International Medical Research Forum HirEFHRBIE March 2023, NO. 1

Caregiver experience of in-hospital transport in 12 patients treated

with VA-ECMO

JIANG Hongyun

Guangdong north people's Hospital, Shaoguan Guangdong 512000, China

[ Abstract ] Objective: To share the care of in-hospital transport for patients treated with veno arterial
extracorporeal membrane oxygenation (VA-ECMO). Methods: Since the initiation of ECMO in our hospital
from June 2019, 12 patients who had VA-ECMO implemented in-hospital were discussed. Results: In this
group, 8 patients with acute myocardial infarction were successfully transferred to the catheterization room, and
after PCI, they were successfully transferred to the ICU to make a seamless street for monitoring and treatment
after the transfer energy, and no catheter shift and cardiac arrest occurred. Conclusions: First, the objectives of
transshipment should be clarified, a transshipment team should be formed, the responsibilities should be
clarified, the risk of transshipment should be assessed, second, a standardized transshipment process should be
drawn up, verification documents should be applied to guide transshipment efforts, and finally, a contingency
plan should be initiated for emergency situations to ensure safety.
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Extracorporeal membrane oxygenation (ECMO)is the introduction of venous blood from the human body into
the body, and the blood is pumped into the body by centrifugal pump after oxygenation and carbon dioxide
discharge through membrane oxygenator[1]. According to the route of blood transfusion, it can be divided into
veno-arterial extracorporeal membrane oxygenation (VA-ECMO)and veno-venous extracorporeal membrane
oxygenation (VV-ECMO). VA-ECMO is an auxiliary treatment for patients with cardiac arrest. Through the
volume conversion of venous blood, it can reduce pulmonary artery pressure, overload right atrium and right
ventricle pressure, improve hypoxemia, and provide circulatory and respiratory support[2]. With more and
more clinical applications of ECMO, patients treated with ECMO often need to be transported in hospital due
to special reasons. Ensuring the transport safety of patients treated with ECMO for critical illness has become
an essential ability of the ECMO team. Since ECMO was carried out in our hospital in June 2019, 12 patients
with VA-ECMO have been transferred in the hospital and achieved satisfactory results. The report is as follows:
1 Data and methods

1.1 Clinical data

Since ECMO was carried out in June 2019, 12 patients with VA-ECMO were selected for in-hospital transfer.
There were 10 males and 2 females in this group. The age is 20-68 years old. Primary disease: 8 cases of acute
myocardial infarction, 1 case of toxic cardiomyopathy, 1 case of electric injury, and 2 cases of valvular heart

disease. Reasons for ECMO application: 9 cases, respiratory and cardiac arrest, lactic acid 12.1~2. 0 mmol/L
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after cardiopulmonary resuscitation;Two patients with valvular heart disease had cardiogenic shock and
hemodynamic instability after cardiac valve replacement;One case of toxic cardiomyopathy, cardiogenic shock
and hemodynamic instability. All 12 cases met the indications for VA-ECMO use. Transport reasons: 8 patients
with myocardial infarction needed to open coronary artery by emergency cardiac catheterization;One patient
with electric injury needs to be transferred to ICU for further treatment;2 patients with valvular heart disease
need to be transferred to ICU after operation;One patient with toxic cardiomyopathy needs to be transferred to
ICU for hemoperfusion treatment.

1.2 Care

1.2.1 The ECMO transfer team is composed of an ICU doctor with a deputy senior title, two ICU specialist
nurses and a respiratory therapist. The team members need to work in ICU for more than 5 years, and must
have received ECMO professional training, master the use of various instruments and equipment, and master
the observation notes, emergency rescue measures and emergency response plan for emergencies[3]. Clear
responsibilities, clear positions and unified command.

1.2.2 The whole process of formulating standardized transfer process includes evaluation before transfer,
communication with family members, signing of informed consent, plan before transfer, transfer preparation,
observation during transfer, and handover after transfer[3].

1.2.3 Before transfer

The first-out doctor assesses the benefits and risks of transportation and decides whether the patient needs
transportation. Hemodynamic instability, inability to maintain effective airway opening, ventilation and
oxygenation are the relative contraindications of patient transportation. The ICU specialist nurse assessed the
possible risks and the patient's tolerance to the risks, fully aspirated sputum before transport, kept the airway
unobstructed, and kept the hemodynamics basically stable. The arterial oxygen partial pressure>60 mmHg (1
mmHg=0. 133kPa), arterial oxygen saturation>90%, systolic pressure>90 mmHg, and mean arterial
pressure>65 mmHg[4]. Do a good job in explaining the patient's family members, perform the obligation of
informing, and medical risk awareness is the hospital managers and medical staff's ideological understanding
and behavioral attitude to medical risk[5], and sign the informed consent form.

