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Abstract
Inter-facility transfer of patients with type A aortic dissection (AD) requires timely and
efficient medical care. However, the quality of care provided during the transfer remains
largely unknown. This study aimed to evaluate the quality of care of patients with type
A AD who underwent inter-facility transfer at a single medical center in Taiwan. This
retrospective cohort study enrolled all patients with type A AD who underwent inter-
facility transfer between January 2017 and December 2019. Patients with complete
transfer records and electronic medical charts in the emergency department (ED) were
included. Patients who experienced a cardiac arrest episode before transfer were
excluded due to poor outcomes. Patients were divided into two groups based on their
hemodynamic status: the ideal group with values within the desirable range heart rate
(HR) <60 bpm and systolic blood pressure (SBP): 100–120 mmHg and the control
group with values out of range (HR >60 bpm or SBP <100 or >120 mmHg) before
the transfer. We conducted an analysis of variations of hemodynamic status after the
transfer. Among the 378 patients transferred with type A AD, 36 (31.9%) in the ideal
group and 255 (96.2%) in the control group experienced hemodynamic deterioration after
the transfer. In the ideal group and control group, the presence of nurses and emergency
physicians assisting in the transfer accounted for only 6.2% and 7.95%, respectively. The
ideal group had a significantly better survival outcome (adjusted OR (aOR): 1.25, 95%
confidence interval (CI): 1.12–2.45) compared to the control group. The quality of inter-
facility transfer in patients with type A AD is inadequate. Hemodynamic deterioration
should be managed by ambulance crews during the transfer.
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1. Introduction

Type A aortic dissection (AD) is among the most formidable
and life-threatening conditions encountered in the emergency
department (ED), with a high mortality rate if left untreated
promptly [1, 2]. A previous study has indicated that the mor-
tality rate of type AAD is 1%–2% per hour following the onset
of symptoms [3]. Emergent surgical interventions have been
identified as the sole effective treatment for type A AD [4–6].
However, not all hospitals possess the necessary capabilities to
perform such emergent surgeries, as this always necessitates
the presence of a cardiovascular surgeon on duty and the
availability of an intensive care unit following the diagnosis

of type A AD [7, 8]. Therefore, in Taiwan, local or regional
hospitals inevitably need to transfer critical patients. Before
transferring these patients to the operating room, emergency
physicians in both the transferring and receiving hospitals must
ensure adequate pain control, hemodynamic stability (systolic
blood pressure (SBP): 100–120 mmHg and heart rate (HR)
<60 bpm), and airway support to minimize the risk of disease
progression [9–11].
To date, no established protocol has been developed to guide

such critical inter-facility transfers in Taiwan. Given that
the transferring staff may encounter numerous uncertainties
during the transfer process, such as alterations in conscious-
ness, dyspnea due to aortic valve regurgitation resulting from
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the progression of type A AD, cardiac tamponade, elevated
blood pressure induced by pain, or inadequate hemodynamic
management before and during the transfer, the risk of cardiac
arrest occurring during the process is even more severe [12,
13]. Consequently, it is imperative to investigate and analyze
the quality of current inter-facility transfers, considering vari-
ations in hemodynamic status before and after the transfer and
the composition of the ambulance staff [14, 15] responsible for
the patient’s care throughout the transfer process.
While a limited number of studies [12, 16] have explored the

safety of inter-facility transfers for patients with type A AD, it
is crucial to prioritize these transfers to enhance the quality of
care and the chances of survival. Therefore, this study aims to
assess the quality of care provided to patients with type A AD
who undergo inter-facility transfers at a single medical center
in Taiwan.

