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• HAEMODILUTION due to fluid resuscitation 

– Crystalloids 

– Colloids 

 

• Systemic inflammatory response  

– C-Reactive Protein  

– Leucocytes  

– Capillary leakage  
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Transfusion Requirements In Septic Shock 

• The Capital Hospital in Denmark 

• Scandinavian Critical Care Trials Group 

 

 

 

 

• Funded by the Danish Research Council  
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• 50% of patients with septic shock receive red 
blood cells (RBCs) 

 Perner et al. N Engl J Med 2012 

 

• Median 3-5 units of RBCs  
 Rosland et al. Scand J Trauma Resusc Emerg Med. 2014  

 Brandstrup et al. LIVES 2014 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TRISS 
TRIAL 
TRISS 
TRIAL 

Risks of transfusion 
•     Infectious 

•     Non-infectious 

• Storage-lesion 

• Immunomodulation 

 

Risks of anaemia 
• Low DO2  

• Ischemia  

• Organ dysfunction 

 
 

 

Is a lower threshold safe? 
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To assess the effects and safety of a 

lower versus a higher haemoglobin 

threshold for red blood cell transfusion 

on mortality and morbidity in patients 

with septic shock in the ICU     
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Patients with septic shock 

RBC transfusion  

at 

Hb < 7 g/dl 

 

 

Design 

Multicentre, randomised, partly blinded trial 

RBC transfusion 

at 

Hb < 9 g/dl 

 

 

Hgb < 9 g/dl  
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Use of life support 

Ischemic events in the ICU 

Serious adverse reactions 

Days alive and out of hospital 
 
 

Primary outcome 
 

Death by 90 days 

Secondary outcomes 
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Use of life support 

Ischemic events in the ICU 
 
 

Primary outcome 
 

Death by 90 days 

Secondary outcomes 
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Sample size 

 

 

2 x 500 patients to show a 9%* absolute difference in 

death at day 90 from expected 45%, an alpha of 0.05 and 

a power of 80%   

 

  *derived from the 20% RRR in the subgroup of patients with 
severe infection in TRICC, NEJM 1999 
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32 Scandinavian ICUs  
 

35 
143 

43 

779 



TRISS 
TRIAL 
TRISS 
TRIAL Trial flow 



TRISS 
TRIAL 
TRISS 
TRIAL Exclusions 



TRISS 
TRIAL 

 Age 67 (57-73)  67 (58-75)   

 Emergency surgery  38% 44% 

 Chronic cardiovascular disease 15% 13% 

 Haematological malignancy 8% 7% 

SAPS II score  51 (42-62) 52 (44-64) 

SOFA score  10 (8-12) 10 (8-12) 

Baseline characteristics 
   Lower 
 n = 503
  

Higher
n=497  

Values are medians (IQR) or % 
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Lower Threshold : 1545 
 
 
 
   Higher Threshold : 3088   

          
 

  
 
 

 

4633 units of RBCs 

(P <0.001) 
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Number of patients transfused  
  
 

Lower Threshold :   
  
   312 patients (64%) received RBC 
 
  

Higher Threshold :  
  
   490 patients (99%) received RBC 
 
      
  
         
 

  
 
 

(P <0.001) 
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Relative Risk 0.94 (95% CI 0.78 – 1.09) 
 

Values are No.(%) and CI denotes confidence interval  

216 / 502 (43.0) 223 / 496 (45.0) 0.44 

Death by 90 days 

Lower Higher P-value 

vs 
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Day 5 64% 62% 1.04 (0.93 - 1.14) 0.47 

Day 14 

 

37% 37% 0.99 (0.81 - 1.19) 

 

0.95 

 

Day 28 

 

16% 20% 0.77 (0.54 - 1.09) 

 

0.14 

 

Use of any life support   

   Lower    

Higher     P-value 

Relative Risk  
(95% CI) 
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   Any event*  7% 8% 0.90 (0.58-1.39) 0.64 

Ischemic events in the ICU 

 Lower   Higher    P-value 

Relative Risk  
(95% CI) 

 

*Cerebral, myocardial, intestinal or limb   

vs 
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Safe using a lower Hb-threshold (7g/dl) to guide RBC 

transfusion in patients with septic shock resulting in 

 

• Fewer transfusions 

• Fewer patients transfused 

Clinical implications 
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Guidelines 2007 Guidelines 2015 

Hb < 9.8 g/dl Hb < 9 g/dl 

* Severe ischemic heart disease * Acute coronary syndrome  

* Early phase of septic shock  * Acute and severe bleeding 

* Acute and severe bleeding 

Hb < 7.4 g/dl Hb < 7 g/dl 

* All other patients * All other patients 
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DK NL 

48 

26 

RBC per 1000 population 
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9 g/dl 

7 g/dl 
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Jan Jesper  Andreasen , Jesper Eske  Sindby , Barbara Cristina  Brocki , Bodil Steen  Rasmussen , Claus  Dethlefsen 

 Efforts to Change Transfusion Practice and Reduce Transfusion Rates Are Effective in Coronary Artery Bypass Surgery 

Journal of Cardiothoracic and Vascular Anesthesia, Volume 26, Issue 4, 2012, 545 - 549 

Cardiac surgery 
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• A low Hb is not the only trigger for RBC  

– Lactate, mixed venous saturation 

http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.nburge.com/phs/?m=201103&paged=2&ei=ulc2VYy7FISWygO5sYCICQ&psig=AFQjCNEEC8IC3JOs1osBSqTo7XXjTMSFUw&ust=1429711115943869
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