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Why do we need a special guideline?



Steffen Kerkhoff 22.09.2018Slide 4

Why do we need a special guideline?

(6)



Steffen Kerkhoff 22.09.2018Slide 5

Why do we need a special guideline?

(5)



Steffen Kerkhoff 22.09.2018Slide 6

Why do we need a special guideline?



Steffen Kerkhoff 22.09.2018Slide 7

Microgravity
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What is the likelihood of a severe 

medical event?

• General population: 6% per person per year

•  crew of 6, with mission duration ~ 900 days 

•  one severe medical event!

• Life threatening event: 1% per person per year 

•  crew of 6 , 900 days

•  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
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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,…

The guideline
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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)

http://www.pubmed.gov/
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Citations identified in literature
research n=4368

Citations left after screening
n=432

After duplicate removal
n=269 

Screening of abstracts negative 
results n= 3936 

Removal of duplicates
N=163 

Full texts studies available N=85

Only abstract available, original work
not in english, no studies n=184
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• Remaining literature was then rated using the GRADE-method by two

groupmembers

• 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
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Chest compressions
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Airway management

(7)
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Defibrillation
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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

•  crew training

•  treatment of reversible causes

•  post resuscitation care
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Thank you for your attention!

(8)

Contact: steffen.kerkhoff@uk-koeln.de
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