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Idris 2015 

Compression fraction > 80% 
Christensen 2009 





ILCOR recommendations 2010 
There are insufficient data to support or 
refute the routine use of load-distributing 
band CPR, LUCAS CPR, or mechanical 
piston CPR, instead of standard CPR.  
 
On the basis of case reports and case 
series it may be reasonable to consider 
LDB or LUCAS CPR to maintain 
continuous chest compressions while the 
patient undergoes percutaneous coronary 
intervention (PCI) or computed tomography 
(CT) or similar diagnostic 
studies when provision of manual CPR 
would be difficult. 



Autopulse™	  



ASPIRE	  trial	  (autopulse)	  

% 
survival 

 P=0.06                  P=0.006 

Hallstrom	  A	  et	  al	  	  JAMA	  2006	  

Autopulse (n=554), Manual CPR (n=517) 





(1) 4 hours training, continuous monitoring for protocol compliance.  
(2) Pre-trial simulation study of provider compliance with the trial protocol.  
(3) Three distinct study phases (infield training, run-in, and statistical inclusion)  
(4) Monitoring of the CPR process  
(5) Randomization at the subject level after the decision to resuscitate  
(6) Use of the Group Sequential Double Triangular Test with sufficient power to 
determine superiority, inferiority, or equivalence. 



AutoPulse	  
(n	  =	  2099)	  

Manual	  
(n	  =	  2132)	  

P	  

Survival	  to	  discharge	  (%)	   9.4	   11.0	   NS	  
24-‐hour	  survival	  (%)	   21.8	   25.0	   NS	  
Compression	  fracMon	  (%)	   80.4	   80.2	   NS	  

Adjusted survival to discharge = OR 1.06 (95% CI 0.83 – 1.37) 

Wik L. Resuscitation 2014;85:741-8 





LINC trial 

A multicenter, randomized, controlled trial  
designed to evaluate the efficacy and safety of:   

 
LUCAS concept for resuscitation of OHCA 

including defibrillation during ongoing 
compressions  

 
vs. 
 

manual CPR according to 2005 guidelines 

 
 
 
 

Rubertssen JAMA 2013 



LINC	  TRIAL	  



Outcome 

4-hour 
survival 

23.6% 

23.7% 

4-hour survival: 
Risk difference -0.05% 
95% C.I. -3.32 – 3.23, p=1.00 



Authors conclusion 

In clinical practice, mechanical 
CPR using the presented 
algorithm did not result in 
improved effectiveness 
compared with manual CPR 



 

 

Pre-‐hospital	  Randomised	  Assessment	  of	  a	  Mechanical	  Compression	  
Device	  In	  Cardiac	  Arrest	  (PARAMEDIC)	  Study 



Study	  design	  

Pragma&c,	  mulM-‐centre,	  cluster	  randomised,	  clinical	  
effecMveness	  trial	  

P	  opulaMon:	  Adults,	  non-‐traumaMc	  OHCA	  
I	  ntervenMon:	  LUCAS	  CPR	  
C	  omparator:	  Standard	  CPR	  
O	  utcome:	  30	  day	  survival,	  clinical	  and	  cost	  effecMveness	  

Protocol: Perkins GD et al Scand J Trauma Resusc Emerg Med. 2010  



Resus	  aXempted	  
Assessed	  for	  Eligibility	  

(n=	  4689)	   Excluded	  (n=218)	  
	  
Some	  cases	  fall	  under	  more	  than	  1	  
category:	  
In	  hospital	  cardiac	  arrest	  n=9	  
TraumaMc	  arrest	  n=107	  
Age	  <	  18	  n=107	  
Pregnant	  n=2	  

	  Randomised	  =4471	  

LUCAS	  n=1652	   Manual	  CPR	  n=2819	  

LUCAS	  n=	  985	  (59.6%)	  
Manual	  CPR	  	  n=638	  (38.6%)	  	  

Unknown	  =	  29	  (1.7%)	  

Manual	  CPR	  n=2808	  (99.6%)	  
LUCAS	  n=11	  (0.4%)	  	  

Follow-‐up	  n=1652	  (100%)	  
Lost	  to	  follow-‐up	  n=0	  (0%)	  

	  

Follow-‐up	  n=2818	  (99.9%)	  
Lost	  to	  follow-‐up	  n=1	  (0.04%)	  

	  



No	  difference	  in	  30	  day	  survival	  
Unadjusted	  odds	  raMo	  =	  0.91	  (95%	  CI:	  0.71,	  1.17)	  P=0.473	  
Adjusted	  odds	  raMo	  =	  0.86	  (95%	  CI:	  0.64,	  1.15)	  P=0.31	  

	  

% 



Secondary	  outcomes	  
CPC	  Unadjusted	  odds	  raMo	  =	  0.77	  (95%	  CI	  =	  0.59,	  1.02)	  	  P=0.0667	  
CPC	  Adjusted	  odds	  raMo=	  0.72	  (95%	  CI	  =	  0.52,	  0.99)	  	  P=0.0459	  

	  

% 

* 



Sub-‐group	  analysis	  (rhythm)	  
	  Odds	  ra:o	  =	  0.71	  	  
(95%	  CI	  0.52,	  0.98)	  	  	  

	  

Odds	  raMo=	  1.38	  	  
(95%	  CI	  0.80,	  2.36)	  

% 30 day 
survival 







A	  role	  for	  mechanical	  CPR	  devices?	  

