolectomy)
via a catheter or open surgery and catheter-directed
thrombolysis may be pursued. Current challenges
and areas of interest in the thrombolytic treatment
of PE include identifying candidates for whom
therapy is appropriate, determining the suitability
of thrombolysis for not only high-risk patients but
also intermediate-high-risk patients who may not
necessarily be acutely hemodynamically unstable,
exploring low-dose regimens to mitigate bleeding
risks, and developing alternative treatment
strategies for patients who fail to respond to
thrombolysis.104-106

Long-term Monitoring

Long-term monitoring and surveillance of patients
with VTE is necessary to guide the duration of
anticoagulation therapy, prevent the recurrence

of VTE, and manage complications. There is a
substantial risk of recurrence of VTE in the first

year following diagnosis, which remains elevated
up to 10 years following the initial event.1°7 This is
associated with up to a 4-fold increased long-term
mortality rate.1°8 Long-term complications include
bleeding following the initiation of anticoagulation
therapy as well as disorders related to the site

of the blood clot. Chronic venous insufficiency

is a condition of decreased blood return and
consequent increased blood pressure in the venous
system of the lower extremities. Stagnant blood can
stimulate chronic, local inflammmation that leads

to swelling, skin discoloration, varicose veins, and,
more rarely, venous stasis ulcers. Chronic venous
insufficiency may occur in almost one-third of
patients within 5-10 years following an acute DVT
event; the management of severe manifestations of
chronic venous insufficiency, such as venous stasis
ulcers, can impart an annual cost of over $5,000

per person.102-112 Signs and symptoms of chronic

venous insufficiency can progress in

severity due to persistent venous obstruction

and valvular damage, leading to post-thrombotic
syndrome. Up to half of patients with a DVT may
experience post-thrombotic syndrome. In the
United States, healthcare services associated

with treating post-thrombotic syndrome add

an estimated annual direct cost of at least $200
million with an average discounted per-patient
lifetime cost of $3069.113-115 Fyrthermore, at

least 2 million workdays are lost annually due to
prohibitive symptoms.116 Lastly, up to 4% of patients
with a PE within the prior two years may develop
chronic pulmonary thromboembolic pulmonary
hypertension (CTEPH), a rare and possibly fatal
syndrome in which elevated pressure in the blood
vessels of the lungs produces progressive shortness
of breath.63:64117 Societal costs in patients with
CTEPH may be up to 8 times higher than in the
general population, primarily driven by productivity
loss as well as the burden of surgical procedures and
life-long anticoagulation.118

The rate of accurate diagnosis and treatment of
post-thrombotic syndrome is not known due to
limited evidence in the literature. Although there

is no standardized management strategy, the

use of lower extremity compression instruments
(e.g., graduated compression stockings, Velcro
compression wraps, intermittent pneumatic
compression devices), as well as exercise and
lifestyle modifications (e.g., daily pool immersion),
may mitigate overall disease burden, highlighting
the need for appropriate long-term and routine
outpatient evaluations.11® CTEPH is a chronic disease
in which blood clots in the vessels of the lungs cause
increased resistance to flow and elevated pressure,
resulting in progressive shortness of breath and
other disabling symptoms. Five-year survival rates
can vary from approximately 70-96% depending

on whether the patient receives medical and/or
surgical intervention.120-122 Evidence suggests that
the median delay in diagnosis of CTEPH may be up
to 21 months following symptom onset.122 Given the
severity of CTEPH as well as the potential benefit

of prompt recognition and therapy, numerous
associations advocate for dedicated surveillance
and monitoring in patients with a newly diagnosed
PE. In cases of high-risk features or persistent
symptoms, it is recommended that patients

receive repeat imaging and testing approximately
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three months after diagnosis to investigate the
possibility of CTEPH.1247126 This may be best suited
for Pulmonary Hypertension Care Centers with
extensive experience in diagnosing and managing
this disorder. There are multiple CTEPH referral
centers in Florida, but only one offers surgical
intervention (pulmonary thromboendarterectomy
surgery) for patients, with two others currently being
developed. This surgery is considered a first-line
intervention for many patients. Many patients are
referred out of state for surgical intervention. The
support of these surgical centers can help address
a growing unmet need in Florida and expand the
availability of this treatment to many patients.

Overall, there is notable variability and overall

low rates of follow-up for VTE, which may be
attributed to poor patient education emphasizing
the medical seriousness of the diagnosis and its
complications, a lack of commmunication between
inpatient and outpatient healthcare networks,
financial constraints, and improper systematic
interventions to ensure the establishment of follow-
up appointments. Rates of nonadherence or early
discontinuation of the prescribed anticoagulation
regimen for VTE can be as high as 50%, depending
on the studied population.127-129 Fajlure rates in
long-term monitoring and follow-up in patients
with a newly diagnosed VTE emphasize the need
for a systematic monitoring system to identify at-
risk individuals, support benchmarks in care, and
ensure routine outpatient follow-up to encourage
physician-patient interactions, continuing
education, adherence to therapy, and early
recognition of complications.
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GUAL 5: Identify emerging therapies and research related to VTE.

Considering current limitations and challenges

in managing VTE, promising emerging therapies
address diagnosis, clinical management, medical
treatment, and interventional alternatives.
Advancements in imaging techniques and the
discovery of new biomarkers, such as soluble
P-selectin, to augment the VTE diagnostic platform
are underway.130 Artificial intelligence has also been
proposed to aid radiologists in rapidly interpreting
and detecting PE in medical images.131

Due to the complexity of the management of

PE, especially emergent cases, the first PERT was
established in 2012 by a multi-disciplinary team

of providers at Massachusetts General Hospital.

The overall goal of this initiative was to develop a
coordinated and comprehensive team of multiple
specialists to deliver rapid and individualized clinical
management recommendations for patients with
PE. Since its inception, more than 100 healthcare
institutions worldwide have adopted the PERT
model.59:1327134 The system-wide implementation
of a multidisciplinary team mobilized for new
diagnoses of PE has facilitated improvements in

risk stratification, decision-making, utilization of
advanced therapies, and clinical outcomes such

as reduced length of hospitalization.1357136 These
models have also incorporated streamlined post-
hospitalization monitoring and follow-up to enhance
recognition of complications and ensure adherence
to anticoagulation therapy. The National PERT
Consortium has also co-sponsored prospective trials
of advanced interventional therapies for PE. The 2019
European Society of Cardiology guidelines for the
diagnosis and management of acute PE delivered a
class lla level C recommendation for the utility of the
PERT model.137

During the process of clot formation, there are
specific proteins called coagulation factors as well
as related substances that interact in a sequential
pathway. Modern medical treatment for VTE has
involved anticoagulation therapy that selectively
inhibits key coagulation factors, namely Factor

X, within this cascade to slow clotting within the
individual. Although the rate of minor bleeding
events associated with the use of modern
anticoagulation for the treatment of VTE is not
well described, clinically significant major bleeding
events occur at a rate of 6.62 per 100 treatment
years.138 Although data is limited, one study found

that 27% of providers opted for a reduced duration of
anticoagulation treatment for VTE due to concerns
about bleeding risks.13® Emerging anticoagulant
strategies to address these concerns include novel
therapies that selectively target Factors Xl and Xl|
of the clotting pathway; early studies investigating
the potential targeting of these factors as opposed
to Factor X have demonstrated similar prophylactic
and treatment efficacy with significantly reduced
bleeding events.140-142 Medical therapies focusing
on the body's innate capacity to dissolve clots are
also being researched.142* Thrombin-activatable
fibrinolysis inhibitor is a protein with a function
that ultimately slows clot breakdown; inhibitors of
this protein are currently being investigated

to facilitate clot dissolution in the acute phase

of VTE. These agents may also have a role in
mitigating the onset of CTEPH. Finally, inhibitors of
inflasnmatory cells and mediators within the vessel
wall are being studied to reduce the risk of post-
thrombotic syndrome.

