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	Study: Author and year of publication
	Study examined

	Study design
Settings and location
	Patient population

	Summary of results


	Akinsola et al. [1]
2021
	PICO 2
Subgroup analysis comparing  intra-venous maintenance fluid therapy (IV-MFT) with isotonic fluids to hypotonic fluids

	Quality improvement project; 
retrospective chart review
Multicentre
United states of America (USA)
From January 2018 to December 2019
	655 children from 28 days to 18 years of age from January to December 2019, receiving IVMFT among 10040 children admitted to Emergency Department during the study period
	No difference in the occurrence of hypernatremia (7.4% (31 of 418 vs 6.7% (16 of 237) (p>0.05).

	Al-Eyadhi et al. [2]
2022
	PICO 5
Association of fluid balance in first 24 hours and mortality
	Retrospective cohort 
Single centre
Saudi Arabia
From January 2014 to
March 2016
	47 critically ill children under 14 years of age with sepsis and septic shock
	The net fluid balance at 24 hours of admission to PICU was significantly more important in the non-survivor group (p<0.001)
Significant positive correlation between a positive fluid balance at
24 hours of PICU admission and mortality.

	Anderson et al. [3]
2021
	PICO 5
Association of fluid overload with clinically important outcomes. 
	Secondary analysis of data  from ongoing prospective cohort study
Single centre
Canada
From 2000 and 2012
	70 children under 6 years of age with Chronic Heart Disease undergoing heart transplant
	Severe fluid overload, greater than 20% of fluid accumulation, was a statistically significant independent predictor of mortality (aOR, 15 (95% CI, 2.26 to 99.6), P = 0.005), greater length of ventilation (increase of 138% (95% CI, 52% to 224%), P = .002) and greater PICU stay (Increase of 106%, (95% CI,24% to 189%), P = 0.013).

	Anton-Martin et al. [4]
2021
	PICO 5
Evaluation of the impact of early fluid accumulation on mortality in children on extracorporeal membrane oxygenation (ECMO)
	Retrospective cohort study
Single centre
USA
From January 2010 to December 2012
	96 critically ill children in the PICU, 46 (48%) were on continuous renal replacement
therapy or ECMO

	Non-survivors have significantly higher proportions of fluid accumulation on ECMO at day 1 (9% vs. 1% p=0.05) compared with survivors. 
Multivariable logistic regression analysis adjusted for propensity score demonstrated that fluid accumulation on ECMO day 1 is significantly associated with PICU mortality (OR; 1.07, p=0.04)

	Barhight et al. [5]
2021
	PICO 3
Comparison between saline and balanced fluids, used for both IVMFT and resuscitation fluid
	Before and after study
Multicentre
USA
From August 2018 to March 2020
	2863 critically ill children 
	Following a unit wide implementation of balanced fluid as standard care, there was no difference in rates of day 3 acute kidney injury or mortality, ventilator-free days, need for renal replacement therapy, hospital length of stay, and electrolyte abnormalities

	Barhight et al. [6]
2022
	PICO 5
Association of non-resuscitation fluid in excess of hydration requirement with hospital mortality/ ventilator free days.
	Retrospective cohort study
Multicentre
USA
From January 2010 to August 2018,
	14483 critically ill children
	Non-resuscitation fluid in excess was associated with higher in hospital mortality after adjustment for confounders. 

	Black et al. [7]
2021
	PICO 5 
Evaluation of the relationship between the timing of fluid overload and outcomes (mortality and ventilator-free days)
	Prospective cohort with post-hoc analysis
Single centre
USA
From 2011 and 2019.
	723 critically ill children with (p)ARDS
Subset of children analysed for Angiopietin-2
	Later (>day 4) fluid overload rather than earlier (first 3 days) was associated with increased PICU mortality and fewer ventilator free days. 
Angiopoietin-2 predicted subsequent fluid overload on both day 1 and day 3 

	Gaartman et al. [8]
2021
	PICO 5 
Evaluation of the incidence and risk factors of fluid overload due to IV-MFT
	retrospective study
Multicentre
The Netherlands
From September 2016 to September 2018
	184 vaso-occlusive crisis in 80 adult and 46 vaso-occlusive crisis in 20 paediatric patients with Sickle cell anaemia treated with per guideline intravenous fluid therapy
	Fluid overload occurred in 21% of all patients 
Fluid overload was associated with a significantly longer duration of hospital stay (median (IQR) of 6,0 (4–10) versus 4,0 (3–6) days (P = 0,037)

	Glaser et al. [9]
2021
	PICO 2 
Comparison between IV-MFT with isotonic fluids (sodium chloride solutions 0.9%) to hypotonic fluids (0.45%) 

Identification of factors influencing changes in serum sodium concentrations and their association with mental status changes and risk of cerebral injury.
	RCT 
post hoc analysis
Multicentre
USA
From February 2011
to September 2016
	1251 episodes of Diabetic  Ketoacidosis in children from PECARN FLUID Trial

	Assignment to the 0.45% NaCl treatment arms was significantly associated with declines in glucose corrected sodium concentrations at all-time points.


