SYSTEMATIC REVIEW

Interhospital Transfer of Patients With Acute
Respiratory Failure in the United States:

A Scoping Review

OBIJECTIVES: Interhospital transfer of patients with acute respiratory failure
(ARF) is relevant in the current landscape of critical care delivery. However, cur-
rent transfer practices for patients with ARF are highly variable, poorly formalized,
and lack evidence. We aim to synthesize the existing evidence, identify know-
ledge gaps, and highlight persisting questions related to interhospital transfer of
patients with ARF.

DATA SOURCES: Ovid Medline, Cochrane Database of Systematic Reviews,
Cochrane Central Register of Controlled Trials, Embase, CINAHL Plus, and
American Psychological Association.

STUDY SELECTION: We included studies that evaluated or described hospital
transfers of adult (age > 18) patients with ARF between January 2020 and 2024
conducted in the United States. Using predetermined search terms and strate-
gies, a total of 3369 articles were found across all databases. After deduplication,
1748 abstracts were screened by authors with 45 articles that advanced to full-
text review. This yielded 16 studies that fit our inclusion criteria.

DATA EXTRACTION: The studies were reviewed in accordance to Preferred
Reporting ltems for Systematic Reviews and Meta-Analyses extension for scoping
reviews by three authors.

DATA SYNTHESIS: Included studies were mostly retrospective analyses of het-
erogeneous patients with various etiologies and severity of ARF. Overall, trans-
ferred patients were younger, had high severity of illness, and were more likely
to have commercial insurance compared with nontransferred cohorts. There is a
paucity of data examining why patients get transferred. Studies that retrospec-
tively evaluated outcomes between transferred and nontransferred cohorts found
no differences in mortality, although transferred patients have a longer length of
stay. There is limited evidence to suggest that patients transferred early in their
course have improved outcomes.

CONCLUSIONS: Our scoping review highlights the sparse evidence and the
urgent need for further research into understanding the complexity behind ARF
transfers. Future studies should focus on defining best practices to inform clinical
decision-making and improve downstream outcomes.

KEYWORDS: acute respiratory failure; interhospital transfer; scoping review

cute respiratory failure (ARF) is one of the most common causes of
critical illness and ICU admission across the United States and is asso-
ciated with high mortality (1-3). Approximately one in 30 ARF patients
admitted to an ICU undergoes a transfer to another hospital for multiple rea-
sons, ranging from a need for highly specialized care or procedures to requests
by patients or family members (4-7). Prior literature has showcased improved
survival of ARF patients when cared for in hospitals with higher volume or re-
sources, which has led to preliminary advocacy in building tiered ICU transfer
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Question: The aim of this scoping review study
is to define and describe the “W” questions (who,
why, when, where, and what) in the context of
interhospital transfer of patients with acute respi-
ratory failure (ARF).

Findings:

Who: Overall transferred patients were younger,
commercially insured, with higher severity of ill-
ness compared with nontransferred patients.

Why: Most studies used administrative or elec-
tronic health records data, and reasons for transfer
were not captured. Survey data suggests that
stakeholders often disagree on why patients are
transferred.

When: While few studies suggest that early
transfer is associated with better outcomes, tim-
ing of transfer is not optimally answered by the
literature.

Where: ARF patients were transferred to cen-
ters with higher volumes of mechanically venti-
lated patients, although transfer networks remain
informal.

What: Studies that retrospectively evaluated out-
comes between transferred and nontransferred
cohorts found no differences in mortality, although
transferred patients have a longer length of stay.

Meaning: Our findings highlight the sparse ev-
idence and the urgent need for further research
into understanding the complexity behind ARF
transfers.

. J

networks for ARF patients (5, 8-10). Yet in contrast
to other conditions like stroke, myocardial infarction,
and trauma, current transfer practices for patients with
AREF are poorly formalized and lack evidence.

