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Sodium administration in critically ill paediatric patients
in Australia and New Zealand: a multicentre point
prevalence study
Shailesh Bihari, Marino Festa, Sandra L Peake, Ian M Seppelt,
Patricia Williams, Barry Wilkins and Andrew Bersten
Sodium and water balance are affected by daily sodium and
water intake and in critical illness are no longer under the
direct control of the individual’s response to thirst or choice
of dietary intake. Isotonic maintenance fluids are often
administered to paediatric patients to reduce the risk of
hyponatraemia.1-4 This may increase the risk of sodium and
fluid overload, especially in critically ill patients, when a
complex interplay of several homoeostatic mechanisms
occurs. These include activation of the renin–angiotensin–
aldosterone system5 and impaired activity of dopamine in
the proximal tubule of the kidney6 (dopamine normally
inhibits sodium reabsorption7), which promote increased
sodium retention. An increased level of arginine vasopressin
released by the posterior pituitary in acute illness also
promotes water reabsorption from the collecting ducts of
the kidneys.8,9
Data from the Prospective Paediatric Continuous Renal
Replacement Therapy (ppCRRT) registry10,11 and other
observational studies12-14 have shown that positive fluid
balance is an independent predictor of mortality in children.
The mechanism of the detrimental effects of fluid overload
is probably multifactorial, but expansion of extracellular
fluid space15 and increased distance for oxygen diffusion, as
well as alterations in cell volume, are likely contributors.
Sodium is an extracellular ion and can affect the intracelluCrit extracellular
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adults
receiving
mechanical ventilation for more than 5 days
was more than twice the recommended daily intake.16 The
main sources of sodium were intravenous (IV) maintenance
fluids, flushes and drugs.16 These findings were later confirmed in a larger multicentre, point prevalence study in adult
ICU patients, in which the main source of administered
sodium was IV maintenance fluids, followed by fluid boluses
and drug boluses.17 We have previously shown a significant
correlation between sodium balance and respiratory function
in adults ventilated in intensive care.18 The aim of this study
was to determine the total administered sodium and its
sources, and fluid balance over a single 24-hour period in
infants and children in ICU in Australia and New Zealand.
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ABSTRACT
Objective: Dysnatraemia and a positive fluid balance are
associated with poor outcomes in paediatric intensive care
units (PICUs). Our objective was to determine sodium intake
and the total daily fluid balance in children in the PICU.
Method: A single-day point prevalence study in 10
Australian and New Zealand PICUs. Patients on free oral
diets were excluded. Demographics, 24-hour fluid balance
and sodium intake (enteral and parenteral sources) were
recorded.
Results: We enrolled 65 patients; 15 were excluded due to
having a free oral intake and two patients had incomplete
data, leaving 48 children in the study cohort. The 21 infants
had a median age of 4 months (interquartile range [IQR],
1–7 months) and a median bodyweight of 5 kg (IQR, 3.5–
6.1 kg). The 27 children > 1 year had a median age of 3
years (IQR, 1.5–13 years) and a median bodyweight of
17 kg (IQR, 9.5–47.5 kg). Overall, the median sodium
administration on the study day was 4.9 mmol/kg (IQR, 3.2–
8 mmol/kg), median fluid administration was 80.8 mL/kg
(IQR, 49.8–111.4 mL/kg) and median fluid balance was
9 mL/kg (IQR, −1.4 to 41 mL/kg). For infants, the median
sodium administration was 6 mmol/kg (IQR, 3.9–8.1 mmol/
kg), and median fluid balance was 20.8 mL/kg (IQR, 3.5–
47.2 mL/kg). For children > 1 year, the median sodium
administration was 3.5 mmol/kg (IQR, 3.1–7.8 mmol/kg),
and median fluid balance was 5.3 mL/kg (IQR, −2.7 to
17.7 mL/kg). Overall, fluid infusions, boluses and catheter
flushes together contributed 46.2% of total sodium
administered. Drugs contributed substantially to
administered sodium (33.3%), with antibiotics accounting
for the majority. Enteral feeds contributed 16.2% to overall
administered sodium, and were the major source in patients
in the PICU for > 10 days.
Conclusion: Daily sodium intake in children in the PICU is
high. The contributions of maintenance and bolus
intravenous fluids (most commonly as 0.9% sodium
chloride), drug infusions and boluses, including antibiotics,
and enteral feeds, are significant.
Crit Care Resusc 2014; 16: 112–118
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Table 1. Patient characteristics
Characteristic