Innovative interventional alternatives, including
catheter-directed thrombolysis and mechanical
thrombectomy, are also being studied to manage
acute VTE.1447145 These investigations have
emphasized the utility of such procedures to
reduce the clot burden in high-risk patients with
PE and decrease the incidence of post-thrombotic
syndrome. The PERT Consortium has also co-
sponsored the APEX-AV, HI-PEITHO, and STORM-PE
clinical trials. These studies aim to investigate the
utility of investigational interventional devices for
treating VTE, including patients with intermediate-
risk features.
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Develop policy recommendations for a monitoring system
and database to recognize at-risk individuals and to

monitor patients after a diagnosis of VTE.

With any public health policy recommendation,
essential features include (1) active stakeholder and
community engagement, (2) identification of legal
frameworks to support the policy, (3) utilization of
evidence-based decision-making, (4) allocation

of appropriate resources and infrastructure,

(5) development of methods for monitoring,
evaluation, and quality assurance, (6) commitment
to sustainability, and (7) provision of educational and
advocacy services. Proceedings from the convention
of the American Public Health Association and the
Centers for Disease Control and Prevention in 2003,
the Surgeon General's Workshop on DVT in 2006,
and the National Workshop between the American
Society of Hematology and the Centers for Disease
Control and Prevention in 2010 previously endorsed
recommendations to improve diagnosis, prevention,
treatment, long-term monitoring, education,

and advocacy for VTE.46748 These proposals can

be extended to guide policies and strategies for
implementing a state-wide surveillance system

for VTE.

With increased stakeholder support, funding, and
resource investment, the infrastructures inherent
to two Florida databases, the Florida Stroke
Registry and OneFlorida Plus, can be extended
and translated to monitoring VTE healthcare

data in the State of Florida. The development of
various specialized VTE programs can generate
additional avenues of management that may be
directly integrated into the long-term monitoring
and evaluation of patients. For example, funding
of PERT centers across the State of Florida can
support dedicated multidisciplinary teams that not
only rapidly identify and treat hospitalized patients
with VTE but also assure outpatient follow-up with
Pulmonary Hypertension Centers, hematology
clinics, and other specialty services to manage
medical therapy and long-term complications.
Participants of this network can actively contribute
to and maintain the data registry as well as satisfy
healthcare benchmarks.

The State of Florida has the highest proportion

of older adults (65 years or older) in the United
States, with an increasing demand for and
engagement with nursing homes and assisted
living facilities.}467147 The aging population within
the State of Florida and the age-associated elevated
risk of VTE emphasize critical features that must

be addressed while implementing a surveillance
system. Health indicators and outcome data from
individuals at long-term care facilities should

be included in the design of such a surveillance
system and any future research conducted within
this field. Several examples of infrastructures,
registries, and networks have monitored data and
information from long-term care facilities to improve
healthcare outcomes. One study in the United
Kingdom utilized the Cumulative Sum technique to
develop the Continuous Monitoring of Emergency
Admissions method.148 This procedure was used to
detect unusually high rates of hospital admissions
for individuals within care homes and trigger an
alert to investigate healthcare quality and other
benchmarks. In 2022, the National Institute on
Aging funded the Long-Term Care Data Cooperative
to integrate the electronic health records from
major specialty vendors with Medicare claims to
support a longitudinal registry and encourage
research in residents’ healthcare outcomes.142
Lastly, in 2023, a national automated surveillance
system was developed in Norway to identify SARS-
CoV-2 outbreaks within long-term care facilities in
near real-time.1%° The results and success of these
initiatives may inform the development of the VTE
monitoring system and integration of healthcare
data from long-term care facilities.

The successful implementation and maintenance of
a monitoring system for VTE will provide state-wide
information on (1) the true incidence and prevalence
of VTE, (2) the geographic distribution and
demographic breakdown of VTE, including age, sex,
and ethnicity, (3) the rate of appropriate utilization
of evidence-based preventative and treatment
measures, and (4) the effectiveness of systematic
long-term outpatient follow-up and monitoring. This
data will also aid in identifying healthcare disparities
among racial and ethnic minority individuals as well
as allow for dedicated evaluation of high-risk groups
(e.g., elderly patients, patients in long-term care
facilities, pregnant patients, patients with cancer,
and patients undergoing surgery). The longitudinal
execution of this program will also help assess
changes in these features and the achievement of
healthcare benchmarks and identify areas of need
for future research.
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While there may be subtle specialty-specific
nuances to preventing and managing VTE, several
contemporary guidelines provide unified standard-
of-care recommendations.62775:92795 Promoting
enhanced, appropriate utilization of these evidence-
based practices is essential to improving clinical
outcomes in this population. Passive guideline
dissemination is insufficient to boost adherence
rates. Active strategies include computer-based
alerts and decision tools, continuing education

on prophylaxis and treatment (e.g., grand rounds,
electronic courses), and audit and feedback.
Additionally, a team of dedicated healthcare
personnel (e.g., physicians, pharmacists, nurses)
may be established to review admitted patients to
identify high-risk patients who are not currently on
appropriate prophylaxis. A multifaceted approach

. Develop policy recommendations for standard-of-care VTE
= prevention and treatment strategies in the State of Florida.

implementing multiple active interventions can
significantly increase the proportion of patients
receiving VTE prophylaxis.1517156 Regarding the
diagnosis and treatment of acute VTE in hospitalized
patients, the support of PERT centers can facilitate
timely and appropriate clinical management,
including the use of advanced interventions.

The combination of proactive computer-based
decision tools, PERTs, and a dedicated surveillance
system can also ensure proper outpatient follow-

up, monitoring, and achievement of standard-
of-care benchmarks. Importantly, evaluation for
appropriate physician documentation of assessment
of VTE risk is an essential measure as the rate of
adequate prophylactic prescription. These programs
should be actively monitored for quality assurance
and development to promote the continuous
improvement of prophylaxis and treatment of VTE.
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Public awareness of VTE in 2015 was significantly
low when compared to other medical conditions,
with approximately half of respondents indicating
an understanding of DVT and PE.37 Contemporary
evidence indicates that awareness has not
significantly changed.157 A minority of respondents
can adequately detail the symptoms of VTE or

that it is preventable, and approximately one-third
can identify risk factors, such as hospitalization,
surgery, pregnancy, cancer, or old age. The American
Heart Association and the American Society of
Clinical Oncology emphasize the importance of
improving public education as informed patients
are more likely to report symptoms early to facilitate
diagnosis, understand the severity of the disease
process, and adhere to prescribed prophylactic

or treatment measures.?2:93.158 jt has been
recommended that awareness of VTE be

integrated into hospital benchmarks and
pay-for-performance programs.