The transfer of ARF patients as an intervention is
not well studied. Most recently, the issue of ARF trans-
fers took center stage due to the stress on the health-
care system related to the COVID-19 pandemic and
worsening shortages of critical care clinicians. The
considerable practice variability and fragmentation
of the transfer decision-making process in the set-
ting of severe resource strain led to long wait times

2 www.ccejournal.org

for patients, considerable moral distress for triaging
providers (11), and ultimately increased mortality for
critically ill patients with COVID-19 (12). Thus, in our
scoping review, we aimed to synthesize the existing ev-
idence on who, why, when, where to, and what hap-
pens to patients before and after transfer. Our ultimate
goal was to identify knowledge gaps and highlight en-
during questions related to interhospital transfer of
patients with ARE.

METHODS

Literature Search

We included articles that evaluated or described the
process of interhospital transfer of adult (age > 18)
patients with ARF between January 2020 and January
2024 conducted in the United States. Of note, our
broad definition of ARF was inclusive of patients
requiring mechanical ventilation, noninvasive venti-
lation (NIV), and high-flow nasal cannula for either
hypoxia or hypercapnia.

We excluded articles not in English, editorials, case
reports, commentaries, or literature from meetings
or conferences. Additionally, transfer related studies
primarily focused on stroke, myocardial infarction,
trauma, emergency department setting, non-ICU/
floor transfers, combat setting, aortic emergencies,
neurosurgical patients, safety during transfer, and
mode of transport were beyond the scope of this re-
view and excluded. Search terms and strategies were
developed closely with an experienced librarian; a
full list of search strategies and terms used is provided
in the search strategy appendix (Appendix, http://
links.lww.com/CCX/B374). Approval from insti-
tutional research ethics board was not required as
the study did not involve human subjects or de-
identified data.

RESULTS

Our search strategy identified 3369 articles across all
databases and relevant reviews. An additional two
studies were identified via citation searching; 1748
remained after deduplication. A pilot screen of 100
random articles was initially performed by the review-
ers (A.L., N.R.N.) to clarify inclusion and exclusion
criteria. Two reviewers (A.L.) and (J.S.) screened the
remaining results in Rayyan (13) using predetermined
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Figure 1. Preferred Reporting Iltems for Systematic Reviews and Meta-Analyses 2020 diagram flow for the identification of included

studies. ARF = acute respiratory failure, USA = United States.

criteria. Conflicts were resolved via discussion between
three authors (A.L.,].S., N.R.N.) before full-text screen-
ing. All full-text articles were screened separately by
each reviewer, with conflicts resolved by discussion or
a third reviewer. References of included articles were
assessed for potential inclusion that led to identifying
two additional articles. The abstract screening yielded
45 articles, which advanced to full-text reading. This
yielded 16 articles that fit inclusion criteria and our
definition of ARF (Fig. 1) (14).

The 16 articles included in this review were obser-
vational in nature, with 14 retrospective analysis that
used either administrative databases (15-20) or elec-
tronic health record data (21-28). One study was pro-
spective in nature and examined the reasons behind
patient transfer (29), while another evaluated the effi-
cacy of an intervention on transfer wait times and out-
comes (30). Eleven studies included patients that were
predominantly mechanically ventilated, three of which
included patients on extracorporeal membrane oxy-
genation (ECMO) (15, 24, 27) (Table 1). Three studies
identified COVID-19 as the primary diagnosis (21, 27,
32) and two studies identified pulmonary embolism
(PE) as the primary diagnosis (20, 26).

Critical Care Explorations

Evidence Synthesis

Who: Epidemiology of Patients With ARF Who
Undergo Interhospital Transfer. In multiple retro-
spective analyses, younger patients were more likely
to be transferred than older patients (15, 19, 20, 33).
As an example, an analysis using administrative data
from Florida’s Healthcare Cost and Utilization Project
(HCUP) state inpatient database (n = 2091) during
2012-2013 found that mechanical ventilated trans-
ferred patients were likely to be younger than 65 (mean
age 61 vs. 65; p < 0.001) (16). More recently, a cohort
study from a Midwestern hospital of mechanically
ventilated COVID-19 patients (n = 117) also found
that transferred patients were younger compared with
those that were not transferred (median age 57 vs. 61; p
< 0.001) (21). Similarly, three studies found that older
age (> 65) was associated with lower probabilities of
undergoing transfer (19, 20, 32).

