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PULMONARY EMBOLISM: A COMPLEX AND
COSTLY DISEASE STATE

Venous thromboembolism is a worldwide problem
and leading cause of cardiovascular death.” Untreated
pulmonary embolism (PE) has a mortality rate of 30%,
and historical data demonstrate that even with standard
treatment, the 3-month mortality rate still ranges
from 15% to 30%, especially in patients with comorbid
cardiopulmonary disease.>* Those with cardiogenic
shock from PE have up to a sevenfold increased mortality
risk, with death often occurring within the first hour of
presentation.® PE is also associated with increased costs
and utilization of health care resources with average
hospital charges per case exceeding $40,000 and average
length of inpatient hospitalization over 8 days.® Annual
overall national health care expenditures are conservatively
estimated to be in excess of $1.5 billion.® Recognition of the
complexities and high mortality surrounding PE has lead to
the development of multiple risk stratification tools, novel
therapies, and proposed treatment algorithms in an effort
to improve outcomes.

Risk prediction scores, such as the Geneva Score and
Pulmonary Embolism Severity Index, were developed to
quantify risk of short-term mortality in those with acute
PE.” Mortality varies greatly based on comorbidities
and hemodynamics in “major” acute PE, ranging from
8% for stable patients versus 65% for those requiring
cardiopulmonary resuscitation.® As the wide variation in
outcomes was further understood, categories of severity
emerged, defining PE as minor (low risk), submassive
(intermediate) with low- and high-risk subtypes, and
massive (high risk). These categories incorporated existing
(limited) data regarding risk of in-hospital mortality,
hemodynamic status, and imaging and biomarker findings
indicative of right ventricular dysfunction.”

Treatment options (standalone or in combination) can
include intravenous or subcutaneous anticoagulation,
full- and half-dose systemic thrombolytics, full- or

reduced-dose catheter-directed thrombolytics, catheter-
based embolectomy, and/or surgical embolectomy. The
use of mechanical circulatory support has also come into
the equation, both in patients who demonstrate ongoing
hemodynamic instability despite advanced therapies

and in select patients at risk for clinical decompensation
during an intervention or procedural sedation/intubation.
Although there has been a significant movement to
advance PE care—particularly in patients with submassive
and massive PE who are at the highest risk for mortality—
the complexity of the disease, the large number of
available diagnostic and treatment options, and the
paucity of controlled clinical trial data have limited

the establishment of standardized guidelines for acute
PE.”?1° Consequently, there remains a high degree of
variability in therapeutic decision-making surrounding PE
management. A patient with a given clinical presentation
will receive very different treatment from hospital to
hospital, and often even within the same institution,
depending upon the service provider. Such a high degree
of variability should not exist within medicine; it is a
reflection of our need to close the existing knowledge gap
in PE and to better define what constitutes high-quality
PE care.

ADDRESSING UNMET CLINICAL AND
SCIENTIFIC PE NEEDS: RISE OF THE
MULTIDISCIPLINARY PERT

The concept of a multidisciplinary team-based
approach in complex cardiovascular disease has been
promoted by the European Society of Cardiology,
European Association for Cardiothoracic Surgery,
American College of Cardiology, and American
Heart Association for coronary revascularization and
transcatheter aortic valve replacement. Such teams
engage multiple specialties in an effort to synthesize
complex treatment options and optimize shared
decision-making with patients and their families. This
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approach enhances the cognitive interchange among
medical specialties and reduces the risk of individual
physician bias, which benefits both patients and
physicians alike. Better decision-making aims to improve
quality of care and patient outcomes.™

There is growing recognition that a multidisciplinary
approach has the potential to greatly enhance
care for patients with complex PE. The first formal
multidisciplinary pulmonary embolism response team
(PERT) was established at Massachusetts General
Hospital.”? Goals and objectives of this initial effort
are listed in the sidebar. This single-institution effort
fueled a worldwide movement in the development
of similar treatment teams, with over 150 institutions
currently managing acute PE with a multidisciplinary
PERT. This approach not only helps to advance clinical
care in submassive and massive (intermediate to high
risk) PE but also to develop an educational platform
and research infrastructure to address current gaps in
scientific evidence surrounding the multitude of available
advanced treatment options.

