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Athanasuleas CL, Buckberg GD, Allen BS, Beyersdorf F, Kirsh MM. Sudden cardiac death: directing the scope of
resuscitation towards the heart and brain. Resuscitation 2006;70:44-51.

BACKGROUND: The fundamental goal of cardiopulmonary resuscitation (CPR) is recovery of the heart and the brain.
This is best achieved by (1) immediate CPR for coronary and cerebral perfusion, (2) correction of the cause of cardiac
arrest, and (3) controlled cardioplegic cardiac reperfusion. Failure of such an integrated therapy may cause permanent
brain damage despite cardiac resuscitation. METHODS: This strategy was applied at four centers to 34 sudden cardiac
death patients (a) after acute myocardial infarction (n = 20), (b) “intraoperatively" following successful
discontinuation of cardiopulmonary bypass (n = 4), and (¢) “postoperatively" in the surgical ICU (n = 10). In each
witnessed arrest the patient failed to respond to conventional CPR with ACLS interventions, including defibrillation.
The cardiac arrest interval was 72 +/- 43 min ¢20-150 min). Compression and drugs maintained a BP > 60 mmHg to
avoid cerebral hypoperfusion. Operating room (OR) transfer was delayed until the blood pressure was monitored. In
four patients femoral bypass maintained perfusion while an angiographic diagnosis was made. RESULTS:
Management principles included no repeat defibrillation attempts after 10 min of unsuccessful CPR, catheter-
monitored peak BP > 60 mmHg during diagnosis and transit to the operating room, left veniricular venting during
cardiopulmonary bypass and 20 min global and graft substrate enriched blood cardioplegic reperfusion. Survival was
79.4% with two neurological complications (5.8%). CONCLUSIONS: Recovery without adverse neurological
outcomes is possible in a large number of cardiac arrest victims following prolonged manual CPR. Therapy is directed
toward maintaining a monitored peak BP above 60 mmHg, determining the nature of the cardiac cause, and correcting
it with controlled reperfusion to preserve function.
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2. Chen, Y.S., A. Chao, et al. (2003). “Analysis and results of prolonged resuscitation in cardiac arrest patients rescued by
extracorporeal membrane oxygenation." J Am Coll Cardiol 41(2): 197-203.

OBIJECTIVES: We conducted this study to determine the result of prolonged cardiopulmonary resuscitation (CPR)
with extracorporeal membrane oxygenation (ECMO) and the predictive factors for hospital discharge and ECMO
weaning. BACKGROUND: Prolonged CPR carries considerable associated mortality and morbidity. As yet, ECMO
for prolonged CPR has no definite results. Only small groups of patients and no detailed analysis have been reported.
METHODS: Candidates for ECMO resuscitation were patients in cardiac arrest receiving CPR >10 min without return
of spontaneous circulation and no absolute contraindication. Venoarterial ECMO was set up during CPR. We
reviewed the data of 57 prolonged CPR patients who received ECMO during CPR over a six-year period. RESULTS:
The mean duration of CPR was 47.6 +/- 13.4 min and that of ECMO was 96.1 +/- 87.9 h. The rate of weaning was
66.7%, and the survival rate was 31.6%. Multiple-organ failure was the major reason for mortality, despite successful
weaning. Among survivors, long-term follow-up revealed 88.9% survival, and only 5.6% had a severe neurologic
deficit. The results indicate that a shorter CPR duration, postcardiotomy arrest, myocardial indicators, a hepatic
indicator, and lactic acid are significantly correlated with both weaning and survival, whereas late damage (level on
the third or seventh day of reperfusion) rather than initial damage (level on the first day) was more predictive of the
results. CONCLUSIONS: Prolonged CPR rescue by ECMO provides an acceptable survival rate and outcome in
survivors. Our results of the selected cases encourage further investigations of the wider application of ECMO in CPR.
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Chen YS, Lin JW, Yu HY, et al. Cardiopulmonary resuscitation with assisted extracorporeal life-support versus
conventional cardiopulmonary resuscitation in adults with in-hospital cardiac arrest: an observational study and
propensity analysis. The Lancet 2008;372:554-61.

Background: Extracorporeal life-support as an adjunct to cardiac resuscitation has shown encouraging outcomes in

patients with cardiac arrest. However, there is little evidence about the benefit of the procedure compared with
conventional cardiopulmonary resuscitation (CPR), especially when continued for more than 10 min. We aimed to
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assess whether extracorporeal CPR was better than conventional CPR for patients with in-hospital cardiac arrest of
cardiac origin. Methods: We did a 3-year prospective observational study on the use of extracorporeal life-support for
patients aged 18-75 years with witnessed in-hospital cardiac arrest of cardiac origin undergoing CPR of more than 10
min compared with patients receiving conventional CPR. A matching process based on propensity-score was done to
equalise potential prognostic factors in both groups, and to formulate a balanced 1:1 matched cohort study. The
primary endpoint was survival to hospital discharge, and analysis was by intention to treat, This study is registered
with ClinicalTrials.gov, number NCT00173615. Findings: Of the 975 patients with in-hospital cardiac arrest events
who underwent CPR for longer than 10 min, 113 were enrolled in the conventional CPR group and 59 were enrolled
in the extracorporeal CPR group. Unmatched patients who underwent extracorporeal CPR had a higher survival rate to
discharge (log-rank p<0-0001) and a better 1-year survival than those who received conventional CPR (log rank
p=0-007). Between the propensity-score matched groups, there was still a signifi cant diff erence in survival to
discharge (hazard ratio [HR] 0-51, 95% CI 0-35-074, p<0-0001), 30-day survival (HR 0-47, 95% CI 0-28-0-77,
p=0-003), and 1-year survival (HR 0-53, 95% CI 0-33-0-83, p=0-006) favouring extracorporeal CPR over conventional
CPR. Interpretation Extracorporeal CPR had a short-term and long-term survival benefi t over conventional CPR in
patients with in-hospital cardiac arrest of cardiac origin,
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for resuscitation of cardiaca arrest cases." Japanese Journal of Caridovascular Surgery 23(1): 15-20.
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Maggio P, Hemmila M, Haft J, Bartlett R. Extracorporeal life support for massive pulmonary embolism. ] Trauma
2007;62:570-6.