While public awareness of VTE is low, patients

and families affected by VTE indicate a strong
interest in educational initiatives.1=2 In a global
survey of patients with cancer, 78.8% highlighted
VTE awareness as highly relevant, with almost
50% expressing concern over the quality of
communication regarding its associated
symptoms, risk factors, and ability to cause
harm.16° Increasing awareness of VTE can be done
through comprehensive educational programs.6?
This includes public health campaigns through
various forms of media (e.g., centralized website,
television and internet advertisements, social media
engagement, physical flyers) and community
outreach programs. In honor of journalist David
Bloom, who died of a PE from a DVT, the month
of March was designated DVT awareness month
in 2015; the significance of this memory should
continue to be emphasized as part of public
awareness initiatives. The National Blood Clot
Alliance is a voluntary health organization that
has led the public health campaign with the Stop
The Clot initiative, providing many patient resources
on VTE.

High-risk individuals should be identified and given
access to these programs and risk assessment tools.
For example, individuals undergoing surgery should
be provided with their Caprini Risk Score, and
recently hospitalized patients should be provided

. Develop policy recommendations for improving public and
« provider awareness of VTE and the associated risks.

Florida Blood Clot & Pulmonary
Embolism Resource Hub ABOUT PREVENTIONvY  EDUCATION v DATAv

It's our mission
to spread

awareness and
save lives.

Let's get started with yours.

KNOW YOUR RISK

On average, one American dies of a blood clot
every 6 minutes. Blood clots can impact
anyone regardless of age, gender, ethnicity, or
race. There are many risk factors, including:

TAKE YOUR RISK
ASSESSMENT

AW cClick to know your risk assessment

* Cancer

* Hospitalization and surgery

* Pregnancy

* Being overweight

* Smoking

* Trauma

* Immobility or sitting for long periods

ABOUT US

This website serves as a centralized resource hub for blood clot and pulmonary embolism
patients, their loved ones, and health care providers. Use this website to access trusted
information on prevention, treatment, and management strategies.

Deep vein thrombosis (DVT) threatens nearly one million Americans each year. DVT occurs
when a blood clot forms in one of the large veins and can lead to partial or complete
blocking of blood circulation. If left untreated, a blood clot has the potential to move into
the lungs and produce a pulmonary embolism requiring immediate medical attention.
Almost 300,000 Americans die annually from pulmonary embolisms.

This website was created to help Floridians:

* Understand blood clots and their treatment options.
* Access reliable resources for prevention and management.

UNDERSTANDING BLOOD CLOTS

Blood clots are gel-like clumps of blood that form when
blood changes from a liquid to a solid state. They play a
crucial role in healing wounds by stopping bleeding.
However, blood clots can also form abnormailly inside
blood vessels, posing serious health risks.

Deep Vein Thrombosis (DVT): DVT occurs when a blood clot
forms in a deep vein, usually in the legs. It can cause swelling,
pain, and redness in the affected area.

Pulmonary Embolism (PE): PE occurs when a blood clot
breaks loose from its original site and travels to the lungs,
blocking blood flow. It can be life-threatening if not treated
promptly.
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with written notice of their increased risk of

blood clot formation. Healthcare professional
training in the form of continuing education on
VTE prophylaxis management guidelines and
optimal communication practices can improve the
quality of disseminated information. Education
should focus on the critical symptoms of VTE and
the urgency of prompt healthcare evaluation, as
well as the associated risk factors and preventability
of the disorder.

In individuals with a new diagnosis of VTE, an
integrated, patient-centered, and multidisciplinary
approach can ensure they have accurate, actionable
knowledge needed to manage their disease
successfully and its treatment and reduce the

risk of long-term complications and adverse
outcomes.162-163 Effective patient education and
discharge planning from the hospital are two crucial
pillars in the transition of care that allow patients
and their caregivers to assume responsibility for
their health safely and meaningfully. This effort
should be a continual process, occurring at multiple
stages during the patient’s hospitalization and
continuing in the outpatient setting. A standardized
and comprehensive VTE education program in the
healthcare system will identify potential barriers
(e.g., health literacy, language skills, social support
system) and detail the individual diagnosis and
treatment plan (e.g., mechanism of therapy, dosing
schedules, medication interactions, potential

side effects) using validated, patient-centric
communication techniques that avoid medical
jargon and emphasize the importance of long-term
follow-up. Ultimately, an effective patient education
strategy following a diagnosis of VTE will result

in improved overall health outcomes, enhanced
patient satisfaction, reduced psychological distress,
and decreased healthcare costs.

BLOOD CLOT AND PULMONARY EMBOLISM POLICY REPORT

PREVENTION

Preventing blood clots and pulmonary
embolism is crucial for maintaining
optimal health and well-being. Take
proactive steps to reduce your risk: @ Tell your doctor if you have any

PREVENTING BLOOD CLOTS

risk factors for blood clots.

/ Know your risks and recognize
signs and symptoms.

/ Before any surgery, talk with
your doctor about blood clots.

/ ‘See your doctor as soon as you
canif youdo have any

symptoms.

WHEN TO SEE A HEALTHCARE PROVIDER

The immediate effects of a blood clot are nonspecific and can occur due to 0 .’

several different medical reasons. { )\
You should get immediate medical attention if you develop any symptoms j
that could be associated with a blood clot.

These include:

* Swelling of your arm or leg

 Shortness of breath

¢ Chest pain

 Vision changes, trouble speaking, or weakness or sensory changes on one side of the
face or body

« Severe abdominal pain

You will likely need diagnostic tests to determine the underlying cause of your symptoms.
Sometimes the timing may provide clues that a blood clot caused the symptoms, but
that's not always the case.




REFERENCES

—_

10.

1.

12.

13.

14.

15.

6.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

3.

Kyrle PA, Eichinger S. Deep vein thrombosis. Lancet 2005;365(9465):1163-74.

Raskob GE, Hull RD, Buller HR. Venous Thrombosis [Internet]. In: Kaushansky K, Lichtman MA, Prchal JT, et al., editors.
Williams Hematology, 9e. New York, NY: McGraw-Hill Education; 2015. Available from: accessmedicine.mhmedical.com/
content.aspx?aid=1121105170

White RH. The Epidemiology of Venous Thromboembolism. Circulation 2003;107(23_suppl_1).

Lankeit M, Konstantinides S. Mortality Risk Assessment and the Role of Thrombolysis in Pulmonary Embolism. Crit Care
Clin 20M;27(4):953-67.

Hou J, Wang W, Cai H, et al. Patients With Right Lower Extremity Deep Vein Thrombosis Have a Higher Risk of
Symptomatic Pulmonary Embolism: A Retrospective Study of 1585 Patients. Ann Vasc Surg 2022;81:240-8.