Acute PE requires prompt diagnosis and treatment
decision-making, especially when associated with
hemodynamic instability. In this regard, the PERT concept
differs from transcatheter aortic valve replacement,
cancer care, and other teams that require less urgent
decision-making. The optimal PERT can rapidly establish
communication involving multiple specialties as needed
for an individual PE patient, including but not limited
to cardiology, pulmonary, critical care, cardiovascular
surgery, anesthesia, interventional radiology, hematology,
vascular medicine, vascular surgery, emergency medicine,
and pharmacology. An organized and coordinated
approach to the utilization of information technology
for connectivity; bed placement and/or hospital transfer;
pharmacy, echocardiography, and radiology services;
and perfusion and respiratory therapy is also critical for
successful program implementation. Because mortality is
high within the first hour of a hemodynamically significant
PE, there is major potential for improved outcomes with
a successful PERT if it can quickly and effectively mobilize
personnel and resources to deliver advanced therapies and
mechanical support when required.

QUALITY IMPROVEMENT ASSOCIATED
WITH PERTSs

A major challenge in PE has been the establishment of
standards of care and what constitutes “high-quality care.”
This is in large part due to the evidence gap in PE, but also
due to the rapid evolution of technology and challenges/
inconsistencies in defining and reporting outcomes. There
are limited multicenter prospective outcomes registries
for diagnosis and treatment of acute PE. The ICOPER
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The Pulmonary Embolism
Response Team Concept

GOALS

- Advance the diagnosis, treatment, and outcomes of
patients with severe PE

- Improve patient outcomes using a collaborative,
multidisciplinary team-based urgent consult to treat
massive and submassive PE

OBJECTIVES

- Respond expeditiously to treat patients with acute PE

- Provide best therapeutic option(s) available for each
individual patient

- Coordinate care among services involved in
management of PE

- Develop protocols for the full range of available
therapies

- Collect data on clinical presentation, treatment
efficacy, and outcomes (short- and long-term)

FUNCTIONALITY

- Modeled on the rapid-response concept

- Multidisciplinary team of experts convened on an
urgent basis, using digital or other available means of
communication

- Evaluate and offer full range of available treatments

registry recorded outcomes of patients with high-risk PE

as compared to intermediate- and low-risk patients.? This
registry laid the foundation for the aggressive management
of high-risk cases, specifically with the use of thrombolytics
and inferior vena cava filters.

In the modern era, there is a tremendous need to
redefine the role of thrombolytics and establish the
appropriate role of novel endovascular therapies for both
high- and intermediate-risk patients. The exact role and
timing of the use of direct oral anticoagulants is also
currently poorly understood for the high-, intermediate-,
and even low-risk populations. Results from surgical
thrombectomy have improved, and use of advanced
support (eg, extracorporeal membrane oxygenation,
right ventricular support devices) clearly has impacted
survival. The major advances in PE treatment options
are a positive step, yet there remains an absence of
comparative data regarding use and outcomes and what
constitutes “best practice” and “high-quality care” for PE.

The emergence of PERTSs across the United States
and the world has created a unique pathway to engage
these highly motivated clinical teams and redefine what



constitutes best practice in the modern era. In 2018, the
national PERT Consortium™ partnered with the Boston
Clinical Research Institute to establish the national PERT
quality database to prospectively record all encounters
for intermediate- and high-risk PE around the country
and, ultimately, the globe. At present, over 1,700 unique
patient encounters have been recorded, and almost two
dozen clinical sites are receiving regular feedback related
to diagnosis and triage, initiation of medical therapy, and
escalation to advanced therapies. The response thus far
has been uniformly positive, and another 50 clinical sites
are about to start enrolling their patients.

In the near future, based on ongoing conversations
with federal regulatory bodies, this database will allow
for refinement of what is considered best practice and
will likely lead to prospective research as new medical,
endovascular, and surgical therapies are introduced
into clinical practice. The database is uniquely designed
to provide feedback to the clinical sites based on
predetermined quality metrics, enabling PERTs at each
institution to benchmark their practice and outcomes
to those of the entire consortium. Equally powerful
is the opportunity for the PERT registry to serve as a
backbone for comparative effectiveness research, as well
as postmarket device and drug safety and efficacy studies.

In summary, the national PERT quality database is
uniquely positioned to establish quality standards and
define best practice for years to come. We strongly
encourage any institutions with an existing PERT,
or an interest in developing a PERT, to contact the
national PERT Consortium™ and participate in this
new opportunity (through the registry and other PERT
programs) to redefine best practice for the treatment of
acute PE in the 21st century. |
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