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Interhospital transfer (IHT) for critically ill patients is 
an established area of clinical research that spans the 
discipline of medicine.1-8 Areas like trauma, stroke, and 
ST-segment elevation myocardial infarction (STEMI) 

have well-established protocols for IHT. Each critical illness 
has been studied to understand differences in patient 
characteristics and outcomes between patients transferred 
to institutions more capable of providing advanced 
comprehensive care. Processes of care have been studied 
with laudable goals of improvements in early recognition 
of the need for transfer, avoidance of delays, safe conduct 
of patients in transfer, and regionalization of care. Resource 
utilization and complications comparing patients directly 
admitted to comprehensive centers versus those transferred, 
such as intensive care unit (ICU) length of stay, costs, and 
rates of readmission, have been studied. A recent Pubmed 
search (April 25, 2021) documents the degree of scientific 
investigation of IHT: 458 citations for “interhospital transfer” 
and “mortality”; 314 citations for “interhospital transfer” 
and “trauma”; 140 citations for “interhospital transfer” and 
“stroke”; 99 citations for “interhospital transfer” and “STEMI”; 
40 citations for “interhospital transfer” and “sepsis”; and 
33 citations for “interhospital transfer” and “pregnancy.” 
However, the search strategy for “interhospital transfer” and 
“pulmonary embolism” yielded only one citation, which was 
a case report.9 

The National Pulmonary Embolism Response Team 
(PERT) Consortium®, founded in 2015, is dedicated 
to promoting multidisciplinary care of patients with 
pulmonary embolism (PE).10,11 Presently, there are more 
than 125 member institutions in the United States and 
seven internationally, with professional membership 
representing at least 10 different specialties.12 PE is the 
third most common cardiovascular cause of death and is 
estimated to be responsible for 60,000 to 100,000 deaths 
in the United States annually.13,14 Over the past decade, 
there has been rapid evolution in advanced care, including 

critical care support and interventional therapies for PE 
patients.15 However, many patients with PE first present to 
hospitals that are incapable of providing such care, making 
the process of IHT a potential barrier to their outcome. The 
key here is process, which represents the continuum from 
first diagnostic consideration of PE to safe arrival at the 
receiving center. Within this continuum, especially in the 
case of high- and intermediate–high-risk PE, there are points 
of critical decision-making and rapid execution that must 
be managed correctly and decisively to improve chances 
of survival. Unlike trauma and STEMI for which advanced 
trauma life support and advanced cardiac life support exist 
to guide practitioners, no such guidance has been developed 
and disseminated for PE.

IHT AND PE: A CRITICAL GAP IN KNOWLEDGE 
AND EFFORT

As noted, there has been little IHT research in PE. In 
2015, a group at Vanderbilt presented an early report of the 
structure and function of their PE network.16 They reported 
31 patients, comparing 14 transferred from network 
hospitals and 17 directly admitted to Vanderbilt University 
Hospital. No mortality differences were reported. Recently, a 
group from Beth Israel Deaconess Medical Center reported 
1,994 patients with acute PE, 682 (34.2%) of whom were 
transferred.17 PE-related and overall mortality were higher 
in transferred patients, and advanced therapies were more 
commonly used in transferred patients. However, there 
was no statistical difference in mortality in the subgroup 
of submassive and massive PE patients who received care 
in the ICU. These data still form an early and incomplete 
picture about the importance of well-executed transfer for 
critically ill PE patients. The number of deaths that occur 
between PE diagnosis and arrival at the destination center 
is unknown. PE-related mortality due to transfer delays, 
for reasons ranging from initial failure to recognize the 
need for transfer, bed unavailability at receiving hospitals, 
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lack of extracorporeal membrane oxygenation (ECMO) 
circuit availability, and even suboptimal weather, has not 
been defined. 

With the multidisciplinary collaboration within The 
PERT Consortium®, the gap in evidence, research, and 
education of frontline practitioners targeted toward IHT of 
PE as compared to other critical illnesses has been recently 
recognized. In 2019, support for initial research was awarded 
in the form of an unrestricted, investigator-initiated grant 
from Boston Scientific Corporation to begin the process of 
investigation and quality improvement in IHT for PE. The 
IHT project (IHTP) became the work of the clinical protocols 
committee (CPC) of The PERT Consortium®. Its primary goal 
was to develop a step-by-step guide to the stabilization and 
transfer of critically ill PE patients. Additional goals included 
identification of existing barriers in the IHT process and 
increasing awareness and education on definitive PE care.

THE IHTP
The IHTP is organized into work groups (WGs) and 

subcommittees to address the following four needs:
•	 WG 1: Identify and review critical processes and issues 

associated with IHT for PE
•	 WG 2: Identify problems and barriers to transfer of PE 

patients by surveying both transferring and receiving 
providers through a structured interview process

•	 WG 3: Analyze data from The PERT Consortium® 
database to compare characteristics and outcomes of 
transferred versus directly admitted PE patients

•	 WG 4: Disseminate findings to frontline practitioners as 
well as receiving physicians

WGs 1, 2, and 3 mainly include members of the CPC. 
WG 4 collaborates with the education committee of The 
PERT Consortium® and will include webinars, podcasts, and 
development of teaching materials. WG 1’s project was felt 
to be especially critical to the overall IHTP and has been 
completed in partnership with members of the CHEST 
Pulmonary Vascular Disease Network.18 Progress made to 
date includes manuscript preparation, submission, review, 
and revision for WG 1. WG 2 and WG 3 have manuscripts 
currently in development. The IHTP is recognized by all 
participants as a call to action to begin investigative and 
quality improvement research in IHT for PE. The IHTP is the 
beginning—not the end.