Tzoran |, Saharov G, Brenner B, et al. Silent pulmonary embolism in patients with proximal deep vein thrombosis in the
lower limbs. J Thromb Haemost 2012;10(4):564-71.

Jiménez D, Aujesky D, Diaz G, et al. Prognostic Significance of Deep Vein Thrombosis in Patients Presenting with Acute
Symptomatic Pulmonary Embolism. Am J Respir Crit Care Med 2010;181(9):983-91.

Wells PS, Hirsh J, Anderson DR, et al. Accuracy of clinical assessment of deep-vein thrombosis. Lancet
1995;345(8961):1326-30.

Wells PS, Anderson DR, Bormanis J, et al. Value of assessment of pretest probability of deep-vein thrombosis in clinical
management. Lancet 350(9094):1795-8.

Subramaniam RM, Snyder B, Heath R, Tawse F, Sleigh J. Diagnosis of lower limb deep venous thrombosis in emergency
department patients: performance of Hamilton and modified Wells scores. Ann Emerg Med 2006;48(6):678-85.

Stein PD, Hull RD, Patel KC, et al. D-dimer for the exclusion of acute venous thrombosis and pulmonary embolism: a
systematic review. Ann Intern Med 2004;140(8):589-602.

Douma RA, Tan M, Schutgens REG, et al. Using an age-dependent D-dimer cut-off value increases the number of older
patients in whom deep vein thrombosis can be safely excluded. Haematologica 2012;97(10):1507-13.

Qaseem A, Snow V, Barry P, et al. Current Diagnosis of Venous Thromboembolism in Primary Care: A Clinical Practice

Guideline from the American Academy of Family Physicians and the American College of Physicians. The Annals of Family

Medicine 2007;5(1):57-62.

Bhatt M, Braun C, Patel P, et al. Diagnosis of deep vein thrombosis of the lower extremity: a systematic review and
meta-analysis of test accuracy. Blood Adv 2020;4(7):1250-64.

Lucassen W, Geersing G-J, Erkens PMG, et al. Clinical decision rules for excluding pulmonary embolism: a meta-analysis.
Ann Intern Med 2011;155(7):448-60.

Van Belle A, Buller HR, Huisman MV, et al. Effectiveness of managing suspected pulmonary embolism using an
algorithm combining clinical probability, D-dimer testing, and computed tomography. JAMA 2006;295(2):172-9.
Evidence review for the use of the pulmonary embolism rule-out criteria for diagnosis of pulmonary embolism: Venous
thromboembolic diseases: diagnosis, management and thrombophilia testing: Evidence review B. London: National
Institute for Health and Care Excellence (NICE); 2020.

Hsu N, Soo Hoo GW. Underuse of Clinical Decision Rules and d-Dimer in Suspected Pulmonary Embolism: A Nationwide
Survey of the Veterans Administration Healthcare System. J Am Coll Radiol 2020;17(3):405-11.

Newnham M, Stone H, Summerfield R, Mustfa N. Performance of algorithms and pre-test probability scores is often
overlooked in the diagnosis of pulmonary embolism. BMJ 2013;346:f1557.

Winer-Muram HT, Rydberg J, Johnson MS, et al. Suspected Acute Pulmonary Embolism: Evaluation with Multi-Detector
Row CT versus Digital Subtraction Pulmonary Arteriography. Radiology 2004;233(3):806-15.

Stein PD, Fowler SE, Goodman LR, et al. Multidetector Computed Tomography for Acute Pulmonary Embolism.

New England Journal of Medicine 2006;354(22):2317-27.

Stein PD, Woodard PK, Weg JG, et al. Diagnostic Pathways in Acute Pulmonary Embolism: Recommmendations of The
PIOPED Il Investigators. Am J Med 2006;119(12):1048-55.

KLINE JA, COURTNEY DM, KABRHEL C, et al. Prospective multicenter evaluation of the pulmonary embolism rule-out
criteria. Journal of Thrombosis and Haemostasis 2008;6(5):772-80.

Kearon C, de Wit K, Parpia S, et al. Diagnosis of Pulmonary Embolism with d-Dimer Adjusted to Clinical Probability. New
England Journal of Medicine 2019;381(22):2125-34.

Alonso-Martinez JL, Sdnchez FJA, Echezarreta MAU. Delay and misdiagnosis in sub-massive and non-massive acute
pulmonary embolism. Eur J Intern Med 2010;21(4):278-82.

Hendriksen IJMT, Koster-van Ree M, Morgenstern MJ, et al. Clinical characteristics associated with diagnostic delay of
pulmonary embolism in primary care: a retrospective observational study. BMJ Open 2017;7(3):e012789.

Joseph Macchiavelli A. Venous Thrommboembolism. Medical Clinics of North America 2023;107(5):883-94.

Streiff MB, Brady JP, Grant AM, et al. CDC Grand Rounds: preventing hospital-associated venous thromboembolism.
MMWR Morb Mortal Wkly Rep 2014;63(9):190-3.

Giorgio K, Walker RF, MaclLehose RF, et al. Venous thromboembolism mortality and trends in older US adults, 2011-2019.
Am J Hematol 2023:98(9):1364-73.

Friedman AM, D'Alton ME. Expert review: prevention of obstetrical venous thromboembolism. Am J Obstet Gynecol
2021;225(3):228-36.

Afifi AM, Leverich M, Tadrousse K, Ren G, Nazzal M. Racial, biological sex, and geographic disparities of venous
thromboembolism in the United States, 2016 to 2019. J Vasc Surg Venous Lymphat Disord 2024;101908.

BLOOD CLOT AND PULMONARY EMBOLISM POLICY REPORT

23



24

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

Grosse SD, Nelson RE, Nyarko KA, Richardson LC, Raskob GE. The economic burden of incident venous
thromboembolism in the United States: A review of estimated attributable healthcare costs. Thromb Res 2016;137:3-10.
LaMori JC, Shoheiber O, Mody SH, Bookhart BK. Inpatient resource use and cost burden of deep vein thrombosis and
pulmonary embolism in the United States. Clin Ther 2015;37(1):62-70.

Fernandez M, Hogue SL, Preblick R, Kwong WJ. Review of the cost of venous thromboembolism. ClinicoEconomics and
Outcomes Research 2015;451.

Ruppert A, Steinle T, Lees M. Economic burden of venous thromboembolism: a systematic review. J Med

Econ 2011;14(1):65-74.

Page RL, Ghushchyan V, Gifford B, et al. Hidden Costs Associated With Venous Thromboembolism. J Occup Environ Med
2014;56(9):979-85.

Wendelboe AM, McCumber M, Hylek EM, et al. Global public awareness of venous thrommboembolism. Journal of
Thrombosis and Haemostasis 2015;13(8):1365-71.

Yu H-T, Dylan ML, Lin J, Dubois RW. Hospitals’ compliance with prophylaxis guidelines for venous thromboembolism.
American Journal of Health-System Pharmacy 2007;64(1):69-76.

Tapson VF, Decousus H, Pini M, et al. Venous Thromboembolism Prophylaxis in Acutely Il Hospitalized Medical Patients.
Chest 2007;132(3):936-45.