BACKGROUND: Massive pulmonary embolism is frequently lethal because of acute irreversible pulmonary and
cardiac failure. Extracorporeal life support (ECLS) has been used for cardiopulmonary failure in our institution since
1988, and we reviewed our experience with its use in the management of massive pulmonary emboli. METHODS: We
reviewed our complete experience with ECLS for massive pulmonary emboli from January 1992 through December
2005. The records of 21 patients were examined and data extracted. RESULTS: During the study period, 21 patients
received ECLS for massive pulmonary emboli. All patients were on vasoactive drugs, acidemic, and hypoxic at the
time of institution of ECLS. Eight were in active cardiac arrest. Five were trauma patients, eight had recently
undergone an operation, and six had a hypercoagulable disorder. Nineteen of the 21 patients were cannulated for
venoarterial bypass and two were placed on venovenous bypass. The average duration of support for survivors was 5.4
days, ranging from 5 hours to 12.5 days. Emboli resolved with anticoagulation in 10 of 13 survivors and 4 of 13
survivors underwent surgical pulmonary embolectorny. Catastrophic neurologic events were the most common cause
of mortality in our series; four patients died from intracranial hemorrhage. The overall survival rate was 62% (13/21).
CONCLUSIONS: We conclude that emergent ECLS provides an opportunity to improve the prognosis of an
otherwise near-fatal condition, and should be considered in the algorithm for management of a massive pulmonary
embolism in an unstable patient.
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Martin, G. B., E, P. Rivers, et al. (1998). "Emergency department cardiopulmonary bypass in the treatment of human
cardiac arrest." Chest 113(3): 743-51.

OBIJECTIVE: To study the use of ernergency department (ED) femoro-femoral cardiopulmonary bypass (CPB) in the
resuscitation of medical cardiac arrest patients. DESIGN: Prospective, uncontrolled trial. SETTING: Urban academic
ED staffed with board-certified emergency physicians (EPs). PARTICIPANTS: Ten patients with medical cardiac
arrest unresponsive to standard therapy. INTERVENTIONS: Femoro-femoral CPB instituted by EPs. RESULTS: The
time of cardiac arrest prior to CPB (mean+/-SD) was 32.0+/-13.6 min. The cardiac output while on CPB was 4.09+/-
1.03 L/min with an average of 229+/-111 min on bypass. All 10 patients had resumption of spontaneous cardiac
activity while on CPB. Seven of these were weaned from CPB with intrinsic spontaneous circulation. Of these, six
patients were transferred from the ED to the operating room for cannula removal and vessel repair while the other
patient died in the ED soon after discontinning CPB. Mean survival was 47.8+/-44.7 h in the six patients leaving the
ED. Although these patients had successful hemodynamic resuscitation, there were no long-term survivors. '
CONCLUSION: CPB instituted by EPs is feasible and effective for the hemodynamic resuscitation of cardiac arrest
patients unresponsive to advanced cardiac life support therapy. Future efforts need to focus on improving long-term
outcome.
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Massetti M, Tasle M, Le Page O, et al. Back from irreversibility: Extracorporeal life support for prolonged cardiac
arrest. Annals of Thoracic Surgery 2005;79:178-83.

The survival of patients after prolonged cardiac arrest is still inadequate. Extracorporeal life support (ECLS)
represents an alternative therapeutic method for patients who do not respond to conventional cardiopulmonary
cerebral resuscitation. This technology is used to support the circulation of a patient with severe cardiac failure.
Between June 1997 and January 2003, 40 ECLS procedures were performed in patients who presented with refractory
cardiac arrest. During external cardiac massage, the patient was connected to an extracorporeal circuit by the insertion
of an arterial and venous cannula through the femoral vessels. The extracorporeal circuit included a centrifugal pump

and an oxygenator. Mean age was 42 7 15 years; the average time of external cardiac massage was 105 7 44 minutes.

Once the circulation was restored, 22 patients were disconnected from the extracorporeal circulation because of brain
death or multiorgan failure; after 24 hours, among the 18 survivors, 6 were weaned off the pump, 9 were bridged to a
ventricular assist device, and 2 patients were directly bridged to cardiac transplantation. Eight patients are alive and
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without any sequelae at 18 month's follow-up. In prolonged cardiac arrest with failing conventional measures, rescue
by extracorporeal support provides an ultimate therapeutic option with a good outcome in survivors. Our results
encourage the wider application of ECLS for refractory cardiocirculatory arrest in selected patients. The high rate of
neurologic death needs further improvements in the early phase of resuscitation maneuvers.
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Megarbane B, Leprince P, Deye N, et al. Emergency feasibility in medical intensive care unit of extracorporeal life
support for refractory cardiac arrest. Intensive Care Med 2007;33:758-64.

