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ABSTRACT: 

Objective: This investigation explores the diversity in fluid resuscitation strategies for septic patients in the ICU and their 

correlations with clinical outcomes, focusing on mortality rates and length of ICU stay. Methods: A cross-sectional, 

observational study surveyed the administration of fluids in septic patients in medical and surgical ICUs. The study 

encompassed 100 septic patients, examining the type, volume, and timing of fluid resuscitation within the first 24 hours of 

ICU admission. Outcomes were monitored for 28 days, with primary endpoints being mortality rate and length of ICU 

stay. Results: Preliminary data indicate considerable variability in resuscitation approaches, with a significant subset 

deviating from the Surviving Sepsis Campaign guidelines. Early aggressive fluid resuscitation within the initial hours of 

admission correlated with a reduced ICU stay but did not significantly impact the 28-day mortality rate. Conversely, 

delayed, or conservative fluid strategies were associated with prolonged ICU stays and a non-statistically significant 

increase in mortality. Conclusion: Fluid resuscitation practices in septic patients are highly variable and have a 

quantifiable impact on ICU stay duration. While aggressive early resuscitation may expedite ICU discharge, its effect on 

mortality is less clear. These findings highlight the need for standardized protocols to optimize patient outcomes and 

suggest that personalized fluid management strategies may be beneficial in sepsis care. 
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INTRODUCTION: 

Septic shock, a severe manifestation of sepsis, remains a 

critical challenge in intensive care units (ICU) 

worldwide, contributing significantly to mortality and 

morbidity among hospitalized patients. Despite advances 

in medical care and the establishment of protocols like 

the Surviving Sepsis Campaign (SSC), the management 

of sepsis, particularly fluid resuscitation, continues to be 

a topic of considerable debate and variability among 

clinicians. The objective of fluid resuscitation in septic 

shock is to restore perfusion and oxygenation to tissues, 

yet the optimal strategy in terms of fluid type, timing, 

and volume remains under investigation. This paper 

aims to delve into the nuances of fluid resuscitation 

practices in septic patients and their impact on clinical 

outcomes such as mortality rates and lengths of ICU 

stay. [1, 2] Sepsis affects millions worldwide each year. 

It is estimated that about 49 million cases of sepsis occur 

globally every year, with potentially 11 million sepsis-

related deaths, accounting for almost 20% of all global 

deaths. In the United States alone, sepsis affects 

approximately 1.7 million adults annually, and is 

responsible for one in every three hospital deaths. [3] 

Sepsis is a leading cause of mortality and critical illness 

worldwide. Despite improvements in infection control 
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and critical care, the mortality rate for severe sepsis and 

septic shock can be as high as 40% in some settings. 

Mortality rates vary depending on the severity of sepsis, 

the organism causing the infection, the patient's 

underlying health condition, and the timeliness and 

appropriateness of medical intervention. [4] 

Anyone can develop sepsis, but it is most common in 

older adults, infants under one year, those with 

compromised immune systems, and people with chronic 

medical conditions such as diabetes, lung disease, 

cancer, and kidney disease. Hospitalized patients are 

particularly at risk, especially those with invasive 

devices such as catheters or breathing tubes. [5] 

Sepsis is a life-threatening organ dysfunction caused by 

a dysregulated host response to infection. It affects 

millions of people worldwide each year, with septic 

shock being its most severe complication, characterized 

by circulatory and cellular/metabolic abnormalities. 

Epidemiologically, sepsis is responsible for more than 5 

million deaths annually, with a mortality rate that can 

exceed 40% in cases of septic shock. [6] The burden of 

sepsis is particularly pronounced in ICUs, where it is one 

of the leading causes of death and critical illness. This 

high prevalence underscores the importance of effective 

management strategies, including timely and appropriate 

fluid resuscitation. [7] 

The concept of fluid resuscitation is rooted in the early 

recognition that volume replacement is critical in 

patients suffering from septic shock. Historically, 

aggressive fluid loading was considered beneficial based 

on the Starling principle, which suggested that increased 

fluid intake helps maintain cardiac output and tissue 

perfusion. However, more recent studies and clinical 

trials have brought a more nuanced understanding, 

indicating that while initial fluid resuscitation is crucial, 

excessive fluid can lead to complications such as edema, 

acute respiratory distress syndrome (ARDS), and 

prolonged ICU stays. [8, 9] 

Fluid resuscitation is a fundamental aspect of the early 

management of sepsis and septic shock and is crucial for 

stabilizing hemodynamics and preventing organ failure. 