AMIN A, STEMKOWSKI S, LIN J, YANG G. Thromboprophylaxis rates in US medical centers: success or failure? Journal of
Thrombosis and Haemostasis 2007;5(8):1610—-6.

Ma KA, Cohen E, Kahn SR. Venous thromboembolism in hospitalized patients: An updated analysis of missed opportunities
for thromboprophylaxis at a university-affiliated tertiary care center. Vascular Medicine 2014;19(5):385-91.

Wilson S, Chen X, Cronin M, et al. Thrombosis prophylaxis in surgical patients using the Caprini Risk Score. Curr Probl Surg
2022;59(11):101221.

Szeto HC, Coleman RK, Gholami P, Hoffrman BB, Goldstein MK. Accuracy of computerized outpatient diagnoses in a
Veterans Affairs general medicine clinic. Am J Manag Care 2002;8(1):37-43.

Peabody JW, Luck J, Jain S, Bertenthal D, Glassman P. Assessing the Accuracy of Administrative Data in Health
Information Systems. Med Care 2004,42(11):1066-72.

Tsopra R, Wyatt JC, Beirne P, et al. Level of accuracy of diagnoses recorded in discharge summaries: A cohort study in three
respiratory wards. J Eval Clin Pract 2019;25(1):36-43.

American Public Health Association. Deep-vein thrombosis: advancing awareness to protect patient lives. In: Public Health
Leadership Conference on Deep-Vein Thrombosis. 2003.

Rathbun S. The Surgeon General’s Call to Action to Prevent Deep Vein Thrombosis and Pulmonary Embolism. Circulation
2009;119(15).

Raskob GE, Silverstein R, Bratzler DW, Heit JA, White RH. Surveillance for Deep Vein Thrombosis and Pulmonary Embolism.
Am J Prev Med 2010;38(4):5502-9.

CDC. Updated guidelines for evaluating public health surveillance systems: recommendations from the guidelines
working group. In: MMWR Morb Mortal Wkly Rep. 2001;50(RR-13):1-35.

Provias T, Dudzinski DM, Jaff MR, et al. The Massachusetts General Hospital Pulmonary Embolism Response Team

(MGH PERT): Creation of a Multidisciplinary Program to Improve Care of Patients With Massive and Submassive Pulmonary
Embolism. Hosp Pract 2014;42(1):31-7.

Muck PE. Pulmonary embolism therapies and outcomes: Hospital registries, industry sponsored trials, and the impact of
the PERT consortium. J Vasc Surg Venous Lymphat Disord 2024;12(3):101824.

Lutsey PL, Walker RF, MacLehose RF, et al. Inpatient Versus Outpatient Acute Venous Thromboembolism Management:
Trends and Postacute Healthcare Utilization From 2011 to 2018. J Am Heart Assoc 2021;10(20).

Wichmann D, Sperhake J-P, Lutgehetmann M, et al. Autopsy Findings and Venous Thromboembolism in Patients With
COVID-19. Ann Intern Med 2020;173(4):268-77.

Tritschler T, Salvatore SP, Kahn SR, et al. ISTH definition of pulmonary embolism-related death and classification of the
cause of death in venous thromboembolism studies: Validation in an autopsy cohort. Journal of Thrombosis and
Haemostasis 2021;19(10):2514-21.

Kahn SR, M'Lan CE, Lamping DL, Kurz X, Bérard A, Abenhaim for the Veines Study Group L. The influence of venous
thromboembolism on quality of life and severity of chronic venous disease. Journal of Thrombosis and Haemostasis
2004;2(12):2146-51.

Lukas P, Krummenacher R, Biasiutti F, Begré S, Znoj H, von Kanel R. Association of fatigue and psychological distress with
quality of life in patients with a previous venous thromboembolic event. Thromb Haemost 2009;102(12):1219-26.

Noble S, Lewis R, Whithers J, Lewis S, Bennett P. Long-term psychological consequences of symptomatic pulmonary
embolism: a qualitative study. BMJ Open 2014;4(4):e004561.

Feehan M, Walsh M, Van Duker H, et al. Prevalence and correlates of bleeding and emotional harms in a national US
sample of patients with venous thromboembolism: A cross-sectional structural equation model. Thromb Res
2018;172:181-7.

Pulleyn T, Kim K, Witt DM, Feehan M, Munger MA. Understanding patients’ care barriers in the treatment

of venous thromboembolism. J Thromb Thrombolysis 2019;48(1):35-41.

Lubberts B, Paulino Pereira NR, Kabrhel C, Kuter DJ, DiGiovanni CW. What is the effect of venous thromboembolism and
related complications on patient reported health-related quality of life? Thromb Haemost 2016;116(09):417-31.

BLOOD CLOT AND PULMONARY EMBOLISM POLICY REPORT



6l.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

T4.

75.

76.

77.

78.

79.
80.

8l.

82.

83.

84.

85.

86.

87.

88.

Hunter R, Noble S, Lewis S, Bennett P. Long-term psychosocial impact of venous thromboembolism: a qualitative study in
the community. BMJ Open 2019;9(2):e024805.

Kampf S, WeilBbach L, Zotz R. Epidemiological study about the mental state of patients after a pulmonary embolism or
deep venous thrombosis event. Blood Coagulation & Fibrinolysis 2022;33(5):257-60.

Kahn SR, Comerota AJ, Cushman M, et al. The Postthrombotic Syndrome: Evidence-Based Prevention, Diagnosis, and
Treatment Strategies. Circulation 2014;130(18):1636-61.

Winter M -P,, Schernthaner GH, Lang IM. Chronic complications of venous thromboembolism. Journal of Thrombosis and
Haemostasis 2017;15(8):1531-40.

Stowell IR, Filler L, Sabir MS, Roh AT, Akhter M. Implications of language barrier on the diagnostic yield of computed
tomography in pulmonary embolism. Am J Emerg Med 2018;36(4):677-9.

Mefford MT, Zhou H, Fan D, et al. Health Literacy and Treatment Satisfaction Among Patients with Venous
Thromboembolism. J Gen Intern Med 2023;38(7):1585-92.

Haxaire C, Tromeur C, Couturaud F, Leroyer C. A Qualitative Study to Appraise Patients and Family Members Perceptions,
Knowledge, and Attitudes towards Venous Thromboembolism Risk. PLoS One 2015;10(11):e0142070.

Genge L, Krala A, Tritschler T, et al. Evaluation of patients’ experience and related qualitative outcomes in venous
thromboembolism: A scoping review. Journal of Thrombosis and Haemostasis 2022;20(10):2323-41.

Ortel TL, Neumann |, Ageno W, et al. American Society of Hematology 2020 Guidelines for Management of Venous
Thromboembolism: Treatment of Deep Vein Thrombosis and Pulmonary Embolism. Blood Adv 2020;4(19):4693-738.
Stevens SM, Woller SC, Kreuziger LB, et al. Antithrombotic Therapy for VTE Disease: Second Update of the CHEST
Guideline and Expert Panel Report. Chest 2021;160(6):e545-608.