Data (n = 48)

Infants, n (%)

21 (44%)

Age, months*

4 (1–7)

†

5 (3.5–6.1)

Weight, kg*

Children > 1 year, n (%)

27 (56%)
3 (1.5–13)

Age, years*
Weight, kg*†

17 (9.5–47.5)

Male, n (%)

24 (50%)

ICU admission source, n (%)
Operating theatre

21 (44%)

Elective surgery

20 (42%)

Emergency surgery

1 (2%)

After cardiopulmonary bypass

9 (19%)

Transfer from other ICU

10 (21%)

Transfer from other hospital

7 (15%)

Hospital ward

6 (12%)

Emergency department

4 (8%)

ANZPICR diagnostic categories, n (%)
Injury

5 (10%)

Respiratory

13 (27%)

Cardiovascular

7 (15%)

Neurological

1 (2%)

PIM risk of death*

0.02 (0.01–0.06)

High-risk PIM, n (%)

7 (15%)

Low-risk PIM, n (%)

5 (10%)

SOFA respiratory score*

2 (0–3)

Trauma, n (%)

3 (6%)

Burns, n (%)

1 (2%)

Sepsis on study day, n (%)

7 (15%)

ALI/ARDS on study day, n (%)

6 (12%)

Renal replacement therapy, n (%)

1 (2%)

Mechanically ventilated in first hour, n (%)

34 (71%)

Discharged from ICU at 28 days, n (%)

38 (79%)

Discharged from hospital at 28 days, n (%)

27 (56%)

28-day ICU mortality, n (%)

2 (4%)

ICU = intensive care unit. ANZPICR = Australian and New Zealand
Paediatric Intensive Care Registry. PIM = paediatric index of mortality.
SOFA = sequential organ failure assessment. ALI = acute lung injury.
ARDS = acute respiratory distress syndrome. * Median and interquartile
range. † Weight estimated or actual (38 patients measured [79%]).

Methods
We undertook a multicentre, single-day, point prevalence
study in collaboration with the Paediatric Study Group (PSG)
of the Australian and New Zealand Intensive Care Society
(ANZICS) Clinical Trials Group (CTG). Ten ICUs (eight dedicated paediatric ICUs [PICUs] and two mixed adult and
paediatric ICUs) caring for most of the critically ill or injured

