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Restrictive versus liberal fluid bolus therapy in septic shock children: 

An evidence-based case report 
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Abstract 

Fluid bolus therapy (FBT) is one of prime man-

agement in early goal-directed therapy (EGDT) 

to achieve adequate cardiac output. The Fluid 

Expansion as Supportive Therapy (FEAST) tri-

al, a randomized-clinical trial that was used as 

an evidence to support fluid resuscitation rec-

ommendation in Surviving Sepsis Campaign 

(SSC) 2020, must be discontinued because of         

. 

increasing mortality in the group that received 

higher volume of FBT. We present a case of a 9-

year-old girl, 15 kg, came to emergency ward 

with refractory septic shock and became fluid 

overload after the second FBT. This proceeding 

aimed to deliver evidence-based case practice if 

the comparison between liberal versus restric-

tive FBT in children with septic shock. 
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Introduction 

Sepsis is defined as life-threatening, multiple organ 

dysfunction resulting from immune dysregulation 

due to severe infection. (1) Mortality ranges be-
tween 4-50%, with more than one million new cas-

es in children per year. (2) Survivors are threatened 

with an increased risk of morbidity, re-admission, 
and mortality until the next month or even years. 

(3) 

In 2004, Surviving Sepsis Campaign (SSC) was 

established for the sole purpose of delivering evi-
dence-based recommendations to manage septic 

patients. The campaign prompts immediate and 

accurate hemodynamic resuscitation during the           
. 

first six hours to reduce 28-day mortality, a feat 

that was dubbed early goal-directed therapy 

(EGDT). (4) Although proven to decrease septic 

shock mortality (54% to 16,2% in three years), (5) 
in 2019 its case fatality rate (CFR) was still 25%, 

especially in developing countries. Limited re-

sources or inability to refer to intensive care unit 
contributed to those numbers. (6) Those handicaps 

cause not all centers to adhere to SSC, which 

caused many questions and even controversies re-

garding the protocol’s application. (7,8) 
Fluid bolus therapy (FBT) is one of the prime 

management in EGDT to achieve adequate preload 

by filling the blood vessels and thereby increasing 
cardiac output. A retrospective study reported that 

children with septic shock that received less than 

40 ml/kgBW in the first 30 minutes have higher 
mortality. (9) Even though its quality of evidence 

is low, this practice is still adapted in SSC 2020 

and the fluid resuscitation can be continued until 

fluid overload signs emerge. (2) Concerns regard-
ing the danger of FBT developed with increasing 

observational studies that correlate positive fluid 

balance with poorer clinical outcomes. (10,11) The 
Fluid Expansion as Supportive Therapy (FEAST) 

trial, a randomized clinical trial that was used as an 

evidence to support fluid resuscitation recommen-
dation in SSC 2020, must be discontinued because 

of increased mortality in the group that received a        

. 
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higher volume of FBT. (12) Those reports make 

clinicians questioned whether higher volume FBT 
(liberal) is superior to a lesser dose of FBT (‘con-

servative’ or ‘restrictive’), with the possibility to 

start vasoactive agents earlier. (3) 
This proceeding aimed to deliver evidence-based 

case practice of the comparison between liberal 

versus restrictive FBT in children with septic 

shock. 
 

Case presentation 

A 9-year-old girl, 15 kg, came to the emergency 
ward with cardiorespiratory failure. The primary 

survey suggests Kussmaul breathing without any 

oxygen desaturation from peripheral oximetry, 

with tachycardia (150-160 beats per minute [bpm]) 
with regular rhythm but weak pulse. She was hy-

potensive according to her age group percentile 

(73/24 mmHg), with prolonged capillary refill time 
(CRT). She was oliguric for at least six hours. Ini-

tial physical examination did not find any in-

creased jugular vein pressure, lung crackles, gallop 
rhythm, or hepatosplenomegaly. Both of her eye-

lids were swollen. 