•  RouMne	  use	  not	  recommended	  
•  Consider	  if	  manual	  CPR	  impracMcal	  

–  Prolonged	  CPR	  
–  EMS	  transport	  
–  PCI	  
–  Bridge	  to	  other	  intervenMons	  (e-‐CPR,	  
organ	  donaMon)	  



Adrenaline	  for	  cardiac	  arrest	  

1906                                                          1961 





•  Pig	  study	  
•  Cerebral	  oxygen	  tension	  (PbO2)	  
and	  microcirculatory	  imaging	  

•  Adrenaline	  increased	  arterial	  
pressure	  but	  reduced	  PbO2	  and	  
microcirculatory	  flow.	  

Crit Care Med 2009;37:1408-15 



Blood	  flow	  3	  min	  aeer	  ROSC	  

Adrenaline	  arm 	  	   Saline	  (placebo)	  arm	  

Films courtesy of Giuseppe Ristagno,  





Hagihara A. JAMA 2012;307:1161-8 

Whole of Japan -  2005 -2008 
417 188 cases analysed; 15 030 received epinephrine; 
13 401 propensity-matched pairs 



Dumas 2014 JACC 

n=1,556 



Prehospital Assessment of the Role of 
Adrenaline: Measuring the Effectiveness 
of Drug administration In Cardiac arrest 

n  Placebo versus adrenaline in out-of-
hospital cardiac arrest 

n  Primary end point 30-day survival 
n  Target sample size = 8000 
n  Pilot started Dec 2014 



RESUSCITATION	  OUTCOMES	  CONSORTIUM	  

ROC	  ALPS	  
Amiodarone,	  Lidocaine,	  or	  Placebo	  Study	  

Version	  24:	  Rev.	  2012-‐4-‐24	  

Vascular	  Access

SURVIVAL	  TO	  
HOSPITAL	  DISCHARGE

Persistent	  or	  
recurrent	  VF/VT*
after	  >1	  shock

RANDOMIZE

Neither
(saline	  placebo)Amiodarone Lidocaine

Population

Intervention

Outcome



Chain of survival 



Admissions following cardiac arrest  
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Extrapolated number of admissions to critical care following
cardiac arrest in England, Wales and Northern Ireland
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ILCOR Advisory Statement (2003) 
Unconscious adult patients with spontaneous  
circulation after out-of-hospital cardiac arrest  
should be cooled to 32-34°C for 12-24 hrs  
when the initial rhythm was VF. 
 
For any other rhythm, or cardiac arrest  
inhospital, such cooling may also  
be beneficial. 

TH - clinical studies 
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Death at discharge OR 1.06 (0.89-1.28) 



Critical Care Medicine In press 



High: dopamine > 15 µg/kg/min or epi/norepi > 0.10 µg/kg/min 



Interpretation 

•  Consider targeted temperature 
management in comatose survivors of out 
of hospital cardiac arrest 

•  Temperature target 33 or 35 acceptable 
•  Avoid pyrexia 
•  Delay prognostication until 72 hours 



Resuscitation 2014;85:1779-89 



Active treatment withdrawn  
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Percentage of admissions to critical care following
cardiac arrest, with active treatment withdrawn



Treatment withdrawn in ITU – 30% 

Multi organ failure 
Heart 
Brain 
 



(1)  At	  ≥24h	  aeer	  ROSC	  in	  paMents	  not	  
treated	  with	  targeted	  temperature	  

(2)  See	  text	  for	  details.	  

Poor	  outcome	  
very	  likely	  

(FPR	  <5%,	  narrow	  95%CIs)	  

Two	  or	  more	  of	  the	  following:	  
-‐  Status	  myoclonus	  ≤48h	  aeer	  ROSC	  
-‐  High	  	  NSE	  levels	  (2)	  
-‐  UnreacMve	  burst-‐suppression	  or	  status	  epilepMcus	  on	  EEG	  
-‐  Diffuse	  anoxic	  injury	  on	  brain	  CT/MRI	  (2)	  

One	  or	  both	  of	  the	  following:	  
-‐  No	  pupillary	  and	  corneal	  reflexes	  
-‐  Bilaterally	  absent	  N20	  SSEP	  wave	  (1)	  

