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Abstract
Background: Use of venovenous extracorporeal membrane oxygenation (VV ECMO) remains controversial
in trauma patients with adult respiratory distress syndrome (ARDS). Here, we aimed to investigate its
therapeutic bene�ts and the factors affecting patient outcomes.

Methods: From 2017–2019, 21/1938 trauma patients (median age: 47 years; 20 men) at a level I trauma
center received VV ECMO for post-traumatic ARDS. Demographic, injury-speci�c, ECMO, and outcome
data were prospectively collected and retrospectively reviewed to analyze the factors affecting hospital
mortality and ECMO results.

Results: Nineteen patients (90.5%) were successfully weaned off ECMO; 16 patients (76.2%) survived to
discharge. In the univariate analysis, there was a signi�cant difference in survival between the groups
with a Trauma and Injury Severity Score (TRISS) ≥0.5 and TRISS <0.5 (p=0.05). The area under the
receiver operating characteristic curve (AUC) of both TRISS and Respiratory Extracorporeal Membrane
Oxygenation Survival Prediction (RESP) scores in death was 0.78. In those who failed ECMO weaning, the
AUCs of TRISS and RESP scores were 0.90 and 0.80, respectively.

Conclusions: In patients with ARDS caused by severe trauma and supported by VV ECMO, survival is
associated with TRISS; TRISS and RESP scores may be predictive of mortality and failure of ECMO
weaning.

Introduction
Acute respiratory distress syndrome (ARDS) is a common cause of death in trauma patients, with an
incidence of 4.3–8.5 % and an associated mortality of 20–40%.1 If conventional treatment fails,
venovenous extracorporeal membrane oxygenation (VV ECMO) may be an optimal strategy to assure
su�cient gas exchange and tissue perfusion while reducing positive pressure ventilation and allowing
the lungs to heal.

Since the �rst ECMO performed on a trauma patient by Hill et al.2, several case reports and a series of
small single-center cases have been published; they have reported that mortality rates improve by using
ECMO as a bridge until trauma patients recover from the underlying lung damage.3–12 Although VV
ECMO is an established salvage therapy for adults with refractory ARDS, the use of ECMO remains
controversial in adult trauma patients due to bleeding risks during/after cannulation in case of
consumption coagulation, contraindications to recommended anticoagulation during ECMO, reduced
venous return due to abdominal packing during injury control surgery, and the risk of secondary
intracranial bleeding after traumatic brain injury.13

The objective of this study was to evaluate the outcomes in adult trauma patients requiring VV ECMO for
respiratory failure and identify factors that may be helpful in predicting the prognosis.
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Methods
All clinical data in this analysis were prospectively collected and retrospectively reviewed. To conduct the
study we recruited patients who were admitted to our level I trauma center for severe trauma who
underwent VV ECMO owing to severe hypoxemic respiratory failure. Between March 2017 and February
2019, a total of 1938 adult patients with serious trauma, aged >18 years and with an injury severity score
(ISS) >15, were admitted to our center. ECMO was performed in 28/1938 (1.4 %) patients. Five patients
who underwent extracorporeal cardiopulmonary resuscitation (ECPR) due to rupture of heart and major
vessels caused by severe chest trauma with veno-arterial ECMO were excluded.14 Two patients who
underwent VV ECMO for the treatment of major airway injury were excluded as ARDS was not caused by
trauma.15 A total of 21 patients underwent VV ECMO at our center due to severe hypoxemic respiratory
failure after severe trauma (Figure 1). The study was conducted according to the principles of the
Declaration of Helsinki and ethical approval was obtained from the Institutional Review Board of our
hospital (1909-028-083). The informed consent was obtained from all subjects or their legal guardians.

Indication for ECMO

 ECMO was performed based on the indications speci�ed by the Extracorporeal Life Support Organization
(ELSO).16 All adult patients who were treated with ECMO, with conventional mechanical ventilation failing
to control hypoxemia or correcting hypercapnia and respiratory acidosis, were included in the study. We
actively performed VV ECMO when the arterial oxygen partial pressure to fractional inspired oxygen
(PaO2/FiO2) ratio reached <80 on the mechanical ventilator, and the FiO2 was >0.9, despite optimal care

for ≤6 hours.16 

Contraindication for ECMO

We performed enhanced trauma computed tomography in advance to identify traumatic brain/spine
injury, aortic dissection, and internal organ injuries. ECMO was not performed in trauma patients with
central nervous system (CNS) hemorrhage, nonrecoverable comorbidity such as major CNS damage, or
terminal malignancy.16 However, ECMO was performed in patients with post-traumatic brain hemorrhage,
with a small amount of bleeding or with controllable risk of bleeding.