	Gorga et al. [10]
2021
	PICO 5
Studying the ability of Renal Angina Index at day 1 to identify significant fluid overload at day 3.
	prospective observational study
post-hoc analysis
Single centre
USA
from March 2017 to August 2018
	139 children
Critically ill with an expected length of stay of more than 2 days
	The Renal Angina Index can identify patients at risk for severe AKI and may identify those at risk for fluid overload.

	Hayes et al. [11]
2022
§
	PICO 3 
Comparison between IV-MFT with Plasma-Lyte to Standard care in pediatric kidney transplant recipients 
	RCT (protocol publication)
Multicentre
UK
	144 pediatric kidney transplant recipients
	Ongoing trial: (completion Oct 2022)
Primary outcome:  acute hyponatraemia within the first 72 hours post-transplant

	Lehtiranta et al. [12]
2021
	PICO 2, PICO 4
Comparison between IV-MFT with a commercially available isotonic fluid therapy (140 mmol/L of sodium and 5 mmol/L potassium in 5% dextrose) vs moderately hypotonic fluid therapy (80 mmol/L sodium and 20 mmol/L potassium in 5%dextrose).
	Unblinded RCT
Single centre
Finland
From October 2016 to April 2019
	614 children from 6 months to 12 year-old with acute illness requiring intravenous fluids 
	children receiving isotonic fluid therapy had more clinically significant electrolyte disorders (61 of 308 ( 20%) vs (9 of
306 (2.9%); P < .001), more hypokalemia (< 3.5 mmol/L) (57 (19%) vs 9 (2.9%); (P < .001), more Hypernatremia (> 148 mmol/L) (4 (1.3%) vs 0) and a greater weight gain (279 g vs 195g, (95%CI of the difference, 16-154g; P = 0.02). 
 None of the patients developed severe hyponatremia
(sodium <132 mmol/L)

	Lehtiranta et al.[13] 2022
	PICO 2
Evaluation of the incidence of severe hyponatremia associated with hypotonic fluids

	Retrospective cohort
Single centre
Finland
From 2007 to 2017
	46,518 acutely ill children 15 years of age or under in a pediatric emergency department

	Severe hyponatremia (serum sodium < 125 mmol/L) developed in 1/998 acutely ill children receiving moderately hypotonic fluid therapy.


	Leow et al. [14]
2022
	PICO 5
Evaluation of the impact of Fluid overload on morbidity/mortality in pediatric patients with PARDS in the PICU
	retrospective cohort 
Single centre
Singapore
From 2009 to 2015
	165 patients 
	In patients with pediatrics acute respiratory distress syndrome, cumulative fluid overload was associated with higher mortality and with decreased 28‐day mechanical ventilation free days (VFD) and 28‐day intensive care unit free days.



	Lima et al. [15]
2021
	PICO 5
Evaluation of the association between fluid overload and adverse patient outcomes
	prospective observational study
Single centre
USA
from September 2012 to March 2014.
	177 patients from 3 months to 25 years old admitted to the PICU with expected LOS of at least 48 hours
	Fluid overload greater than 20% was associated with higher mortality (OR: 4.1 (95% CI 1.24–13.6; p = 0.02)).
Timing of fluid accumulation is associated with increased duration of mechanical ventilation days (p = 0.01), longer ICU,(p < 0.001), and hospital LOS (p = 0.01) 
Mortality was higher in those with a fluid overload after 2 days of PICU stay.,(χ2 = 7.6; p = 0.006).

	Maurice et al. [16]
2022
	PICO 2, PICO 4
Comparison of two pediatric DKA-management protocols, differing in terms of fluid-volume, glucose, and sodium intake.

	retrospective comparison of two cohorts
Multicentre
France
From June 2010 to June 2015
	93 children aged 28 days to 18 years admitted to PICU with severe DKA.

	The two cohorts had comparable effects on clinical and laboratory-tests


	Moretti et al. [17]
2021
	PICO 1
Comparison of cost‑effectiveness of preferred fluids/apple juice vs Electrolyte maintenance solution group.
	A cost-
effectiveness analysis
Single centre
Canada
	647 Children aged 6-60 months with gastroenteritis and minimal-to-mild dehydration in ED


	The apple juice strategy was less costly than electrolyte maintenance solution with average per child savings of CAD $171 (95% CI $22 to $1097) from a societal perspective, and $147 (95% CI $23 to $1056) from a health care perspective.