Race and ethnicity appeared to be a recurring fac-
tor in these retrospective studies. Notably, in a large
nationwide inpatient sample from 2006 to 2012 (n =
3095), there were no differences in illness severity be-
tween transferred groups compared with those who

www.ccejournal.org 3
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A Summary of Included Studies and Specified Level of Respiratory Support

Respiratory support

All mechanically ventilated, on ECMO
62% of transfers with intermediate/high risk pulmonary embolism on

supplemental oxygen

TABLE 1.
References Study Year
Aguayo et al (15) 2010-2016
Carroll et al (26) 2012-2018
Chen et al (21) 2020
Creel-Bulos et al (27) 2023
Hanane et al (22) 2012-2014
Hyder et al (30) 2022
Nadig et al (16) 2012-2013
Nadig et al (17) 2015-2017
Patel et al (23) 2010-2014
Ranney et al (24) 2009-2015
Rush et al (18) 2013
Sedhom et al (20) 2016-2019
Siddiqui et al (28) 2016-2018
Tyler et al (19) 2006-2012
Usher et al (25) 2020
Wagner et al (29) 2007-2008
Wallace et al (31) 2010

All mechanically ventilated

All mechanically ventilated

44% mechanically ventilated or on high-flow oxygen

63% mechanically ventilated

All mechanically ventilated

All mechanically ventilated

Median Fio, on arrival 0.28 (interquartile range, 0.21-0.4)

All mechanically ventilated, on ECMO

All mechanically ventilated

56-65% of patients in three cohorts on mechanical ventilation
58% mechanically ventilated

All mechanically ventilated

All with diagnosis of COVID-19 pneumonia, 59% mechanically ventilated
47% mechanically ventilated

All mechanically ventilated

ECMO = extracorporeal membrane oxygenation.

were not; however, Black and Hispanic patients (odds
ratio [OR], 0.79; 95% CI, 0.70-0.89; p < 0.001 and
OR, 0.79; 95% CI, 0.69-0.90; p < 0.01, respectively)
and patients in the Southern states (OR, 0.79; 95%
CI, 072-0.88; p < 0.01) were less likely to be trans-
ferred (19). Conversely, a recent study of transferred
mechanically ventilated COVID-19 patients (n =
117) found no differences in race or ethnicity in com-
parison to directly admitted ICU patients, but trans-
ferred patients were more likely to state English as
their preferred language (21).