2. Material and methods

2.1 Study setting and databases
We conducted a retrospective cohort study by reviewing the
electronic medical charts and transfer records at a medical
center in northern Taiwan. Chang Gung Memorial Hospital
(CGMH) Linkou is an urban academic tertiary care hospital
with approximately 170,000 ED visits per year [17]. As a
medical center, CGMH Linkou is responsible for managing a
wide range of diseases that require specialized treatment, such
as intra-arterial thrombectomy (IAT) or tissue-type plasmino-
gen activator for ischemic stroke, emergent panendoscopy
for active upper gastrointestinal bleeding, major trauma, ST-
elevation myocardial infarction (STEMI), and patients who
require emergency surgery, including type A AD, ischemic
bowel, or hollow organ perforation.
The transfer model works as follows: (1) the transferring

hospital contacts the CGMH emergency department (ED) by
the cellphone or local telephone system; (2) our ED contacts
the relevant department based on the patient’s specific needs,
such as the cardiovascular surgeon, IAT team or STEMI team;
(3) we confirm that the necessary resources, such as an op-
erating room or intensive care unit (ICU) bed, are available;
(4) we inform the transferring hospital that our resources are
available; and (5) the transferring hospital collaborates with
its ambulance system to initiate the transfer process.
In general, all hospitals have a limited capacity to manage

emergent illnesses due to the unavailability of medical person-
nel, regardless of their level (local, regional or medical center).
Therefore, transferred patients frequently contacted our ED
during the night shift (16:00–08:00). In Taiwan, there are three
levels of emergency medical technicians (EMTs): EMT-1 (40
hours of training), EMT-2 (280 hours of training), and EMT-
P (1280 hours of training) [17]. EMT-1 provides basic life
support (BLS), BLS encompasses fundamental interventions,
including oxygen therapy, monitoring, cardiopulmonary resus-
citation (CPR), and the use of automated external defibrillators
(AEDs). EMT-2 can perform tasks such as setting up periph-
eral lines to administer fluids, checking blood sugar levels, pro-
viding oral glucose, performing lacrimal irrigation, assisting
patients with sublingual nitroglycerin, and managing advanced

airways laryngeal mask airway (LMA) or I-gel for unconscious
patients or those in cardiac arrest. EMT-P offers advanced
life support (ALS), including procedures like intubation and
administering medications like epinephrine or amiodarone in-
travenously or intraosseously in cases of cardiac arrest, and the
use of transcutaneous pacing (TCP) following established pre-
hospital protocols. In general, ambulance staff handle patient
complaints and manage emergency situations like changes in
consciousness, difficulty breathing or shock. However, EMTs
cannot independently adjust medications based on established
protocols when a patient’s hemodynamic status deteriorates
during transport. Medications adjustment require a nurse to
follow a physician’s orders, such as titrating or tapering anti-
hypertensive medications based on blood pressure or heart rate
variations.

2.2 Study population

Fig. 1 illustrates the conceptual research model. We analyzed
all patients with type A AD who experienced inter-facility
transfers to a single medical center in northern Taiwan from
January 2017 to December 2019. Only adult patients with
intact transfer records and electronic medical charts in the
ED were included in this study. Patients who experienced a
cardiac arrest episode before transfer were excluded due to
poor outcomes. Patients were divided into two groups based
on their hemodynamic status: the ideal group with values
within the desirable range (HR <60 bpm and SBP: 100–120
mmHg), and the control group with values out of range (HR
>60 bpm or SBP <100 or >120 mmHg) before transfer. The
ambulance staff were directed to evaluate patients’ vital signs
both before and during the transfer, with an additional check
before the patient left the ambulance. Additionally, more
intensive monitoring would be initiated if clinical deterioration
occurred.