Sepsis leads to widespread inflammation that can cause 

increased vascular permeability and a loss of 

intravascular fluids into the interstitial space, resulting in 

hypovolemia (a decreased volume of circulating blood in 

the body). This can quickly lead to decreased perfusion 

of tissues and organs, exacerbating the risk of organ 

failure. [10] Fluid resuscitation helps to restore 

intravascular volume, improve tissue perfusion, and 

stabilize vital signs, which are crucial in the early hours 

of sepsis management. [11] 

The Surviving Sepsis Campaign (SSC) guidelines 

recommend that adults with sepsis and septic shock 

receive a minimum of 30 mL/kg of intravenous 

crystalloid fluids within the first 3 hours of recognizing 

sepsis. These guidelines emphasize the need for careful 

monitoring of fluid responsiveness, perfusion, and 

oxygenation to tailor therapy to individual patient needs, 

preventing fluid overload which can lead to 

complications such as pulmonary edema. Studies have 

shown that the timely administration of fluids as part of 

early goal-directed therapy (EGDT) can significantly 

reduce the mortality rate of septic shock. However, the 

effectiveness of fluid therapy can vary based on the 

patient’s clinical condition and the cause of sepsis. 

Ongoing research continues to refine the optimal type of 

fluids, timing, and quantity to maximize benefits and 

minimize risks. [11, 12] 

The Surviving Sepsis Campaign guidelines have evolved 

over the years, reflecting this complex balance. Initially, 

the guidelines recommended aggressive fluid 

administration within the first 6 hours of diagnosis, but 

recent iterations have adopted a more conservative 

approach after initial stabilization. These guidelines now 

emphasize the importance of dynamic assessment of 

fluid responsiveness to guide resuscitation, aiming to 

tailor therapy to individual patient needs. [13] Despite 

these guidelines, considerable variability persists in fluid 

resuscitation practices across different ICUs. Factors 

contributing to this variability include differences in 

clinician training, resource availability, and institutional 

protocols. The impact of this variability can be profound. 

Studies have shown that deviations from SSC guidelines 

are associated with increased mortality and morbidity. 

This variability not only reflects the ongoing uncertainty 

within the clinical community regarding the best 

resuscitation strategy but also highlights the potential for 

quality improvement. [14] 

Given the critical role of fluid management in sepsis 

outcomes and the variability in its application, it is vital 

to examine current practices and their effectiveness 

comprehensively. This study aims to investigate the 

types, volumes, and timing of fluid administration in 

septic patients within the first 24 hours of ICU 

admission and correlate these practices with patient 

outcomes, specifically mortality rates and length of ICU 

stay. By doing so, the study seeks to provide insights 

that could inform future guidelines and lead to more 

standardized, evidence-based care approaches. [15] 

In conclusion, fluid resuscitation remains a cornerstone 

of septic shock management but requires a nuanced 

approach that balances the benefits of early and adequate 

perfusion with the risks of fluid overload. This study's 

exploration into the variability of fluid resuscitation 

practices and their outcomes aims to contribute to the 

ongoing discourse and guide future improvements in 

sepsis management. 

 

Inclusion Criteria: 

1. Age: Patients aged 18 years and older. 
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2. Diagnosis: Patients diagnosed with sepsis or 

septic shock as defined by the Sepsis-3 criteria, 

which include a confirmed or suspected 

infection and an acute increase of ≥2 SOFA 

(Sequential Organ Failure Assessment) points. 

3. Admission: Patients admitted to the ICU within 

the last 24 hours. 

4. Treatment: Patients who have received fluid 

resuscitation within the first 6 hours of ICU 

admission. 

5. Consent: Patients or their legal guardians must 

provide written informed consent if the study 

involves any intervention or deviation from 

routine care. 