Studies have also evaluated patient’s insurance,
or lack thereof as a variable associated with inter-
hospital transfer. In a large cohort of ARF patients
(n =2091), the authors found that patients insured
via Medicaid had a lower adjusted odds of transfer
in comparison to commercially insured patients
(adjusted OR, 0.65; 95% CI, 0.56-0.75; p < 0.001)
(16). Conversely, in another cohort (n = 3095)
authors found that patients with insurance coverage
were associated with lower probability of transfer
compared with uninsured patients in univariate
analysis (94% vs. 92%; p < 0.01) (19).
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Transferred patients with ARF have also been found
to be more severely ill and resource intensive as evi-
denced by an increasing percentage of transferred
patients requiring ECMO support (15,21,24). Inalarge
nationwide analysis of patients with PE (n = 11,341),
transferred patients were more likely to have high risk
features like acute cor pulmonale, saddle PE, or con-
comitant deep vein thrombosis (20). Some studies have
used acute illness severity indicators like the Acute
Physiology and Chronic Health Evaluation scoring
system (22) and Sequential Organ Failure Assessment
(SOFA) scores (23) to describe patient characteristics,
which are both predictive scoring systems to assess the
magnitude of a patient’s illness as well as prognosticate
risk of mortality. However, a majority have used ad-
ministrative data sources and report use of Charlson
Comorbidity Index (16, 17), total Elixhauser comor-
bidity score (15, 18, 19, 25), or other models (21) that
largely capture comorbidities and not acuity at time of
disease presentation. Some have excluded severity of
illness altogether (24, 29, 31), leading to the inability to
accurately risk stratify patients either during their in-
itial hospital course or events that occur after transfer.
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Why: Reasons for Interhospital Transfer of Patients
With ARF. Given the use of administrative data and/
or retrospective cohort studies, information on why
patients get transferred is sparse. Among the limited
pool of studies, reasons for ARF patient transfers in-
clude patient complexity with high oxygenation needs,
need for ECMO capabilities, or advanced interven-
tions not available at the initial hospital (20, 26, 27)
and for cohorting patients during the COVID-19 pan-
demic (25). Only one prospective study has evaluated
reasons for interhospital transfer from 62 hospitals to a
large academic medical center by surveying the refer-
ring physician, the accepting physician, and/or the pa-
tient/ their surrogate (29). Of 138 patients transferred
within the study period, 124 surveys were received
from accepting physicians (90%), 27 from referring
physicians (20%), and 46 from patients and/or their
surrogates (33%). The most stated reasons for transfer
included access to higher quality of care, availability
of specialized tests or procedures not available at the
referring hospital, and to increase the patient’s likeli-
hood of survival (29). Additionally, the study found
that physician and patient/surrogate pairs had little to
no agreement on the specific reasons for transfer.

When: Timing of Interhospital Transfer for Patients
With ARF. Only a few studies included have evalu-
ated timing of transfer as a variable. One retrospective
study using HCUP state inpatient database (2015-
2017) from five states (n = 6718) found that 65% of the
transferred cohort were transferred within 2 days of
initial ICU admission characterized as early transfers;
these early transfers were found to have a lower rela-
tive risk of in patient mortality (0.442; 95% CI, 0.403—
0.497; p < 0.0001) and shorter length of hospital stay
(20.7 fewer days [13.0 vs. 33.7; p < 0.0001]) compared
with a propensity matched cohort transferred later
(> 3 d). However, this study was limited and did not
have information on clinically derived illness severity
scores, reason(s) for transfer, ICU capacity strain, and
staffing models (17). A similar retrospective study of
AREF transfers (n = 1269) at a single academic center
showcased a median length of stay (LOS) of 4 days
(interquartile range [IQR], 2-8 d) at the initial hos-
pital before transfer and found that a longer LOS at
the initial hospital was independently associated with
increased mortality (OR, 1.029; 95% CI, 1.008-1.050; p
< 0.005) (22). This suggests that the benefit of transfer
is derived from interventions that are most effective

Critical Care Explorations

when implemented early in a patient’s illness course
similar to early antibiotic initiation in sepsis (34) or
proning in acute respiratory distress syndrome (35).
However, this effect was not observed consistently in
other studies. A single-center study (n = 773) evaluat-
ing predictors of mortality after interhospital transfer
found that the median LOS for the transferred patients
at the initial hospital was 1 day (IQR, 0-2 d). However,
the timing did not affect their primary outcome of
24-hour mortality after transfer (23). Similarly, a small
study (n = 76) evaluating the effectiveness of a quality
improvement intervention—a daily transfer huddle
of key stakeholders—to shorten wait times for trans-
ferred patients did not show a statistically significant
decrease in mortality or LOS despite decreasing wait
times (30).

