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Why do we need a special guideline?

Contents lists available at SclencaDirect
. - EUROPEAN
Resuscitation @) |Fesuscmnon
COUNCIL
Journal homepage: www.elsavier.com/locate/rasuscitation
European Resuscitation Council Guidelines for Resuscitation 2015 @rmm

Section 3. Adult advanced life support

Jasmeet Soar**, Jerry P. Nolan"“, Bernd W. Bottiger®, Gavin D. Perkins®', Carsten Lott*®,
Pierre Carli”, Tommaso Pellis’, Claudio Sandroni’, Markus B. Skrifvars®, Gary B. Smith’,
Kjetil Sunde ™", Charles D. Deakin”, on behalf of the Adult advanced life support section
Collaborators'
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What is the likelihood of a severe
medical event?

REVIEW

» General population: 6% per person per year S & cae

. . . . oo naesthesia in ou gr space: the ultimate
« > crew of 6, with mission duration ~ 900 days S R _
« - one severe medical event!

» Life threatening event: 1% per person per year

« —> crew of 6, 900 days

« 2 15-20% chance

« BUT: Highly screened, (mostly) young and healthy population

» Space tourism: probably also older participants
« —>pre-existing conditions
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Every severe medical event could lead to a cardiac
arrest
- We need a plan

= NCBI Resources ¥ How To ¥ Sign in to NC8I
Pub'{.’.}ed & PubMed cpr [ Search
S T L S Creale RSS  Create alert  Advanced Help |

Article types Format. Summary « Sort by: Most Recent «+ Per page: 20 « Sendto~ Filters: Manage Fiters

Cinical Tral

See 190 articles about Cpr gene function bt i
See also: Cpr Cytodhvome PA50 reductase in the Gene database Best match |
cpr in Drosophila mefanogaster Bombyx mori Musca domestica Al 16 Gene records |
Fr il text
i et Search results Resuits by year 2
Publication dates ltems: 1 to 2 Page 1 | of 1356
b years
yEars
Custom ranga Humerus Intraosseous administration of epinephnne in normovolemic and hypovolemic porcine <
= 1 11_;!1-'_'. Download CSV
s Long LRP, Gardner LSM, Burgert J, Koeller LCA. O'Sullivan LJ, Blouin D, Johnson CD
Olbor 2o krad Am J Disaster Med. 2018 Spring; 13(2):97-106. dol: 10.505%5dm 2018.0291

PMID: 30234811 Related searches
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Every severe medical event could lead to a cardiac
arrest
- We need a plan
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« Up to this day = no cardiac arrest in microgravity
= No CPR, no experience under real conditions

* Only 3 instances ever required evacuation (1x urosepsis, 1x 14-beat
run VT, 1 x severe headache after possible CO2 buildup)

« Evacuation is at the moment only possible via Sojuz spacecraft
« —>Necessity to wear pressurized suit

« For space exploration missions = no prompt evacuation will be
possible
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« Formation of a taskforce

« Scientists with a wide range of backgrounds

» Aerospace medicine, emergency medicine, anaesthesia, surgery,
cardiology, physics,...

Slide 12 | Steffen Kerkhoff 22.09.2018




UN||(|_|N|K Klinik fiir Andsthesiologie und
Operative Intensivmedizin

KOLN

Methods

« Brainstorming
« Determination of relevant topics (15 main groups)

-Chest compressions

-Automated chest compression devices
-Airway management

-Ventilation

-Suction

-Defibrilation

-Vascular access

-Medication

-ROSC

-Death

-Telemedicine

-Reversible causes

-Technical limitations of spaceflight
-Training

-Ethics
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Development of 137 PICO-questions to guide the literature research

, Should a patient in cardiac arrest in microgravity be fastened on the crew
medical restraint system for CPR or should he be free floating regarding
beginning of effective chest compressions? *

Search strategy for the MEDLINE® database (www.pubmed.gov)

“((("restraint, physical"'[MeSH Terms] OR restraint[All Fields]) OR "restraint, physical"[MeSH Terms]) OR
fasten[All Fields]) AND (((((("weightlessness"[MeSH Terms] OR "weightlessness"[All Fields] OR
"microgravity"[All Fields]) OR "weightlessness"[MeSH Terms]) OR ("weightlessness"[MeSH Terms] OR
"weightlessness"[All Fields])) OR "weightlessness"[MeSH Terms]) OR "space flight"[MeSH Terms]) AND
(((((("cardiopulmonary resuscitation"[MeSH Terms] OR ("cardiopulmonary”[All Fields] AND "resuscitation"[All
Fields]) OR "cardiopulmonary resuscitation"[All Fields] OR "cpr"[All Fields]) OR "cardiopulmonary
resuscitation"[MeSH Terms]) OR cardiopulmonary[All Fields]) OR "cardiopulmonary resuscitation"[MeSH
Terms]) OR ("resuscitation"[MeSH Terms] OR "resuscitation"[All Fields])) OR "cardiopulmonary
resuscitation"[MeSH Terms]))”

Aim: strictly evidence-based guideline (GRADE-methodology)

Steffen Kerkhoff 22.09.2018
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Citations identified in literature
research n=4368
Screening of abstracts negative
results n= 3936

Citations left after screening
n=432
Removal of duplicates
N=163

After duplicate removal
n=269
Only abstract available, original work
not in english, no studies n=184

Full texts studies available N=85

Slide 15 | Steffen Kerkhoff 22.09.2018




UN||(|_|N|K Klinik fiir Andsthesiologie und
Operative Intensivmedizin

KOLN

* Remaining literature was then rated using the GRADE-method by two
groupmembers
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« Every taskforce member was assigned to two of the main topics
« —> draft of recommendations for the assigned topic
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» Then two-round Delphi-procedure for consensus finding