 

Exclusion Criteria: 

1. Age: Patients under 18 years of age. 

2. Chronic Conditions: Patients with end-stage 

renal disease requiring hemodialysis, end-stage 

liver disease, or advanced heart failure, as these 

conditions can significantly alter the body's 

response to fluid resuscitation. 

3. Previous Treatment: Patients who received 

substantial fluid resuscitation prior to ICU 

admission, as this could confound the effects of 

fluid management strategies initiated in the ICU. 

4. Pregnancy: Pregnant women, due to the 

different physiological responses and fluid 

management needs during pregnancy. 

5. Participation in Other Studies: Patients 

currently enrolled in other interventional studies 

that might influence the outcomes of fluid 

resuscitation. 

6. Allergy or Contraindication: Patients with 

known allergies or contraindications to any of 

the fluids or adjunct treatments used in the 

resuscitation protocols of the study. 

7. Do-Not-Resuscitate (DNR) Orders: Patients 

with DNR orders or other directives that limit 

aggressive treatment measures, including fluid 

resuscitation. 

 

MATERIALS AND METHODS: 

This research employed a cross-sectional observational 

study design to examine the fluid resuscitation practices 

in septic patients admitted to the ICU and their impact 

on clinical outcomes such as mortality rates and length 

of ICU stay. The study was conducted in multiple ICUs 

across various hospitals, encompassing a total of 100 

septic patients. 

The study population included patients who met specific 

inclusion criteria: they were aged 18 years and older, 

diagnosed with sepsis or septic shock according to the 

Sepsis-3 criteria (which includes a confirmed or 

suspected infection and an acute increase of ≥2 SOFA 

(Sequential Organ Failure Assessment) points), admitted 

to the ICU within the last 24 hours, and had received 

fluid resuscitation within the first six hours of ICU 

admission. Additionally, written informed consent was 

obtained from the patients or their legal guardians. 

Patients were excluded if they were under 18 years of 

age, had end-stage renal disease requiring hemodialysis, 

end-stage liver disease, or advanced heart failure. 

Patients who had received substantial fluid resuscitation 

prior to ICU admission, pregnant women, and those 

currently enrolled in other interventional studies were 

also excluded. Further exclusion criteria included 

patients with known allergies or contraindications to any 

of the fluids used and those with do-not-resuscitate 

(DNR) orders. 

Data were collected prospectively from patient medical 

records and included demographic information (age, 

gender), clinical data (comorbidities, source of 

infection), resuscitation data (volume and type of fluids 

administered, time to first fluid administration), and 

clinical outcomes (mortality rate, length of ICU stay, 

length of hospital stay, days on mechanical ventilation, 

incidence of ARDS, incidence of edema, incidence of 

acute kidney injury, requirement for renal replacement 

therapy, use of vasopressors, ICU readmission rate, 

hospital readmission rate, incidence of sepsis-induced 

hypotension, incidence of multiple organ dysfunction 

syndrome (MODS), incidence of secondary infections, 

and average lactate levels). 

This study aimed to provide a comprehensive overview 

of fluid resuscitation practices in septic patients and their 

outcomes, contributing to the optimization of fluid 

management strategies in the critical care setting. 

Results 

This research employed a cross-sectional observational 

study design to examine the fluid resuscitation practices 

in septic patients admitted to the ICU and their impact 

on clinical outcomes such as mortality rates and length 

of ICU stay. The study was conducted in multiple ICUs 

across various hospitals, encompassing a total of 100 

septic patients. The study population included patients 

who met specific inclusion criteria: they were aged 18 

years and older, diagnosed with sepsis or septic shock 

according to the Sepsis-3 criteria (which includes a 

confirmed or suspected infection and an acute increase 

of ≥2 SOFA (Sequential Organ Failure Assessment) 

points), admitted to the ICU within the last 24 hours, and 

had received fluid resuscitation within the first six hours 

of ICU admission. Additionally, written informed 

consent was obtained from the patients or their legal 

guardians. 
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Age Frequency Percentage 
Gender 

p-Value 
Male Female 

18-25years 8 8% 5 3 0.5 

25-35 years 20 20% 12 8 0.01 

35-55 years 14 14% 10 4 0.02 

55-75 years 27 27% 15 12 0.005 

>75 years 31 31% 18 13 0.04 

Table 1. Demographic Characteristics of the Selected Patients 

 

 
Figure 1. Bar Chart Illustrating Distribution of Patients by Gender. 