FIGURE 1. Study algorithm. Abbreviations: AD: Aortic
dissection; IHCA: in-hospital cardiac arrest; HR: Heart rate;
SBP: Systolic blood pressure.
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2.3 Data collection
A trained study assistant reviewed the de-identified computer-
based registry records and conducted data abstraction by using
a standard reporting template with clear definitions and codes.
Demographic data and transferring covariates were collected
from the transfer of handwritten records and receiving hospital
electronic medical records, including the transferring hospital,
response time interval, scene time interval, transport time
interval, staff composition on the ambulance, age and sex
of the patients, final vital signs (including Glasgow Coma
Scale, temperature, heart rate, respiratory rate, blood pressure
and SpO2) before transferring at the transferring hospital, in-
hospital cardiac arrest at the transferring hospital, whether
under hemodynamic control or inotropic agent support, intuba-
tion or noninvasive airway support, pericardiocentesis before
transfer, and vital signs at triage in the receiving hospital. The
final disposition of patients with type A AD in emergency
department or upon admission was also recorded.
The response time interval was defined as the time from

transferring the hospital call to ambulance arrival, the scene
time interval was defined as the time from ambulance arrival
to departure from the transferring hospital, and the transport
time interval was defined as the time from departure from
transferring the hospital to arrival at the receiving hospital. The
definition of hemodynamic deterioration was (1) HR or BP be-
came out of the desirable range (HR>60 bpm or SBP<100 or
SBP>120mmHg) whether patients had already receivedmed-
ications (anti-hypertensive medications or inotropic agents) or
not. (2) Conscious change. (3) Respiratory rate became >29
or <10 per minute. (4) SpO2 <90% after the transfer.

2.4 Outcome of interest
We recorded significant medical interventions conducted both
before and after the transfer to address these critical situations,
including procedures like intubation, pericardiocentesis and
blood pressure management in Table 1. Besides, we believe
that during the transfer of Type AAD patients, the most critical
situations for the staff include out-of-hospital cardiac arrest,
respiratory failure, altered consciousness and hemodynamic
deterioration. Therefore, we gathered data on these factors in
Table 2.
The composition of ambulance staff responsible for the

transfer of patients with type A AD were also collected to
present the ability to provide emergency care in current con-
dition (Table 3). The primary outcome measure was survival
to the operating room, and the secondary outcomewas survival
to discharge after surgery (Table 4).

2.5 Statistical analyses
To analyze the data, we considered several variables, including
sex, age, vital signs at transferring and receiving hospital,
invasive procedures such as intubation or pericardiocentesis,
hemodynamic management or inotropic agent support, inter-
facility transfer time interval, disposition of patients, and com-
position of staff in the ambulance. Categorical variables are
presented as numbers and percentages and were compared
using the χ2 test. Continuous variables are presented as

mean and standard deviation (SD). The Student’s t-test was
used for normally continuous variables. Multiple logistic
regression models were built to show the relationship between
patient outcome and the two group. The adjusted OR (aOR)
was reported with a 95% confidence interval (CI) and factors
including age, gender, vital sign at receiving hospital, inter-
facility transfer interval and staff composition. Data were
analyzed using the SPSS software (IBM SPSS Statistics for
Windows, version 20.0; IBM Corp, NY, USA). Statistical
significance was set at p < 0.05.

3. Results

3.1 Demographic and clinical
characteristics of patients
All patients with type A AD who underwent inter-facility
transfer from neighborhood hospitals to the CGMH between
2017–2019 were included in our study. Of the total number of
patients, 378 had intact transfer records and did not experience
any cardiac arrest episodes before the transfer, as shown in
Fig. 1. Among these patients, only 113 (29.89%) had a heart
rate and systolic blood pressure (SBP) within the ideal range
before transfer. 45.1% and 12% of patients received anti-
hypertensive medications before the transfer in the ideal and
control group, respectively. And there were 9.7% and 8.3%
of patients who received inotropic agents before the transfer in
the ideal and control group, respectively (Table 1).
At triage in the receiving hospital, only 23.0% of the pa-