We assessed her as a hypovolemic shock with the 

possibility of septic shock. Initial management in-
cluded administration of 2 liters per minute oxygen 

by nasal cannula, intravenous access insertion, and 

rapid FBT of lactated Ringer (RL) 20 ml/kgBW 
(300 ml) over 15 minutes. Hemodynamic was 

closely monitored and an initial laboratory assess-

ment was performed. 
After administration of 20 ml/kgBW FBT, her con-

sciousness recovered, with the improvement of 

hemodynamic: normotensive, responsive tachycar-

dia (120 bpm) with good quality pulse and normal 
respiratory rate with normal breathing pattern. Ox-

ygen enrichment was maintained at 2 liters per mi-

nute. Initial urine came out after FBT. Her initial 
lab showed anemia (hemoglobin [Hb] 5.6 g/dl), 

hematocrit [Ht] 17.6% with leukocytosis (7170/μl), 

and thrombocyte 153,000/μl. An increased procal-

citonin (5.26 ng/ml) was noted. Later microbial 
culture from the blood, urine, or feces did not yield 

any specific pathogen. The Ultrasound Cardiac 

Output Monitor (USCOM) reported low cardiac 
output, with low pre-load, low contractility, and 

normal afterload, but we deemed initial fluid re-

suscitation was achieved. 
One hour after initial FBT, tachycardia ensued 

(150 bpm), with poor quality of pulse but regular 

rhythm. She was hypotensive (64/26 mmHg) de-

spite no marked fluid loss. We assessed her shock 
had not completely resolved and administered the 

second FBT of RL 20 ml/kgBW over 15 minutes.      

. 

We administered cefotaxime (25 mg/kgBW/8 

hours) intravenously and paracetamol. One hour 
after the second FBT was given, improvement of 

hemodynamic was noted, and diuresis in the first 

hour was 2.3 ml/kgBW/hour. We continued the 
fluid administration in maintenance rate. 

At the sixth hour, she was oliguric (0.3 

ml/kgBW/hour). Hemodynamic suggested re-

shock with tachycardia (140 bpm) with weak 
pulse, hypotensive (60/40 mmHg), but no desatura-

tion was noted. Extremities were cold, pallor and 

there was a prolongation of CRT. There were signs 
of fluid overload: crackles in both lungs and 4 cm 

below rib hepatomegaly. We withheld FBT and 

performed USCOM, which showed low cardiac 

output, with low contractility and high afterload. 
Dobutamine 5 μg/kgBW/minute was titrated with 

maintenance fluid rate. We diagnosed her has re-

fractory septic shock and she was transferred to the 
pediatric intensive care unit (PICU). She continued 

to receive vasoactive agent for 24 hours and her 

condition improved until the third day, which she 
suffered from pericardial effusion. At that point, 

she already had fluid from enteral nutrition only. 

We administered furosemide and her condition 

improved. On the fifth day in PICU, she was trans-
ferred to the ward for further diagnostic. After ten 

days in the ward, she suffered from re-sepsis, with 

increased procalcitonin and sudden onset of dysp-
nea. On the 14th day since her hospital adminis-

tered, she died with her cause of death was sus-

pected to be sepsis. 
 

Clinical question 

Based on the case, we proposed a clinical question: 

in septic shock children, does conservative fluid 
bolus therapy compared to liberal fluid bolus ther-

apy have better mortality (Table 1)? 

 
Literature finding method 

We searched evidence to answer the above clinical 

question by looking up three search engines: Pub-

Med, Cochrane, and Google Scholar. The literature 
searching was performed in February 2020. The 

keywords we used were ‘children with septic 

shock’, ‘conservative or restrictive fluid bolus 
therapy’, ‘liberal fluid bolus therapy or current 

practice’, and ‘clinical outcome’ (Table 2). We 

considered liberal fluid therapy as the current prac-
tice, as recommended by SSC 2020. We did not 

limit the keywords to only ‘mortality’ to widen our 

search and changed the keywords to be ‘clinical 

outcome’ instead. 
We included randomized-controlled trials (RCT), 

including quasi-RCTs or cluster-RCTs, as well as       

. 
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systematic reviews and/or meta-analyses. The pop-

ulation is limited to children. We only included 
English articles within the last ten years. The ex-

clusion criteria were: 1) post-operative articles; 2) 

research protocols; and 3) duplicate articles (Fig-

ure 1). After the selection process, we found two 

relevant articles to which we critically appraised. 