Where: Destinations for Patients With ARF Who
Undergo Interhospital Transfer. Two retrospec-
tive studies using administrative data and evaluating
transfer patterns in multiple states report that transfers
occur typically from smaller hospitals (bed number
< 100) to larger hospitals (bed number > 300); larger
hospitals in these studies were further characterized by
including information on annual ARF volume, annual
ICU volume, and availability of expertise with ECMO
and transplants (16, 17). Given the demonstrated
safety of transport while on ECMO support, access to
high-volume regional centers has increased due to ex-
pansion of their catchment area (27). In fact, one study
of ARF transfers in a single academic center reports
receiving transfers from 350 referral centers within
the 4-year time period of the study (23). Studies have
also reported receiving interhospital transfers across
state lines ranging from 11% to 45%, although char-
acterization of receiving hospitals remains scant (22,
24, 29). One study of mechanically ventilated ICU
patients from the Nationwide Inpatient Sample (n =
3095) found that compared with nonteaching hospi-
tals, patients admitted to urban teaching hospitals had
lower odds of transfer (OR, 0.31; 95% CI, 0.28-0.33;
p<0.001) (19).

What Happens to ARF Patients After Transfer?. A
small set of studies have evaluated clinical outcomes
associated with transferred ARF patients (Table 2). Of
note, these patients have predominantly been compared
with nontransferred cohorts directly admitted to ter-
tiary or academic ICUs. The majority of studies show-
case no difference in mortality rates between transferred

www.ccejournal.org 5
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TABLE 2.

A Summary of Studies Evaluating Outcomes in Patients Who Undergo Interhospital

Transfer

References

Duration
of Study

Population and
Sample Size

Database

Primary
Outcome

Results

Aguayo etal 2010-2016 n=29,298 ECMO Nationwide Survival to  No difference between transfer and
(15) patients, 36.8% inpatient hospital nontransferred
transferred (n = sample discharge 47904 vs. 47.9% (p=0.97)
10,807)
Carroll et al August n= 2050 patients with  Single-center ~ PE-related =~ Worse mortality in transferred
(26) 2012- PE, 21% transferred study mortality group
2018 (n=428) (Boston, 2.3% transferred vs. 0.6% in
MA) nontransferred (p = 0.004)
Chen et al March 17, n = 298 patients with Single-center  In-hospital No difference
October monia, 39% trans- (Chicago,
14, 2020 ferred (n=117) IL)
Patel et al January n = 773 patients Single-center  Predictors ~ High Sequential Organ Failure
(23) 2010, study of 24-hr Assessment scores the day
2014, to (Madison, mortality of transfer (OR, 7.7; 95% ClI,
April 15, W) 1.21-66.26; p = 0.04), high
2014 Fio, on arrival, and cardiac arrest
before transfer (OR, 4.94; 95%
Cl, 1.43-15.96; p = 0.0009)
Ranney etal  June 2009- n =387 total ECMO Single-center  Survivalto  Venoarterial ECMO: 66.2% sur-
(24) December patients, 34.4% study decan- vived to decannulation, 48.1%
2015 transferred (n = 133) (Durham, nulation, to hospital discharge
NC) h93p'tal Venovenous ECMO: 76.8% sur-
discharge \jved to decannulation, 69.5% to
hospital discharge
Rush et al 2013 n= 1,630 patients U.S. hospitals  Hospital No difference in mortality between
(18) transferred for sepsis nationwide mortality, two cohorts (12.3% vs. 12.7%:
requiring mechanical readmission LOS p=0.74)
ventilation compared database Longer LOS in transferred cohort

with n= 1,630
propensity matched
cohort who did not
undergo transfer

(12.8vs. 9.1 d; p<0.01)

ECMO = extracorporeal membrane oxygenation, LOS = length of stay, OR = odds ratio, PE = pulmonary embolism.

and nontransferred cohorts (15, 18, 21). One study eval-
uated risk factors for early mortality within 24 hours of
transfer and identified a cardiac arrest before transfer,
high SOFA score on the day of transfer, and high Fio,
needs (0.8-1.0) on arrival to the transferring unit as risk
factors for an increased odds of mortality (23). In disease
specific cohorts, a study of ARF patients with PE suffered
higher rates of PE-related mortality when transferred
compared with those that did not (2.3% vs. 0.6%; p =
0.004) despite receiving more advanced therapy beyond
anticoagulation (12.5 vs. 3.2%; p < 0.001) (26). Studies

6 www.ccejournal.org

examining the centralization of care of patients with
COVID-19 requiring mechanical ventilation did not
find any difference in mortality between transferred and
nontransferred cohorts (21, 25). The only study to show
a mortality benefit was in a study evaluating outcomes
in transferred patients with ARF requiring ECMO sup-
port, which showed lower mortality (48.7% vs. 51.6%; p
< 0.001) when patients were transferred to high-volume
centers compared with low-volume centers (15).