tients had vital signs within the ideal range, as shown in Ta-
ble 1. Hemodynamic management was initiated at the receiv-
ing hospital, including intubation (12.4%), pericardiocentesis
(10.6%), medication to control SBP >120 mmHg (63.8%),
and inotropic agent support (8.2%). Thirteen (3.4%) patients
experienced cardiac arrest during transportation. The average
transfer distance was 30.2 km, and the average response, scene,
and transport time intervals were 21.9, 5.3 and 18.2 min,
respectively (Table 1). Among the 378 enrolled patients,
293 (77.5%) survived to the operating room and 247 (65.3%)
survived to discharge.
Fig. 2 indicates that, following transfer, 36 patients (31.9%)

in the ideal group exhibited hemodynamic status beyond the
acceptable range. In the control group, 255 patients (96.2%)
remained outside the desired range upon arrival at the receiving
hospital’s triage. Table 2 illustrates the percentage of dete-
rioration in the ideal group based on various hemodynamic
parameters: change in consciousness (20.4%), SBP: 100–120
mmHg to SBP <100 mmHg (6.2%), SBP: 100–120 mmHg
to SBP >120 mmHg (25.7%), HR ≤60 to HR >60 (22.1%),
respiration rate (RR) 10–29 to RR >29 (15.9%), RR 10–29 to
RR <10 (19.5%), and SpO2 ≥90% to SpO2 <90% (25.7%).
Table 3 displays the crew composition in an ambulance,

excluding drivers. The prevalent crew composition in the ideal
group consisted of one nurse in 47 cases (41.6%), while in
the control group, this composition was observed in 105 cases
(39.6%). Notably, the participation of nurses and emergency
physicians in assisting the transfer was only 6.2% in the ideal
group and 7.9% in the control group (Table 3).
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TABLE 1. Patient characteristic.

Variables Total numbers
(N = 378)

Ideal group
(N = 113)

Control group
(N = 265) p value

Age, mean (SD) 56.2 (22.1) 58.9 (17.2) 55.1 (24.2) 0.377

Gender

Female, n (%) 116 (30.7) 32 (28.3) 84 (37.5)
0.094

Male, n (%) 262 (69.3) 81 (71.7) 181 (62.5)

Vital sign at receiving hospital

Within range, n (%) 87 (23.0) 77 (68.1) 10 (3.8)
<0.001

Out of range, n (%) 291 (77.0) 36 (31.9) 255 (96.2)

Before transferring

ER Intubation, n (%) 53 (14.0) 22 (19.5) 31 (11.7)

0.007
ER Pericardiocentesis, n (%) 17 (4.5) 5 (4.4) 12 (4.5)

Hemodynamic management*, n (%) 83 (22.0) 51 (45.1) 32 (12.0)

Shock with inotropic agents, n (%) 33 (8.7) 11 (9.7) 22 (8.3)

After receiving

ER Intubation, n (%) 47 (12.4) 20 (17.7) 27 (10.2)

0.008
ER Pericardiocentesis, n (%) 40 (10.6) 12 (10.6) 28 (10.6)

Start hemodynamic management, n (%) 241 (63.8) 50 (44.2) 191 (72.1)

Start inotropic agents, n (%) 31 (8.2) 11 (9.7) 20 (7.5)

Transfer distance, km (SD) 30.2 (6.8) 31.1 (6.5) 28.8 (7.4) 0.188

Inter-facility transfer interval

Response time, mins (SD) 21.9 (4.8) 23.3 (4.7) 20.0 (5.2) 0.125

Scene time, mins (SD) 5.3 (3.9) 6.1 (4.2) 5.0 (3.7) 0.439

Transport time, mins (SD) 18.2 (7.0) 19.2 (7.4) 17.5 (6.2) 0.216

OHCA during transfer, n (%) 13 (3.4) 4 (3.5) 9 (3.3) 0.812

Outcome

Survival to OR, n (%) 293 (77.5) 102 (90.3) 191 (72.1) <0.001

Survival to discharge, n (%) 247 (65.3) 83 (73.5) 164 (61.9) 0.031

*Use of medication for systolic blood pressure control<120 mmHg. Abbreviations: ER: Emergency room; OR: operating room;
SD: Standard deviation; OHCA: out-of-hospital cardiac arrest.