The level of evidence was assessed based on Ox-

ford for Evidence-based Medicine for therapeutic 
trials. 

 

Results 

Two articles were discovered based on the above 

search methods. The relevant articles were report-

ed by Inwald, et al, 2019 (13) and Li, et al, 2018. 

(14) 
The first article was reported in 2019 (level of evi-

dence 1c) by Inwald, et al. (13) This was a pilot 

RCT performed in three regions of the United 
Kingdom. The study included patients from 37 

weeks of gestational age until 16 years old with 

clinical suspicion of infection and came with signs 
of shock, and had received 20 ml/kgBW FBT ini-

tially before allocated into respective arms. Pa-

tients then were allocated into two groups: 1) fluid 

bolus therapy 10 ml/kgBW FBT each bolus; and 2) 
20 ml/kgBW FBT. Both groups were observed 

within four hours of resuscitation. Within those 

first four hours, should shock persisted, supple-
mental FBT according to the regimen prescribed in 

each arm can be repeated until shock resolved or 

overload signs emerged or total bolus dose had 
reached 120 ml/kgBW. This study, being a pilot 

study, did not specifically aim for certain goals, 

and rather performed the study to assess its feasi-

bility and potential outcomes. Among the potential 
outcomes measured were mortality, length of 

PICU and hospital stay, and any adverse effects. 

(13) 
The pilot study was conducted successfully. There 

were 73 subjects in the final analysis, with 39 sub-

jects were in the conservative group (10 ml/kgBW 

FBT) and 34 subjects in the liberal or current prac-
tice group (20 ml/kgBW FBT). Besides the signifi-

cant differences between age and thus body weight 

between the two groups, the two groups were 
equal. The 10 ml/kgBW FBT group received less 

total resuscitative volume than the 20 ml/kgBW 

group (mean difference 14.5 vs 27.5 ml/kgBW, 
respectively). There were no deaths during the first 

24 hours or after 30 days post-randomized. The 

conservative group had quicker PICU hours (-65 

hours, 95% confidence intervals [CI] -171 to 41 
hours) and hospital overall days of stay (-6.7 days, 

95% CI -27.6 to 14.1 days) than the liberal group.    

. 

Adverse effects assessed were subject with me-

chanical ventilator use (-13.9 subjects; 95% CI -
32.1 to 4.3) and inotropic agents use (-12.8 sub-

jects; 95% CI -26.5 to 0.8). All of them were 

deemed insignificant. (13) 
The second article was a systematic review in 2018 

by Li, et all. (14) The review combined results 

from RCTs, including quasi- or cluster-RCTs. The 

review aimed to answer the clinical question of 
whether conservative FBT has some benefits com-

pared to liberal FBT in severe sepsis or septic 

shock. The populations were children and/or adults 
with severe sepsis or septic shock. The intervention 

group was conservative fluid, which was defined 

(for children population) as without FBT, titrated 

according to heart rate, diuresis, CRT, and level of 
consciousness, or total fluid volume was less than 

that of the liberal group. The comparison group 

was liberal FBT, which was defined as children 
with 20 ml/kgBW crystalloid over five to ten 

minutes prior titration according to the hemody-

namic, or greater volume than the conservative 
group. The primary outcome was overall mortality. 

Secondary outcomes were: 1) vasoactive agent-

free days; 2) pulmonary edema; 3) adverse effects 

(organ dysfunction); 4) organ dysfunction dura-
tion; 5) length of stay in Intensive Care Unit 

(ICU); and 6) ventilator-free days that survived 

until 28 days. (14) 
The systematic review found three RCTs, all of 

them had children as participants. The studies that 

were discovered were by Santhanam, et al, 2008, 
(15) Maitland, et al, 2011, (12), and Benakatti, et 

al, 2012. (16) Total sample was 3402 children. 