Few studies evaluating LOS showcase a trend
toward higher LOS among the transferred cohort

July 2024 « Volume 6 * Number 7
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(18), as well as higher cumulative cost of care (15).
Palliative care consultation is often underutilized
for transferred patients and is positively correlated
with higher LOS (28). Additionally, transferred
cohorts have shown higher frequency of being dis-
charged to long-term acute care hospitals or reha-
bilitation facilities (21).

SUMMARY AND DISCUSSION

In summary, the investigations related to interhospi-
tal transfer of ARF patients in the United States are
scant, with only 16 studies identified over 20 years of
literature. Only a few contemporary studies reflect
the changing landscape of ARF transfers in the after-
math of the COVID-19 pandemic, and while presum-
ably prevalence has increased over time this has not
been reevaluated in the literature. Furthermore, the
evidence reviewed here is predominantly retrospec-
tive with a heterogeneous ARF patient population.
While the majority of studies used diagnosis or pro-
cedural coding to specifically identify ARF patients
who required mechanical ventilation (15-19, 21, 24,
31), other studies included patient cohorts with a
broader range of respiratory support, from supple-
mental oxygen to ECMO with varying clinical char-
acteristics provided (20, 22, 23, 26-29). Additionally,
there was a paucity of studies specifically addressing
the utilization of NIV and high-flow oxygen as modes
of support for the transferred ARF population despite
a large increase in prevalence of NIV in recent years
(36). Future research can address these limitations by
designing studies that specifically evaluate patients
with ARF and include the broad range of respiratory
support provided to patients. Additionally, we need
tuture work to take into account the etiology of ARF,
which may be due to pulmonary or extrapulmonary
organ involvement.

Opverall, among the included studies we found that
patients who undergo interhospital transfer for ARF
are likely to be young, White, have higher severity of
illness, and be commercially insured. This highlights
the fact that current transfer practices may provide
more aggressive care to patients who are younger, have
more severe illness, and for those with higher socio-
economic status, including offering transfer as a med-
ical intervention. This raises concern that inequities
exist during transfer, but current observational studies

Critical Care Explorations

fail to provide adequate insights and reasons for such
variation.

Additionally, there are only a few studies objectively
evaluating reasons for transfer. Any transfer involves
a stakeholder triad including the referring physician,
accepting physician, and patient/family. The primary
driver motivating transfer decisions may vary from
stakeholder to stakeholder and is subject to a myriad of
implicit or explicit biases. Current evidence showcases
gaps in decision-making and reasoning regarding
transfer, highlighting the need for future studies to de-
velop a standardized framework for patient selection
and for devising a shared nomenclature for the various
reasons for transfer.

Further, the question of optimal timing of transfer is
not answered by the current literature. There is a robust
and growing body of literature demonstrating that ear-
lier access to aggressive and appropriate care for ARF
improves outcomes (37). Accordingly, the benefit from
transfer may not be realized if patients are transferred
late in their illness trajectory. Until we have a better
understanding of how to identify patients with ARF
who will benefit the most from interhospital transfer,
determining the optimal timing of transfer will remain
difficult.