» Taskforce members could rate the proposed recommendations with
agreement/disagreement and give additional comments

» Of the 27 proposed recommendations, 23 recommendations were
consented, mainly with strong consensus

» Quality of evidence and consensus were then assessed and
« > strength of recommendation determined

FETRT ] ity of
- JL - M“'{b‘{_}t‘ - Jt ..M%\a' ”'\Lﬁ‘d‘»ﬂ-:@“
1A e ADeeon v
strong recommendation  TEITIEN T
high-quality evidence

18
strong recommandation
moderate-quality evidence
ic
strong recommendation
low-quality evidence
2A
weak recommendation
high-quality evidence

osalits cloarly autwey
b snd Bunthens, of vice verw

8 berundits chomely halariced weth itgies g Fovbores froe ¥
weak recommendation hurtbens, some uncetaimty a1 e e et
moderate-g I'“Y.V‘d.i\‘. estariates of beoatity, raks and bordees

2C OCMTANTY b e QSTIMAtis OF BoOlits,  pdeess fras stnaretione] thubes, srvysermati cheis
weak recommendation =
low-quality evidence
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Aétronaut Bursch performs CPR on
a "human chest" dummy on the ISS.

ﬁ o B e . Basic Life Suprorl in Microgravity: Evaluation of a
‘ NG Novel Method During Parabolic Flight

> " 3 Samone N Evrrrs, Lisa M. Everes, Trrams Rusecmiana
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Fig. 3. Average CR in ratio to guideline. Fig. 2. Average CD in ratio to guideline.
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No. | Recommendations Quality Consensus | Strength of
of recommendation
evidence
(QokE)
#1
CPR in microgravity SHOULD be divided into a slt?un
chain of survival consisting of Basic Life Support | moderate strong 9 .
(BLS) and Advanced Life Support (ALS). recummendatuj.tn
moderate-quality
evidence
#2 For BLS at the site of emergency the Evetts-
Russomano method (ER) of performing chest 1B
compressions SHOULD be applied. If the rescuer stron
cannot perform adeguate chest compressions moderate strong recurr?mendatinn
with the ER method, he should switch to the moderate-quality
Reverse-Bear-Hug method (REH). evidence
#3 As spon as the patient has been restrained on
the Crew Medical Restraint System chest 1B
comprassions SHOULD be applied using the moderate strong strong
Handstand-method (HS). recommendation

Steffen Kerkhoff
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Fig. 1. Experimental apparatas showing the frome holding the
o manneguins and the two fyers
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Table 1. Airway Management Data

ETT COPA LMA ILM

Free- Free- Free- Free-
Poolside  floating Restraints Poolside floating Restraints Poolside floating Restraints Poolside floating Restraints

Insertion attempts;

n
1 40 0 22 40 38 40 39 36 39 40 37 40
2 0 2 10 0 2 0 1 4 1 0 3 0
3 0 5 7 0 0 0 0 0 0 0 0 0
Fail 0 33 1 0 0 0 0 0 0 0 0 0
Placement; n
Adequate 40 6 37 36 34 34 40 39 40 38 38 36
Inadequate 0 1" 2" 4 6 6 0 1 0 2 2 4
Airway management 0 34 3 4 6 6 0 1 0 2 2 4
failure; n
Time to successful 19+3 33*+21 367 19+x3 317 336 19*+2 33+8 346 192 317 345
insertion; s

Number of insertion attempts, adequacy of placement, airway management failure and time to successful insertion in normogravity by the poolside (Poolside),
simulated microgravity with the manikin floating free (Free-floating) and simulated microgravity with the manikin attached to the floor with restraints (Restraints)
for the endotracheal tube (ETT), cuffed oropharyngeal airway (COPA), standard laryngeal mask airway (LMA) and intubating laryngeal mask airway (ILM). Data
are mean * SD or numbers (%).

* Esophageal intubation.
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#10 | The endotracheal intubation remains the
gold standard for securing the airway if 1B

performed by a skilled provider and strong recommendation
SHOULD be executed in that case. moderate-quality evidence
#11 | When endotracheal intubation is
attempted patient and rescuer should be

maoderate strong

1B

restrained using the Crew Medical moderate strong strong recommendation

Restraint System. moderate-quality evidence
#12 | If no rescuer with extensive training in

endotracheal intubation is present a 1B

second generation supraglottic airway moderate strong strong recommendation

device SHOULD be used for airway moderate-quality evidence

managemeant.
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Defibrillation

#135 A defibrillator SHOULD only be used on a

patient that is restrained to an electrically low strong
isolated and safe surface.

1C
strong recommendation
low-quality evidence

#16 | An automated external defibrillator (AED],

with long duration batteries and long low stron 1C

shelf-life self-adhesive pads, SHOULD be g strong recommendation

stored with the emergency equipment. low-quality evidence
#17 | The AED SHOULD have a user-friendly

interface, a step-by-step instruction voice 1C

for correct pads positicning and electrical low strong strong recommendation

shock delivery and a timing device for
correct chest compressions/ventilation
rate.

low-quality evidence

#18 All crewmembers SHOULD be trained in

the use of the specific AED provided none strong
during the mission.

1C
strong recommendation
low-quality evidence
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Limitations

« Studies either performed in simulated microgravity or parabolic flight
« > weak representation of the real circumstances during spaceflight

« - parabolic flight offers only ~ 20 seconds of microgravity

« Limited set of studies have been performed

« Case numbers are very low

- In some cases expert consensus was necessary
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Future

« Guideline needs to be reevaluated frequently
* More high quality studies need to be performed

* Possible focus on

« - defibrillation

e > crew training

« - treatment of reversible causes
e - post resuscitation care
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