Benakatti, et al, 2012 (16) measured conservative 

FBT against liberal FBT. Maitland, et al, 2011 (12) 
reported results from three different arms, includ-

ing 1.2 ml/kgBW no bolus control. Santhanam, et 

al, 2008 (15)  compared liberal FBT as many as 40 
ml/kgBW over 15 minutes with conservative FBT 

20 ml/kgBW over 20 minutes. The three studies 

measured mortality, pulmonary edema, organ dys-

function, and adverse effect. One study assessed 
the intervention group with ICU length of stay. 

Due to specific numbers of participants were una-

vailable, results from Benakatti, et al, 2012 (16) 
could not be analyzed for meta-analysis. 

Pooled estimates of overall mortality in PICU and 

hospital from two studies reported relative risk 
(RR) 1.38 for liberal FBT group (95% CI 1.07 to 

1.77). The number needed to harm (NNH) was 34. 

We deemed the evidence was of moderate level 

because analysis of estimates was considered 
weak. Benakatti, et al, 2012 (16) reported a similar 

result, which favored conservative FBT over liber-  
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al, but the overall data was unavailable to be calcu-

lated in the final result. Mortality after 28-day fol-
low-up reported RR 1.39 with 95% CI 1.11 to 

1.74, with NNH 29 subjects. That would mean for 

every 29 children receiving liberal FBT, we would 
expect one more death. 

Only Benakatti, et al, 2012 (16) analyzed the 

length of stay in PICU comparison between the 

liberal and conservative groups. The study reported 
fewer PICU-free days in the liberal group com-

pared to the conservative group (mean±standard 

deviation [SD] 12.7±9.5 days vs 17.2±9 days, 

p=0.015). No further analysis can be extracted 

since participant numbers were unavailable. (14) 

Two studies took their samples from India and Af-
rica and could cause racial and geographical dif-

ferences with the case study. Maitland, et al, 2011 

(12) also included malaria patients and thus can 

contribute to clinical heterogeneity. The three 
above studies have a moderate risk of bias, with a 

low risk of selection bias, but a high risk of attri-

tion bias. The level of evidence was deemed to be 
weak due to the wide confidence of interval. (14) 

 

Critical appraisal 

Both relevant articles have been appraised as 

shown in Table 3 and Table 4. Inwald, et al, 2019 

(13) showed a valid result, with no significant im-

portance but nevertheless applicable results. Li, et 
al, 2018 (14) have a valid method, with importance 

despite only two included studies that can be meta-

analyzed and applicable. 
 

Discussion 

Sepsis is a clinical syndrome that involves multiple 
organ dysfunction, caused by immune dysregula-

tion, and has the potential to be life-threatening. 

(1,17) Sepsis can manifest as shock, as a result of 

decreasing vascular resistance due to vasodilation. 
The process results in fluid loss to the third space, 

causing a decrease in end-diastolic volume, practi-

cally impairing cardiac contractility and causes 
cardiac output to fall. (18-20) Failure to maintain 

adequate cardiac output leads to refractory shock, 

which is the most frequent cause of death in sepsis. 

(21) 
Fluid bolus therapy (FBT) is a vital management to 

replenish volume depletion. (17) Fluid administra-

tion improves cardiac index and cardiac output as 
measured by echocardiography. (22) This benefit 

prompts SSC to recommend administration of FBT 

20-60 ml/kgBW to improve hemodynamic. (4) Un-
til 2020, the amount of FBT did not change drasti-

cally and was further stratified into the availability 

of intensive monitoring in the respective facilities.      

. 