ECMO management

The patients were placed on an extracorporeal circuit with venous access achieved via the right internal
jugular vein and one or both common femoral veins, using the percutaneous Seldinger technique guided
by ultrasound. The patients received intensive care treatment after ECMO was established. We used the
Permanent Life Support system (GETINGE, Gothenburg, Sweden). The anticoagulation was based on the
ELSO Guidelines for Adult Respiratory Failure 2017.16 Activated clotting time (ACT) was checked in all
patients before commencing ECPR. The dose of heparin was adjusted to a target ACT of between 150
and 200 seconds considering the bleeding risk in these patients.14 In patients with a substantial risk of
bleeding, no anticoagulation was administered until the risk of bleeding decreased. In those patients, we
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kept the ECMO at high �ow to prevent clot formation.13 The platelet count was kept at >80,000.16

Otherwise, treatment of severe bleeding in trauma patients requiring ECMO support did not differ from the
treatment of hemorrhagic shock and coagulopathy in trauma patients without ECMO.

 

Ventilation management for ECMO

 During the application of ECMO, the existing mechanical ventilation was continued to prevent the
occurrence of collapse. In accordance with the concept of pulmonary protective ventilation, the peak
pressure was kept to a minimum with a low respiratory rate (6–8 breaths per minute) and a small tidal
volume.17 To avoid �uid retention, loop diuretics were used and a relatively negative �uid balance was
maintained.13 When urine output decreased and acute renal injury was suspected, continuous renal
replacement therapy was actively considered in consultation with a nephrologist. Patients with acute
kidney injury according to the risk injury failure loss end-stage kidney disease criteria18, 19 received early
continuous kidney replacement therapy/continuous VV blood �ltration (CVVH) in the circuit. The CVVH
machine (Plasma�ex system; Baxter, Deer�eld, IL, USA) was connected to the ECMO circuit for
hemodialysis in case of renal failure. Tracheostomy was performed within 14 days if extubation was not
possible or planned by this time.

ECMO weaning

Weaning from ECMO was considered once signi�cant pulmonary improvements were observed. The
pump �ow was tapered to 2.0 L/min, following which, the ECMO sweep gas �ow was decreased
gradually to zero. Decannulation was performed after 12 hours if the patient remained stable. The
weaning process was stopped in case of hemodynamic instability or increased oxygen demand under
lung protective ventilation.

Statistical analysis

The R package (Version 3.5.0, R Foundation for Statistical Computing, Vienna, Austria) was used for all
statistical analyses, and p < 0.05 was considered statistically signi�cant. Continuous data with a normal
distribution are reported as mean and standard deviation. Categorical variables are expressed as
numbers and percentages. The Cox proportional hazards model was used in the survival analysis to
explore the factors affecting death and ECMO weaning failure. To evaluate the prediction ability of the
injury scoring system for death and ECMO weaning failure, we used the Harrell’s concordance index for
the Cox model, seeking the point that maximizes the log-rank test statistic (or minimizes the p-value of
the log-rank test) to determine the optimal cut-off value. The receiver operating characteristic (ROC) curve
(Figure 2) shows the optimal cut-off value observed in the survival analysis.

Results
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Table 1 summarizes the baseline characteristics. Most patients were men (18, 85.7%), and the mean
patient age was 45.0 ± 17.8 years. Tra�c accident (16, 76.2%) was the most common cause of injury. ISS
(28.9 ± 11.0) indicates that most patients were severely injured. The patients underwent various
procedures before the initiation of ECMO. Damage-control laparotomy was performed in seven (33.3%)
patients, one of whom underwent peritoneal packing. Transcatheter arterial embolization was performed
in seven (33.3%) patients: �ve cases of the internal iliac artery, three cases of the liver and spleen, and
two cases of the intercostal artery. A thoracotomy was performed in the emergency department in two
patients owing to a massive hemothorax; one of them had a ruptured left subclavian artery. Bleeding
control and repair surgery were performed on ECMO support. Four patients received neurosurgery,
including two cases of craniectomy and surgical �xation of the cervical spine each. Tracheostomy (n = 
15, 71.4%) was performed within 2 weeks of initiation of mechanical ventilation.
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Table 1
Baseline characteristics and surgical interventions of the study population

