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New insights into the fluid management 
in patients with septic shock
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ABSTRACT. The importance of fluid resuscitation therapy during the early stages of sepsis management is well-
established. Current Surviving Sepsis Campaign (SSC) guidelines recommend the administration of intravenous crystalloid 
fluids for sepsis-related hypotension or hyperlactatemia within the first 3 h of resuscitation and suggest using balanced 
solutions (BSs) instead of normal saline (NS) for the management of patients with sepsis or septic shock. Studies comparing 
BS versus NS administration in septic patients have demonstrated that BSs are associated with better outcomes including 
decreased mortality. After initial resuscitation, fluid administration has to be judicious in order to avoid fluid overload, 
which has been associated with increased mortality, prolonged mechanical ventilation, and worsening of acute kidney 
injury. The “one size fits all” approach may be “convenient” but it should be avoided. Personalized fluid management, 
based on patient-specific hemodynamic indices, provides the foundations for better patient outcomes. Although there  
is a consensus on the need for adequate fluid therapy in sepsis, the type, the amount of administered fluids,  
and the ideal fluid resuscitation strategy remain elusive. Well-designed large randomized controlled trials are certainly 
needed to compare fluid choices specifically in the septic patient, as there is currently limited evidence of low quality. 
This review aims to summarize the physiologic principles and current scientific evidence regarding fluid management  
in patients with sepsis, as well as to provide a comprehensive overview of the latest data on the optimal fluid administration 
strategy in sepsis.
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Introduction
Sepsis is defined as a life-threatening organ dysfunction 

caused by a dysregulated host response to infection, whereas 
septic shock is a subset of sepsis in which profound circula-
tory, cellular, and metabolic abnormalities are associated with  
a higher risk of mortality than with sepsis alone [1]. Although 
the exact worldwide burden of sepsis is difficult to ascertain, 
it certainly represents a major global health issue. In 2017, 
there was an estimate of 48.9 million cases of sepsis; during 
the same year, 11 million sepsis-related deaths were reported 
worldwide, representing almost 20 % of global deaths [2].  
Between 1990 and 2017, age-standardized sepsis incidence fell 
by 37 % and mortality decreased by 52.8 % [2]. Despite these 
trends, sepsis still remains a major cause of death worldwide. 
Interestingly, there are significant regional disparities in sepsis- 
related incidence and mortality, with approximately 85 %  
of sepsis cases and sepsis-related deaths occurring in low-  
and middle-income countries [2].

The management of sepsis has not significantly changed 
over the past 40 years. Current guidelines recommend  
the early administration of antibiotics and intravenous (IV) 
fluids, in addition to source control and the judicious use  
of vasopressors [3]. Fluid resuscitation therapy represents one 
of the cornerstones of sepsis management [3]. Understanding 
the pathophysiology of sepsis is crucial in order to determine 
the role of intensive fluid administration in the initial phase 
of septic shock.

Although there is a consensus on the need for adequate 
fluid therapy in sepsis and despite the multiple recent clinical 
trials examining fluid management in sepsis, the ideal fluid 
management strategy is still controversial and elusive, as there 
are no clear guidelines about the optimal fluid resuscitation  
in critically ill patients with sepsis. The purpose of this narrative 
review is to summarize the physiologic principles and current 
scientific evidence regarding fluid management in patients 

with sepsis, as well as to provide a comprehensive overview 
of the latest data on the optimal type (balanced crystalloids 
versus normal saline) and volume (liberal versus restricted 
administration) of fluids in sepsis and septic shock patients.

Methods
A literature search was performed to identify all published 

research, such as original articles, reviews, and systematic 
reviews/metanalyses, using the key words “fluid resuscitation”, 
“sepsis”, “septic shock”, “critically-ill”, balanced crystalloids”, 
“normal saline”, “liberal fluid administration”, and “restricted 
fluid administration”. Records were retrieved from PubMed/
Medline and Scopus, without prior application of language 
or other restrictions for the database search. Reference lists 
of included articles were also screened to identify potential 
studies missed by the initial literature search. The physiology 
of fluid administration in sepsis is a complex syndrome with 
multiple underlying mechanisms contributing to its pathogen-
esis. The initial step involves the recognition and the binding 
of pathogen-associated molecular patterns (PAMPs) by pattern 
recognition receptors (PRRs) on the surface of host immune 
cells [4, 5]. Toll-like receptors (TLRs) are a crucial group of PRRs 
that play a significant role in initiating the immune response 
[4, 5]. They recognize various PAMPs such as bacterial lipopoly-
saccharide, viral RNA, and fungal cell wall components [4, 5].  
PRRs can also recognize endogenous danger-associated molec-
ular patterns (DAMPs) that are released during the inflammatory 
insult [4, 5]. Upon pathogen recognition, immune cells release 
pro-inflammatory cytokines, such as tumor necrosis factor alpha 
(TNF-α), interleukin-1 beta (IL-1β), and interleukin-6 (IL-6) [4, 6].  
These cytokines trigger a cascade of immune responses and 
recruit additional immune cells to the site of infection, such 
as polymorphonuclear leukocytes and macrophages [4, 6].  
In sepsis, the immune response becomes dysregulated, leading 
to an excessive and uncontrolled release of pro-inflammatory 

РЕЗЮМЕ. Важливість інфузійної терапії на ранніх стадіях лікування сепсису є загальновизнаною. Поточні реко-
мендації Кампанії з виживання при сепсисі (Surviving Sepsis Campaign, SSC) радять внутрішньовенне введення 
кристалоїдних рідин у разі гіпотензії або гіперлактатемії, спричиненій сепсисом, протягом перших 3 годин реанімації  
та пропонують використовувати для лікування пацієнтів із сепсисом або септичним шоком збалансовані розчини (ЗР) 
замість фізіологічного розчину (ФР). Дослідження, в яких порівнювали застосування ЗР і ФР у пацієнтів із сепсисом, 
продемонстрували, що ЗР асоціюються з кращими результатами, включаючи зниження смертності. Після первинної 
реанімації введення рідини має бути продуманим, щоб уникнути перевантаження рідиною, яке асоціюється зі збіль-
шенням смертності, тривалою штучною вентиляцією легенів і посиленням гострого ураження нирок. Універсальний 
підхід до всіх пацієнтів може бути зручним, але його слід уникати. Персоналізоване управління інфузійною тера-
пією, засноване на індивідуальних показниках гемодинаміки пацієнта, забезпечує підґрунтя для кращих результатів  
лікування. Хоча існує консенсус щодо необхідності адекватної інфузійної терапії при сепсисі, тип, кількість уве-
деної рідини й ідеальна стратегія інфузій залишаються невизначеними. Безсумнівно, потрібні добре сплановані 
великі рандомізовані контрольовані дослідження для порівняння вибору інфузійного розчину конкретно в пацієнтів  
із сепсисом, оскільки наявні наразі докази є обмеженими та низькоякісними. Цей огляд має на меті узагальнити фізіо
логічні принципи та сучасні наукові дані щодо інфузійної терапії в пацієнтів із сепсисом, а також надати вичерпний 
огляд останніх даних щодо оптимальної стратегії введення рідин у разі сепсису.
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