Unfortunately, evidence supporting the recom-

mendation was graded low, especially in the child 
population. (2) 

Maitland, et al, 2012 (12) conducted a trial for flu-

id bolus therapy in African children with sepsis in 
a limited setting. The research found increased 

mortality within the first 48 hours (RR 1.45; 95% 

CI 1.13-1.86, p=0.003) for the fluid bolus therapy 

group. The causes of death were severe metabolic 
acidosis, accompanied by cardiogenic or uncom-

pensated shock. The report questioned the benefits 

of fluid bolus therapy, especially bolus in huge 
amounts. (23) Wong, et al, 2019 (10) reported 2.3 

to 14.6% of cumulative positive fluid balance had 

an odds ratio (OR) of mortality 5.81; 95% CI 1.29-

26.25; p=0.022, compared to the patients with cu-
mulative balance did not exceed 2.3%. Similar re-

sult was also reviewed by Tigabu, et al, 2018 (19) 

which reported 70% increment of mortality risk in 
patients with positive fluid balance (RR 1.70; 95% 

CI 1.20-2.41, p=0.003). The review was deemed 

homogenous (p=0.389, I2=0.5%), although the 
review involved adult participants. Positive fluid 

balance is associated with tissue edema, metabolite 

and oxygen diffusion impairment, tissue necrosis, 

and drainage abnormalities in lymphatic and capil-
lary systems. (10) Excessive fluid administration 

increases atrial and ventricle elongation, which 

further prompts natriuretic peptides, and impairs 
glycocalyx endothelia, thereby causes acute kidney 

injury. (19) These unfavorable outcomes prompt 

suspicion of inappropriate liberal fluid bolus thera-
py. (22) 

This evidence-based case report compared restric-

tive against liberal fluid bolus therapy, based on 

SSC 2020’s recommendation. There was never any 
specific definition about how ‘restrictive’ or ‘con-

servative’ a fluid bolus therapy can be. Total re-

suscitation volume, total fluid intake, and fluid 
administration rate are aspects that being studied 

so far. This review focused on total fluid volume 

and will not review fluid administration rate. This 

report reviewed one clinical trial and one systemat-
ic review. 

The first study by Inwald, et al, 2019 (13) is a pilot 

clinical trial. They found no significant difference 
in mortality between groups who received restric-

tive fluid bolus therapy and liberal fluid bolus ther-

apy. The study was valid from its methodology. 
The sample was randomized but blinding of the 

groups was unavailable since the total volume ad-

ministered would be known by the clinician, sug-

gesting detection bias potential. While the mortali-
ty outcome was similar, this result suggests no ad-

ditional harm administering fewer bolus volumes.       
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The restrictive fluid bolus group also had a quicker 

length of overall and PICU stay. 
This study’s limitation was the small sample size. 

A wide confidence interval reduces this study’s 

quality of evidence (level of evidence 1c). Howev-
er, similar results between the two groups proposed 

an idea of redundancy of administering 20 

ml/kgBW bolus. 

The second study was a systematic review of three 
articles by Li, et al, 2018. (14) All of them were 

randomized clinical trials, with moderate level of 

evidence. The review was deemed valid, with ex-
tensive literature searching throughout every trial 

and language. Inclusion criteria in the restrictive 

group were considered too unrestrictive since the 

definition of restrictive fluid can be as loose as any 
fluid lesser than the liberal group. However, we 

value such criteria were defined in order to include 

as much evidence as it can be. Thirteen studies 
were excluded with a valid reason, resulting in 

three studies that answered the clinical question. 

Two of them had low risk of bias, with unclear risk 
of bias in Benakatti, et al, 2012. (16) Two other 

studies have the risk of attrition bias due to the 

drop-out samples. (12,15) 

The review noted homogeneity between the two 
studies. The result from Benakatti, et al, 2012 (16) 

could not be included in the further meta-analysis, 

because access to the total sample was unavailable. 
Based on pooled mortality, both of the studies re-

ported the liberal fluid group had 1.38 times of 

mortality risk compared to the restrictive group. 
The total number needed to harm was 34, which 

means for every 34 liberal bolus therapy adminis-

tered, one death is expected. Since the mortality of 

sepsis itself is already high, the NNH was consid-
ered big. Both studies have homogeneity 

(I2=3.7%). That, and the narrow confidence inter-

val, suggests significant harm in the liberal fluid 
group (level of evidence 1a). Mortality during fol-

low-up was only analyzed by Maitland, et al, 2012. 