Variables N = 21

Age (years) 45.0 ± 17.8

Sex  

Male 18 (85.7%)

Mechanism of Trauma  

Tra�c accident 16 (76.2%)

Fall 2 (9.5%)

Crushing 2 (9.5%)

Stab wound 1 (4.8%)

GCS score 11.0 ± 3.7

RTS 6.2 ± 1.6

ISS 28.9 ± 11.0

TRISS 0.7 ± 0.3

RESP score 1.81 ± 3.71

Interventions prior to ECMO  

Damage control laparotomy 7 (33.3%)

Thoracic surgery 3 (9.1%)

Neurosurgery 4 (12.1%)

Facial surgery 1 (3%)

Orthopedic surgery 4 (12.1%)

Transcatheter arterial embolization 7 (33.3%)

Values are presented as mean ± SD or n (%).

GCS = Glasgow Coma Scale; RTS = Revised Trauma Score; ISS = Injury Severity score; TRISS = Trauma
and Injury Severity score; RESP score = Respiratory Extracorporeal Membrane Oxygenation Survival
Prediction score; ECMO = extracorporeal membrane oxygenation

ECMO was performed after a mean of 3.5 ± 3.5 days following trauma. The mean oxygenation index
(PaO2/FiO2 ratio) before performing ECMO was 55.4 ± 13.1. The mean duration of mechanical ventilation
before ECMO was 2.7 ± 3.5 days. After 4 hours on ECMO, gas exchange improved to a mean oxygenation
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ratio of 193.6 ± 56.4. The mean duration on ECMO was 9.4 ± 5.3 days. There were no complications
directly related to the ECMO procedure.

Ten (47.6%) patients initially underwent heparin-free ECMO. However, there were no device-related
complications or complications due to thromboembolism. All of these patients were at a high risk of
bleeding complications, such as recent damage control surgery, conservatively treated internal organ
bleeding, or multiple trauma within 24 hours. Heparin-related complications such as bleeding were not
observed in 11 patients (52.4%) who received heparin intravenously. Most of the patients left the
intensive care unit with ECMO installed and moved at least twice for repeated imaging follow-up or
adjuvant radiologic intervention or surgeries. All ECMO transfers were safely performed under supervision
by at least three members of the ECMO team.

The mean values of the ISS, Revised Trauma Score, and Trauma and Injury Severity Score (TRISS) were
28.9 ± 11.0, 6.2 ± 1.6, and 0.7 ± 0.3, respectively. Nineteen (90.5%) patients were severely injured (ISS > 
15). Five (23.8%) patients were diagnosed with intracranial hemorrhages (epidural hematoma, one;
subdural hematoma, two; subarachnoid hemorrhage, four) and two (9.5%) patients had cerebral
contusion before ECMO. Surgical intervention was required in two of �ve patients with intracranial
hemorrhages, and all �ve survived. However, one patient had severe neurologic sequelae. All patients had
thoracic injuries with an Abbreviated Injury Scale score ≥ 3, except for one patient with cervical injuries.
The Respiratory Extracorporeal Membrane Oxygenation Survival Prediction (RESP) score was ≥ 0 in 15
(71.4%) patients (mean, 1.8 ± 3.7).

Table 2 lists the results of survival analysis using Cox proportional hazards regression model between the
group that succeeded in ECMO weaning and the group that failed. There was no signi�cant relationship
among the variables examined regarding ECMO weaning. Table 3 lists the results of survival analysis
using the Cox proportional hazards regression model between the survivors and non-survivors. There was
no signi�cant relationship among the variables examined regarding survival.



Page 8/17

Table 2
Factors associated with ECMO weaning

  Weaning Success

(N = 19, 90.5%)

Weaning Failure

(N = 2, 9.5%)