OBJECTIVE: To report the feasibility, complications, and outcomes of emergency extracorporeal life support (ECLS)
in refractory cardiac arrests in medical intensive care unit (ICU). DESIGN AND SETTING: Prospective cohort study
in the medical ICU in a university hospital in collaboration with the cardiosurgical team of a neighboring hospital,
PATIENTS: Seventeen patients (poisonings: 12/17) admitted over a 2-year period for cardiac arrest unresponsive to
cardiopulmonary resuscitation (CPR) and advanced cardiac life support, without return of spontaneous circulation.
INTERVENTIONS: ECLS femoral implantation under costinuous cardiac massage, using a centrifugal pump
connected fo a hollow-fiber membrane oxygenator. MEASUREMENTS AND RESULTS: Stable ECLS was achieved
in 14 of 17 patients. Early complications included massive transfusions (n=8) and the need for surgical revision at the
cannulation site for bleeding (n=1). Four patients (24%) survived at medical ICU discharge. Deaths resulted from
multiorgan failure (n=8), thoracic bleeding(n=2), severe sepsis (n=2), and brain death (n=1). Massive hemorrhagic
pulmonary edema during CPR (n=>5) and major capillary leak syndrome (n=6) were observed. Three cardiotoxic-
poisoned patients (18%, CPR duration: 30, 100, and 180 min) were alive at 1-year follow-up witliout sequelae. Two of
these patients survived despite elevated plasma lactate concentrations before cannulation (39.0 and 20.0 mmol/l).
ECLS was associated with a significantly lower ICU mortality rate than that expected from the Simplified Acute
Physiology Score II (91.9%) and lower than the maximum Sequential Organ Failure Assessment score (>90%).
CONCLUSIONS: Emergency ECLS is feasible in medical ICU and should be considered as a resuscitative tool for
selected patients suffering from refractory cardiac arrest.
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Mooney, M. R., K. V. Arom, et al. (1991). “Emergency cardiopulmonary bypass support in patients with cardiac
arrest." J Thorac Cardiovasc Surg 101(3): 450-4.

Emergency percutaneous cardiopulmonary bypass support was instituted in 11 patients in cardiac arrest refractory to
conventional resuscitation measures. Emergency percutaneous cardiopulmonary bypass support was used in five
patients in whom cardiac arrest occurred as a result of a complication in the cardiac catheterization laboratory (group
1) and in six other patients in cardiac arrest (group II). A 21F cannula and a 17F canaula were percutaneously inserted
into the femoral vein and artery. Flow rates of 3 to 5 L/min were achieved with restoration of mean arterial pressure to
70 mm Hg (range 50 to 75). The status of all 11 patients was improved initially both clinically and hemodynamically
with percutaneous cardiopulmonary bypass. Of the group II patients, three had anatory unsuitable for percutaneous
transluminal coronary angioplasty or coronary bypass grafting, could not be weaned from cardiopulmonary support,
and died; three of these patients had coronary artery bypass grafting and two survived. All five group I patients
underwent successful coronary bypass grafting and survived. Of the seven patients with anatomically correctable
disease, all seven were discharged from the hospital. With conventional management nearly all seven of these patients
would have died. Nine of 11 patients underwent a cardiac operation and seven of the nine survived. The operative
mortality rate was 22% and the overall survival rate was 64%. At follow-up (nean 7 months), all seven patients are
alive and six have resumed a normal and active life-style. In conclusion, efergency percutaneous cardiopulmonary
bypass support is a powerful resuscitative tool that may stabilize the condition of patients in cardiogenic shock and
cardiac arrest to allow for definitive intervention.
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Morimoto N, Ishii T, et al. (2003). "Out-of cardiac arrest patients which were transferd to our Emergency Critical Care
Center." Journal of Tsuyama central hospital 17(1): 17-23.
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Nagamine K (2002). "Resuscitation with pericutaneous cardiopulmonary support." Resuscitation 21(2): 14-17.
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Nagao, K., N. Hayashi, et al. (2000). "Cardiopulmonary cerebral resuscitation using emergency cardiopulmonary
bypass, coronary reperfusion therapy and mild hypothermia in patients with cardiac arrest outside the hospital." ] Am
Coll Cardiol 36(3): 776-83.

OBJECTIVES: The purpose of this study was to evaluate the efficacy of an alternative cardiopulmonary cerebral
resuscitation (CPCR) using emergency cardiopulmonary bypass (CPB), coronary reperfusion therapy and mild
hypothermia. BACKGROUND: Good recovery of patients with out-of-hospital cardiac arrest is still inadequate. An
alternative therapeutic method for patients who do not respond to conventional CPCR is required. METHODS: A
prospective preliminary study was performed in 50 patients with out-of-hospital cardiac arrest meeting the inclusion
criteria, Patients were treated with standard CPCR and, if there was no response, by emergency CPB plus intra-aortic
balloon pumping. Immediate coronary angiography for coronary reperfusion therapy was performed in patients with
suspected acute coronary syndrome. Subsequently, in patients with systolic blood pressure above 90 mm Hg and
Glasgow coma scale score of 3 to 5, mild hypothermia (34 C for at least two days) was induced by coil cooling.
Neurologic outcome was assessed by cerebral performance categories at hospital discharge. RESULTS: Thirty-six of
the 50 patients were treated with emergency CPB, and 30 of 39 patients who underwent angiography suffered acute
coronary artery occlusion, Return of spontaneous circulation and successful coronary reperfusion were achieved in
92% and 87%, respectively. Mild hypothermia could be induced in 23 patients, and 12 (52%) of them showed good
recovery. Factors related to a good recovery were cardiac index in hypothermia and the presence of serious
complications with hypothermia or CPB. CONCLUSIONS: The alternative CPCR demonstrated an improvement in
the incidence of good recovery. Based upon these findings, randomized studies of this hypothermia are needed.
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Nagao, XK., K. Kikushima, et al. "Early induction of hypothermia during cardiac arrest improves neurological
outcomes in patients with out-of-hospital cardiac arrest who undergo emergency cardiopulmonary bypass and
percutaneous coronary intervention.” Circ J 74(1): 77-85.