Kahn SR, Lim W, Dunn AS, et al. Prevention of VTE in Nonsurgical Patients: Antithrombotic Therapy and Prevention of
Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest 2012;141(2
Suppl):e195S5-e226S.

Schunemann HJ, Cushman M, Burnett AE, et al. American Society of Hematology 2018 guidelines for management of
venous thromboembolism: prophylaxis for hospitalized and nonhospitalized medical patients. Blood Adv
2018;2(22):3198-225.

Anderson DR, Morgano GP, Bennett C, et al. American Society of Hematology 2019 guidelines for management of
Venous thromboembolism: prevention of venous thromboembolism in surgical hospitalized patients. Blood Adv
2019;3(23):3898-944.

Gould MK, Garcia DA, Wren SM, et al. Prevention of VTE in nonorthopedic surgical patients: Antithrombotic Therapy

and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines.
Chest 2012;141(2):€227S-e277S.

Falck-Ytter Y, Francis CW, Johanson NA, et al. Prevention of VTE in orthopedic surgery patients: Antithrombotic Therapy
and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines.
Chest 2012;141(2 Suppl):e2785-e325S.

Amin AN, Stemkowski S, Lin J, Yang G. Inpatient thromboprophylaxis use in U.S. hospitals: Adherence to the seventh
American College of Chest Physician's recommmendations for at-risk medical and surgical patients. J Hosp Med 2009;4(8).
Cohen AT, Tapson VF, Bergmann J-F, et al. Venous thromboembolism risk and prophylaxis in the acute hospital care
setting (ENDORSE study): a multinational cross-sectional study. The Lancet 2008;371(9610):387-94.

Suh J, Desai A, Desai A, Cruz J Dela, Mariampillai A, Hindenburg A. Adherence to thromboprophylaxis guidelines in elderly
patients with hospital acquired venous thromboembolism: a case control study. J Thromb Thrombolysis 2017;43(2):172-8.
Heit JA. Epidemiology of venous thromboembolism. Nat Rev Cardiol 2015;12(8):464-74.

Baser O, Sengupta N, Dysinger A, Wang L. Thromboembolism prophylaxis in medical inpatients: effect on outcomes and
costs. Am J Manag Care 2012;18(6):294-302.

National Quality Forum (NQF). Safe Practices for Better Healthcare-2010 Update: A Consensus Report. Washington, DC:
NQF 2010;

Barbar S, Noventa F, Rossetto V, et al. A risk assessment model for the identification of hospitalized medical patients at risk
for venous thromboembolism: the Padua Prediction Score.J Thromb Haemost 2010;8(11):2450-7.

Spyropoulos AC, Anderson FA, FitzGerald G, et al. Predictive and associative models to identify hospitalized medical
patients at risk for VTE. Chest 2011;140(3):706-14.

Nendaz M, Spirk D, Kucher N, et al. Multicentre validation of the Geneva Risk Score for hospitalised medical patients at risk
of venous thromboembolism. Explicit Assessment of Thromboembolic RIsk and Prophylaxis for Medical PATients in
SwitzErland (ESTIMATE). Thromb Haemost 2014;111(3):531-8.

Martin KA, Molsberry R, Cuttica MJ, Desai KR, Schimmel DR, Khan SS. Time Trends in Pulmonary Embolism Mortality Rates
in the United States, 1999 to 2018.J Am Heart Assoc 2020;9(17):e016784.

Kakkar V V. PREVENTION OF FATAL POSTOPERATIVE PULMONARY EMBOLISM BY LOW DOSES OF HEPARIN *1An
International Multicentre Trial. The Lancet 1975;306(7924):45-51.

Collins R, Scrimmgeour A, Yusuf S, Peto R. Reduction in Fatal Pulmonary Embolism and Venous Thrombosis by Perioperative
Administration of Subcutaneous Heparin. New England Journal of Medicine 1988;318(18):1162-73.

Haas S, Wolf H, Kakkar AK, Fareed J, Encke A. Prevention of fatal pulmonary embolism and mortality in surgical

patients. Thromb Haemost 2005;94(10):814-9.

BLOOD CLOT AND PULMONARY EMBOLISM POLICY REPORT



26

89.

90.

9l

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.
1o.

.

2.

n3.

N4.

5.
ne.

n7.

ns.

Caprini JA, Arcelus JI, Hasty JH, Tamhane AC, Fabrega F. Clinical assessment of venous thromboembolic risk in surgical
patients. Semin Thromb Hemost 1991;17 Suppl 3:304-12.

Wilson S, Chen X, Cronin M, et al. Thrombosis prophylaxis in surgical patients using the Caprini Risk Score. Curr Probl Surg
2022;59(11):101221.

Cassidy MR, Rosenkranz P, McAneny D. Reducing postoperative venous thromboembolism complications with a
standardized risk-stratified prophylaxis protocol and mobilization program. J Am Coll Surg 2014;218(6):1095-104.

Lyman GH, Bohlke K, Khorana AA, et al. Venous Thromboembolism Prophylaxis and Treatment in Patients With Cancer:
American Society of Clinical Oncology Clinical Practice Guideline Update 2014. Journal of Clinical Oncology 2015;33(6):654—6.
Lyman GH, Carrier M, Ay C, et al. American Society of Hematology 2021 guidelines for management of venous
thromboembolism: prevention and treatment in patients with cancer. Blood Adv 2021;5(4):927-74.

Farge D, Frere C, Connors IJM, et al. 2022 international clinical practice guidelines for the treatment and prophylaxis of
venous thromboembolism in patients with cancer, including patients with COVID-19. Lancet Oncol 2022;23(7):e334-47.
Khorana AA. The NCCN Clinical Practice Guidelines on Venous Thromboembolic Disease: Strategies for Improving VTE
Prophylaxis in Hospitalized Cancer Patients. Oncologist 2007;12(11):1361-70.

Kucher N, Spirk D, Baumgartner |, et al. Lack of prophylaxis before the onset of acute venous thromboembolism among
hospitalized cancer patients: the SWlss Venous ThromboEmbolism Registry (SWIVTER). Annals of Oncology 2010;21(5):931-5.
Zwicker JI, Rojan A, Campigotto F, et al. Pattern of Frequent But Nontargeted Pharmacologic Thromboprophylaxis for
Hospitalized Patients With Cancer at Academic Medical Centers: A Prospective, Cross-Sectional, Multicenter Study. Journal
of Clinical Oncology 2014;32(17):1792—6.

Reardon G, Pandya N, Nutescu EA, et al. Incidence of Venous Thromboembolism in Nursing Home Residents. J Am Med
Dir Assoc 2013;14(8):578-84.

Apenteng PN, Hobbs FR, Roalfe A, Muhammad U, Heneghan C, Fitzmaurice D. Incidence of venous thromboembolism in
care homes: a prospective cohort study. British Journal of General Practice 2017;67(655):€130-7.

Petterson T, Smith C, Emerson J, et al. Venous Thromboembolism (VTE) Incidence and VTE-Associated Survival among
Olmsted County Residents of Local Nursing Homes. Thromb Haemost 2018;118(07):1316-28.