HR [95% CI] p-value

Age (years) 44.5 ± 16.8 49.5 ± 34.7 1.013 [0.929, 1.104] 0.78

GCS score 10.9 ± 3.9 12.0 ± 0.0 1.066 [0.686, 1.658] 0.78

RTS 6.3 ± 1.6 5.8 ± 0.52 0.788 [0.267, 2.325] 0.67

ISS 28.3 ± 10.9 34.5 ± 14.9 0.982 [0.847, 1.139] 0.81

TRISS 0.7 ± 0.25 0.3 ± 0.08 0.001 [0.000, 1.394] 0.24

RESP score 2.2 ± 3.6 -1.5 ± 3.5 0.721 [0.462, 1.125] 0.15

Pre-ECMO MV (h) 67.7 ± 86.8 40.9 ± 8.3 0.996 [0.973, 1.019] 0.71

Trauma to ECMO (h) 88.0 ± 86.1 41.0 ± 8.5 0.991 [0.966, 1.018] 0.52

Prior to ECMO P/F ratio 56.0 ± 12.9 49.0 ± 18.5 0.952 [0.846, 1.071] 0.41

4h post-ECMO P/F ratio 193.7 ± 55.1 193.0 ± 94.8 1.003 [0.984, 1.022] 0.78

The Cox proportional hazards model (univariate analysis) was used for the survival analysis.

Values are presented as mean ± SD.

ECMO = extracorporeal membrane oxygenation; HR = hazard ratio; CI = con�dence interval; GCS = 
Glasgow Coma Scale; RTS = Revised Trauma score; ISS = Injury Severity score; TRISS = Trauma and
Injury Severity score; RESP score = Respiratory Extracorporeal Membrane Oxygenation Survival
Prediction score; MV = mechanical ventilation; Trauma to ECMO = time to initiate ECMO from injury;
P/F ratio = oxygenation index (PaO2/FiO2 ratio); h = hour
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Table 3
Factors associated with survival

  Survivors

(N = 16, 76.2%)

Non-survivors

(N = 5, 23.8%)

HR [95% CI] p-value  

Age (years) 42.9 ± 17.9 51.6 ± 17.6 1.023 [0.960, 1.089] 0.48  

GCS score 10.7 ± 3.9 12.0 ± 3.1 1.082 [0.844, 1.387] 0.53  

RTS 6.2 ± 1.7 6.2 ± 1.3 0.953 [0.564, 1.610] 0.86  

ISS 26.6 ± 9.1 36.4 ± 14.1 1.060 [0.993, 1.132] 0.08  

TRISS 0.8 ± 0.3 0.5 ± 0.2 0.081 [0.004, 1.723] 0.11  

RESP score 2.6 ± 3.6 -0.6 ± 3.2 0.838 [0.667, 1.054] 0.13  

Pre-ECMO MV(h) 66.9 ± 88.8 59.5 ± 68.4 0.999 [0.988, 1.010] 0.88  

Trauma to ECMO (h) 89.2 ± 85.3 65.4 ± 81.2 0.997 [0.985, 1.009] 0.57  

Prior to ECMO P/F ratio 56.6 ± 13.9 51.5 ± 10.1 0.966 [0.902, 1.033] 0.31  

4h post-ECMO P/F ratio 196.2 ± 57.1 185.3 ± 59.7 0.996 [0.979, 1.013] 0.64  

The Cox proportional hazards model (univariate analysis) was used for survival analysis.

Values are presented as mean ± SD.

ECMO = extracorporeal membrane oxygenation; HR = hazard ratio; CI = con�dence interval; GCS = 
Glasgow Coma Scale; RTS = Revised Trauma score; ISS = Injury Severity score; TRISS = Trauma and
Injury Severity score; RESP score = Respiratory Extracorporeal Membrane Oxygenation Survival
Prediction score; MV = mechanical ventilation; Trauma to ECMO = time to initiate ECMO from injury;
P/F ratio = oxygenation index (PaO2/FiO2 ratio); h = hour

We compared survival and ECMO weaning between two groups: those with TRISS ≥ 0.5 and those with
TRISS < 0.5.20 There was a signi�cant difference in survival between the two groups (hazard ratio [HR]:
6.051, p = 0.05, 95% con�dence interval [CI]:1.004–36.456). Six out of 21 (28.6%) had TRISS < 0.5, and 15
(71.4%) had TRISS ≥ 0.5. Of the six patients with TRISS < 0.5, three (50%) died and three (50%) survived.
Of the 15 patients with TRISS ≥ 0.5, two (13.3%) died and 13 (86.7%) survived. We also compared the
groups with ISS ≤ 15 and ISS > 15, and the groups with an RESP score ≥ 0 and RESP score < 0; there were
no statistically signi�cant differences in survival or ECMO weaning among these groups.

