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How important is the ICU in the 
trauma chain? 
 

? 
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Ghorbani P et al. Scand J Trauma  2014. 
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Distribution of death after severe injury 
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Trends in causes of trauma death 
-effects of improved resuscitation 
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Injury severity in the ICU - trends 

-Improved early trauma care leads to higher ISS in 
the ICU 
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Medical challenges transferred to the ICU 

•  Damage control surgery/resuscitation 

•  Conservative surgical management 

•  Severely injured survive to ICU admittance 

•  Increased burden of age and comorbidity 

The relative importance of the post-resuscitation 
phase  is increasing 
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•  Ankomst 

•  Tidig fas 0-48 h 

•  Aggressiv behandling av störda vitalfunktioner 

•  Diagnostik och ev. behandling av dolda skador 

•  Kompletterande diagnostik och behandling av kända skador 
•  Sen fas > 48 h 

•  Sedvanliga diagnoser 

• Sepsis 

• MOF 

• ARDS 

Traumapatienten på IVA faser 
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•  Upprätta en primär HANDLÄGGNINGSPLAN med kir/ort/neurokir 

•  diskutera brytpunkter 

•  Bedöm patientens status 

•  Etablera adekvat MONITORERING 
•  invasiv tryckmätning 

•  överväg eko/PAC/annan CO mätning 

•  Temp  

•  Buktryck 

•  ICP 

•  Följ neurologi 

  

•  TA ÖVER OCH DRIV VIDARE HANDLÄGGNING 

Ankomst 
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Kristalloider inte alltid rätt!! 

J Trauma Acute Care Surg. 2014 
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25% incidence in ICU-treated trauma patients  
Starches associated with AKI also in trauma 
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Post injury CRRT 

•  Ischemia/reperfusion 
•  Pro-inflammation 

•  Oedema –  fluid overload 
•  Rhabdomyolysis 

Consider early CRRT in oliguric patients 
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Koagulopati i tidig fas 

TRAUMA&INDUCERAD,
KOAGULOPATI,&,TIC,

TRANSFUSION,4:4:1,
FIBRINOGEN,

TRANEXAMSYRA,
CALCIUM,

HYPOTERMI,

VÄRMNING,

KOAGULOPATI,

KOAGULATIONSSTATUS,
ROTEM&ANALYS,

KOAGULATIONISTKONTAKT,

FAKTORFÖRLUST,
SPÄDNING,

TPK,>,100,
Hb,>100,

S&Ca2+,>1.0,
S&FIBRINOGEN,>2.0,

DISSIMINERAD,
INTRAVASAL,

KOAGULATION,&,DIC,

•  STABILISERING,AV,
VITALFUNKTIONER,

•  BALANSERAD,PRO&
ANTIKOAGULATION,

•  KOAGULATIONISTKONTAKT,

december 18 Anders Oldner, professor & consultant intensivist 



Medicinskt panorama sen fas > 48 h  
– ”sedvanliga diagnoser” 

 
•  SEPSIS 

•  MOF 

•  ARDS 

•  VAP/PNEUMONI 

Traumapatienten på IVA 
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Organ failure, mortality and ISS over a decade 
at CIVA Karolinska 

december 18 Anders Oldner, professor & consultant intensivist 

20
07

/8

20
09

/10

20
11

/12

20
13

/14

20
15

/16
0

20

40

60

15

20

25

30

%

10-year trends in CIVA trauma database

ARDS moderate

MOF

30-day mortality

m
ean ISS

ISS

Patients ICU-admitted > 24 hrs 



POST-INJURY SEPSIS 
-a significant challenge 
 

-  No reduction in incidence  
 (Wafaisade et al. Crit Care Med. 2011) 

-  Incidence of up to 40% reported in severely injured ICU patients 
       
                                                   (Shalhub et al. J Trauma. 2009) 

 

-  > 10 fold increase in mortality    
                               (Osborn et al. CCM. 2004) 

-  Sepsis and MOF cause > 10% of trauma deaths  
                                                          (Pfeifer et al. Injury 2009) 

-  A mean ICU LOS of 27 days for survivors with post-injury sepsis                                                                                                                                  
                                                                                                                   (Bohmer et al. Crit Care. 2014) 
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Post trauma sepsis at the Karolinska 
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Traumarelaterad ARDS 

Stapleton et al. Chest 2005 Martin et al.  J Trauma. 2005. 
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Post-traumatic ards  
– a thing of the past? 
 Vogt et al.  CCM. 2012 
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All Community-acquired Hospital-acquired 

Li et al. Am J Respir Crit Care Med. 2011 
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ARDS 
Partly iatrogenic and thus avoidable 

• ”Less is more”  
•  Smaller tidal volumes 
•  Less fluids 
•  Targeted transfusion policies   

•  ”a lot to a few” 

•  Timing of surgical interventions 
•  Early control of fluid balance 

•  CRRT 
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The solution of one problem unfolds a new 

Early WW II -  cardiovascular collapse – shock 
 
Late WW II & KOREAN WAR – transfusions – AKI 
 
VIETNAM WAR – crystalloid treatment – ARDS 
 
1970s – Multiple organ failure - MOF 
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Proportion of MOF/sepsis as cause of death 
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Multipel organsvikt – effekt och incidens 
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Damage-associated molecular patterns DAMPs  
- en länk till multipel organsvikt 
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DAMPs cause of post trauma infections 
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Copenhagen 
426 trauma patients 

•  Endothelial damage 
(syndecan-1) and adrenaline 
more associated with mortality 
than ISS or BE 

 
•  Beta blockers? 