BACKGROUND: Therapeutic hypothermia for comatose survivors of out-of-hospital cardiac arrest has demonstrated
neurological benefits. Although early cooling during cardiac arrest enhances efficacy in animal studies, few clinical
studies are available. METHODS AND RESULTS: The 171 patients who failed to respond to conventional
cardiopulrhonary resuscitation were studied prospectively. Patients underwent emergency cardiopulmonary bypass
(CPB) plus intra-aortic balloon pumping, with subsequent percutaneous coronary intervention (PCI) if needed. Mild
hypothermia (34 degrees C for 3 days) was induced during cardiac arrest or after return of spontaneous circulation. Of
the 171 patients, 21 (12.3%) had a favorable neurological outcome at hospital discharge. An unadjusted rate of
favorable outcome decreased in a stepwise fashion for increasing quartiles of collapse-to-34 degrees C interval
{P=0.016). An adjusted odds ratio for favorable outcome after collapse-to-CPB interval was 0.89 (95% confidence
interval (CI) 0.82-0.97) and after CPB-to-34 degrees C interval, 0.99 (95%CI 0.98-0.99) when collapse-to-34 degrees
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C interval was divided info 2 components. Favorable neurological accuracy of a collapse-to-CPB interval at a cutoff of
55.5 min and CPB-t0-34 degrees C interval at a cutoff of 21.5 min was 85.4% and 89.5%, respectively.
CONCLUSIONS: Early attainment of a core temperature had neurological benefits for patients with out-of-hospital
cardiac arrest who underwent CPB and PCI.
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Ohata T, Sakakibara T, Takano H, Izutani H. Plasma brain natriuretic peptide reflects left ventricular function during
percutaneous cardiopulmonary support. Ann Thorac Surg 2004;77:164-7.

BACKGROUND: Plasma levels of brain natriuretic peptide (BNP), a cardiac hormone secreted predominantly from
the ventricle, are elevated in patients with myocardial infarction, hypertension, and dilated cardiomyopathy. In this
study, we assessed the usefulness of measuring BNP to evaluate left ventricular function in patients with severe heart
failure receiving mechanical circulatory support. METHODS: Plasma BNP and creatine kinase (CK)-MB levels were
measured serially in 8 consecutive patients with cardiogenic shock who received percutaneous cardiopulmonary
support (PCPS) at Osaka Police Hospital from August 1999 to March 2000. Coronary artery bypass grafting or
percutaneous transluminal coronary angioplasty was also performed in 5 patients during PCPS; in addition, 1 patient
underwent insertion of a left ventricular venting catheter and implantation of a left ventricular assist system after
PCPS. RESULTS: Five patients were weaned from PCPS, and 3 died. In survivors, plasma BNP and CK-MB levels
correlated positively and significantly (r = 0.968, p = 0.03). After PCPS was initiated, plasma BNP levels gradually
decreased in survivors, but not in patients who died {p = 0.003). CONCLUSIONS: These results suggest that plasma
BNP levels accurately reflect myocardial damage in patients undergoing PCPS. A decrease in BNP might appear to
indicate improved left ventricular function and predict successful weaning from mechanical support.
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Shinn SH, Lee YT,ASung K, et al. Efficacy of emergent percutaneous cardiopulmonary support in cardiac or
respiratory failure: fight or flight? Interact Cardiovasc Thorac Surg 2009;9:269-73.

We retrospectively evaluated early outcome and conducted this study to determine the predictive factors for
percutaneous cardiopulmonary support (PCPS) weaning and hospital discharge. From January 2004 to December
2006, 92 patients diagnosed as cardiac or respiratory failure underwent PCPS using the Capiox emergent bypass
system (Terumo, Tokyo, Japan). The mean+/-S.D. age was 56+/-18 (range, 14-85) years and 59 (64%) were male. The
mean duration of PCPS was 90.9+/-126.0 h and that of cardiopulmonary resuscitation (CPR) was 51.1+/-27.8 min.
The rate of weaning was 59/92 (64%) and the rate of survival to discharge was 39/92 (42%). The results indicated that
the etiologic disease (myocarditis) and the cause of PCPS (cardiopulmonary arrest) are significantly correlated with
weaning, whereas cardiopulmonary arrest and a shorter CPR duration (<60 min) are considerably correlated with
survival. On the contrary, elderly patients (>75 years) have similar rates of weaning and survival compared with
younger patients. PCPS provides an acceptable survival rate and outcome in patients with cardiac or respiratory failure.
Prompt application and selection of patients with a specific disease (myocarditis) provides good results. It is also
effective in elderly patients, providing hospital survival similar to that for younger patients.
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Takahashi T, Harada M, et al. (2009). "The survey of out of cardiac arrest patients treated with pericutaneous
cardiopulmonary support(PCPS) at Emergency Critical Care Center of the National Hospital Organization." IRYOU
63(7): 431-435.
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Tanno X, Itoh Y, Takeyama Y, Nara S, Mori K, Asai Y. Utstein style study of cardiopulmonary bypass after cardiac
arrest. American Journal of Emergency Medicine 2008;26:649-54.

Objective: The aim of this study is to describe the effect emergency cardiopulmonary bypass (CPB) for resuscitation
on the survival rate of patients. Methods: The study population was coinposed of persons 16 years or older who had
out-of-hospital cardiac arrest and were transferred to the Sapporo Medical University Hospital from the scene between
January 1, 2000, and September 30, 2004. Children younger than 16 years and persons who were dead were excluded.
Data were collected according to the Utstein style. Survival rates and cerebral performance category were analyzed
using % analysis for the patients with presumed cardiac etiology. Cardiopulmonary bypass was applied to patients
who showed no response with standard advanced cardiac life support. The interval from collapse and other noncardiac
etiologies were considered criteria for exclusion. Results: Of the 919 patient medical records reviewed, CPB was
performed in 92 patients. Of the 919 patients, 398 were of presumed cardiac etiology (n = 66 for CPB), 48 patients
survived, and 24 patients (n = 7 for CPB) had a good cerebral outcome (cerebral performance category score 1), With
CPB, the rate of survival at 3 months increased significantly (22.7% vs 9.9%, P < .05), but the rate of good cerebral
outcome (10.6% vs 5.1%, P = .087) showed a positive trend. Conclusion: The use of CPB for arrest patients was
associated with reduced mortality. It did not increase good neurologic outcome significantly. Still, 7 cases with intact
central nervous system would have been lost without CPB
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Thiagarajan RR, Brogan TV, Scheurer MA, Laussen PC, Rycus PT, Bratton SL. Extracorporeal membrane
oxygenation to support cardiopulmonary resuscitation in adults. Ann Thorac Surg 2009;87:778-85.