(12) Liberal group had RR 1.39; 95% CI 1.11 to 

1.74 after four weeks of follow-up. Length of stay 
comparison was only done by Benakatti, et al, 

2012 (16) which resulted in a shorter length of stay 

in the restrictive fluid group. The study did not 
provide numbers between the two groups, thereby 

disabling further analysis. 

The review only involved few trials in the pooled 
analysis. Considering how extensive Li, et al, 2018 

(14) searched the evidence, it is presumed the prac-

tice of restrictive fluid bolus was still rare. Despite 

only two trials involved, the review had a strong 
level of evidence. The review also did not find any 

evidence in the adult population, even though it        

. 

can still answer the clinical question by applying it 

to the children population. An involved study had 
an unclear risk of bias, although the evidence com-

pared the length of stay. Considering all of the 

strengths and limitations, this review has applica-
ble results nonetheless. 

The patient is a 9-year-old girl with clinical signs 

of sepsis. She was assessed as septic shock because 

of signs of impaired perfusion and received FBT of 
lactated Ringer (RL) 20 ml/kgBW two times with-

in 24 hours. Before bolus reached 60 ml/kgBW, 

overload signs such as hepatomegaly became ap-
parent. We withheld the fluid bolus and started 

vasoactive agent. Our hospital is considered to 

have adequate intensive care and based on SSC, 

the above fluid administration was still in accord-
ance with the said recommendation. Based on our 

review, the patient had received a liberal fluid bo-

lus and was not evidently recommended. Fluid bo-
lus therapy has the potential to increase mortality, 

by organ dysfunction due to glycocalyces impair-

ment. Here, we found 10 ml/kgBW would not have 
a significant change than administering 20 

ml/kgBW of fluid. Specific volume was uncertain 

but evidence showed the upper limit was at 10 

ml/kgBW, but further research was required. This 
review’s clinical question does not appraise com-

parison in regards to fluid administration rate, fluid 

types, or timing to start vasoactive agents. 
The scarcity of clinical evidence prompts us to im-

prove our clinical practice. Close hemodynamic 

monitoring is compelled, especially in a sufficient 
facility. Regardless of resuscitation volume, FBT is 

contraindicated in patients with apparent overload 

signs due to increased mortality. (19) Resuscitation 

strategy must achieve the optimum hemodynamic 
target by specific parameters, including cardiac 

output, systemic vascular resistance, or central ve-

nous oxygen saturation. (2) Accurate preload, car-
diac output, and afterload analysis, like by echo-

cardiography, can assist clinical practice. (24) In-

donesian Pediatric Society (IPS) recommended 

fluid adequacy by hemodynamic parameters such 
as fluid challenge and passive leg raising (PLR) 

test to increase cardiac index ³10% or stroke vol-

ume variation (SVV) ³30% by USCOM, arterial 

waveform, or pulse contour analysis. No other spe-

cific parameter to quantify fluid overload status as 

of yet, making clinical signs like hepatomegaly and 
gallop remain as an essential guide. (1) In this pa-

tient, intensive monitoring was necessary to ensure 

fluid bolus therapy precisely. Improper monitoring 
has a risk of hypoperfusion or fluid overload. Fur-

ther research is needed with an accurate parameter 

to decide safe fluid bolus volume administration. 



 

 

 

 

 

 

 

 

 

 

 

Table 1. Patient, Intervention, Comparison, Outcome (PICO) in clinical question 

 

Patient (P) Intervention (I) Comparison (C) Outcome (O) 

Children with septic shock Conservative fluid bolus therapy Liberal fluid bolus therapy Mortality 

 

 
Table 2. Terminology and searching 

 

Search engines Keywords Articles 

PubMed ((((((Children with septic shock[MeSH Terms]) AND conservative) OR 
restrictive) AND liberal) OR current practice) AND fluid bolus 

therapy[MeSH Terms]) AND clinical outcome 

Filter: articles within 10 years, children population 

5 

Cochrane (“children with septic shock”) AND “conservative fluid therapy” AND 
“liberal fluid therapy” AND “clinical outcome” 

3 

Google Scholar "children with septic shock" and "conservative fluid therapy" and "liberal 

fluid therapy" 

2 
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Conclusion 

In patients with clinical signs of septic shock, 

liberal fluid administration worsens mortality risk 
up to 1.39 times that of the restrictive group. The 

restrictive fluid volume still has no definite 

volume, but from the evidence we found, the 

volume must not exceed 10 ml/kgBW. Until now, 
the level of evidence of this review was considered 

moderate. 