Yes	  

No	  

Indeterminate	  outcome	  
Observe	  and	  re-‐evaluate	  

No	  

Exclude	  confounders,	  par:cularly	  residual	  seda:on	  
	  	  

Unconscious	  paMent,	  	  M=1-‐2	  at	  ≥72h	  aeer	  ROSC	  

Rewarming	  

Days	  
1-‐2	  

Days	  
3-‐5	  

	  E
EG

	  -‐	  
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SE
	  

Poor	  outcome	  
likely	  

Yes	  

Controlled	  temperature	  

Cardiac	  arrest	  
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Use	  mulMmodal	  prognosMcaMon	  whenever	  possible	  
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Wait	  at	  least	  24h	  	  
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Sandroni C et al 



Seder et al CCM 2015 

2%                              15% 

Prognostic factors 
 
Younger age (53.7 vs 62.7 yr) 
Shockable (81% vs 46%) 
Shorter ischemic time (18.9 vs 26.4 min) 
Witnessed (91% vs 77%) 
Fewer “do-not-resuscitate” orders (7% vs 78%) 



Clinical	  examinaMon	  
Sensi:vity	   False	  posi:ve	  

rate	  
Motor	  response	  to	  pain	   74%	   27%	  (12-‐48%)	  
Bilateral	  absence	  of	  pupillary	  
reflex	  at	  24	  hours	  

8%(1-‐25%)	  
	  

Bilateral	  absence	  pupillary	  reflex	  
at	  72	  hours	  (TH)	  

24%	   0%(0-‐2%)	  
	  

Bilateral	  absence	  pupillary	  reflex	  
at	  72	  hours	  (NTH)	  

18%	   0%(0-‐8%)	  

Bilateral	  absence	  corneal	  reflexes	  
(NTH)	  

29%	   4%(1-‐7%)	  



Brain	  imaging	  

•  Reduced	  GM/WM	  raMo	  
•  Sulcal	  effacement	  on	  brain	  
CT	  within	  24	  h	  	  

•  Sens	  81%,	  FPR	  8%	  (0-‐38%)	  

•  MRI	  extensive	  reducMon	  in	  
diffusion	  (at	  2-‐5	  days)	  



Neurophysiology	  

•  Bilateral	  absence	  of	  
SSEP	  at	  >	  72	  h	  
–  SensiMvity	  45%,	  	  
–  FPR	  0(0-‐2%)	  

•  EEG	  
–  Absence	  of	  reacMvity	  
–  Burst-‐suppression	  
–  Status	  epilepMcus	  



Seder et al CCM 2015 

2%                              15% 

Prognostic factors 
 
Younger age (53.7 vs 62.7 yr) 
Shockable (81% vs 46%) 
Shorter ischemic time (18.9 vs 26.4 min) 
Witnessed (91% vs 77%) 
Fewer “do-not-resuscitate” orders (7% vs 78%) 



(1)  At	  ≥24h	  aeer	  ROSC	  in	  paMents	  not	  
treated	  with	  targeted	  temperature	  

(2)  See	  text	  for	  details.	  

Poor	  outcome	  
very	  likely	  

(FPR	  <5%,	  narrow	  95%CIs)	  

Two	  or	  more	  of	  the	  following:	  
-‐  Status	  myoclonus	  ≤48h	  aeer	  ROSC	  
-‐  High	  	  NSE	  levels	  (2)	  
-‐  UnreacMve	  burst-‐suppression	  or	  status	  epilepMcus	  on	  EEG	  
-‐  Diffuse	  anoxic	  injury	  on	  brain	  CT/MRI	  (2)	  

One	  or	  both	  of	  the	  following:	  
-‐  No	  pupillary	  and	  corneal	  reflexes	  
-‐  Bilaterally	  absent	  N20	  SSEP	  wave	  (1)	  

Yes	  

No	  

Indeterminate	  outcome	  
Observe	  and	  re-‐evaluate	  

No	  

Exclude	  confounders,	  par:cularly	  residual	  seda:on	  
	  	  

Unconscious	  paMent,	  	  M=1-‐2	  at	  ≥72h	  aeer	  ROSC	  

Rewarming	  

Days	  
1-‐2	  

Days	  
3-‐5	  

	  E
EG

	  -‐	  
N
SE
	  

Poor	  outcome	  
likely	  

Yes	  

Controlled	  temperature	  

Cardiac	  arrest	  

SS
EP
	  

St
at
us
	  M

yo
cl
on

us
	  

Use	  mulMmodal	  prognosMcaMon	  whenever	  possible	  

CT
	  

Wait	  at	  least	  24h	  	  

	  M
ag
ne

Mc
	  R
es
on

an
ce
	  Im

ag
in
g	  
(M

RI
)	  

Sandroni C et al 



International Consensus Conference on ECC and 
CPR Science with Treatment Recommendations 
2005, 2010… and 15th Oct 2015 



Summary 

•  Update on new science and controversies 
in cardiac arrest 

•  Focus on chain of survival 
– High quality CPR  
– Uncertainty about pharmacological treatments 
– Targeted temperature management 
– Neuroprognostication 