BACKGROUND: Extracorporeal membrane oxygenation (ECMO) to support cardiopulmonary resuscitation (CPR)
has been shown to improve survival in children and adults. We describe outcomes after the use of ECMO to support
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CPR (E-CPR) in adults using multiinstitutional data from the Extracorporeal Life Support Organization (ELSO)
registry. METHODS: Patients greater than 18 years of age using ECMO to support CPR (B-CPR) during 1992 to 2007
were extracted from the ELSO registry and analyzed. RESULTS: Two hundred and ninety-seven (11% of 2,633 adult
ECMO uses) reports of E-CPR use in 295 patients were analyzed. Median age was 52 years (interquartile range [IQR],
35, 64) and most patients had cardiac disease (n =221; 75%). Survival to hospital discharge was 27%. Brain death
occurred in 61 (28%) of nonsurvivors. In a multivariate logistic regression model, pre-ECMO factors including a
diagnosis of acute myocarditis (odds ratio [OR]: 0.18; 95% confidence interval [CT]: 0.05 to 0.69) compared with
noncardiac diagnoses and use of percutaneous cannulation technique (OR: 0.42; 95% CI: 0.21 to 0.87) lowered odds
of mortality, whereas a lower pre-ECMO arterial blood partial pressure of oxygen (Pao(2)) less than 70 thm Hg (OR:
2.7,95% CI: 1.21 to 6.07) compared with a Pao(2)of 149 mm Hg or greater increased odds of mortality. The need for
renal replacement therapy during ECMO increased odds of mortality (OR: 2.41; 95% CI: 1.34 to 4.34).
CONCLUSIONS: The use of E-CPR was associated with survival in 27% of adults with cardiac arrest facing
imminent mortality. Further studies are warranted to evaluate and better define patients who may benefit from E-CPR.
LOE: 4

QUALITY: good
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ERBOMEBRBEDZDDHT L FF4 2005 T

X, #BEROHI#EED (percutaneous cardiopulmo-
nary support, PCPS) % H\w /=258 CPR ® evi-

dence based medicine (EBM) &, MiEfEIiEERH
PEWLMEILLBRET, TORRNERETERLSE
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(RERRSLEYHEL L), b L LB
ITHRICIVBETRLZSEICERTRETH S
(class 2 b) & L7299, 2008 4£ Lancet 2B
(Chen Y-S, et al) »SBREAMEIEBREICHT S
PCPS %y E»3#es 11720 Chen 513 PCPSIZ X
LEEERBARCRIAFERrREI YL, L
L, BEEREZHALTELT, HR¥ENER
DEBLYUBIAEHTE Lh o729, Thbb,
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Besb O IE BE T 5 PCPS (BRIRHRE L&
) ZHWABEHCPROEBM i, oA Th
Vo £IT, PRAHRERIETHENT, EAE
FEBE - METENFE - 75 ANHEE - HEE
WEEZ 2 MRE Lz, £L T, 2008 £10 A %5
Z Ak LA & B AER % A L7z,

B. 27O~

B.1. i@ EMRD B EMERER

B.1.1. AREM

OHCA B&E 239 528 CPR (PCPS & &4k
R &) PHRFNEREYUET 20T, %
HoPliZTasz L,

B.1.2. #A%RiREH

OHCA BE X7 2 MBRFNEROUEIL, &
BELCPR (PCPS L R {RIRIEE 2 &) %, fERDCPR
(EHERELED) LVERTWS,

B.2. XM&REE
B.2.1. BRE%E
BUTo&Tzii/zd OHCA D&%

- MELLEBFT R ASGEME) (ventricular fibril-
lation, VF) F 7213 RO 8030 (pulseless
ventricular tachycardia) OEMN(MEE

s NARY ¥ F—CPROKFE bR

- bR E R LMF IR

- 119 F @A & iRBEEIE £ C 45 2N

SRE# 155 OEEKYCPRT b HOOHERS
5

B.2.2. BRAFRE

BT OWFNAIEEE$ 5 OHCA BE IR RER

WCHAANGR WV,

- EE 20 BRI E X 75 ML L oA

« FERERI O B EAETEEE (activities of daily liv-
ings, ADL) "REOEA
BREFHELRE MG, EWhEL Lo
R, —KEHEZAESR, EAICEE L H
K7 SERBIIREFEE, KA, &)
BEEMRARIRAE GREMAIR 30C i)

- Fxhk (REF) OREIHEOh 2L

@R BE FRIREEZET) ORI

1 MELLERETRASVE/VT i, CPRD Lw
IS TH 5D, OHCA BEHD 5 b #E.L BT
RALEME) (ventricular fibrillation) ¥ 72
IR O Z A (pulseless ventricular
tachycardia) (ff8CVF) o, B,
BN L 25058, L2 L, B
E.LEMAS VE/pulseless VT HITH - TH I
BeRi& R b MEILIREBOEA, #ERDCPRIC
X5 B MRENRRONERIL, BDT
BETHLY 990,

2MELLERBT R VE/VT ORI, L EE»S
MELERESFE TOBMIEY, VE/VT
WKEBLEEETH-TH, WEHLENTZE S
TORMMPEET S &, MRENERRTOLE
PO THEEZ LEIEICBITL T 90,