	Ottolini et al. [18]
2021
	PICO 5
Investigation of the relationship between the occurrence of death
or brain injury on magnetic resonance imaging (MRI) and net daily fluid balance during  therapeutic hypothermia (TH)


	Prospective cohort
Single centre
USA
From May 2008 to April 2016
	150 neonates gestational age at birth ≥35 weeks, birth weight ≥1800 grams, metabolic acidosis and/or low 10-min Apgar score, and moderate-to-severe encephalopathy
	Neonates with the adverse primary outcome had a significantly higher net positive fluid balance of 53.1 (27.6–84.4) ml/kg/day compared to those with no/mild injury at 19.3 (3.4–37.6) ml/kg/day (p < 0.01).
Neonates with net positive fluid balance (≥25 ml/kg/day) during first 24 hours of cooling had 3.4 (95% CI 1.3–9) times higher odds of death or moderate-to-severe brain injury on MRI. 
Neonates with net positive fluid balance (≥25 ml/kg/day) during 48–72 hours of cooling had 5.8 (95% CI 2.0–16.3) times higher odds of death or moderate-to-severe brain injury on magnetic resonance imaging.

	Poonai et al. [19]
2021
	PICO 1 
identification of factors associated with intravenous fluid administration 
	Secondary analysis of 2 RCTs
Multicentre
USA & Canada
From November 2013, to April  2017 (PERC study)
From July 2014,
to June 2017  (PECARN Study)
	1846 children from 3 to 48 months with acute gastroenteritis
	Independent variables associated with intravenous rehydration included: higher clinical dehydration score, care in the US relative to Canada, greater frequency and duration of vomiting, prior intravenous rehydration and lack of oral ondansetron.

	Raman et al. [20]
2021
§
	PICO3
Comparison between IV-MFT with Plasma-Lyte vs 0.9% Sodium chloride solution vs compound sodium Lactate solution
	Open-label three-arm RCT (protocol publication)
Single centre
Australia
Started on November 2019
	Aimed  480 children under 16 years of age admitted to the PICU
	Ongoing trial : Primary outcome: increase in serum chloride ≥ 5mmol/L within 48 h post admission.


	Rewers et al. [21]
2021
	PICO 2, PICO 4
Comparison between IV-MFT with isotonic fluids (sodium chloride solutions 0.9%) to hypotonic fluids (0.45%)
	Retrospective cohort , post hoc analysis of data from PECARN FLUID trial 
Multicentre
USA
From February 2011
to September 2016
	714 moderate to severe DKA children < 18 years of age
	Assignment to the 0.45% NaCl treatment arm was significantly associated with declines in glucose-corrected sodium concentrations and chloride levels.
Assignment to the 0.9% NaCl treatment arm was significantly associated with declines in pH and potassium levels


	Shrestha et al. [22]
2021
	PICO 2
Evaluation of the prevalence
of hyponatremia among postoperative children
administered with hypotonic fluids
	descriptive retrospective  cross-sectional study
Single centre
Nepal
From January 2015 to December 2016
	109 Children aged less than 15 years undergoing elective surgery, requiring fasting for more than 12 hours

	Hyponatremia in the postoperative period was seen in 53 (48.6%) (40.7-56.5 at 90% CI). Asymptomatic Hyponatremia was noted in normal children planned for elective surgery.
 

	Tuzun et al. [23]
2022
	PICO 2
Comparison of IV-MFT with isotonic fluids (5% dextrose in NaCl 0.9%) to hypotonic fluids (5% dextrose in 0.45% NaCl)
	A retrospective cohort study
Single centre
Turkey
From January 2016 and April 2018.
	108 term newborns, isonatremic or mildly
 dysnatremic (Na <130 or >155 mEq/L) and receiving fluid therapy for maintenance or replacement therapy after 48th postnatal hours 
	The hypotonic fluid group showed a greater Na change (0.48 ± 0.28 vs. 0.27 ± 0.21 mEq/L/h, p= .001).
The risk of experiencing unsafe plasma Na decrease in the hypotonic fluid group (Na Change >0.5 mEq/L/h) was higher. 
Isotonic fluids are safe when started after the first few days of life.


	Weiss et al. [24]
2021
§
	PICO 3
Comparison  between buffered/
balanced crystalloids versus 0.9% saline
	International, open-label interventional trial (protocol publication)
Multicentre
USA, Canada, Australia & New Zealand 
Started August 2020
	Aimed 8800 children > 6 months to < 18 years treated for suspected
septic shock in ED


	Ongoing trial (5 years)
Primary outcomes: a composite of death from any cause, initiation of RRT, or persistent kidney dysfunction at either 30 days following study enrolment or hospital discharge, whichever comes first.


§: ongoing trials; EN: enteral nutrition; IV: intravenous; IV-MFT: Intravenous maintenance fluid therapy; NPO: Nil per oral; PO: Per os; RCT: Randomised controlled trial. ECMO: Extracorporeal membrane oxygenation 
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