Ann Surg 2016.december 18 Anders Oldner, professor & consultant intensivist 



Pre-admission beta blockade in multiple trauma 
– A cohort study 

§  Frågeställning 
à Är pre-traumatisk β-blockad skyddande vid allvarligt 

multitrauma? 

§  Design 
à Kohortstudie 

december 19, 2018   39 

Eriksson M, von Oelreich E, Brattström O, Eriksson J, Larsson E, Oldner A. Br J Surgery Open 2018; in press.



Metod 

§  Patienter från Traumaregister Karolinska 2006-2015 
à Ålder ≥ 50 år, ISS 16-74 

§  Via personnummer kopplade till nationella register 
à LISA (utbildning) 
à Patientregistret (komorbiditet) 
à Läkemedelsregistret 

§  Justering för confounders med logistisk regression 
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	 β-blocker	(-)	 β-blocker	(+)	 p-value	

Count	(%)	 1038	(75.4)	 338	(24.6)	 	

Age,	median	(IQR)	 63.5	(56-73)	 71.5	(63-82)	 <	0.001	

Male,	count	(%)	 733	(70.6)	 223	(66.0)	 0.108	
Education	level,	count	(%)	
				Low	
				Medium	
				High	

	
240	(25.1)	
444	(46.3)	
274	(28.6)	

	
88	(30.6)	
125	(43.4)	
75	(26.0)	

0.175	

	
CCI	categories,	count	(%)	
				CCI	0	
				CCI	1	
				CCI	>1	

	
693	(66.8)	
168	(16.2)	
177	(17.1)	

	
118	(34.9)	
88	(26.0)	
32	(39.1)		

<	0.001	

Ischemic	heart	disease,	count	(%)	 27	(2.6)	 96	(28.4)	 <	0.001	

Congestive	heart	failure,	count	(%)	 28	(2.7)	 60	(17.8)	 <	0.001	

Hypertension,	count	(%)	 118	(11.4)	 141	(41.7)	 <	0.001	

Diabetes	mellitus	 69	(6.6)	 62	(18.3)	 <	0.001	

Anticoagulation	therapy		 31	(3.0)	 65	(19.2)	 <	0.001	

Psychiatric	comorbidity,	count	(%)	 142	(13.7)	 39	(11.5)	 0.312	

Substance	abuse,	count	(%)	 172	(16.6)	 48	(14.2)	 0.302	

ISS,	median	(IQR)	 24	(17-27)	 25	(17-26)	 0.911	

Blunt	trauma,	count	(%)	 1020	(98.3)	 331	(97.9)	 0.689	

Severe	head	injury,	count	(%)	 651	(62.7)	 216	(63.9)	 0.694	

Severe	thoracic	injury,	count	(%)	 400	(38.5)	 132	(39.1)	 0.865	

Severe	abdominal	injury,	count	(%)	 89	(8.6)	 28	(8.3)	 0.868	

SAP*,	median	(IQR)	 144	(120-164)	 150	(120-170)	 0.073	

SAP*	<	90	mm	Hg,	count	(%)	 83	(8.0)	 32	(9.5)	 0.396	

ICU	admittance,	count	(%)	 602	(58.0)	 190	(56.2)	 0.565	

	

Resultat 

§  β-blockerade 

à Äldre, mer somatisk 
komorbiditet 

à Samma skadegrad 

à  Ingen skillnad i 
blodtryck eller chock 
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Resultat – 30-dagars mortalitet 
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p < 0.05, log rank test 

23.0 % mortalitet (totalt) 



Resultat – 30-dagars mortalitet 

§  *Justerad för ålder, kön, skadegrad, svår skallskada och chock 

§  ** Även justerad för utbildning, ischemisk hjärt-sjd, hjärtsvikt, HT, 
DM och antikoagulantia 

§  *** Som modell 2, multiple imputations av saknade data 

december 19, 2018 Mikael Eriksson 43 



Slutsatser 

 
§  β-blockad kan ses som en markör för ökad risk för död hos den 

svårt skadade patienten 

§  Ingen skyddande, eller skadlig, effekt av β-blockad per se verkar 
föreligga 
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Sammanfattning 

•  Intensivvården en viktigt del i traumavårdkedjan 

•  En gradvis förskjutning av den medicinska utmaningen till IVA 

•  Posttraumatisk organdysfunktion står för en betydande del av 
traumarelaterad mortalitet och morbiditet 

•  Sannolikt föreligger en del “preventable death” i 
intensivvårdsfasen 

•  Förbättring av framtidens utfall vid trauma kommer sannolikt att 
ske i intensivvårdsfasen 
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In summary 
“I never think of the future - it 
comes soon enough.”  
 

THANK YOU! 



The CLASSIC trial

Ongoing trials on fluid therapy

Conservative vs. Liberal Approach to Fluid Therapy 
of Septic Shock in Intensive Care (CLASSIC) 

By the Scandinavian Critical Care Trials Group

ClinicalTrials.gov Identifier:
NCT02079402
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Fluids might be bad, 
but…. 

> 20 L

•  Retrospective studies

•  Sometimes with huge 
fluid loads
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RCTs on fluid strategies 

The FACTT trial

•  Shorter time on mechanical ventilation with 
conservative fluid management

•  No difference in mortality at 60 days

Wiedemann et al. N Engl J 
Med. 2006
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•  Conservative fluid therapy in ALI resulted 
in increased cognitive impairment

The ACOS 
study

Liberal vs. conservative fluid strategy
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Is conservative always better?
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