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Sepsis is a global challenge with approximately 20-30 million 
cases per year, world-wide. The mortality due to septic shock is 
very high and have ranged as high as 50%. The cost associated 
with management of severe sepsis and septic shock can impose 
a significant financial burden to the countries health care system 
[1-4]. Despite hundreds and thousands of articles published and 
billions of dollars spent in the sepsis research world-wide, the 
management of sepsis remains focused on fluid resuscitation, an-
tibiotics administration, source control and use of vasopressors. 
Despite significant research, the management of fluid balance has 
remained controversial at the best. In 2001, Mannuel Rivers from 
Michigan came up with early-goal directed therapy (EGDT) which 
formed the basis of the sepsis management for almost a decade and 
formed the basis for Surviving Sepsis Campaign. It emphasized, on 
early placement of SvO2 Catheter placement, fluid therapy directed 
based on achieving mean arterial pressure (MAP) and central ve-
nous pressure (CVP) and also potential for PRBC and inotrope use. 
Over the years, this was publicized and carried out as the holy grail 
in the management of the patient with sepsis. Regulatory agencies 
as well as the hospital system jumped on it, despite very little data 
to support it [4-9]. Mortality for sure improved, with recognition 
of issues with early diagnosis and treatment. The credit was given 
to EGDT for improvement in the mortality [2,3]. Over the years, 
the data started emerging on concrete role of early appropriate 
antibiotics in the management of sepsis. The early aggressive fluid 
resuscitation bolus dose changed from 20 ml/kg to 30 ml/kg from 
2004 to 2012 surviving sepsis guidelines [3,4]. In the interim, the 
role of SVO2 catheter, vasopressin, central venous catheter, trans-
fusion and inotrope use came in questions and were proven not 
to be of beneficial as stated in EGDT or so-called sepsis bundle. 
The fluid resuscitation and bolus therapy were still pushed, though 
data were emerging that patient who have received higher volume 
had the higher mortality (the issue was dragged on as if it is overall 
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fluid balance or early fluid bolus. The early bolus and resuscitation 
were felt to be of beneficial, especially in patients who received the 
volume in first three hours vs. the second three hour of the sepsis 
bundle of EGDT as study shown by Lewis and Ramar., et al [10].

To resolve the issue of fluid resuscitation in sepsis, ProCESS 
(USA), ProMISe (UK) and ARISE (Australia/New Zealand) trial 
were undertaken. All these three, multi-center randomized trials 
showed no difference in mortality between EGDT based on proto-
col versus standard therapy. The believers of Rivers trail and the 
EGDT still promoted the EGDT as it has shown to have benefit in 
mortality since surviving sepsis campaign and EGDT has been im-
plemented based on several small non-randomized trails [11,12].

In the interim, the data emerged and suggested the role of early 
appropriate use of antibiotics as the major component in improv-
ing the mortality. Another study (FENICE) trial, which was fluid 
challenge in intensive care unit, also raised an important point 
that methods used to predict the fluid responsiveness were also 
not routinely used and patient who were fluid responsive or fluid 
un-responsive received the same amount of fluid. This raises a big 
question and emphasized the education and training in the diag-
nostic modality in the assessment of fluid balance. 

As for the liberal versus restrictive fluid resuscitation, the only 
randomized trial to address this study so far is from African coun-
try among children (FEAST) trial. This trail was conducted among 
children with severe sepsis with either 40ml/kg of saline or 4% 
albumin when compared with no volume resuscitation. The trial 
was stopped early showing 40% increase in mortality among both 
volume resuscitation arms [13,14]. 

To resolve this challenging and controversial issue, The Heart, 
Lung and Blood Institute and the Early Treatment of Acute Lung 
Injury Trial Network developed the CLOVERS trial enrolling more 
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than 40 centers to address this issue, comparing liberal and resus-
citative strategy for the first 24 hours of septic shock. The liberal 
strategy will consist of IV fluid management similar to that of usual 
care group as in ProCESS, ARISE and ProMIse trial and restrictive 
strategy will consists of early vasopressor initiation after the ini-
tial fluid bolus of 3L with additional fluid administered only for the 
signs of intravascular volume depletion [14]. We hope that this will 
help address the issue of fluid balance and administration among 
septic patients. The author of this editorial still feels and believes 
that till the time we cannot address and find an easy and effective 
method and technology to accurately assess the volume status and 
differentiate between the fluid responsive and fluid un-responsive 
patients, we still will be circling back to the same issue.

Bibliography

1.	 Dellinger RP., et al. “Surviving Sepsis Campaign guidelines for 
management of severe sepsis and septic shock”. Intensive Care 
Medicine 30.4 (2004): 536-555.

2.	 Dellinger RP., et al. “Surviving Sepsis Campaign guidelines for 
management of severe sepsis and septic shock”. Critical Care 
Medicine 32.3 (2004): 858-873.