Recommendation 

In patients with clinical signs of sepsis, fluid bolus 

administration of 20 ml/kgBW is not 
recommended, unless intensive monitoring is 

available. Further inquiries for finding the best 

evidence are required especially in the children 

population with septic shock. 



Table 3. Critical appraisal of Inwald, et al, 2019 (13) 

 

Article Inwald, et al (13) 

Design Randomized-controlled trial 

Level of evidence 1c 

Patient 

Intervention 
Comparison 

Outcome 

Children with septic shock 

Conservative FBT 10 ml/kgBW 
Liberal FBT 20 ml/kgBW 

Clinical outcome 

Validity Randomization 
Stratified randomized 

 

Subject characteristic 

Significant difference from age median and bodyweight 
 

Intervention 

Similar 
 

Analysis 

Intention-to-treat analysis 
 

Blinding 

Blinding is not available (total volume FBT is recognized by attending clinician) 

 
Follow-up 

Adequate follow-up 30 days after post-randomization 

 
Conclusion: valid 

Importance 1. Overall mortality: no significant difference between the two groups; no death 

during resuscitation or 30 days post-randomization 

2. Length of stay in PICU: lesser length of stay (-6.7 hours, 95% CI -27.6 to 14.1 
hours). Not significant result. 

3. Hospital length of stay: conservative group 10 ml/kgBW faster (mean difference -

1 day, 95% CI -2.5 to 0.5 days). The result was insignificant 
 

Conclusion: no significant difference; important nonetheless 

Applicability 1 Similarity to patient 

The age criteria was similar, but the case patient does not belong to the age group. 
Our center has the same facility as the research facility 

2 Feasibility of the interventions 

• Yes, it was feasible 

3 Benefit outweighs effect 

• Yes 
 

Conclusion: applicable 

 

Legend: FBT=fluid bolus therapy; PICU=pediatric intensive care unit; CI=confidence intervals. 
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Table 4. Critical appraisal of Li, et al, 2018 (14) 

 

Article Li, et al (14) 

Design Systematic review and meta-analysis 

Level of evidence 1a 

Patient 

Intervention 
Comparison 

Outcome 

Adult or children with severe sepsis or septic shock 

Any conservative FBT 
Liberal FBT or current practice or higher volume than conservative 

Mortality and other clinical outcomes 

Validity Searching method 
The search was extensive and included many RCTs, as well as the unpublished 

ones, not limited to English. The search did not limit conference proceedings or 

ongoing trials. 

 
Search inclusion criteria 

Inclusion criteria matched the clinical question 

 
Validity of studies 

Each trials were assessed for their validities and only those who correlate with the 

clinical question were assessed 
 

Homogeneity 

Two of three studies reviewed showed homogeneity (one study could not be 

measured since data were unavailable) 
 

Conclusion: valid 

Importance Mortality 
Liberal FBT group had RR 1.38 (95% CI 1.07 to 1.77), with I2=3.17% (homogen), 

and NNH=34. 

 

Conclusion: important 

Applicability 1. Feasibility to apply the treatment 

Conservative FBT is feasible 

2. Consideration of every possible result 
Low risk of selection bias 

3. Benefit outweighs harm 

Similar to insignificant difference adverse effects between two groups 

 
Conclusion: applicable 

 

Legend: FBT=fluid bolus therapy; RCT=randomized controlled trial; RR=relative risk; CI=confidence 
intervals; NNH=number needed to harm. 
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Figure 1. Schematic searching methods for evidence 
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