 

Patients were excluded if they were under 18 years of age, had end-stage renal disease requiring hemodialysis, end-stage 

liver disease, or advanced heart failure. Patients who had received substantial fluid resuscitation prior to ICU admission, 

pregnant women, and those currently enrolled in other interventional studies were also excluded. Further exclusion criteria 

included patients with known allergies or contraindications to any of the fluids used and those with do-not-resuscitate 

(DNR) orders. 

 

Characteristic Value Percentage (%) p-value 

Age (mean years) 66 ± 11 - - 

Gender (Male/Female) 58/42 58/42 - 

Average SOFA Score 9.5 ± 2.5 - - 

Volume of Fluids 

Administered (mean 

mL) 

2500 ± 900 - - 

Time to First Fluid 

(mean hours) 
2.75 ± 1.5 - - 

Table 2. Summary of Patient Characteristics and Fluid Resuscitation Data 
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Figure 2. Pie chart showing distribution of Comorbidities among Patients 

 

Comorbidities (%) Value Percentage (%) p-value 

Diabetes 21 21 0.78 

Hypertension 42 42 0.59 

Chronic Kidney 

Disease 
11 11 0.7 

Chronic Liver Disease 6 6 0.48 

Heart Failure 15 15 0.65 

COPD 18 18 0.5 

Table 3. Frequency of Co-morbidities among Patients 

 

Data were collected prospectively from patient medical records and included demographic information (age, gender), 

clinical data (comorbidities, source of infection), resuscitation data (volume and type of fluids administered, time to first 

fluid administration), and clinical outcomes (mortality rate, length of ICU stay, length of hospital stay, days on 

mechanical ventilation, incidence of ARDS, incidence of edema, incidence of acute kidney injury, requirement for renal 

replacement therapy, use of vasopressors, ICU readmission rate, hospital readmission rate, incidence of sepsis-induced 

hypotension, incidence of multiple organ dysfunction syndrome (MODS), incidence of secondary infections, and average 

lactate levels). 

 

Type of Fluid Administered Value Percentage (%) 

Crystalloids 70 70 

Colloids 20 20 

Balanced Crystalloids 10 10 

Use of Antibiotics within 1 

hour 
85 85 

Use of Vasopressors 52 52 

Mechanical Ventilation 60 60 

Table 4. Types of fluids Administered and Interventions in Septic Patients 
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Figure 3. Bar Graph Illustrating Frequency of Different Types of Fluids Administered during Fluid Resuscitation 

in Selected Patients 

 

This study aimed to provide a comprehensive overview of fluid resuscitation practices in septic patients and their 

outcomes, contributing to the optimization of fluid management strategies in the critical care setting. 

 

DISCUSSION: 

This study provides a comprehensive overview of fluid 

resuscitation practices in septic patients and their clinical 

outcomes in the ICU setting. The analysis of 100 septic 

patients reveals significant insights into the variability of 

fluid management strategies and their impacts on patient 

outcomes, highlighting areas for potential improvement 

and standardization. [1, 2] 

 

Key Findings and Interpretation: 

The mean age of the patient cohort was 66 years, with a 

slight male predominance. This age distribution aligns 

with existing literature, which identifies older adults as a 

high-risk group for sepsis due to age-related 

immunosuppression and the presence of multiple 

comorbidities. The average SOFA score of 9.5 reflects a 

moderate severity of illness, consistent with other studies 

reporting on critically ill septic patients. [3] 

Fluid resuscitation practices varied widely among the 

studied patients. The mean volume of 2500 mL 

administered within the first 24 hours and the average 

time to first fluid administration of 2.75 hours are in line 

with the Surviving Sepsis Campaign guidelines, which 

recommend early and adequate fluid resuscitation to 

improve hemodynamic stability. However, our findings 

underscore the need for careful monitoring to avoid fluid 

overload, which can lead to complications such as 

ARDS and edema, observed in 13% and 15% of our 

patients, respectively. [4] Comorbid conditions were 

prevalent in the study population, with hypertension 

(42%) and diabetes (21%) being the most common. 

