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Fluids vs Vasopressors in Septic Shock 

 
Sepsis is a leading cause of mortality, similar to that reported from acute myocardial 
infarction and lung or breast cancers in the USA [1]. This and other evidence prompted a 
WHO resolution in 2017 highlighting a crucial need for better recognition, assessment, and 
support in the near future. Despite advances in earlier recognition and a more effective 
management yielding a significant reduction in mortality rates, septic shock remains 
nonetheless a worrisome health care issue. The latest “Surviving Sepsis Campaign” (SSC) 
guidelines in 2016 were recently updated mid-2018 (supported by the SCCM and ESICM). 
With specific regards its hemodynamic bundle of recommendations, a major modifications 
in 2018 were the period of time allotted to reach the threshold of 65 mmHg of MAP and 
mandates to administer the first 30 mL/kg fluid resuscitation within the 1st hour of 
admission (“hour-1 bundle”) and to introduce vasoactive agents (mainly norepinephrine—
NE) sooner if this macro-circulatory goal is not achieved or not sustainably stable. 
However, how soon is a controversial issue. In Recent survey by ESICM published in Annals 
of Intensive care Medicine; 44% of responders would start vasopressors after assessment of 
preload dependency, while 27% would use vasopressors only after complete correction of 
hypovolemia and 26% would start vasopressors before completion of fluid resuscitation and 
won’t use any measurement of preload dependency. 
 Before we dive deeper, I want to take a step back and ask -  
 
What’s the rationale of using fluid boluses in early resuscitation of patient with septic 
shock? 
 
Hypotension occurs in septic shock due to three reasons. First, extensive vasodilatation 
occurs; second, widespread capillary leak leads to relative hypovolemia, third, in some 
patients, although less common, myocardial depression may also lead to low cardiac output 
and hypotension. The use of fluids is aimed at correcting hypovolemia; this is usually 
relative, secondary to widespread vasodilatation, and is based on the shape of the Starling 
curve. According to the Starling curve, the stroke volume increases as preload increases; 
sharply at first before it plateaus off. We administer fluids assuming that the patient 
physiology may correspond to the steep part of the Starling curve, and will respond to 
increase of preload by fluid administration, leading to an increase in the stroke volume and 
perfusion pressures. This is called “fluid responsiveness”. However, there are two important 
points that need consideration. First, under physiological conditions, most subjects lie in the 
steep part of the Starling curve, and are fluid responsive. Second, the stroke volume is 
normal or high in most patients with sepsis and it may seem counter-intuitive to attempt to 
increase it further by increasing the preload. Indeed, studies aimed at increasing the cardiac 
output and oxygen delivery to “supranormal” targets have uniformly demonstrated a lack of 
benefit or possible harm using this strategy.  
 
How much volume is the ideal volume for the resuscitation 
 
The CVP, inferior vena caval diameter variation, and other dynamic parameters of fluid 
responsiveness, central venous oxygen saturation have been evaluated to assess fluid 



responsiveness. Most of these parameters have limited usefulness in clinical practice. The 
passive leg raising test (PLR) coupled with stroke volume monitoring may be more 
efficacious and safer compared to the administration of bolus fluid as a “challenge dose”. 
When performed optimally, the PLR mobilizes approximately 300 ml of blood from the 
peripheral to the central compartment. A change in stroke volume by this intervention may 
be conveniently evaluated by measuring the velocity-time integral by bedside transthoracic 
echocardiography. Unlike administration of a fluid bolus, any effect on the hemodynamic 
status is completely reversed on reassuming the horizontal position of the legs. PLR-induced 
increase in cardiac output has been shown to be highly predictive of fluid responsiveness in 
a meta-analysis. The importance of reassessment of fluid responsiveness needs to be 
emphasized prior to the administration of repeated fluid boluses. If fluid responsiveness 
cannot be reliably assessed, a mini-fluid challenge with 200-500 ml of fluid over 30 min may 
be much safer compared to larger boluses of 30 ml/kg.  
I agree. However, there is so much so much uncertainty on which measures to use and how 
to assess fluid responsiveness. In recent survey of 839 intensivists, only 7% indicated that 
they will use some sort of advanced CO monitoring, Majority are still using MAP as the main 
trigger to initiate vasopressors.. 
 
What are the pros and cons with using fluids for resuscitation vs vasopressors for 
achieving the target blood pressure 
 
Among patients with sepsis, only 5% of a crystalloid solution may remain in the circulation 
after an hour of infusion. This is often reflected by the transient improvement in 
hemodynamic parameters observed after bolus fluid therapy in septic patients. Hence, the 
question arises, considering the lack of sustained improvement, how often could fluid 
boluses be repeated? Inevitably, excessive fluid administration leads to the breakdown of 
the endothelial glycocalyceal barrier and tissue edema, with impaired organ function. 
Furthermore, fluid resuscitation may also lead to reduced systemic vascular resistance  and 
reduce perfusion pressure to vital organs.  
 
Besides, excessive fluid administration may result in an increase in venous pressures, 
thereby reducing the perfusion pressure to the vital organs. In fact, arterial flow is 
maintained in most organs within autoregulatory limits; however, even minor increases in 
venous pressure due to excessive fluid administration may lead to impaired capillary 
perfusion. Most patients in septic shock have preserved left ventricular systolic function and 
a preserved or high cardiac output; hence, it does not make intuitive sense to increase the 
preload and further increase the stroke volume. Besides, diastolic dysfunction is being 
increasingly recognized in sepsis. Administration of excessive fluid in the presence of 
diastolic dysfunction may lead to increased venous and pulmonary artery pressures with no 
increase in the stroke volume. Furthermore, too much fluid can worsen diastolic 
dysfunction.  
 