Figure 2 shows the ROC curve of each scoring system. The cut-off point that maximizes the sensitivity
and speci�city was selected using the Youden index. The area under the ROC curve (AUC) of both the
TRISS and RESP scores in death was 0.78. The optimal cut-off values of TRISS and RESP scores were
0.72 and 3.0, respectively, and sensitivity and speci�city are shown in Table 4. In the case of failure of
ECMO weaning, the AUCs of the TRISS and RESP scores were 0.90 and 0.80, respectively. The optimal
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cut-off values for the TRISS and RESP scores were 0.47 and 1.0, respectively, and the sensitivity and
speci�city are shown in Table 5.

Table 4
Predictive ability of the GCS score, ISS, TRISS, and RESP score in non-survivors

  Sensitivity

[95% CI]

Speci�city

[95% CI]

AUC

[95% CI]

GCS score 0.80

[0.40–1.00]

0.63

[0.38–0.88]

0.57

[0.29–0.85]

ISS 0.40

[0.00–0.80]

1.00

[1.00–1.00]

0.66

[0.34–0.99]

TRISS 0.80

[0.40–1.00]

0.69

[0.44–0.88]

0.78

[0.54–1.00]

RESP score 1.00

[1.00–1.00]

0.56

[0.31–0.81]

0.78

[0.57–0.99]

The cut-off point that maximizes the sensitivity and speci�city was selected using the Youden index.
CI = con�dence interval; AUC = area under the curve; GCS = Glasgow Coma Scale; ISS = Injury Severity
Score; TRISS = Trauma and Injury Severity score; RESP score = Respiratory Extracorporeal Membrane
Oxygenation Survival Prediction score
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Table 5
Predictive ability of the GCS score, ISS, TRISS, and RESP score in failure to wean off ECMO

  Sensitivity

[95% CI]

Speci�city

[95% CI]

AUC

[95% CI]

GCS score 1.00

[1.00–1.00]

0.58

[0.368–0.789]

0.58

[0.35–0.81]

ISS 0.50

[0.00–1.00]

0.95

[0.84–1.00]

0.55

[0.00–1.00]

TRISS 1.00

[1.00–1.00]

0.84

[0.68–1.00]

0.90

[0.74–1.00]

RESP score 1.00

[1.00–1.00]

0.63

[0.42–0.84]

0.80

[0.53–1.00]

The cut-off point that maximizes the sensitivity and speci�city was selected using the Youden index.
CI = con�dence interval; AUC = area under the curve; GCS = Glasgow Coma Scale; ISS = Injury Severity
Score; TRISS = Trauma and Injury Severity score; RESP score = Respiratory Extracorporeal Membrane
Oxygenation Survival Prediction score

Nineteen patients (90.5%) succeeded in ECMO weaning, and 16 (76.2%) survived to discharge. All
survivors were transferred to a rehabilitation hospital for further treatment after the acute treatment was
complete. The average length of hospital stay for the survivors was 86.3 ± 50.0 days. A total of �ve
patients died, and three died after ECMO weaning. They died from multi-organ failure, including hepatic
dysfunction with overwhelming sepsis. These patients died within an average of 8.3 days after ECMO
withdrawal, and two of them already had hepatitis C liver cirrhosis. The two patients who failed ECMO
weaning also died from multi-organ failure due to septic shock.

Discussion
Compared to traditional ARDS treatment, ECMO treatment for traumatic ARDS raises concerns due to
multi-organ involvement, higher bleeding risk, and the frequent need for prior surgical intervention or
cardiopulmonary resuscitation.3,21−23 Nevertheless, ECMO has the advantage of being able to support
gas exchange without further lung damage due to invasive positive pressure ventilation (barotrauma) in
adult patients with fulminant respiratory failure, and may improve patient survival.24 Current ECMO
therapy provides rescue therapy for severe trauma patients with chest injury who suffer from refractory
acute respiratory failure when the existing treatment options for ARDS are exhausted.9,25 Previous studies
have reported that an extracorporeal life support (ELS) device has been safely used in adult trauma
patients with multiple injuries and severe pulmonary insu�ciency, and that it improved survival after early
administration.3
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In this study, we observed that the success rate of ECMO weaning was 90.5% and hospital survival was
76.2% in patients with severe trauma who underwent VV ECMO after suffering ARDS. According to a
retrospective review of adult (≥ 16 years) trauma patients receiving ECMO support in the ELSO registry
(1989–2016),26 the success rate of VV ECMO weaning was 74% and hospital survival was 63%. Our
overall hospital survival rate was 76.2%, which was superior to the hospital survival rate (63%) in trauma
patients with VV ECMO in the ELSO registry.