Arnason T, Wells PS, Forster AJ. Appropriateness of diagnostic strategies for evaluating suspected venous
thromboembolism. Thromb Haemost 2007;97(2):195-201.

Roy P-M, Meyer G, Vielle B, et al. Appropriateness of diagnostic management and outcomes of suspected pulmonary
embolism. Ann Intern Med 2006;144(3):157-64.

Chatterjee S, Chakraborty A, Weinberg |, et al. Thrombolysis for Pulmonary Embolism and Risk of All-Cause Mortality, Major
Bleeding, and Intracranial Hemorrhage. JAMA 2014;311(23):2414.

Meyer G, Vicaut E, Danays T, et al. Fibrinolysis for Patients with Intermediate-Risk Pulmonary Embolism. New England
Journal of Medicine 2014;370(15):1402-11.

Chatterjee S, Chakraborty A, Weinberg |, et al. Thrombolysis for Pulmonary Embolism and Risk of All-Cause Mortality, Major
Bleeding, and Intracranial Hemorrhage. JAMA 2014;311(23):2414.

Guner A, Kalgcik M, Aykan AC, et al. Clinical safety and efficacy of thrombolytic therapy with low-dose prolonged infusion of
tissue type plasminogen activator in patients with intermediate-high risk pulmonary embolism. Blood Coagulation &
Fibrinolysis 2020;31(8):536-42.

Khan F, Rahman A, Carrier M, et al. Long term risk of symptomatic recurrent venous thromboembolism after
discontinuation of anticoagulant treatment for first unprovoked venous thromboembolism event: systematic review and
meta-analysis. BMJ 2019;14363.

Flinterman LE, van Hylckama Vlieg A, Cannegieter SC, Rosendaal FR. Long-Term Survival in a Large Cohort of Patients with
Venous Thrombosis: Incidence and Predictors. PLoS Med 2012;9(1):e1001155.

Prandoni P. The Long-Term Clinical Course of Acute Deep Venous Thrombosis. Ann Intern Med 1996;125(1):1.

Mohr DN, Silverstein MD, Heit JA, Petterson TM, O'Fallon WM, Melton LJ. The Venous Stasis Syndrome After Deep Venous
Thrombosis or Pulmonary Embolism: A Population-Based Study. Mayo Clin Proc 2000;75(12):1249-56.

Kahn SR. Determinants and Time Course of the Postthrombotic Syndrome after Acute Deep Venous Thrombosis. Ann
Intern Med 2008;149(10):698.

Kolluri R, Lugli M, Villalba L, et al. An estimate of the economic burden of venous leg ulcers associated with deep venous
disease. Vascular Medicine 2022;27(1):63-72.

Heit JA, Rooke TW, Silverstein MD, et al. Trends in the incidence of venous stasis syndrome and venous ulcer: A 25-year
population-based study. J Vasc Surg 2001;33(5):1022-7.

Caprini JA, Botteman MF, Stephens IM, et al. Economic burden of long-term complications of deep vein thrombosis after
total hip replacement surgery in the United States. Value Health 2003;6(1):59-74.

Ashrani AA, Heit JA. Incidence and cost burden of post-thrombotic syndrome. J Thromb Thrombolysis 2009;28(4):465-76.
Bergan JJ, Schmid-Schénbein GW, Smith PDC, Nicolaides AN, Boisseau MR, Eklof B. Chronic venous disease. N Engl J Med
2006;355(5):488-98.

Pengo V, Lensing AWA, Prins MH, et al. Incidence of Chronic Thromboembolic Pulmonary Hypertension after Pulmonary
Embolism. New England Journal of Medicine 2004,;350(22):2257-64%.

Kjellstrom B, Runheim H, Beaudet A, et al. Societal costs associated to chronic thromboembolic pulmonary hypertension:
A study utilizing linked national registries. Pulm Circ 2023;13(2).

BLOOD CLOT AND PULMONARY EMBOLISM POLICY REPORT



9.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.
133.

134.

135.

136.

137.

138.

139.

140.
140,

142.
143,
144,
145.
146.
147.

148.

BL

Rabinovich A, Kahn SR. How | treat the postthrombotic syndrome. Blood 2018;131(20):2215-22.

Korsholm K, Andersen A, Mellemkjaer S, et al. Results from more than 20years of surgical pulmonary endarterectomy for
chronic thromboembolic pulmonary hypertension in Denmark. European Journal of Cardio-Thoracic Surgery
2017;52(4):704-9.

Deng L, Quan R, Yang YV, et al. Characteristics and long-term survival of patients with chronic thromboembolic pulmonary
hypertension in China. Respirology 2021,26(2):196-203.

Hu S, Tan J-S, Liu S, et al. The long-term survival in patients with chronic thromboembolic pulmonary hypertension:
experience from a single center in China.J Thromb Thrombolysis 2022;53(4):926-33.

Ende-Verhaar YM, van den Hout WB, Bogaard HJ, et al. Healthcare utilization in chronic thromboembolic pulmonary
hypertension after acute pulmonary embolism. Journal of Thrombosis and Haemostasis 2018;16(11):2168-74.

Jaff MR, McMurtry MS, Archer SL, et al. Management of Massive and Submassive Pulmonary Embolism, lliofemoral Deep
Vein Thrombosis, and Chronic Thrommboembolic Pulmonary Hypertension. Circulation 2011;123(16):1788-830.

Rivera-Lebron B, McDaniel M, Ahrar K, et al. Diagnosis, Treatment and Follow Up of Acute Pulmonary Embolism:
Consensus Practice from the PERT Consortium. Clinical and Applied Thrombosis/Hemostasis 2019;25:107602961985303.
Klok FA, Ageno W, Ay C, et al. Optimal follow-up after acute pulmonary embolism: a position paper of the European Society
of Cardiology Working Group on Pulmonary Circulation and Right Ventricular Function, in collaboration with the European
Society of Cardiology Working Group on Atherosclerosis and Vascular Biology, endorsed by the European Respiratory
Society. Eur Heart J 2022;43(3):183-9.

Patel SM, Wang T, Outler DL, et al. Low persistence to rivaroxaban or warfarin among patients with new venous
thromboembolism at a safety net academic medical center.J Thromb Thrombolysis 2020;49(2):287-93.

Yamashita Y, Morimoto T, Amano H, et al. Anticoagulation Therapy for Venous Thromboembolism in the Real WorldO—
From the COMMAND VTE Registry —. Circulation Journal 2018;82(5):1262-70.

Nieto JA, Mora D, Bikdeli B, et al. Thirty-day outcomes in patients with proximal deep vein thrombosis who discontinued
anticoagulant therapy prematurely. Thromb Res 2020;189:61-8.

Schaefer JK, Jacobs B, Wakefield TW, Sood SL. New biomarkers and imaging approaches for the diagnosis of deep venous
thrombosis. Curr Opin Hematol 2017;24(3):274-81.

Chiasakul T, Lam BD, McNichol M, et al. Artificial intelligence in the prediction of venous thromboembolism: A systematic
review and pooled analysis. Eur J Haematol 2023;111(6):951-62.