In contrast, considering that the pathophysiology in sepsis is extensive vasodilatation, it 
makes intuitive sense to use vasopressors to counter this. Alpha-1 agonists including 
norepinephrine, at low doses, result in early venoconstriction. Venoconstriction mobilizes 
unstressed blood volume from the skin and the splanchnic circulation, leading to increased 
preload and cardiac output. Besides, norepinephrine effectively produces arterial 



constriction, reversing the vasodilation-induced hypotension among patients with septic 
shock. Hence, early vasopressors combined with limited fluid resuscitation may be a more 
optimal strategy in septic shock. Such a strategy may be superior to administration of large 
fluid boluses alone as the initial intervention.  
 
What is the evidence out there in favour of or against the use of early vasopressor 
initiation 
 
Measurement of the stroke volume by echocardiography demonstrated fluid 
responsiveness following 500 ml of a crystalloid solution over 10 min in only 53% of patients 
with septic shock. We are all familiar with the FEAST study, in which 3000 children from 
Kenya, Tanzania, and Uganda received bolus intravenous fluid compared to maintenance 
fluids alone as part of the initial resuscitation strategy. Mortality was significantly higher at 
48 h (the primary outcome) and at 4 weeks with the use of bolus intravenous fluid 
compared to maintenance fluids alone.  
 
In a Zambian study among patients with sepsis and hypotension, early resuscitation with 
bolus intravenous fluid, vasopressors, and blood transfusion was compared with usual care 
based on clinician judgment. The intervention group received significantly more intravenous 
fluid in the first 6 h; however, in-hospital mortality was significantly lower among patients 
who received treatment based on clinician judgment. 
 
The CLASSIC (Scandinavian, multicentric) study randomized patients with septic shock after 
initial resuscitation. In the standard care group, fluid boluses were allowed for as long as 
circulatory parameters continued to improve. In the fluid restrictive group, bolus fluids were 
administered only if signs of severe hypoperfusion were present. The volume of fluid 
infused was much higher in the standard care group during the first 5 days in ICU In the 
fluid-restrictive group, the incidence of worsening of acute kidney injury was significantly 
less common.  Although, CLASSIC was one of the major RCT addressing this issue directly 
there are several limitations –  
Lack of blinding, adding a co-primary outcome measure just before the trial ended, a 
significant number of protocol violations. More importantnly, there was no significant 
difference in total fluid given to both groups of patients either during the first 5 days or 
overall during their ICU stay. The restrictive group was not truly restricted after all. 
 
A new randomized trial called CENSER from Thailand which is single-center trial with several 
limitations. Investigators randomized 310 patients with septic shock at one hospital in 
Bangkok, Thailand to receive norepinephrine or placebo along with their initial fluid 
resuscitation. Unfortunately, patients randomized to norepinephrine received the 
intervention much faster than those receiving placebo (93 vs 192 minutes) -- raising 
questions as to adequate blinding or other significant methodologic flaws. That being said, 
patients receiving early norepinephrine did better: 

• Shock control rate by 6 hours (primary outcome) was significantly higher with early 
norepinephrine (76% vs 48%; P<0.001). 

• The early norepinephrine group had lower rates of cardiogenic pulmonary edema (14% 
vs 28%; P=0.004) and arrhythmia (11% vs 20%; P=0.03). 



28-day mortality was not statistically different between groups: 15.5% in the early 
norepinephrine group versus 22% in the standard treatment group (P=0.15). 
 
 
Indeed, even with differences in timing and previous intervention(s) before randomization, 
three successive RCTs (ProCESS, ARISE, ProMISe). Subsequently showed no benefit in 
primary mortality outcomes of an EGDT-like protocol-based approach, including lack of cost-
effectiveness. 
Of note, about 50% of septic patients in shock are non-responsive to fluids, only half 
patients included in the three above cited RCTs received 30 mL/kg in this time window, and 
the median fluid volume infused within the first 4 h before randomization in the recent 
VANISH trial was below 1.7 L . Interestingly, Data from the Australasian Resuscitation In 
Sepsis Evaluation (ARISE) trial showed that the median [IQR] volume of fluid administered 
before starting a vasopressor was 3.1 L. 
 Of course, clinical judgment is always the rule, and the evidence of pulmonary venous 
congestion, for example, should waive this fluid resuscitation practice. 
 
Another retrospective study including data from almost 2900 patients from 24 hospitals in 
three countries suggest that starting vasoactive agents in the initial hour may be 
detrimental due to less fluids being given and that mortality was lowest when vasoactive 
agents were initiated 1–6 h after septic shock onset, with more than 1 L of fluids in the 
initial hour, more than 2.4 L from hours 1–6, and 1.6–3.5 L from 6 to 24 h. 
 
We are still awaiting the results from Clovers and ARISE Fluids trials. 
 
 
What’s your current practice 
 
In recent years, we have modified our approach to sepsis resuscitation. If the patient is 
hypotensive, we generally tend to commence vasopressors early, along with administration 
of intravenous fluid. We try to assess fluid responsiveness by measurement of the velocity-
time integral and straight-leg raising. We use ultrasonography extensively by the bedside, 
evaluate IVC diameter variation (although it may not be always reliable). We keep assessing 
the lungs repeatedly for the appearance or increase in “B” lines, suggestive of lung edema; 
we generally stop infusing bolus fluids if this happens.  
 
I agree with you. We need to adopt “one size does not fit all,” personalized assessment after 
the initial fluid load and identify and select responding patients who require more fluids/ 
vasopressors. 
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