3. MF1E2 & PCPS % BRB) S & 5 T TOREE At
BETTTS13L, HRFNRRBOSIER
HEEL 725, EDPCPSE B S 5 ¥ TORF
fid, 0145 ~60 53 BH, &EH IS T
BBV bAEORBERMEHR T, 119%
D HRFERIE F T304 (bRl o
BEE2AELTWE9 0,

40EIEDOREED, FEOBEORE L, MR
BIROBEIBO CHETH 59,

5. 5EF, CPRFEDH A FIA4 V2%, KA
LR 5D, BEE L, PCPSHARICKINE R
ICRIED S D EHE VD I,

6. BFEMARMAIRAE (REBMAIR 30T ki) T2
Ko T BB, IRAREEE T 5
ORI, A& TH S, 72, BFHE
AR (GREBMAIRI0T i) TLME IR ICHE-
TWwaHIE, £ ORiE: TPCPS% W TER
LTwaD3,

B.3. MRSINDMERES

AEOBIMIER L, LROEHRBREZ T
EBNUCH LT, BICPCPSZEALTWA, H 50
BLTWR, OBWTFNPTHLILENH L, &
HORBREMFIZLTICRT,



B.3-1. PCPS ek DEMH
1) BRBEICHY L-SEMICKH L, WiFtE
DT 7T ban, BLXUPCPSEICBIT A
B\ b avEEET 5k
2) UToOBEE R ITEDTPCPS 2 EMiT 5
iiEa
a) MELEMMAVE/VT T, Z0# 0811
(asystole) ¥ 72 1ZEIR M B RITE) (pulseless elec-
trical activity; PEA) 12847 L7-4EH)
b) #ELLERASVE/VT T, #0#% 3 VE/VT
HFRRE L T B ER]
B.3-2. 3E PCPS B DR D EH
1) ERBEICHKL L-SEFNCN L, mEEtE
DWEFET D b AN, BLUFEPCPSHEICBITS
WETO I VEERT AR
) UTOBEEZMNRICEDTPCPS £ L %
W R
a) MIEOERMPVE/VT T, D% asystole T
7213 PEA ICRAT L7 4EH
b) FIEL.LERASVE/VT T, #OH% S VE/VT
PHEF L T SR
¥, REHZI5HSUAICROSC 14ME) 28
BONIEBISHE OB R RICR LB, Kk
% ROSC JEFIC PCPS # E ¥ 5 ik id, Ik
PCPSE & LTOBMERLD 5,

B4. FH¥1>

R TE) & Lo RTS8, SR REE R LT3k
TR CESMEBEROT— 7 25T %,
EZMEERE, BEITo TV LIBRICETVT
PCPS#, JEPCPSHOWTRADEBE T F a2
ZEINT B, BT, MEEBFEEZCS
W, BHMROBEEZHIL, £Ho0BET
O b aVITHED R IET B

B. 4-1. RIEHVECR

SRR DO FEHEYERIE, EE5EE - Ui
BB LI S 5 RERe (T
20412 8 1 H —# 2 E ; http//www.niph.go.jp/
wadai/ekigakurinri/H20_12_01_shishin-all.pdf)

L UEEGBE R L 72 BRIRIEIC B ¥ 2R3
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fgst (FRL 204 7 B 31 HAWMIE ; http//www.
mhlw.go.jp/shingi/2009/02/d1/s0204-9e.pdf) 123k
D&, AfROTF— s RE‘EOEREHEEL, 55
MEROHHREEZERICREL, ARBICHE
BEORDHFT 255,

B. 5. EGIBERDFIE

1) IEESERPRE T HEEY A ML, AE
NEHBLUBRESR L BEBI I~ FEITIG
BEDLLDICLELEHLERT S

2) FRIB N EMDS, WHBEHERE 75 <4
VANV I =LA Y7 =3y MEHR (O
AT — FRESL LU FIEHREAR) HH0n
X FAX T 5

) F=FIATVAY MV I —T, @O
B & 47V, R T ESMERR O FIE LR
BT A

4) R BEMIZ, ZRZhoiikicslh Y
b N7 AFHRE (PCPS, & 5\ ZJEPCPS) I
EONTHE - EBEIT

5) AFZEHAERIZ, BEBFBERICEYVER
L7ZBAE, #RPlF—F<i2YAv bt
YE—IER L, BRIEROBEEXT)

B.6. BlWUfHIAE

EEREICEHR L/ BEICPCPS 2 B ICHifT T
EHMEIEIMON TV A0, HEZEIIBWT
BRI ETT 5 OHCA FEFIIC PCPS % MY
WWEBALTWAHizk % PCPSEEIC, EAL Tz
MR (BREEEERESCEYPE, 20 R0
CPAHIIHTLAHEBHLEATET W) %3k
PCPS#HICEIY 41 %,

B7. &0

DTERRIE LTEBROREICEMRT LD E
L, BEBLLTHESA N4 VICX A HIEERZSE
WBY 5B,

B.7-1. ML EDARZE O MLy - 10

[RE - IPRE ]

1) (KRR 3R IMAE % B 2



2) BT ET B,
3) PaCO: iZIEH#H (36-44mmHg) 12fRD,

(TEZRE ]

1) B2 0 EHIRE R
CAG) :
drome, ACS) %59 A ICEWEL, EE2 D

BWESBEWEERS v —Nv ¥ a v
(percutaneous coronary intervention, PCI) %
EHY 5o Fiip, LEM, BERBR &0 5H
ML CACSZEE,