TABLE 2. Ideal group Type A AD patients who deteriorate during transport.

Variables Total
N = 113

Survival to OR
N = 102

Survival to discharge
N = 83

Conscious change, n (%) 23 (20.4) 20 (19.6) 17 (20.5)
SBP 100–120 to SBP <100, n (%) 7 (6.2) 4 (3.9) 2 (2.4)
SBP 100–120 to SBP >120, n (%) 29 (25.7) 25 (24.5) 19 (22.9)
HR ≤60 to HR >60, n (%) 25 (22.1) 24 (23.5) 20 (24.1)
RR 10–29 to RR >29, n (%) 18 (15.9) 15 (14.7) 12 (14.5)
RR 10–29 to RR <10, n (%) 22 (19.5) 10 (9.8) 5 (6.0)
SpO2 ≥90% to SpO2 <90%, n (%) 29 (25.7) 25 (24.5) 19 (22.9)

Abbreviations: SBP: systolic blood pressure; HR: heart rate; RR: respiratory rate; SpO2: peripheral oxygen saturation; OR:
operating room.
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TABLE 3. Staff composition during inter-facility transfer on the ambulance.

Variables Ideal group
(N = 113)

Control group
(N = 265)

EMT1, n (%) 18 (15.9) 40 (15.1)

EMT2, n (%) 34 (30.1) 86 (32.5)

Nurse, n (%) 47 (41.6) 105 (39.6)

EMT1 + nurse, n (%) 4 (3.5) 5 (1.9)

EMT2 + nurse, n (%) 3 (2.7) 8 (3.0)

Nurse + physician, n (%) 7 (6.2) 21 (7.9)

Abbreviations: EMT: emergency medical technician.

TABLE 4. Result of logistic regression analysis of survival to operation room and survival to discharge.

Variables Survival to OR Survival to discharge

aOR (95% CI) p value aOR (95% CI) p value

Ideal Group 1.252 (1.121–2.453) 0.014 1.131 (1.084–3.021) 0.031

Control Group Reference group Reference group

Vital sign in ideal Group

Within range at receiving hospital 1.476 (0.834–2.416) 0.197 1.385 (1.109–3.781) 0.021

Out of range at receiving hospital 1.024 (0.219–2.111) 0.764 0.918 (0.351–1.767) 0.662

Vital sign in control Group

Within range at receiving hospital 1.112 (0.603–1.940) 0.792 0.967 (0.948–1.015) 0.872

Out of range at receiving hospital Reference group Reference group

Abbreviations: aOR: adjusted OR by age, gender, vital sign at receiving hospital, inter-facility transfer interval and staff
composition; 95% CI: 95% Confidence interval.

FIGURE 2. Variation of hemodynamic status of Type A aortic dissection patients before and after transferring. CGMH:
Chang Gung Memorial Hospital; OR: operating room; HR: Heart rate; SBP: Systolic blood pressure.
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3.2 Multivariable logistic regression
analysis for primary outcomes
The outcome analyses, based on survival-to-OR and survival-
to-discharge, for both the ideal and control groups are pre-
sented in Table 4. The adjusted odds ratios (aOR) were
1.25 (1.12–2.45) and 1.13 (1.08–3.02), respectively. When
compared to the reference group (vital signs out of range at
the receiving hospital in the control group), the ideal group,
with vital signs within the desirable range at the receiving
hospital, exhibited a favorable survival-to-discharge outcome
(aOR: 1.39 (1.11–3.78)) (Table 4).