Witkin A, Harshbarger S, Kabrhel C. Pulmonary Embolism Response Teams. Semin Thromb Hemost 2016;42(08):857-64%.
Rivera-Lebron B, McDaniel M, Ahrar K, et al. Diagnosis, Treatment and Follow Up of Acute Pulmonary Embolism:
Consensus Practice from the PERT Consortium. Clinical and Applied Thrombosis/Hemostasis 2019;25:107602961985303.
Cuomo JR, Arora V, Wilkins T. Management of Acute Pulmonary Embolism With a Pulmonary Embolism Response Team.
The Journal of the American Board of Family Medicine 2021;34(2):402-8.

Fleitas Sosa D, Lehr AL, Zhao H, et al. Impact of pulmonary embolism response teams on acute pulmonary embolism: a
systematic review and meta-analysis. European Respiratory Review 2022;31(165):220023.

Porres-Aguilar M, Rosovsky RP, Rivera-Lebron BN, et al. Pulmonary embolism response teams: Changing the paradigm in
the care for acute pulmonary embolism. Journal of Thrombosis and Haemostasis 2022;20(11):2457-64.

Konstantinides S V., Meyer G, Becattini C, et al. 2019 ESC Guidelines for the diagnosis and management of acute
pulmonary embolism developed in collaboration with the European Respiratory Society (ERS). European Respiratory
Journal 2019:54(3):1901647.

Wallvik N, Renlund H, Sjalander A. Bleeding risk in patients with venous thromboembolic events treated with new oral
anticoagulants. J Thromb Thrombolysis 2021;52(1):315-23.

de Winter MA, Remmme GCP, Kaasjager K (H. AH), Nijkeuter M. Short-term versus extended anticoagulant treatment

for unprovoked venous thromboembolism: A survey on guideline adherence and physicians’ considerations. Thromb Res
2019;183:49-55.

Brenner B, Hoffman R. Emerging options in the treatment of deep vein thrombosis and pulmonary embolism. Blood Rev
2011;25(5):215-21.

Kluge KE, Seljeflot I, Arnesen H, Jensen T, Halvorsen S, Helseth R. Coagulation factors Xl and XlI as possible targets for
anticoagulant therapy. Thromb Res 2022;214:53-62.

Ali AE, Awad MK, Ali K, Abouzid MR, Ahmed MH, Mazroua MS. Factor X| as a new target for prevention of
thromboembolism in cardiovascular disease: a meta-analysis of randomized controlled trials. I Thromb Thrombolysis 2024;
Weitz JI, Chan NC. Novel antithrombotic strategies for treatment of venous thromboembolism. Blood 2020;135(5):351-9.
Hountras P, Bull TM. Advanced therapies for pulmonary embolism. Curr Opin Pulm Med 2020;26(5):397-405.

Patel S, Thulasidasan N, Thomson B, et al. Interventional therapies in acute pulmonary embolus—current trends and future
directions. Br J Radiol 2023;96(1149).

Golden AG, Roos BA, Silverman MA, Beers MH. Home and Community-Based Medicaid Options for Dependent Older
Floridians. J Am Geriatr Soc 2010;58(2):371-6.

Zevallos JC, Wilcox ML, Jean N, Acufa JM. Profile of the Older Population Living in Miami-Dade County, Florida. Medicine
2016;95(20):e3630.

Sherlaw-Johnson C, Smith P, Bardsley M. Continuous monitoring of emergency admissions of older care home residents to
hospital. Age Ageing 2016;45(1):71-7.

OOD CLOT AND PULMONARY EMBOLISM POLICY REPORT

21



28

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

Dore DD, Myles L, Recker A, et al. The Long-Term Care Data Cooperative: The Next Generation of Data Integration.J Am
Med Dir Assoc 2022;23(12):2031-3.

Gravningen K, Nymark P, Wyller TB, Kacelnik O. A new automated national register-based surveillance system for
outbreaks in long-term care facilities in Norway detected three times more severe acute respiratory coronavirus virus 2
(SARS-CoV-2) clusters than traditional methods. Infect Control Hosp Epidemiol 2023;44(9):1451-7.

Tooher R, Middleton P, Pham C, et al. A systematic review of strategies to improve prophylaxis for venous
thromboembolism in hospitals. Ann Surg 2005;241(3):397-415.

Kucher N, Koo S, Quiroz R, et al. Electronic Alerts to Prevent Venous Thromboembolism among Hospitalized Patients. New
England Journal of Medicine 2005;352(10):969-77.

Lecumberri R, Marqués M, Diaz-Navarlaz MT, et al. Maintained effectiveness of an electronic alert system to prevent venous
thromboembolism among hospitalized patients. Thromb Haemost 2008;100(4):699-704.

Mitchell 3D, Collen JF, Petteys S, Holley AB. A simple reminder system improves venous thromboembolism prophylaxis
rates and reduces thrombotic events for hospitalized patientsl. J Thromb Haemost 2012;10(2):236-43.

Kahn SR, Diendéré G, Morrison DR, et al. Effectiveness of interventions for the implementation of thromboprophylaxis in
hospitalised patients at risk of venous thromboembolism: an updated abridged Cochrane systematic review and meta-
analysis of randomised controlled trials. BMJ Open 2019;9(5):e024444.

Abboud J, Abdel Rahman A, Kahale L, Dempster M, Adair P. Prevention of health care associated venous
thromboembolism through implementing VTE prevention clinical practice guidelines in hospitalized medical patients: a
systematic review and meta-analysis. Implement Sci 2020;15(1):49.

Okoye H, Nwagha T, Ezigbo E, et al. Low awareness of venous thromboembolism among the general population: a call for
increased public enlightenment programs. J Prev Med Hyg 2021;62(3):E704-8.

Henke PK, Kahn SR, Pannucci CJ, et al. Call to Action to Prevent Venous Thromboembolism in Hospitalized Patients: A
Policy Statement From the American Heart Association. Circulation 2020;141(24).

Popoola VO, Lau BD, Shihab HM, et al. Patient Preferences for Receiving Education on Venous Thromboembolism
Prevention - A Survey of Stakeholder Organizations. PLoS One 2016;11(3):e0152084%.

Potere N, Mahé |, Angchaisuksiri P, et al. Unmet needs and barriers in venous thromboembolism education and awareness
among people living with cancer: a global survey. J Thromb Haemost 2024,22(7):1973-83.

Marini BL, Funk K, Kraft MD, et al. The effects of an informational video on patient knowledge, satisfaction and compliance
with venous thromboembolism prophylaxis: A pilot study. Patient Educ Couns 2014;96(2):264-7.

Naylor MD, Sochalski JA. Scaling up: bringing the transitional care model into the mainstream. Issue Brief (Commonw
Fund) 2010;103:1-12.

D'Agostino C, Zonzin P, Enea |, et al. ANMCO Position Paper: long-term follow-up of patients with pulmonary
thromboembolism. European Heart Journal Supplements 2017;19(suppl_D):D309-32.

BLOOD CLOT AND PULMONARY EMBOLISM POLICY REPORT






AiCA

AGENCY FOR HEALTH CARE ADMINISTRATION

DECEMBER 2024