2) RILE 2 8T 5o
3) 12FHBLER, W v 7 ZREE, K

(coronary angiography,

LEEREErs»E= - L, LEBSERE
PREEMT 5,
4) HEZEME  FHIME (MAP: mean arterial

pressure) T 65mmHg Pl E

5) BIEER IR E © 05ml/ B L b

6) TOMDIEED /ST A —F — | FLEEE< 4.0
mmol/L, BE#HRMBEMME (SVO02)
>=65% & B\ I L REHIRBE R Sa 1 >=70%
LEEBEEEICLLZSLEHT %,

7) B LERIRIE (central venous pressure, CVP)
12 ~ 15mmHg
DIMEEEE | (WET3M] MEBRAEERORE
2005 < EFEAEHEFH > MY

8) FIARIRE © [WET3MR] HBEREHE DS
2005 < EFAEFEEF > 1ZHHMY

€ESER$E)

1) REMARR % BEMR, BERR, /o3miiE
TE=F—L, BFREEELEAT S,

2) BARREERR, EHROBR=TIVICHE
9 5. BBUCARHERBERIZ32~34TCH
%

3) WHEIEEE, 1C/RH DL ARMBIICE
BARRICES 9127 5)

4) WHFRAEIZ 24 E L, BERIIERIC
79

5) BAERBEOGEER, FHRICEED,

6) fHiR (36CLLE37CHRM) IMERIZITI.

B, LMEFEE - WBEREKELR L2 HH

S EIEEE (acute coronary syn-
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LT%,%%@%‘ L
i (BERRIR, My BB
BoORWVWEIICE ﬁ?“éo

(USRS - SR - FobizE]

1) PUESSEE | B L OTFHRSICE LTI
bz, —RICEEZ AL OLBEITIITHE
BENCHEREE L RS T 5,

2) R  EEBIOV—FUERHICELTI
Rl %o —BITARAIRIEE O HEI &,
shivering B ICHEH 5

3) HARRIE OV —F Y EAICE L T b v,
—MRICEEER 2R L LT shivering 233 > b
=V TCELWEXICFEHTS

[Z04t]

1) MEEBOEMIZOWTIIMb R, &E
ZEToO, KD HbETEET S L9
WWEHT S,

2) B - BUMAELY, A N4 212 | C8#iT 5,

B.7-2. PCPSEic k73R E7O ML

[PCPS]

1) BN TPCPS 2 AT HZ L2 FAIE T35

2 BARELEDICELIIN =2~V arD
ERATREIC R A L) ICEHLTHB L,

3 HABME  BEAEMbR YV,

4) % - BA = 2 — VAR, JER, KB
g FRET 5,

5) 3% il A = 2 — VAL E  libkv,

6) PCPSYEB)  TORIL, 119F B T /12130
FIE» 5607 N%E BEEE L, 904 % THA
T 5o 9053 % BAEFITRER L TR
T 5,

7) PCPS#i & 3, BAMARRARE (B4 L/min
BE) &L, BREB L EREE (LE - 038
¥) L, PCPSHEZBHERAET 519,

8) ALMi DM REZ, BHiskOFEE (NS
%,

9) PLEEEFRE OB IIR b 2 v,

10) {EHEILEEREIRE (activated clotting time,
ACT) 3, ZHEROBEIZERLT 54, #15
~ 25 fECAEIT B,

RWHETE, RESF
B%&) 2371CULI



11) TRURM ORI 2 Mb v (BE &R, B
HitEE, 7 F—Y20#T, JLEBEBELER,
Fy 75 —MiET, BREEROME, BIE
ROELZERE)

12) BRI T A~ O RIS H % b kv,

13) PCPSEERL DB | ZHER OHREEICRERT 5
(MLE, DA%, ASEEES), LR,
LR#, ETCO;, REZLE),

14) PCPS Flfi o #iE L, (1) BENBEAL .
REGHR - HO P CMEESELHNTD
PCPSOWHE % MFTERVIEAE, (2) hiEH
REEE R OBREICEMR), 3) FIMTEL
WHI . A= 2 - VEAREISOH M, H
LB WM 72 &

[KEIBRA SV — 3 ¥ v 7 (IABP :intra

aortic balloon pumping)]

1) ER & LTEPIERET 5,

B.7-3. 3EPCPS#Ic BB AE O NN

HMBRRAEZEOIRE YD CHIM L IERENCPRZ

EMT 5. ROSC P F 6 NMERBIENREL T
TR R 9 12 LR D EARREE & EHiT 5.ROSC
BRONTPERBEBIRLEL VAL, O
MEVEEE - WRREEL 2 EHT 2,

B.8. fHM@RR

B.8-1. TEFHMIER

1) &E1 % A D Cerebral Performance Catego-
ries (CPC) B AHRERE (CPCl) RUPE
EREE (CPC2) (LT favorable outcome) MDA &F
BoEE

B.8-2. BliRKEHEEE

1) ;BFERF @ favorable outcome @ &4

2) :BEE 6% B £ ® favorable outcome D &S

3) BREECIELLEH

4) BERICETHEHEINLIEH

B) BV R Y 777 ¥ —0RE (HBEZE DRI,

BEZICX A CPROAES)
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BO.#

B.9-1. &M

PCPS 7, FE PCPSHIZBIT 5 favorable out-
comes DEG %, 74 _FME, F 7213 Fisher ®
ERERERMEIC X o THET 5,

B.9-2. BIREYEFHT

(BHEIR2 777 5 — L FHDOEE]

PCPSEEZMRIT, T M AEHKELER, 25
MIZ favorable outcomes (BBERF, BREH#1H A,
67 AR, FAZHE, W, £#, FHEY R
777 8K LY RT 4y ARSI EIT
W, BVRI 7775 —0F v AL ZOR B
EEEENT 5, MEFEZITIVIREELL, #
BKH#EIL <005 LT 5,

[22}]