infants and children in Australia and New Zealand participated in our study (see Appendix), conducted on either of
two study dates (21 September or 19 October 2011). Neonatal ICUs, defined as units caring solely for newborn infants,
were excluded from our study. Approval was obtained from
individual participating site research ethics committees, with
the requirement for individual subject consent waived at all
sites. This ensured recruitment of all patients < 16 years
present in the ICU at 10 am on the study day.
Demographic and descriptive data including age, sex,
weight (estimated and measured), admission paediatric
index of mortality (PIM) II score,19 admission diagnosis and
specific diagnoses on the study day (eg, acute lung injury,
acute respiratory distress syndrome and sepsis) were documented. Data on major treatment interventions (eg, invasive mechanical ventilation and renal replacement therapy)
on the study day were also collected, as well as the
respiratory component of the sequential organ failure
assessment (SOFA) score.20 The highest and lowest serum
sodium levels on the study day were recorded and patients
were categorised as having normal serum sodium levels,
hypernatraemia (serum sodium level ⭓ 150 mmol/L21) or
hyponatraemia (serum sodium level < 130 mmol/L 22).
Patients receiving a normal oral diet who did not receive
prescribed formula feed (enteral or parenteral) at any time
during the study day were described as having free oral
intake and were excluded from the study analysis. Data on
all sources of administered sodium (excluding any nonprescribed oral diet) were recorded for the remaining
patients. The absolute and relative contributions of potential sources of administered sodium were categorised as:
• IV bolus
• IV infusions (maintenance or replacement fluids)
• blood products (red blood cells, platelets or fresh frozen
plasma)
• IV drug boluses including fluid given as a diluent or a
vehicle for administration
• IV drug infusions including fluid given as a diluent or a
vehicle for administration
• IV flushes associated with haemodynamic monitoring of
arterial or central venous catheters
• prescribed enteral nutrition
• prescribed parenteral nutrition.
Patients were categorised by the number of completed
days in ICU at the onset of the study day (< 24 hours versus
⭓ 24 hours, and < 10 days versus ⭓ 10 days). For patients in
the ICU < 24 hours at the time of the study census, data for
individual patients were reported by cohort regardless of
the exact number of hours spent in the ICU. For all
parenteral fluids and blood products, the types and volumes
administered over the previous 24-hour period were
recorded and the amounts of sodium administered were
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The Pearson correlation was used to describe
the association between administered sodium
(log transformed for normal distribution) and the
following variables: age, weight, day of ICU stay,
PICUDay n Sodium, mmol/kg
Fluid, mL/kg
Fluid balance, mL/kg
SOFA respiratory score, serum sodium level, fluid
5
3.3 (1.2–5)
33 (25.3–48.2)
9 (5.3–17.7)
< 1†
administered and 24-hour fluid balance on the
2–10
29
4.6 (3.2–7.9)
81.6 (53.9–106.2)
18.5 (1.1–41.3)
study day. Predictor variables for sodium admin> 10
14
6.1 (3.5–10.7) 106.5 (66.7–126.4)
0.5 (−10.4 to −19.5)
istration were analysed using multiple linear
regression (the stepwise method) (SPSS version
Total
48
4.9 (3.2–8)
80.8 (49.8–111.4)
9 (−1.4 to −41)
2.0 [SPSS Inc]). Day 1 data were not included in
* Expressed as median and interquartile range (IQR). † Median stay, 14 hours; IQR, 11–18
the model, as 24-hour data were incomplete
hours.
(median ICU length of stay, 14 hours [IQR, 11–18
hours]).
Data for infants and older children were also analysed
calculated based on the published sodium concentrations.16
separately as they may have had different sources of fluid
For drug infusions and boluses, sodium contents were
and sodium, and infant kidneys may still be developing.23
calculated from the the sodium content of the drug and the
type and volume of carrier fluid or diluent. Antibiotics are
For all analyses, P < 0.05 was considered statistically
reported as a subgroup of all drug boluses or infusions, as it
significant.
is known that they contribute a significant sodium load in
adults in the ICU.16,17 For prescribed enteral and parenteral
Results
nutrition, information on the type and volume of feed was
recorded and the sodium content was calculated. For
Patient characteristics
custom parenteral nutrition, the sodium content was
We screened 65 patients from 10 participating PICUs on a
recorded. No data on sodium from oral intake were colsingle study day. Seventeen patients (26%) were excluded
lected. Data were collected using REDCap software (under
from the study because they had free oral feeds (15 [23%])
a non-profit end-user license from Vanderbilt University).
or had data missing (two [3%]).
Statistical analysis
Of the remaining 48 patients (24 boys and 24 girls), the
mean number of children studied at each site was four (SD,
Variables are reported as mean and standard deviation, or
1–9 children). Twenty-one patients were infants (44%) with
median and interquartile range (IQR), and compared using
a median age of 4 months (IQR, 1–7 months), whose mean
the student t test or Mann–Whitney U test as appropriate.
bodyweight was 5 kg (SD, 3.5–6.1 kg). Twenty-seven chilSodium administration from each source is reported as a
dren (56%) were aged > 1 year (mean, 3 years; SD, 1.5–13
percentage of the total administered sodium with the 95%
years), and their mean bodyweight was 17 kg (SD, 9.5–
confidence interval.
Table 2. Sodium and fluid administration and daily fluid
balance, by days in paediatric intensive care unit (PICU)*

Table 3. Sodium and fluid administration and daily fluid balance, by diagnostic category on study day*
Diagnostic category
†

n (%)

Sodium, mmol/kg

Fluid, mL/kg

Fluid balance, mL/kg

21 (43.8%)

3.9 (2.9–6.9)

80 (43.4–121.2)

18.5 (−2.7 to 56.4)

Trauma†

3 (6.3%)

8.9 (4.6–18)

56 (63.7–115.1)

19.5 (20.4 to 84.1)

After cardiac bypass surgery†

9 (18.8%)

3.4 (2.9–6.2)

63.7 (43.4–94.9)

16.5 (−20.5 to 33.1)
5.3 (−10.4 to 24.3)

Elective admission

‡

7 (14.6%)

6.8 (3.3–16.1)

73.2 (46.4–103.4)

Burns†

1 (2.1%)