4. Discussion

This study aimed to assess the quality of care of patients with
type A AD who underwent inter-facility transfer [12, 13, 18].
The control group had significantly higher percentages of vital
signs out of the target range after the transfer, with 96.2% at the
receiving hospital’s triage and 72.1% starting hemodynamic
management promptly upon arrival. Despite well-controlled
vital signs in the ideal group of patients with type A aortic
dissection, 36 patients (31.9%) experienced hemodynamic de-
terioration during the transfer. In patients with type A aortic
dissection, well-controlled vital signs were associated with
better survival outcomes in ideal group (aOR, 1.13 (1.08–
3.02); and no deterioration after the transfer in ideal group
(aOR, 1.39 (1.11–3.78)).
Greg Winsor et al. [10] reported that among patients un-

dergoing inter-facility transport for suspected acute aortic dis-
section, antihypertensive medications were administered in
only 23 out of 42 cases (54.8%) at the transferring hospital.
In 20 out of 62 cases (32.3%), the air EMS agency initiated
antihypertensive therapy, which was successful. Our analysis
yielded similar findings. Among 378 patients with type A
aortic dissection undergoing inter-facility transfer, hemody-
namic therapy was frequently omitted and often inadequate,
occurring in 70.1% of cases, highlighting the potential for
intervention by EMS. Improving the quality of care should
be a focus for both referring hospitals and transport services
[8, 19, 20].
Before transfer, only 29.8% of the patients with type A

AD had a HR (<60 bpm) and SBP of (100–120 mmHg)
(Table 1). This result implied that most patients with type
A AD received inadequate hemodynamic management at the
transferring hospital. From the perspective of transfer safety
[16, 18, 21], inadequate hemodynamic management before
transfer could have adverse effects on inter-facility safety,
such as accelerating the progression of type A AD due to
persistently uncontrolled SBP and HR [12]. The transfer
staff should request the transferring hospital to provide better
hemodynamic management before transfer [16].
Patients who experience a decline in consciousness and

respiratory distress may require appropriate airway support.
Invasive airway support options such as LMA, I-gel, or intuba-
tionmay be considered for patients exhibiting agonal breathing
or experiencing cardiac arrest. Consequently, the ability of
the ambulance staff responsible for patient care to provide
Advanced Life Support (ALS) is crucial [17, 22]. However, in

accordance with the training courses for EMT and Emergency
Medical System (EMS) protocols in Taiwan, only EMT-2
and EMT-P can perform intubation on unconscious patients
(Glasgow Coma Scale: 3) or those in cardiac arrest [17]. In
the ideal group, 18 patients (15.9%) encountered respiratory
deterioration, characterized by respiratory rates surpassing 29
(RR>29), while 22 patients (19.5%) demonstrated respiratory
deterioration, dropping below 10 (RR<10). The occurrence of
respiratory failure in these cases may be linked to the advance-
ment of Type A aortic dissection, involving acute heart failure
associated with aortic valve complications or shock resulting
from cardiac tamponade [2, 4, 14]. We present instances of
respiratory deterioration observed during patient transfers in
ambulances. Our recommendation is that ambulance staff
should possess the capability to manage critical conditions
beyond simply titrating oxygen supply (e.g., transitioning from
nasal cannula to mask use). Performing routine intubation
before transferring to target hospital is not always necessary
[13, 23], but for the sake of patient safety, when there is a
possibility of respiratory failure, ambulance staff should be
equipped with the ability to manage it immediately [12]. In
other words, the level of staff in the ambulance participated
in the transfer should have protocol to be followed to ensure
patients’ transfer safety [16]. We recommend one physician,
and one nurse should participate the transfer of type A AD
[24]. Furthermore, the integration of telemedicine into the cur-
rent inter-facility transfer system can be considered to ensure
continuity of care [25, 26].
Considering hemodynamic management during transfer, an

