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How to Improve Maintenance Intravenous Fluid
Prescribing Practices in Bronchiolitis
Michael L. Moritz, MD, FAAP,a Juan C. Ayus, MD, FACP, FASNb,c,d

Bronchiolitis is the most common reason for hospitalization in infants in the ﬁrst year of life.1 There are no proven
therapies to treat this common condition, with the mainstay of therapy being supportive care with intravenous
ﬂuid (IVF) and supplemental oxygen when needed. Hyponatremia is often encountered in children with bronchiolitis
and has been associated with more severe disease and worse outcomes, and neurologic complications have
been reported.2–6 Explicit recommendations for IVF therapy in children with bronchiolitis are lacking in both
consensus guidelines and authoritative reviews.7–9
The historical approach to providing maintenance ﬂuids in children has been to administer hypotonic IVF with a
sodium concentration similar to that found in breast and cow milk (30 mEq/L).10 In 2003, we began
recommending 0.9% saline in 5% dextrose for the prevention of hospital-acquired hyponatremia, based on
numerous reports of iatrogenic deaths related to hypotonic ﬂuids and the incidence of syndrome of
inappropriate secretion of antidiuretic hormone (SIADH)-like states in acutely ill children.11 A 0.9% saline
solution has a sodium concentration (154 mEq/L), which is isotonic to the aqueous phase of plasma
water.12 Since our initial recommendation, there have been .15 randomized, prospective trials involving
.2000 children conﬁrming that hypotonic maintenance ﬂuids result in hospital-acquired hyponatremia and
that isotonic ﬂuids decrease the incidence of hyponatremia without associated complications.13–16 It would be
reasonable to conclude that hypotonic ﬂuids should be avoided in infants with bronchiolitis in favor of 0.9%
saline, because bronchiolitis is associated with SIADH.2,17–20 However, surprisingly few studies have examined
IVF prescribing practices in bronchiolitis or the impact of the sodium composition on the development of
hyponatremia and how these ﬂuids may affect outcome.21
In this issue of Hospital Pediatrics, Shein et al evaluated how the sodium composition of IVF may affect
the development of hyponatremia and outcome in children with bronchiolitis.22 They evaluated a large
retrospective cohort of .1500 children, comparing those who received maintenance IVF with a sodium
concentration ,70 mEq/L with those .70 mEq/L. They found that children with hyponatremia had an
increased length of stay and higher need for mechanical ventilation. Those who received a more hypotonic
ﬂuid, ,70 mEq/L, had both an increased length of stay and a signiﬁcantly increased incidence of hyponatremia.
These data demonstrated the deleterious effects that both hyponatremia and the administration of hypotonic
IVF have on children with bronchiolitis. One area of this study that we would like to draw particular attention to
is the ongoing pervasive practice of administering hypotonic maintenance IVF, even to the sickest children who
are in the ICU on mechanical ventilation.
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Ninety-six percent of the almost 2000 IVF
orders that were written in this study
were for either 0.2% or 0.45% saline, with
only 2% for 0.9% saline. Sixty-ﬁve percent
were receiving 0.2% saline at the time of
mechanical ventilation. The incidence of
hyponatremia increased throughout the
study in patients where a sodium level was
checked, from 19% to 66%. Ten patients
developed severe hyponatremia, serum
sodium ,125 mEq/L, with 1 having a
sodium level of 112 mEq/L. Neurologic
complications due to hyponatremia were
not reported in this study, but it is known
that hyponatremia of this severity is
potentially dangerous.2,23
The administration of hypotonic
maintenance IVF to children continues to
be a pervasive practice, despite abundant
evidence documenting that it causes
hyponatremia.24,25 Our group and others
have conducted surveys and observational
studies of recent ﬂuid prescribing practices
in acutely ill children and have conﬁrmed
that the administration of hypotonic
maintenance IVF continues to be a pervasive
practice.26–28 The study by Shein et al
suggests that 0.45% saline is superior to
0.2% saline, but neither is appropriate.22
Large prospective studies have already
demonstrated that both 0.2% and 0.45%
saline result in a high incidence of
hyponatremia, whereas 0.9% saline does
not.13,15,16 Neither 0.2% or 0.45% saline is
appropriate maintenance IVF for the acutely
ill child and certainly not a child needing
mechanical ventilation. Acute respiratory
illnesses are associated with elevated
arginine vasopressin, and hyponatremia
will be a predictable consequence of
administering hypotonic ﬂuids.18–20
Additional prospective studies including
hypotonic ﬂuids in a treatment arm in
children with bronchiolitis are not needed
and should be viewed as unethical, based
on the extensive current literature. There
is no advantage to administering
hypotonic ﬂuids, and it only subjects the
patients to possible harm. The recent
National Institute for Health Care Excellence
guideline on intravenous ﬂuid therapy
in children and young people in the hospital
recommends isotonic maintenance ﬂuids.29
The recent American Academy of Pediatrics

clinical practice guideline for bronchiolitis
favors the use of isotonic maintenance
ﬂuids over hypotonic ﬂuids in children.8
Why is the administration of hypotonic ﬂuids
still so pervasive in pediatrics, and what can
be done to change this practice? We suspect
that pediatricians feel uncomfortable using
0.9% saline in 5% dextrose because they
may have had no previous experience with
it as a maintenance ﬂuid. They may have
concerns that 0.9% saline will result in
untoward complications such as
hypertension. These complications have
all been evaluated in prospective studies
in children and adults, and they do not
occur.12,30 We also suspect that pediatricians
do not really consider mild hyponatremia,
sodium 130 to 135 mEq/L, to be a signiﬁcant
health concern. Many physicians may be
unaware of dangers of hypotonic IVF and
are unfamiliar with the literature on this
topic. The data from this study, and other
data, particularly in adults, demonstrate the
length of stay, hospital cost, and mortality
increase when hyponatremia is present.31,32
There is a great opportunity to improve
the health care in children with
bronchiolitis by administering 0.9% saline
in favor of hypotonic saline in maintenance
IVF. It would be a valuable quality
improvement project for hospitals to
assess the IVF prescribing practices in
their hospital and set goals to increase the
use of 0.9% saline. Hospital electronic
medical records could carry an alert if
hypotonic IVF is administered to a child with
bronchiolitis. Guidelines on bronchiolitis
should make explicit recommendations to
administer 0.9% saline in 5% dextrose
when IVF is indicated. More data
demonstrating the safety of administering
0.9% saline in children with bronchiolitis
would be of value, because it would
encourage others to use 0.9% saline, but
no more studies evaluating hypotonic
ﬂuids are indicated, because they have
proven to be unsafe and there is no
physiologic rationale for administering
them.
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