18

115.1

84.1

ALI/ARDS‡

6 (10.6%)

5.4 (3.3–12.4)

60.9 (42.2–101.2)

−4.3 (−23.5 to 5.2)

Sepsis

Other

22 (45.8%)

5 (3.1–7.8)

90.1 (58.9–125)

9 (0.3 to 48.3)

High-risk PIM

7 (14.6%)

3.5 (3.2–7.9)

67.6 (50–73.6)

17.7 (0.5 to 24.3)

Low-risk PIM

17.7 (8.9 to 31.7)

5 (10.4%)

3.9 (1.6–6.3)

63.4 (33.9–91.8)

PIM ROD (top 50%)

NA

5.6 (3.5–10.8)

87.7 (56.5–117.3)

7 (0.5 to 24.3)

PIM ROD (bottom 50%)

NA

3.9 (2.7–7.2)

75.1 (41.4–103.2)

13.4 (−5.9 to 43.5)

ALI = acute lung injury. ARDS = acute respiratory distress syndrome. PIM = paediatric index of mortality. ROD = risk of death. ICU = intensive care unit.
* Expressed as median and interquartile range. † Category at ICU admission. ‡ Category on study day.
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102.6 mL/kg (IQR, 80–127.7 mL/kg) and fluid
balance was 20.8 mL/kg (IQR, 3.5–47.2 mL/
kg); for the 27 children > 1 year, the 24-hour
administered sodium was 3.5 mmol/kg (IQR,
ICU stay < 10 days*† ICU stay > 10 days*
3.1–7.8 mmol/kg), fluid was 58.1 mL/kg (IQR,
(n = 29)
(n = 14)
Total (N = 48)
Sodium source
35.7–85.7 mL/kg) and fluid balance was
Fluid boluses
27.4 (25.5–29.3)
7.8 (6.4–9.2)
17.9 (16.7–19.1)
5.3 mL/kg (IQR, −2.7 to 17.7 mL/kg).
25.4 (23.5–27.2)
17.6 (15.6–19.5)
23.9 (22.5–25.2)
Fluid infusions‡
Although the total administered fluid volume
Blood products
2.2 (1.6–2.8)
5.2 (4–6.3)
3.1 (2.5–3.6)
recorded on the study day was greater in
Drug boluses
13.9 (12.5–15.4)
9.4 (7.9–10.9)
14.9 (13.7–16)
infants (P < 0.001), the administered sodium
Antibiotics
10.1 (8.8–11.3)
10.9 (9.2–12.5)
10.5 (9.5–11.4)
and 24-hour fluid balance were not statistiDrug infusions
4.2 (3.3–5)
15.3 (13.4–17.1)
7.9 (7.1–8.7)
cally different between infants (P = 0.53) and
Catheter flushes
5.9 (4.9–6.9)
3.1 (2.1–3.9)
4.4 (3.8–5)
children > 1 year of age (P = 0.08).
Enteral feeds
10.6 (9.3–11.9)
27.6 (25.3–29.9)
16.2 (15.1–17.3)
The 24-hour administered sodium and fluid
Parenteral nutrition
0
3.1 (2.1–3.9)
1.1 (0.8–1.4)
and fluid balance, by diagnostic category, are
shown in Table 3. The median administered
* On the study day. † Excludes children staying in the ICU < 24 hours. ‡ Maintenance or
replacement fluids.
sodium in children with sepsis was 6.8 mmol/
kg (IQR, 3.3–16.1 mmol/kg) and in children
admitted with trauma was 8.9 mmol/kg (IQR,
4.6–18 mmol/kg). The median sodium administration across
47.5 kg). The reasons for PICU admission and other characsites was 5.3 mmol/kg (IQR, 3.2–6.9 mmol/kg) and was not
teristics are shown in Table 1, and the profile was found to
different between them.
be typical of PICU patients.24
Sodium administration on the study day was correlated
Administered sodium and 24-hour fluid balance
with the day of stay in the ICU (P = 0.003, ρ = 0.47), age (P =
0.005, ρ = −0.44), 24-hour administered fluid/kg
The median administered sodium and fluid and fluid bal(P < 0.001, ρ = 0.68) and weight (P = 0.013, ρ = −0.38).
ance and in the 48 patients on the study day are shown in
Using multiple linear regression modelling (R2 = 0.46),
Table 2. The 24-hour administered sodium and fluid and
fluid balance, according to the length of stay in the ICU on
administered sodium was only associated with 24-hour
the study day (Table 2), were not significantly different
administered fluid/kg (unstandardised β coefficient, 0.08
between patients in the ICU for fewer than 10 days
[SE, 0.02], P < 0.001).
compared with patients in the ICU for 10 days or more
Fourteen patients (29.2%) had only one serum sodium
(sodium, P = 0.18; fluid, P = 0.39; fluid balance, P = 0.67).
reading for the study day, so we reported the mean highest
The median urine output was 44 mL/kg (IQR, 24–78 mL/kg
available serum sodium level on the study day, which was
on the study day.
143.2 mmol/L (SD, 6.6 mmol/L). Twelve patients (25%) had
For the 21 infants, the 24-hour administered sodium
a serum sodium level of ⭓ 145 mmol/L, three had hyperwas 6 mmol/kg (IQR, 3.9–8.1 mmol/kg), fluid was
natraemia and one had hyponatraemia on the study day.
Table 4. Source and contribution to total sodium administered, by
intensive care unit day, % (95% CI)