Determine the transfer personnel, clarify the division of labor, and the ICU has the doctor's unified command to
be responsible for the normal operation of ECMO. Pre-adjust the hand pump in the functional position to
ensure that the emergency can be started immediately. Respiratory therapists are responsible for the monitoring
of the ventilator and the safety of the patient's airway, and the simple respirator assisted breathing in emergency.
Two specialist nurses jointly reviewed the ECMO transfer checklist items and drugs, respectively responsible
for intravenous administration and observation of vital signs, evaluation of the completeness of the items and
drugs, evaluation of the time required for transfer, planning of the route, advance notification of the receiving
department and medical elevator to be ready, and evaluation of whether the transfer channel and elevator meet
the ECMO transfer space;Contact the special elevator to wait in advance, reduce the transfer time as much as

possible, and ensure smooth and safe transfer[6].
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The establishment of the transfer list can guide the preparation of ECMO patients for in-hospital transfer. The
contents shall include personnel, instruments and equipment, drugs, catheters, etc. Two persons shall check
whether the instruments and equipment are complete and in standby state. The oxygen reserve for transfer shall
be increased for 30 minutes on the basis of fully meeting the transfer demand. The transfer instrument requires
sufficient power and portable power supply. Use the integrated ECMO special transfer lathe. Ensure that the
drug allowance is sufficient and the standby drugs are complete. In order to prevent the occurrence of
unplanned extubation, the position of each pipeline should be checked before transportation, and appropriate
sedation and analgesia should be carried out. Confirm that all pipelines are unblocked and ECMO connection
ports are tightly connected to prevent ECMO pipeline air embolism. ACT maintains 180-220S, APTT maintains
50-70S to prevent ECMO thrombosis. Gastrointestinal nutrition was stopped 30 minutes before transfer. After
connecting and transferring the ventilator, observe the working status of the ventilator and the patient's
condition in the monitoring room for 5 to 10 minutes[6].

1.2.4 In transit

The respiratory therapist stands at the head side of the patient and is responsible for observing the patient's
mental pupil, respiration, facial color, ventilator parameters, fixed endotracheal intubation, ventilator pipeline,
etc. The ICU doctor stands on the right side of the patient and is responsible for observing the patient's blood
pressure, ECMO flow, air flow, blood color of arteriovenous pipeline and fixing ECMO pipeline. The specialist
nurse A stands on the right side of the patient and is responsible for observing the patient's vital signs,
maintaining the patency of the venous pipeline and intravenous medication. Specialist nurse B stands at the foot
side of the patient and is responsible for the delivery of materials and drugs, telephone communication and
contact, and observing the limb circulation of the patient. During the examination or operation, the ICU doctor
is accompanied throughout the process. In case of an emergency, the ICU doctor will give unified command to
start the emergency plan. The MBP is maintained at more than 65mmHg and the SPO is more than 290%during
transportation. ECMO should observe the color changes of blood at the arterial and venous ends of the injection,
and observe the abnormalities such as clots, air and trembling of the catheter in the pipeline[4].

1.2.5 After transfer

Assess the stability of the patient's vital signs, and transfer the patient to the bed unit together with the
responsible nurse and the doctor in charge;The team leader and the receiving medical staff shall hand over the
patient's condition, vital signs, whether there is any change in the condition during the transfer, current
medication, pipeline conditions, ECMO parameters, and operation of other equipment and instruments, and
jointly check the patient. After confirmation, both parties shall sign and make the handover record[7].

1.2.6 Document records

The vital signs (body temperature, heart rate, systolic pressure, diastolic pressure, oxygen saturation,
respiratory rate), ECMO pump speed, blood flow, oxygen flow, oxygen concentration, exposed length of
arterial catheter, exposed length of venous catheter, temperature of ECMO water tank, ventilator parameters,

drug use and adverse events during transportation were recorded.
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2. Results

In this group, 8 patients with acute myocardial infarction were successfully transferred to the cardiac
catheterization room, and some patients were successfully transferred to the ICU for treatment after PCI, so as
to achieve seamless street connection for monitoring and treatment after energy transfer, without catheter
displacement and cardiac arrest. Among them, 1 case of ECMO had obvious blood leakage at the puncture port,
and the medical staff changed the dressing together before the transfer, and the sandbag was pressurized. The
transfer time of 8 cases to cardiac catheter room was 10-19 minutes. In one case, ECMO stopped the pump and
immediately started the manual centrifugal pump after 10 minutes of transfer. During the inspection and
troubleshooting, it was found that the mobile power supply connection was loose, the ECMO battery was
exhausted, and the recalibrated ECMO operated normally. No adverse events occurred in the other 4 cases. One
case of toxic cardiomyopathy was transferred from the emergency department to ICU for 12 minutes. One case
of electric injury was transferred to ICU in the emergency department, and the transfer took 14 minutes. 2 The
patients with valvular heart disease were transferred from the operating room to the ICU after operation, which
took 6 minutes and 8 minutes respectively.

3. Discussion

As an advanced form of severe transport technology, ECMO transport technology provides an effective method
for transferring patients with refractory cardiopulmonary failure who cannot be transported under conventional
technical conditions to the advanced life center for treatment, thus providing a new choice for the treatment of
patients[7]. Our hospital took the lead in setting up an ECMO professional team in northern Guangdong, and
through the establishment of ECMO, we can help critical patients with reversible conditions to survive the
crisis. ECMO solves the safety problem of cardiopulmonary failure for patients and makes further treatment
possible through safe transport[8]. Pay attention to the main clinical problems during the transfer of patients,
prepare the transfer personnel and equipment according to the highest possible risk of the patient's condition,
and select adequate and effective response measures to ensure the safety of the patient's transfer[9]. A
purposeful and planned emergency plan can reduce the risk of transshipment[10]. First of all, it is the basis of
safe transfer to clarify the transfer objectives, establish a transfer team, clarify responsibilities, evaluate transfer
risks, implement risk notification, check relevant instruments, equipment, articles, drugs, etc. , communicate
with relevant departments in advance, and plan transfer routes. During the transfer process, each member
should clarify the division of labor, homogenize the monitoring and care with ICU[11], launch the emergency
plan in case of emergency, ensure safety, develop standardized transfer process, and apply the checklist to guide

the transfer work, which can reduce the occurrence of adverse events[12].
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