There was a statistically signi�cant difference in terms of survival between the group with TRISS ≥ 0.5
and the group with TRISS < 0.5 (HR: 6.051, p = 0.05, 95% CI: 1.004−36.456). Although various scoring
systems exist, TRISS is the standard method of estimating survival and assessing trauma centers,27

despite widely documented limitations.28,29 The use of the TRISS formula has been proposed to consider
de�nitively preventable deaths in trauma patients. In one study, the hospital survival rate was similar to
TRISS (mean 0.7 ± 0.3), and the expected survival rate according to the RESP score (mean 1.8 ± 3.7, Risk
Class III) was 57%, which was lower than the hospital survival rate in our study.30 Among the various
scoring systems used in trauma, TRISS also showed good prediction performance in a study analyzing
Korean patients.31 In our study, TRISS re�ected the trauma-related survival probability better than RESP.

Analysis of the ROC curve revealed that the TRISS and RESP scores were useful factors in predicting the
prognosis of death and failure to wean from ECMO in patients with severe trauma undergoing VV ECMO
due to ARDS. In particular, TRISS and RESP scores were observed to be useful as factors predicting
failure of ECMO weaning, and showed high accuracy (AUC > 0.90 and 0.80). Although VV ECMO was
performed for the treatment of ARDS, we observed that TRISS, which determines the probability of
survival in trauma, and the RESP score are important factors in predicting death and failure when
weaning from ECMO.

ECMO is a treatment that can potentially cause serious complications.32 In the past, especially in trauma
patients, bleeding has been a major complication of ELS devices associated with systemic anticoagulant
therapy.33 Hemorrhagic complications have been reduced due to advances in the ECMO system and
improved anticoagulant management of circuits (heparin coated).25, 34 The compact ECMO system with
improved oxygen supply, circuit, and centrifugal pump has signi�cantly reduced bleeding complications;
therefore, it may be implemented in patients with a high bleeding risk.32 Arlt et al.9 reported that initial
heparin-free ECMO support can improve therapy and outcomes even in disastrous trauma patients with
coexisting bleeding shock. In this study, heparin-free ECMO was initially administered in 10 (47.6%)
patients with high bleeding risk, and there were no device-related complications or complications of
thromboembolism.

Another concern is whether traumatic brain injury (TBI) should be a contraindication even if heparin-free
ECMO is used in patients with severe traumatic lung injury. In the CESAR study.35 TBI with hemorrhage
was considered a contraindication to ECMO management. In this study, 5 out of 21 patients had pre-
ECMO intracranial hemorrhages. All �ve patients survived, though severe neurologic sequelae occurred in
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one patient. It was di�cult for our research to produce meaningful results on this subject. Additionally,
the literature has limited cases and experiences with ECMO in patients with TBI.9, 36, 37 Therefore, further
research is needed.

This study has some limitations. The main limitations are that this was a single-center study, with a small
sample size, and with a retrospective non-random design with no control group. We were unable to
provide data on long-term survival. Additionally, it was di�cult to collect all relevant data in this study due
to the multifactorial nature of the patients with severe trauma with ARDS who received ECMO support.

Conclusions
In patients with ARDS caused by severe trauma who are supported by VV ECMO, survival is associated
with TRISS, and TRISS and RESP scores may be considered as predictive factors for death and the failure
of ECMO weaning. If the protocol is applied to appropriate patients with traumatic ARDS, we can expect
better outcomes with VV ECMO than if it was not administered. To appropriately perform VV ECMO, a tool
that can predict outcomes is needed, and we present TRISS as one such tool. However, a prospective
study with a larger number of patients is necessary.
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Figure 1

Flow chart of the included patients ECMO, extracorporeal membrane oxygenation; ECPR, extracorporeal
cardiopulmonary resuscitation; VV, veno-venous; ARDS, acute respiratory distress syndrome

Figure 2

Receiver operating characteristic (ROC) curve of each scoring system A. ROC curve of the GCS score, ISS,
TRISS, and RESP score in death. B. ROC curve of the GCS score, ISS, TRISS, and RESP score in failure of
ECMO weaning. GCS, Glasgow Coma Scale; ISS, Injury Severity Score; TRISS, Trauma and Injury Severity
Score; RESP score, Respiratory Extracorporeal Membrane Oxygenation Survival Prediction score.


