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The concept



“In the fields of anesthesia and intensive care 

medicine, goal-directed therapy (GDT) refers to the 

use of fluids and/or inotropes to target hemodynamic 

goals to improve oxygen delivery (DO2) to the tissues.”



The protocols



 Fluids should be given to increase CO, and 
inodilators, such as dopexamine and dobutamine, 
added once the patient is no longer fluid (preload) 
responsive or not achieving the goals. 

 CO (CI > 4.5 L/min/m2) and oxygen transport (DO2I 
≥600 ml/min/m2) goals are important so direct flow 
monitoring should be implemented. 



The 6H bundle

12-15 under MV



GDT is not EGDT

GDT is a preemptive strategy



The evidence-base



Perioeprative GDT, a preemptive strategy of 

hemodynamic monitoring and coupled therapy, 

reduces surgical mortality and morbidity.



Early goal-directed therapy improves outcome in 
patients with severe sepsis and septic shock.



A large number of observational studies  have 

shown significant mortality reduction compared to 

the institutions’ historical controls.



The consensus



“It may be considered unethical 
not to use goal-directed 
perioperative therapy”





Sponsoring Organizations

 American Association of Critical Care Nurses

 American College of Chest Physicians

 American College of Emergency Physicians

 American Thoracic Society

 Australian and New Zealand Intensive Care Society

 European Society of Clinical Microbiology and Infectious 
Diseases

 European Society of Intensive Care Medicine

 European Respiratory Society

 International Sepsis Forum

 Society of Critical Care Medicine

 Surgical Infection Society



The compliance



There is a considerable gap between available evidence 
and clinical practice regarding perioperative GDT.



 Even in highly selected and committed institutions 
compliance with both the resuscitation and the 
management bundles was only about 20%.

 This suggests that compliance is either quite difficult, 
or that clinicians disagree with some aspects of the 
guidelines and specifically do not reach compliance. 



In part, physician non-compliance with evidence-
based guidelines can be explained by the 
weaknesses in the evidence base itself. 



Questionable pathophysiological 

rationale of GDT and EGDT





CCM 2007 35:64-8



Rivers et al NEJM 2001

The normal 

ScvO2 is 

~70%



The physiological “goals” that were suggested by the 

SSC Guidelines are not suitable for all septic patients and 

may be misleading in many instances.



Contradictory new evidence









In this RCT, including 142 patients from 6 hospitals, GDT 
was not associated with a decrease in the incidence of 
overall complications or LOS.

Anesth Analg. 2014 Sep;119(3):579-87

POEMAS



OPTIMISE

 Patients were randomly assigned to a CO–guided 
hemodynamic therapy algorithm for fluid and 
inotrope (dopexamine) infusion during and 6 hours 
following surgery (n=368) or to usual care (n=366).

 This algorithm did not reduce a composite outcome 
of complications and 30-day mortality. 



Early morbidity was similar between goal-directed 

therapy and control groups.



OPTIMISE

 However, inclusion of these data in an updated meta-
analysis indicates that the intervention was 
associated with a reduction in complication rates.





PiCCO and 
ScvO2

Individually 
PPV-
optimized CI

PiCCO-based 
protocol



Goal-directed therapy (GDT) can be a vague term, meaning 

different things to different people and, depending on the 

clinical environment, sometimes even different things to 

the same person.



ProCESS



“…the SSC has no plans to revise the bundles…

…Given the existing evidence supporting early 
targeted resuscitation in these patients, SSC 
continues to recommend all elements of the current 
bundles”.



ARISE

ProMISe











Continuous CO monitoring is the gold standard to 

monitor the response to a fluid challenge. 

The PLR effects must be assessed by a direct and 
continuous measurement of CO and not by the simple 
measurement of blood pressure.



Possible harm



Medical reversal harms patients who undergo the 

contradicted therapy during the years it was in 

favor.



OPTIMISE                                   JAMA. Published on line May 19, 2014.



 Sub-study of the OPTIMISE trial including 100 of the 
original 368 patients enrolled in the intervention 
group. 

 Only 28.6% of the fluid challenges were associated 
with increased stroke volume.

28.6%!







IV crystalloids started

SpHb + PVI monitoring during partial hepatectomy

Dilution!

PVI

SpHb



RCT; 220 patients 
having major surgery 
using enhanced 
recovery pathway 
with or without 
supplementary 
blinded intra-
operative SV 
optimization. 

SVV>10%



The GDT group received additional 956 ml colloids during surgery



 Blood volume expansion with crystalloids and colloid 
solutions will result in dilution, a decrease in plasma 
levels of coagulation factors, and worsening 
coagulopathy.

 As a consequence, differences in volume loading can 
markedly influence blood product requirements.
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Some of the perioperative goal-directed strategies 
have failed because they were based on CO/SV 
maximization without taking into account fluid 
responsiveness.



 Daily fluid balance was 
more than twice as large in 
the non-survivors as in the 
survivors (29 ± 22 vs. 13 ±
19 ml/kg, p <0.001). 

 A positive fluid balance was 
independently associated 
with an increase in the risk 
of death. 



 The majority of patients with severe sepsis and septic 
shock are not fluid responders.

 The haemodynamic changes in the fluid responders 
are small, short-lived and likely to be clinically 
insignificant. 

 It is likely that aggressive fluid resuscitation increases 
the morbidly and mortality of patients with sepsis.



Crit Care Med. 2016 Apr 7. [Epub ahead of print]

Crit Care Med. October 2016; 44:1891–1900

Crit Care Med. October 2016; 44:1945–6

https://www-ncbi-nlm-nih-gov.sheba-ez.medlcp.tau.ac.il/pubmed/27058468
https://www-ncbi-nlm-nih-gov.sheba-ez.medlcp.tau.ac.il/pubmed/27058468
https://www-ncbi-nlm-nih-gov.sheba-ez.medlcp.tau.ac.il/pubmed/27058468




As Dr. Jha points out, the baseline hematocrit was not 

the basis for transfusing a patient 3 h into the 

resuscitation. 

It was a uniform observation that the volume provided 

during the resuscitative course decreased the 

hematocrit by 30% at 3 h. 





Lessons to be learned



ACCP, ATS, SCCM

There are serious questions regarding the value of EBM

in the bedside practice of critical care medicine, which is, 

in large part, defined by the careful monitoring and real-

time analysis of many physiologic variables. 







 The cause of hemodynamic instability in septic shock may 
be hypovolemic, cardiogenic, or distributive. 

 This diagnosis is required for an adequate treatment, which 
may be rapid fluid administration, infusion of an inotropic 
agent, infusion of a vasoconstrictor agent, or various 
combinations of the above.



 Physicians have a limited clinical ability of to correctly 
assess the hemodynamic status.

 The significant impact that more physiological 
information has on major therapeutic decisions, 
supports the use of advanced hemodynamic 
monitoring in critically ill patients.



Conclusions

 Both EGDT and GDT (“SV maximization”) strategies are 
aimed at improving hemodynamic status, yet are 
based on questionable physiology.

 Both strategies were widely embraced based on 
evidence that was later refuted.

 Both strategies may cause potential harm, especially in 
the form of fluid overload.

 A more physiologically-suitable monitoring 
methodology, combined with better bedside decision-
making strategies, are the key to improve the outcome 
of high-risk surgery and septic shock.

Dziękuję bardzo! 