3.	 Dellinger RP., et al. “Surviving Sepsis Campaign: international 
guidelines for management of severe sepsis and septic shock: 
2008”. Critical Care Medicine 36.1 (2008): 296-327.

4.	 Dellinger RP., et al. “Surviving Sepsis Campaign: international 
guidelines for management of severe sepsis and septic shock: 
2008”. Intensive Care Medicine 34.1 (2008): 17-60.

5.	 Levy MM., et al. “The Surviving Sepsis Campaign Bundle: 2018 
update”. Intensive care medicine 44 (2018): 925-928.

6.	 Surani S and Varon J. “Health care waste prevention: are 
guidelines the solution or the problem?” The American Journal 
of Emergency Medicine 34.8 (2016): 1661-1662.

7.	 Neri PM., et al. “Emergency medicine resident physicians’ per-
ceptions of electronic documentation and workflow: a mixed 
methods study”. Applied Clinical Informatics 6.1 (2015): 27-41.

8.	 Dellinger RP., et al. “Surviving Sepsis Campaign: international 
guidelines for management of severe sepsis and septic shock, 
2012”. Intensive Care Medicine 39.2 (2013): 165-228.

9.	 Rivers E., et al. “Early goal-directed therapy in the treatment 
of severe sepsis and septic shock”. The New England journal of 
medicine 345.19 (2001): 1368-1377.

10.	 Lee S., et al. “Increased fluid administration in the first three 
hours of sepsis resuscitation is associated with reduced mor-
tality: a retrospective cohort study”. Chest 146.4 (2014): 908-
915.

11.	 Liu VX., et al. “The Timing of Early Antibiotics and Hospital 
Mortality in Sepsis”. American Journal of Respiratory and Criti-
cal Care Medicine 196.7 (2017): 856-863.

12.	 Osborn TM. “Severe Sepsis and Septic Shock Trials (ProCESS, 
ARISE, ProMISe): What is Optimal Resuscitation?” Critical Care 
Clinics 33.2 (2017): 323-344.

13.	 Rhodes A., et al. “Surviving Sepsis Campaign: International 
Guidelines for Management of Sepsis and Septic Shock: 2016”. 
Intensive Care Medicine 43.3 (2017): 304-377.

14.	 Self WH., et al. “Liberal versus restrictive intravenous fluid 
therapy from early septic shock: Rationale for randomized 
trial”. Annuls of Emerging Medicine (2018).

Citation: Salim Surani and Iqbal Ratnani. “Fluid Balance in Sepsis: Have We Resolved the Controversies?”. Acta Scientific Medical Sciences 3.7 (2019): 01-02.

https://www.ncbi.nlm.nih.gov/pubmed/15090974
https://www.ncbi.nlm.nih.gov/pubmed/15090974
https://www.ncbi.nlm.nih.gov/pubmed/15090974
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2249616/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2249616/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2249616/
https://www.ncbi.nlm.nih.gov/pubmed/29675566
https://www.ncbi.nlm.nih.gov/pubmed/29675566
https://www.ncbi.nlm.nih.gov/pubmed/27321935
https://www.ncbi.nlm.nih.gov/pubmed/27321935
https://www.ncbi.nlm.nih.gov/pubmed/27321935
https://www.ncbi.nlm.nih.gov/pubmed/25848411
https://www.ncbi.nlm.nih.gov/pubmed/25848411
https://www.ncbi.nlm.nih.gov/pubmed/25848411
https://www.ncbi.nlm.nih.gov/pubmed/23353941
https://www.ncbi.nlm.nih.gov/pubmed/23353941
https://www.ncbi.nlm.nih.gov/pubmed/23353941
https://www.nejm.org/doi/full/10.1056/NEJMoa010307
https://www.nejm.org/doi/full/10.1056/NEJMoa010307
https://www.nejm.org/doi/full/10.1056/NEJMoa010307
https://www.ncbi.nlm.nih.gov/pubmed/28345952
https://www.ncbi.nlm.nih.gov/pubmed/28345952
https://www.ncbi.nlm.nih.gov/pubmed/28345952
https://www.ncbi.nlm.nih.gov/pubmed/28284298
https://www.ncbi.nlm.nih.gov/pubmed/28284298
https://www.ncbi.nlm.nih.gov/pubmed/28284298
https://www.ncbi.nlm.nih.gov/pubmed/28101605
https://www.ncbi.nlm.nih.gov/pubmed/28101605
https://www.ncbi.nlm.nih.gov/pubmed/28101605
https://doi.org/10.1016/j.annemergmed.2018.03.039
https://doi.org/10.1016/j.annemergmed.2018.03.039
https://doi.org/10.1016/j.annemergmed.2018.03.039

	_GoBack
	_GoBack

