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objective
History of fluid therapy

How much?

When?

What type? tonicity/ balanced fluid/ composition

Maintenance ?



Definition 





World Health Organization (WHO) recommendation
in the 1990s to perform aggressive fluid bolus therapy
reduced tenfold the mortality of pediatric sepsis

Pediatric sepsis incidence and mortality are, respectively,
25.2 million and 3.4 million worldwide in 2017

Clinical signs of poor tissue perfusion are tachycardia, altered 
mental status, decreased urine output (below 1 ml/kg/h) and 
abnormalities in capillary refill time (flash < 1 s or prolonged > 3 
s), skin (mottled, cool or flushed, ruddy) and pulses (weak or
bounding)
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Overall, we have identified 
five potential intersections 
between septic shock 
pathophysiology and the 
interstitium: 1. increase of 
oedema formation, interacting 
with organ function and 
metabolites diffusion; 2. 
interstitial pressure 
regulation, increasing 
transcapillary flow; 3. 
alteration of the extracellular 
matrix; 4. interstitial secretion 
of inflammatory mediators; 5. 
decrease of lymphatic outflow.

Sepsis-induced oedema is 
aggravated by fluid therapy and 
is mostly referred to as fluid 
overload. It has been identified 
in recent years as a major 
prognostic factor for morbidity 
and mortality in patients with 
septic shock Interstitial oedema increases intercellular spaces and has long been recognized as a critical factor for 

tissue oxygenation
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When?



The Surviving Sepsis Campaign recommends, with very low quality of evidence, balanced crystalloids rather than 
normal saline, as the first-line for fluid bolus therapy in pediatric sepsis [13]. The latest guidelines of the European 
Resuscitation Council have recently extended this recommendation to all childhood circulatory failures

What type? tonicity/ balanced fluid/ composition

https://eurjmedres.biomedcentral.com/articles/10.1186/s40001-022-00885-8#ref-CR13
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prediction of which patients will benefit from additional fluid resuscitation

Numerous techniques using:
 cardiac and vascular ultrasound
 arterial waveform analysis
 pulse plethysmography
central venous pressure
 thermodilution
near-infrared spectroscopy
 and other novel devices have been developed to 
estimate intravascular volume status and to assess 
both static and dynamic hemodynamic responses to 
fluid challenges

Existing systematic reviews and meta-analyses of 
predictors of fluid responsiveness in children have 
demonstrated moderate-to-good prediction
with respiratory variation in aortic blood flow peak 
velocity measured by ultrasound, but reviews consistently 
demonstrate poor predictive ability of other measures 
and substantial heterogeneity among included studies 
and patient populations

meta-analysis for all includedtools, with most 
studies defining fluid responsiveness based on an 
increase in ultrasound-assessed stroke volume, 
stroke volume index, or cardiac index by 10-15% 
from the pre-bolus value



PiCCO  is a tool for 
advanced hemodynamic 
monitoring. It uses 
transpulmonary 
thermodilution and pulse 
contamination analysis to 
derive various parameters of 
the cardiovascular system

USCOM 1A is a non-
invasive, transcutaneous 
Doppler ultrasound device 
designed to simplify 
acquisition and storage 
of high-fidelity measurement 
and trending information of 
cardiovascular performance

A plethysmograph is an instrument for 
measuring changes in volume within an organ or 
whole body (usually resulting from fluctuations 
in the amount of blood or air it contains). A 
photoplethysmograph (PPG) is a plethysmograph 
that uses optical techniques. A pulse oximeter 
measures oxygen saturation level (SpO2) and is 
also a PPG. It can measure the change in the 
volume of arterial blood with each pulse beat



CONCLUSIONS: The hemodynamic response to fluid bolus in pediatric
septic shock was variable and unpredictable. We failed to find a relationship
between mean arterial pressure and cardiac index changes. The adverse
effects of fluid bolus extended beyond fluid overload and, in some cases,
was associated with reduced mean arterial pressure, perfusion pressures
and higher vasoactive support. Mean arterial pressure-nonresponders had
increased mortality. The response to the initial fluid bolus may be helpful to
understand each patient’s individualized physiologic response and guide
continued hemodynamic management.

Variability in the Hemodynamic Response to
Fluid Bolus in Pediatric Septic Shock
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Population, Intervention, Control, and Outcome(s) (PICO)
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