Table 5. Maintenance and replacement fluids used
on the study day (N = 34 patients)
Fluid type

Number of patients (%)

0.9% Sodium chloride

8 (16.7%)

5% Dextrose + ½ sodium chloride

6 (12.5%)

10% Dextrose + ½ sodium chloride

5 (10.4%)

2.5% Dextrose + ½ sodium chloride

5 (10.4%)

0.45% Sodium chloride

4 (8.3%)

Hartmann’s solution

2 (4.2%)

4% Dextrose + 1/5 sodium chloride

2 (4.2%)

5% Dextrose

1 (2.1%)

3% Sodium chloride

1 (2.1%)

Sources of administered sodium
The contributions to the total sodium administered in all 48
patients are shown in Table 4. Fluid infusions, boluses and
catheter flushes together contributed 46.2% of total
sodium administered. Drugs, including antibiotics administered by IV bolus or infusion, also contributed substantially
(33.3%) to administered sodium, with antibiotics accounting for most sodium administered as drugs.
Table 4 shows subgroup analysis of patients by their
length of stay in the ICU. For the 29 infants and children in
the ICU > 1 day and < 10 days, IV fluid administered as a
bolus or an infusion was the biggest contributor to administered sodium, but in the 14 infants and children who were
in the ICU > 10 days, the greatest proportion of administered sodium was via enteral feeds.
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IV maintenance or replacement fluid was administered to
34 patients (71%) in the study cohort on the study day. The
types of fluid used for maintenance or replacement IV
infusions are shown in Table 5. As well as being the most
commonly used maintenance and replacement fluid, 0.9%
sodium chloride was also the fluid used most commonly as
a vehicle for IV drug boluses and infusions (65.8% and
68.2% respectively). Heparinised 0.9% sodium chloride
was the most common IV or intra-arterial flush fluid
(97.1%).
Sources of sodium administration such as drug infusions,
drug boluses and intravascular flushes together inadvertently provide a high burden of daily administered sodium
load (27.2%).