GENERAL CONSIDERATIONS FOR IHT FOR PE
After a PE patient is diagnosed and risk stratified, initiation 

of anticoagulation is the first step in PE management. Then, 
the frontline clinician must decide if the patient needs to 
be admitted to that presenting institution, transferred to 
another institution, or discharged home. That clinician may 
consider transfer if the patient has been diagnosed with 
an intermediate- or high-risk PE, the patient has complex 

medical problems, the facility lacks advanced PE treatment 
options, the facility lacks beds or expertise to treat for such 
a patient, or a patient has a high bleeding risk. Transfer of a 
critically ill patient begins with a call from the transferring 
facility to the receiving institution’s call/transfer center. 

Each receiving institution has a protocol in place 
to stimulate the call center, such as the activation of 
the institution’s PERT or other accepting provider. 
Physician-to-physician communication will be promptly 
initiated. In most receiving centers, a single physician is 
the point person and triages the call with subsequent 
involvement of the PE interventionalist, ECMO service 
provider, and/or cardiac surgeon depending on the situation. 
Important basic patient information must be obtained in the 
call, such as vital signs including trends in heart rate, blood 
pressure, and respiration; oxygenation status and support; 
mentation and patient comfort or distress; historical features 
such as syncope and presence or absence of visible trauma; 
comorbidities; bleeding risks and review for contraindications 
to thrombolysis; and available family support. It is of utmost 
importance to establish if systemic anticoagulation has been 
administered. If it has not, the receiving physicians will help 
advise the transferring team to do so promptly.

Requests for transfer may differ depending on the status 
of the patient. The type of transport (air vs ground) will also 
depend on the severity of illness and availability of transport 
crew. Patients presenting to and being transferred from an 
emergency department differ from those transferred from 
an ICU. Additionally, hemodynamic optimization prior to 
transfer is key in achieving a safe and successful transfer. 

An example of a difficult transfer call would be as follows: 

Management of this patient is affected by many factors. 
Some considerations that transferring and receiving 
practitioners may encounter include: Is the transferring 
physician willing to start systemic anticoagulation? If the 
patient experiences cardiac arrest again and given no other 
available recourse, will systemic thrombolysis be administered? 

A woman in her early 40s with obesity collapses after rising from 
her hospital bed on postoperative day 2 after a total abdominal 
hysterectomy. After a brief period of cardiopulmonary resuscitation, 
return of spontaneous circulation is achieved. PE is strongly suspected. 
She is moved to the ICU where a transthoracic echocardiogram shows a 
markedly dilated right ventricle with a positive McConnell’s sign. She is 
awake and alert but seems to be in distress. She has a small laceration 
and hematoma on the back of her scalp from the fall. Blood pressure is 
90/50 mm Hg and heart rate is 130 bpm. Two vasopressors have been 
initiated for hemodynamic support. Her SaO2 on high-flow oxygen is 
90%. The resuscitating physician and team have done an excellent job 
and call for transfer with strong suspicion of PE.
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If the patient cannot be adequately oxygenated, is the 
transferring physician able to manage her airway and perform 
a hemodynamically neutral intubation? Is the transferring 
physician willing to try a intravenous fluid bolus while awaiting 
transfer? Can the patient be safely transferred? Should it be by 
air or by ground? What’s the weather? What’s the condition of 
metro traffic? Can you dispatch your mobile ECMO team to 
the patient to initiate ECMO prior to transfer?

In this sample case, there is a contraindication to 
administration of systemic tissue plasminogen activator 
(tPA). However, what if the scenario was different and there 
were no contraindications? Every PERT receiving team 
has encountered frontline physicians who are hesitant to 
administer tPA. The same frontline physicians who readily 
administer tPA for stroke (which has become standard 
practice) are often unsure about its use for high-risk PE. This 
may serve to unnecessarily raise the risk of deterioration 
in transfer and highlights the rudimentary state of our 
education and support of frontline providers of PE care as 
compared to stroke.

Although the most dramatic transfer dilemmas often arise 
in cases of high-risk PE, patients with intermediate–high-risk 
PE also require careful consideration. Conundrums arise 
when transfer is delayed, and patient care must ensue at the 
facility requesting transfer.

Finally, what about issues of futile care? Frequently, PERTs 
at advanced centers are asked to accept transfer of patients 
critically ill with PE, only to later learn that the patient 
in question is terminally ill from other causes such as a 
widely metastatic tumor. Bed shortages exist, and especially 
during the pandemic, such transfers could consume critical 
resources for patients in greater need. Issues of end-of-life 
care arise frequently with PE, and these need to be dealt with 
in a more forthright and appropriate manner.

CONCLUSION
Management of PE through multidisciplinary PERTs has 

often been called the “coalition of the willing.” The importance 
of the multidisciplinary nature of a PERT on the call with a 
frontline provider during a PE crisis cannot be overemphasized. 
The PERT receiving specialists may be especially helpful in 
guiding frontline physicians away from high-risk intubation or 
toward appropriate administration of systemic thrombolysis. 
Experience and collaboration are key, but research, data, 
and education are ultimately needed to clarify and improve 
the systems process. Above all, education is fundamental to 
advance the IHT of PE patients into the future, and The PERT 
Consortium®’s IHTP represents only the beginning.  n
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