established protocol is needed to enable staff to regulate med-
ication (antihypertensive or inotropic agents) according to the
patients’ hemodynamic variation [27]. In Taiwan, nurses
can adjust the dose of medication under the guidance of a
set-up protocol or order, but EMTs are not allowed to do
so. We suggest medical directors in the transfer network
should establish protocols of transfer safety, especially in crit-
ical illness [12, 16]. (type A AD, active upper gastroin-
testinal bleeding, intracranial hemorrhage, acute coronary dis-
ease...etc.) Besides, we should pay more attention to transfer
safety through establishing ambulance regulations by relevant
department (fire department or health authority) and promoting
education course about transfer safety in staff (EMT, nurse and
physician) might participate in the transfer [16, 20, 27].
Furthermore, emergent pericardiocentesis should be per-

formed immediately to sustain hemodynamic stability if car-
diac tamponade is caused by type A AD itself [4, 7]. How-
ever, this invasive procedure can only be performed by an
emergency physician during transfer. By analyzing the de-
terioration ratio of type A AD, we attempted to emphasize
the importance of inter-facility safety by determining whether
the current staff composition during the transfer could provide
appropriate management once the situation deteriorated [28,
29].
In Taiwan, no standard inter-facility transfer protocol has

been established for our emergency medical service system. In
general, local or regional hospitals transfer patients to medical
centers through collaborative private ambulance. However, in
the past, little attention was paid to the relevant departments
(fire department or Department of Public Health) or each-level
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hospitals on the issue of inter-facility transfer. We propose that
medical directors (MDs) in the emergency departments of all
hospitals in the regional network of inter-facility transfers [30]
should be responsible for this issue [13, 16]. Based on themed-
ical oversight of the EMS system, the design of the delivery
system and EMS provider levels are both related to safety and
quality of care during the transfer [12, 28]. Clear guidelines
exist for defining and regulating the current official EMS
system, including pre-arrival instructions, dispatch, transport
vehicles, EMS provider levels, service delivery models, equip-
ment designs, and transportation protocols. However, private
ambulances have received limited attention.
In critical transfers such as Type A AD, STEMI, epidural

hemorrhage, or major trauma, official emergency medical
services (EMS) should be integrated into the inter-facility
transfer to ensure that the response time interval is sufficiently
short [31]. Moreover, established protocols are needed to
guide each inter-facility transfer, whether official or private
EMS, including staff composition, whether ALS could be pro-
vided, and advanced directives by medical directors [12, 27].
Furthermore, improvement in the quality of inter-facility trans-
fers can only be achieved by following established transfer
protocols. By analyzing the transfer and medical records of the
receiving hospital, accumulating experience, and revising the
protocol, we could provide better quality and safety of inter-
facility transfer. Finally, education designed for inter-facility
transfers is crucial for both official and private EMS systems
[13, 16]. Likewise, medical directors are responsible for
promoting education courses on inter-facility transfer safety.
Overall, we found that rapid deterioration of vital signs often
occurs during inter-facility transfers. Effective control of vital
signs of patients with type A AD within the appropriate range
can contribute to their survival and prognosis.

5. Limitations

This study has the following limitations. Firstly, the absence
of a dedicated column for pain scale analysis in the stan-
dard handwritten transfer record precluded an examination of
pain levels. Generally, suboptimal pain control is associated
with elevated heart rate and systolic blood pressure (SBP).
Second, there is no recorded medication history or dosage
information for intubated patients during the inter-hospital
transfer process. However, it is important to note that sedative
medications may impact the hemodynamic status during the
transfer process. Finally, there is no documentation indicating
whether an adequate dosage of medications was administered
for hemodynamic management based on each patient’s char-
acteristics, such as body weight. The patient’s physiological
characteristics may also influence the prognosis.

6. Conclusions

This study revealed Type A AD patients within the desirable
range of vital signs have better survival chances. Moreover,
the quality of inter-hospital transfers for patients with type A
aortic dissection is inadequate. When patients with type A
aortic dissection undergo hemodynamic deterioration during
transfer, the existing staff composition limits providing ad-

ditional hemodynamic management. Consequently, we rec-
ommend that medical directors prioritize the safety of inter-
facility transfers within the EMS system to uphold the standard
of care.
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