ABEHRSZ RS (DPCEEA LT bRk
1, DPC B XL UMkE migh) 205, PCPSH,
JEPCPSHEDEROTBMEEZEMT 5,

B.10. FEEFIER

PCPSOFRZICET HEANOFEDOL a2 —R
CARBESMIERRIC BT 5 PCPS TRl 7 — %
THRAMEBENLIERIY, EHOBERO
JIAT— - By IN— TSRy 7 T
Y- AHEEERM (CPCL) ¥R PEERSE
(CPC2), £ 73 NI¥T 5 b D DEI4EIL, PCPS
BETH 10%, FEPCPSEETH 2%, LFHENT,
ZHICETE, a 2T7—=005 fLT—=020(%
A Z5ikd 5\ 1% Fisher O EREMERRE) O &M
T, EHICLELEAREHELLL S, &8
125810 DFEFIEBALE & HEE S iz 5HEI
SPSS Sample Power ver.20 (SPSS, Inc., Chicago,
IL, USA) ZHw7e LA L, JEPCPSEDHREIC
LT, PCPSHOBEW LW EHNTFRER,
PCPS# ( JEPCPSH=12TYZ V—bT B L
BEL CLERERRESTHE T 5 &L PCPSE4p, 3
PCPSEE 188 IS LETH 525, 20%RE DR -
ik #ZE L, PCPSH 120 %), Ik PCPS B 240 5
zHIELT 5,



B.11. iR R UREIEE

EEH, BRI A, #8974 CPRBEC
MY 2EMOEDFMEITo T L2 AL
LT, TROHBZBERHO-RL L TNET

5o

(B &R ]

[PCPS BR#aET 0 B8 DIKEE,

iy ()

il

&K (cm)

#HE (kg

BSA

FREE

A

HEZEOH K

LMEIE DRI

NA A% ¥ — CPROKE

NA R v ¥ — CPREWEOEH
TROGE R L

CPR ®H%)
KBERy, REEHE, REEROLBRECG)HETE
ReBERy, kO BRMENE
RBERT, REHROTE R 7 V5 E (mg)
RBEHOT POV ViEE5E (ng)
kBN TV HES5E (ng)
PIARERFEKS OFE

SRIERT, SkEBTh OFBELEAIR O A
AAEILE (mm)

HEMER (T)

ARIRI 2 ERAL

Mg EEE (AF - M)

WA IS NHs 1 (ug/dl)
REREOHE

ROSC (HT-LHFEH) 0FELRE

itibez)

RAGLEIED HHE L CORE (5)
IR 5 119 F B E CORE ()
119 FEHA S BE £ TORRY (49)
BAEPOBEB LI TORE (&)
BR»POHE L TORE (54)

WA S PCPSYEEN & CORM (&) & &

[PCPS]

PCPS #AHIH (K

PCPS F¥yiysii&E (L/ )
HALZATROK (HA)
—RIGEHHE

RO EBHE

EEPNGEE 0]

PCPS # LB

PCPS [H B~ D B #1825 OHA
S8 oY EIE L]

TR DA
FEEHAN R 2 SR O ML &

[Z D]

emergency CAG DA
CAG DR,

PCI DA%

PCIIC X 2 BBOA &
IABP O EE
MFHEACER DA &
RARRREGEH O F &
AR RO BREAR (T)
HEMERE CORERE BFH)
IR FRREE (FHE)
R—ARA—=H—DEFERE

(77 bAa)

ICUZEZH# (H)
A% (H)
HO/0EER (ROSC) 0%

Pittsburgh Cerebral Performance Scale

FCRREZ &

[2x 1]

ABERSEERER (R
PCPS & HIZH o 7- BB AE (M)
RIBTEAPCPSERICE L-BE () e

B.11. LLE®D SAVE-UMRICH T D ANHE
H%Z p33 ~ 35IZ7R7 .

B.12. SAVE-JONOv pAKELT
DERERD PCPS - {BiF %% - PCl2&1
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{288/ CPR DRIm & /N1 O MAZRERX
Circulation Journal §512#8% (2010: 74: 77-85)
SNz BIRKICR T,

B.13. ¥ &

ARSERTF TIZOHCAER %315 & L7z PCPS-
BRRREIC L 2 BERWCPROME LIRS 5 72
DI, BRBIEO TS ¥, BTEoR 0
ZREL, 7abanvzElkl, EHZHEBL .
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BEFBRFMARGDE (BRSBEBFLEBERMRESMRASEE)
DIAMFRES

ERIERT — I N—ADEE

2EMEE  RE B RAUSEAKFERR

IRy OIFERE HROMERER BiF

=

HPELETH D Eibwm L7

RER .U i#BY (percutaneous cardiopulmonary support, PCPS) % i\ 7> 28 M.L IR A B0
RERNAGCELBECHRIEL - ZSRBRREMER L2V FI T s 8255 BT, KIFS 05ERZ
BADEHEBZOM Lo COER, BENREIICE, BRZERETHAY Y ¥4 VB2 EDE

A. WizZTEHY

LiEE4E (cardiopulmonary resuscita-tion,
CPR) L HBLMEBBEDLDDOTA FIA Y
2005 TiX, BEMLHi#B) (percutaneous car-
diopulmonary support, PCPS) #H\Ww/-E81
CPR ® evidence based medicine (EBM) %, I
TAF LR HAE W OEILEE T, CORERPEE
MEELZHE (BERLEYHELR L), b LG
IEBRECMATHRIC L VIBEWTR LS FICERT
RETH5D (class2b) & L7z Thbb, B
OMEIEBRE T 5 PCPS # W REMCPRD
EBM ZHAL TRV % T TRITE T »H 5 4
TIRAET 5 B CREMAZSSHAANEEZRETL,
PCPSIC & Atk E AT b N 72L& IEBE O
BIF— 2 %2aimE, BAMEICNETLF—%
N—2eWHE L

B. IR A*

Best O Ik BE T R CPROFRRBT
EPCPS% HW7-REBIHCPRIFFEDIRE L,
AR LELIEFBEHFAANEE 2 54 Lz,
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