Discussion
Our study shows that children in the PICU were administered much more sodium than expected. The median
administered sodium was far greater than recommendations based on the nutrient reference value guidelines for
Australia and New Zealand,25 with more than 75% of the
study cohort receiving over 3 mmol/kg of sodium on the
study day. It is noteworthy that although the main source of
sodium changed, with increased enteral sodium administration observed in patients in the PICU for more than 10 days,
the overall sodium intake remained high throughout the
PICU admission.
The major source of sodium administration was IV fluid,
mainly in the form of maintenance and replacement IV fluid
infusions, as well as IV drug infusions, boluses and flushes.
This finding is similar to a single-centre study of an adult
ICU16 and one on adult cardiac patients,26 but has not been
previously reported in the PICU population. It is noteworthy
that 0.9% sodium chloride was the most common IV
infusion fluid used as a vehicle for administration of drugs,
as infusions and boluses and for flushing intravascular
catheters, and contributed substantially to the high levels of
administered sodium in children in this study. There is
evidence to suggest that parenteral maintenance solutions
with a high sodium concentration may be significantly safer
than hypotonic solutions in protecting against acute postoperative hyponatraemia in children. However, in adults,
recent studies have shown that excretion of water and
sodium is slower after a bolus of 0.9% sodium chloride
compared with balanced solutions27 and may result in
reductions in renal blood flow velocity and renal cortical
tissue perfusion.28
The most commonly used IV fluid in our study was 0.9%
sodium chloride. Chloride administration is a recognised
cause of normal anion gap acidosis in paediatric intensive
care,29 and implementation of a chloride-restrictive strategy
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may have less deleterious effects, ie, kidney injury and
requirement for dialysis.30
Although a portion of the administered sodium is inevitably required for the management of critically ill children,
eg, in bolus and maintenance fluids, some of the administered sodium, such as that present in the vehicle used for
drug infusion, boluses and intravascular flushes, inadvertently provide more than one-quarter of the administered
sodium load, and are largely avoidable. Attention to minimising these inadvertent sources of sodium is a possible
target for a sodium restriction strategy.
Fluid balance was also positive in most patients, with
25% of patients in the cohort recorded to be more than
40 mL/kg fluid-positive over the 24-hour study period.
Compared with older children, infants younger than 1 year
received more sodium/kg bodyweight and had a more
positive fluid balance, with 75% of the infants in the cohort
recorded to have received more than 80 mL/kg of fluid on
the study day. A positive fluid balance in adults and children
in the ICU has previously been shown to be associated with
poor lung and kidney function,31-33 delayed return of gastrointestinal function after surgery34 and an increased risk of
death.10-14,35 Valentine and colleagues have reported that a
positive and increasing fluid balance on Day 3 of an ICU
stay, in children with acute lung injury in PICUs, was
independently associated with fewer ventilator-free days.36
The adverse effects of a positive fluid balance may be due
to extracellular fluid expansion. A positive fluid balance
coupled with high sodium administration, as seen in many
of the patients in our study, can also potentially lead to
cellular dehydration and interstitial oedema in the lungs18
and the systemic circulation. This is postulated to be a
potential mechanism contributing to abnormal neurocognitive effects in patients with lung injury managed with
conservative fluid balance.37
The serum sodium levels observed in our study are similar
to those in studies performed in neonates.4 The prevalence
of observed hypernatraemia is consistent with the
literature38 and has been associated with poor outcomes.39
Study limitations
Our data are from a single study day across multiple PICUs
in Australia and New Zealand and thus represent a snapshot
of current practice. Despite our best efforts (multiple pilot
trials) to record all IV and enteral fluids administered, errors
in data collection cannot be excluded. We also excluded
patients who had free oral intake, as it was difficult to
ascertain the sodium content of all oral feeds with the
current study design. Despite this, some of the included
patients were allowed oral feeds, hence the total administered sodium might be an underestimate. Indications for
the prescription of high sodium-containing fluids such as
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0.9% sodium chloride were not recorded and they may
have been used as a therapeutic modality. Our observations are based on the calculated fluid balance in the
study cohort; we did not weigh the patients before and
after the study day as this was beyond the scope of our
study. In addition, as sodium intake (calculated as
volume  concentration for IV and enteral fluids) was the
main aim of our study, fluid balance had some advantages
over weighing of patients, as it is internally consistent with
fluid intake and losses.
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Future directions
We show high levels of administered sodium in our cohort of
PICU patients. Our results should be confirmed in a longitudinal study in a larger group of patients. Future studies should
include measurement of the estimated sodium balance from
measured urinary sodium and examine this effect on oxygenation, serum sodium and patient-related outcomes (length of
ICU stay and mortality). Similarly, serum chloride and total
chloride administration should be measured and the effect
on body pH should be examined. Specific subgroups such as
children with renal failure and respiratory failure should be
examined separately.
As the current level of administered sodium is high,
future studies should examine strategies to decrease the
amount of sodium administered via inadvertent sources,
such as vehicles for drug infusions and drug boluses and
flushes for intravascular catheters, and should examine the
effect of such strategies on sodium balance and clinical
outcomes.

4 School of Medicine, University of Adelaide, Adelaide, SA, Australia.

Conclusion
Our study shows high levels of administered sodium and a
positive fluid balance in most of a cohort of PICU patients
across Australia and New Zealand. The contributions of
maintenance and bolus IV fluids (most commonly 0.9%
sodium chloride), drug infusions and boluses, including
antibiotics, and enteral feeds are significant. Future studies
should evaluate the effect of this practice on overall sodium
balance and patient outcomes.
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