AREF transfers seem to traverse an informal net-
work from a sizable catchment area generally direct-
ing patients toward higher resourced, larger hospitals
in urban areas. However, there are several factors that
dispute the practicality and generalizability of this
transfer pattern. For example, capacity strain at high
resourced hospitals may limit their ability to accept
all patients in a timely manner. Clinicians may have
preexisting referral relationships with certain hospi-
tals whereas families may choose closer, more pres-
tigious, or better advertised hospitals. Presumably,
an underlying principle behind the transfer of most
ARF patients is improving access to highly capable
centers that are best equipped at caring for these
patients. One commonly used surrogate of expertise
is hospital case volume and ECMO capability, which
has shown to be associated with lower mortality in
patients with ARF (38-40). Thus, we advocate for
formalizing transfer networks for patients with ARF
to improve access to highly capable centers similar
to other conditions with high mortality like stroke
(41, 42), myocardial infarction (43, 44), and more re-
cently sepsis (45).

www.ccejournal.org 7
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Last, studies evaluating outcomes among transferred
patients have not consistently used a comparison co-
hort. Some studies have included nontransferred
patients who either continue to stay at the initial hos-
pital, while some studies have used patients directly
admitted to the tertiary hospital, which one can argue
are inherently different from the transferred cohort.
The gold standard for evaluating this question would
be to design a randomized controlled interventional
trial (transfer vs. no transfer), which is ethically chal-
lenging. Alternatively, future researchers can employ
target trial emulation methodologies and specify the
protocol for a hypothetical randomized trial of ARF
transfers and then emulate this using the available

observational data to get at causal inference and out-
comes related to interhospital transfers (39, 46).

LIMITATIONS

Our scoping review has several limitations. Our re-
view was limited to studies conducted within the
United States, and as a result, we may have excluded
key international studies that would address some of
our questions. The ARF patient population included
in this review are heterogeneous with limited clinical
generalizability. Furthermore, our review on interhos-
pital transfers does not take into account the progress
that has occurred in the treatment of ARF over the last

Major Takeaways and Unanswered Questions
about the ARF Interhospital Transfer Population

o Insured

e Higher severity
of illness

Who Why When do transfers occur?
comprises the ARF interhospital do ARF patlents;get H €32 H
transfer patient population? transf.erred. ﬁ —
........ ER - = B el c i
- There is a broad Regional Hospital .. e, Tertiary Care
- range of rationales - Admission Hospital

that drive transfer

...................

..............

Stakeholders do not
agree on why patients
are transferred

Few studies evaluate timing

of transfer. However, current

literature suggests that early
transfer is associated with
better patient outcomes.

Where do transfers come from?

future funding periods

) ARF transfers seem to traverse an informal
network from a sizable catchment area

) directing patients towards higher-resourced,
larger hospitals in urban areas.

What isnext?

Assemble a network of researchers to rigorously define and study
interhospital transfer of ARF patients

=) Design multi-center prospective studies with causal inference methodologies

Implore national societies and funding agencies to prioritize this topic area in

What can we conclude?

The ARF population is
heterogenous and
comparison groups vary
among studies

Figure 2. A summary of the major takeaways of the acute respiratory failure (ARF) literature highlights many unanswered questions.
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15 years. Additionally, our review fails to capture the
evolving healthcare infrastructure changes impacting
transfer patterns, including the ongoing reorganization
into hospital networks utilizing hub and spoke mod-
els, the growing adoption of ICU telemedicine with
improved access to real-time expert consultation (47,
48), and increased strain on the critical care delivery
system related to shortages of critical care-trained pro-
viders (49, 50).

CONCLUSIONS

In conclusion, our scoping review highlights the
sparse evidence and the urgent need for further re-
search into understanding the complexity behind
ARF transfers (Fig. 2). The recent COVID-19 pan-
demic presented a missed opportunity to deploy a
nuanced structure for transfers; instead, we relied on
variable and institution-specific mechanisms, which
led to significant patient mortality, morbidity, and
capacity constraints (51). Thus, on the heels of the
pandemic, there is both an urgent need and a unique
opportunity to compile a network of researchers, cli-
nicians, and health system administrators engaged in
interhospital transfers to rigorously define and study
interhospital transfer of ARF patients. Our scoping
review serves as preliminary data to formulate the
next set of research questions and subsequently de-
sign multicenter prospective studies with causal in-
ference methodologies. We implore national societies
and funding agencies to prioritize this topic area in
the coming years.
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