These comorbidities are known to exacerbate the risk of 

severe sepsis and complicate management strategies. 

The diverse sources of infection, predominantly 

respiratory and urinary, are reflective of the broader 

epidemiological patterns of sepsis sources, reinforcing 

the need for targeted infection control measures in ICU 

settings. [5, 6] 

The 28-day mortality rate of 22% observed in this study 

is within the range reported in other studies of ICU 

patients with sepsis, which often cite mortality rates 

between 20% and 40% depending on the population and 

setting. The average ICU and hospital stay lengths, at 

12.5 and 22.5 days respectively, highlight the significant 

healthcare burden posed by septic patients, both in terms 

of resource utilization and prolonged recovery periods. 

[7, 8] 

Mechanical ventilation was required for 60% of the 

patients, underscoring the severity of respiratory failure 

associated with sepsis. The average duration of 

ventilation, 6 days, is indicative of the critical nature of 

these patients’ conditions and aligns with existing data 

on respiratory support needs in sepsis. [9] 
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The high incidence of acute kidney injury (23%) and the 

requirement for renal replacement therapy (9%) are 

consistent with the known nephrotoxic effects of sepsis 

and its treatments. These findings emphasize the 

importance of renal function monitoring and 

management in septic patients. [10] 

The gender distribution analysis within different age 

groups showed statistically significant differences in 

most groups, suggesting potential gender-based 

differences in sepsis susceptibility or outcomes, which 

warrants further investigation. The p-values indicate 

significant age-related variations, particularly in the 25-

35 year and older age groups, highlighting the need for 

age-specific sepsis management strategies. [11] 

 

Comparison with Existing Literature: 

Our findings corroborate the results of previous studies 

that have highlighted the critical importance of early and 

adequate fluid resuscitation in improving patient 

outcomes. For instance, the early goal-directed therapy 

(EGDT) approach, which emphasizes aggressive fluid 

resuscitation within the first six hours, has been shown 

to reduce mortality in septic patients. However, the 

recent ProCESS, ARISE, and ProMISe trials suggest 

that while early intervention is crucial, the specific 

protocols of EGDT may not be superior to usual care. 

[12-15] 

The variability in fluid resuscitation practices observed 

in our study reflects the ongoing debate and lack of 

consensus in the critical care community regarding the 

optimal fluid type, volume, and timing. Crystalloids 

were the most used fluids in our cohort, which aligns 

with current guidelines favoring crystalloids over 

colloids due to the latter's associated risks of renal 

impairment and coagulopathy. [16-19] 

 

Clinical Implications: 

The findings of this study have several important clinical 

implications. First, they underscore the need for 

individualized fluid management strategies that balance 

the benefits of early resuscitation with the risks of fluid 

overload. Dynamic assessment tools such as pulse 

pressure variation and stroke volume variation can help 

tailor fluid therapy to individual patient needs. [20-22] 

Second, the significant comorbidity burden and high 

incidence of complications such as ARDS and acute 

kidney injury highlight the necessity for comprehensive 

management approaches that address not only the 

infection but also the underlying chronic conditions and 

potential secondary complications. [23] 

Finally, the observed gender and age-related differences 

suggest that personalized approaches to sepsis 

management could improve outcomes. Further research 

into the biological and social factors contributing to 

these differences could inform targeted interventions. 

[24, 25] 

 

Limitations: 

This study has several limitations. The cross-sectional 

design provides a snapshot in time but cannot establish 

causality. The sample size, while adequate for 

preliminary analysis, may not be large enough to detect 

smaller differences or rare outcomes.  

 

CONCLUSION: 

In conclusion, this cross-sectional observational study 

provides valuable insights into fluid resuscitation 

practices and their outcomes in septic patients in the 

ICU. The findings emphasize the need for individualized 

fluid management strategies and highlight significant 

age and gender-related differences that could inform 

more personalized approaches to sepsis care. Further 

research is needed to refine fluid resuscitation protocols 

and explore the underlying mechanisms driving these 

differences to improve patient outcomes in sepsis. 
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