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Fluid therapy in sepsis 



What is Sepsis ? 

 

Sepsis is a “complete derangement” of the “immune system”. 

 

 

• Sepsis is is a life-threatening organ dysfunction 



Septic Shock 

 

• Sepsis + fluid unresponsive hypotension                             
requiring vasopressors to maintain MAP > 65 mmHg & serum 

lactate level > 2 mmol/L after adequate fluid resuscitation.  



Infection 

Dysregulated 
Immune Response 

Organ Damage 





Sepsis Management 
“the right strategy” 

 

•We have to do something 

 

•Sometimes there is no need to do anything ! 



 



Sepsis Management 
“what we think we do” 

 

• 1- Source control (Abx & possibly by endotoxin removal) 

 

• 2- Modulate inflammation (immunomodulation & Cytk removal) 

 

• 3- Support organ function (to get the pt alive)  



… in practice ! 



 
  

 to correct IV depletion & to increase COP & 
perfusion pressure 



Based on Guidelines… 

• Fluid therapy is one of the first-line intervention in pts 
with sepsis & evidence of hypo-perfusion 

 

 
 
 



A fixed recipes for all pts ! 



The administration of more than 5 L 
of fluid during the first ICU day is 
associated with a significantly 
increased risk of death and signifi‐ 
cantly higher hospital costs.  
 





Guidelines… 

• provide an attractive approach >>> patient management  

 

• not always used exclusively >>> what we must do ! 

 

• first >>> what not to do ! 



 
Am I going to kill my septic pt? 

Strict adherence to guidelines 



As soon as  
“evidence of tissue 

hypoperfusion”  



SSC 2016 

 

 

• “… a fluid challenge of 500-1000 mL of crystalloids (or 300-500 mL of 
colloids) over 30 min [grade E]…” 

 





We must not give a fluid challenge ! 
Trof RJ et al, CCM 2012    



Harms of Boluses therapy >>> not related to Fluid overload ! 

•   

 

 

 

 

 

• the increase in mortality did not appear to be related to 
complications of fluid overload but rather to delayed cardiovascular 

collapse causing refractory shock. 

 



The sepsis protocol resulted in greater 
intravenous fluid administration 

 
The sepsis protocol caused more 

frequent worsening of hypoxemia and 
tachypnea and higher rates of in-

hospital and 28-day mortality 



… and what is the mechanisms ? 

AJRCCM, June, 2018 



Fluid Resuscitation-Induced Vasodilation  



 
animals that received fluid resuscitation required significantly more norepinephrine 

to maintain the same MAP in the 12 h after resuscitation,  



Cardiovascular dysfunction following bolus fluid therapy for 
 sepsis-induced tissue hypoperfusion  



Cardiovascular dysfunction following bolus fluid therapy for 
 sepsis-induced tissue hypoperfusion  



Cardiovascular dysfunction following bolus fluid therapy for 
 sepsis-induced tissue hypoperfusion  



Increased blood flow/velocity >>> shear stress on the vessel 
wall >>> increased NO production & vessel dilation  



Cardiovascular dysfunction following bolus fluid therapy for 
 sepsis-induced tissue hypoperfusion  



Cardiovascular dysfunction following bolus fluid therapy for 
 sepsis-induced tissue hypoperfusion  



Glycocalyx  
further damaged by the force of fluid boluses therapy 



ACUTE hyper-volemia >>> ANP release >>> Glycox breakdown 





Don’t be 



Cardiovascular dysfunction following bolus fluid therapy for 
 sepsis-induced tissue hypoperfusion  



Fluids & dose-related pro-inflammatory properties 
 

Clinical Investigations 

Human neutrophil activation and increased adhesion by various 
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Objective: To determine whether 

activated neutrophils play a major role in 

secondary tissue injury after resuscitation 

in trauma. We hypothesized that human 

neutrophil activation and adhesion vary, 

depending on the type and amount of 

resuscitation fluid used. 

Setting: University-based research facility. 

Subjects: Ten healthy adult volunteers. 

Design: Whole blood from volunteers was 

serially diluted in polypropylene tubes 

with various resuscitation fluids. Fluids 

tested were phosphate-buffered saline, 

normal saline, lactated Ringer's solution, 

dextran, hespan, 5% human albumin, 

25% human albumin, 3.5% hypertonic 

saline, and 7.5% hypertonic saline. 

Neutrophil activation (intracellular 

oxidative burst activity with 

dichlorofluorescin diacetate staining) and 

adhesion (integrin cell surface expression 

of CD18) were measured with flow 

cytometry (fluorescence-activated cell 

sorting). Blood was diluted with 

hypertonic saline by controlling for 

sodium content equal to normal saline. 

Measurements and Main Results: There 

was a significant dose-related increase in 

neutrophil oxidative burst activity as the 

result of dilution followed with crystalloid 

fluids and artificial colloids (dextran and 

hespan). The increase was 12-18 × 

baseline at the 75% dilution. The increase 

with 5% human albumin was only 2.2 × 

baseline, and 25% albumin did not 

demonstrate any increased intracellular 

activity. A similar significant increase in 

the neutrophil adhesion expression (CD18) 

occurred with artificial colloids (p < .05) 

and, to a lesser extent, with crystalloids, 

but not with albumin. Hypertonic saline 

caused a decrease in CD18 cell surface 

expression. 

Conclusions: This study suggests that the 

neutrophil activation and adhesion may 

vary, depending on the type of 

resuscitative fluid used. All artificial 

resuscitative fluids may not be similar or 

innocuous, as demonstrated by the dose-

related increase in neutrophil activation 

and adhesion. 

isotonic fluid >>>  genes implicated in leukocyte-endothelial interactions & capillary leakage 



Cardiovascular dysfunction following bolus fluid therapy for 
 sepsis-induced tissue hypoperfusion  



 

However, despite early signs of cardiovascular 

 improvement after bolus fluid therapy,  

cardiovascular dysfunction and outcomes in fact  

seem to worsen  



On the other hand,… 

 

• there is no universally accepted definition of                         
what bolus fluid therapy is, &                                                                             
how it should be administered 



what do you mean by saying “to give a bolus !” 

N. J. Glassford et al
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Characteristics and expectations of fluid bolus therapy:  
a bi-national survey of acute care physicians
N. J. Glassford*, S. L. Jones†, J. Mårtensson‡, G. M. Eastwood§, M. Bailey**, A. M. Cross††, D. McD. Taylor‡‡, R. Bellomo§§

Summary
There is little consensus on the definition or optimal constituents of fluid bolus therapy (FBT), and there is uncertainty 
regarding its physiological effects. The aims of this study were to determine clinician-reported definitions of FBT and to 
explore the physiological responses clinicians expect from such FBT. In June and October 2014, intensive care and emergency 
physicians in Australia and New Zealand were asked to participate in an electronic questionnaire of the reported practice and 
expectations of FBT. Two hundred and fifty-one questionnaires were completed, 65.3% from intensivists. We identified the 
prototypical FBT given by intensivists is more than 250 ml of compound sodium lactate, saline or 4% albumin given in less than 
30 minutes, while that given by emergency department physicians is a similar volume of saline delivered over a similar time 
frame.  Intensive care and emergency physicians expected significantly different changes in mean arterial pressure (P=0.001) 
and heart rate (P=0.033) following FBT. Substantial variation was demonstrated in the magnitude of expected response 
within both specialties for each variable. Major variations exist in self-reported FBT practice, both within and between acute 
specialties, and wide variation can be demonstrated in the expected physiological responses to FBT. International explorations 
of practice and prospective quantification of the actual physiological response to FBT are warranted.

Key Words: fluid resuscitation, fluid bolus therapy, haemodynamic optimisation, critical care

Fluid bolus therapy (FBT) is a standard of care in the 
management of the septic, hypotensive, tachycardic and/
or oliguric patient1–6. Despite the recent publication of 
multiple highly visible randomised controlled trials examining 
different aspects of fluid administration in the critically ill7–11, 
there remains little consensus on what volume or rate of 
administration defines such FBT, or on which types of fluid 
are suitable for FBT12. Accordingly, such clinical decisions 
are based on influential historical observations and/or 
physiological reasoning13–26. Three large, methodologically 
sound, harmonised, multicentre randomised controlled trials 
of early goal-directed therapy in patients with sepsis, of which 
aggressive FBT is a cornerstone, demonstrated no difference in 
mortality as a result of early goal-directed therapy27–29. 

These complex findings have generated uncertainty about 
the quantity and quality of evidence supporting FBT, and 

doubt about the magnitude and duration of its physiological 
effects30–32.

We aimed to understand self-reported Australian and New 
Zealand FBT practice by conducting a survey of intensive 
care and emergency medicine specialists. Our objectives 
were to determine the self-reported definition of current 
FBT, and to explore the self-reported physiological response 
that clinicians expect from such FBT.

Methods

Ethics approval

This study was approved by both the local hospital 
(Human Research Ethics Committee Approval No.: LNR/14/
Austin/197) and the Monash University Research Ethics 
Committee (Project No.: CF14/2539-2014001354). 
Completion of the survey questionnaire was deemed to 
imply consent.

Survey design

We designed an electronic survey using a commercial 
web-based survey instrument (Survey Monkey, Palo Alto, 
CA, USA) using current literature on FBT. We aimed to 
produce a simple, unambiguous questionnaire that could 
be answered in less than 10 minutes while still providing us 
with comprehensive information about the volume, the rate 
of administration, and the types of fluids respondents felt 
were suitable for FBT, as well as the expected physiological 
response to such therapy.
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volume 



volume rate 



volume rate 
Min Hemodynamic Change 

for a +ve FB response 

Huge Variability between Physicians ! 



 
 
 

Bolus fluid therapy is a poorly defined 
intervention with considerable variability in 

preferred fluid choice, volume given and 
speed of delivery. 

 
  



The duration of the volume effect 
was found to be short 

cardiac output and blood pressure 
returning to baseline levels 60 min 

after the fluid bolus. 



FBT in sepsis  
“to give or not to give” 

 
That is the question 

 



Harm Caused by Fluid 
Overload 





Fluid therapy in sepsis      
is dynamic 

The pt is not the same “all the 
way trough their medical care” 



different strategies in different situation 



 The ROSE Concept 



Too much water is not only bad for 
“Venice” but also for “Humans” 











percent by percent 



When resuscitating a septic pt: 
A conservative fluid strategy may improve 

patient outcomes  



The FACCT trial 





restricting, resuscitation fluid     
vs         

a standard care protocol in adult  



Optimizing fluid therapy 



To wrap it up 



fluids are dugs 



Save lives 

Cause 
harm: AKI 

Kill 





Avoid Futile Over-resuscitation 





MERCI 
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