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Intravenous fluids in dehydrated children with acute
gastroenteritis: evidence is needed

Liquidos intravenosos en ninos deshidratados con diarrea aguda:
la necesidad de evidencias
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Hydration is essential for managing acute diarrhea.
Fluid requirements can be estimated clinically based
on hydration status. Intravenous hydration becomes
necessary when oral hydration fails or in severely dehy-
drated patients. The World Health Organization (WHO)
recommends treating severe dehydration by adminis-
tering 100 mL/kg of crystalloid solution over 6 h for
infants under 1 year of age and over 3 h for those over
1 year (referred to as “Plan C”)'. Plan C suggests a
minimum of 100 mL/kg, equivalent to volume replace-
ment for 10% dehydration. The initial 30 mL/kg should
be administered rapidly (within 30-60 min), followed by
the remaining 70 mL/kg over 5 h for infants under
1 year and 2.5 h for older children.

However, this recommendation challenges the man-
agement practices that general practitioners have fol-
lowed for decades. To support or refute it, we conducted
a search for scientific evidence. Below, we present the
most relevant findings of our research.

In 2014, the European Society of Pediatric
Gastroenterology and the European Society of
Infectious Diseases® recommended infusing 0.9%
saline, 40-80 mL/kg, over 2-4 h for dehydrated patients.
European guidelines emphasize clinical assess-
ment every 30 min, allowing adjustments based on the
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patient’s condition. This approach contrasts with the
rigid WHO protocol. In Europe, severe dehydration due
to acute gastroenteritis is uncommon, accounting for <
5% of cases?. Overestimating dehydration is more com-
mon than underestimating it, which exposes patients to
the risks of rapid infusion overload. In addition, the
WHO’s two-stage expansion phase introduces opera-
tional challenges without clear benefits.

In 2018, Iro et al. conducted a systematic review and
meta-analysis of randomized controlled trials to com-
pare different rates of intravenous fluid therapy in
children with acute diarrhea and moderate or
severe dehydration®. Out of the 806 selected studies,
only three were considered appropriate. The authors
concluded that no high-quality trials were conducted in
low-income countries. Data to support the current WHO
guidelines for intravenous rehydration are missing. The
WHO recommendation is based on expert opinion. It is
intended for patients in regions with high levels of
socioeconomic poverty and specific diarrhea etiolo-
gies, conditions that may not always be applicable to
all settings.

In 2022, the Working Group on Hydration and
Electrolyte Disorders of the Spanish Society of Pediatric
Emergencies proposed additional measures to enhance
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safety in treating dehydrated patients*. These actions

include:

- Patients in shock or experiencing hemodynamic in-
stability should receive treatment in intensive care
units.

- Patients with dysnatremia, with serum sodium below
130 or above 150 mEqg/L, should be excluded from
the WHO protocol.

- Laboratory tests should be performed to rule out elec-
trolyte, glycemic, and acid—base balance disorders.

— Infusion of 20 mL/kg/h of saline solution, Ringer’s
lactate, or Plasma-Lyte over 1-4 h (equivalent to
20-80 mL/kg) is recommended to replace the extra-
cellular volume deficit. Clinical assessment and esti-
mation of losses should be performed regularly.
Another relevant aspect to consider is the type of

solution recommended for the maintenance phase.

This topic has been more frequently studied in the lit-

erature, and based on randomized controlled trials and

meta-analyses, influential institutions such as NICE

(2015) and the American Academy of Pediatrics (2016)

recommended the use of isotonic solutions (such as

0.9% saline and Ringer’s lactate) as the ideal choice

for fluid therapy maintenance, minimizing the risk of

hyponatremia.

Otherwise, in a 2022 systematic review supported by
robust scientific methodology, authors concluded
that isotonic fluids should be used for acutely ill
children admitted to wards and for critically ill children

admitted to intensive care units (level A evidence,

> 95% agreement)®.

While awaiting a randomized controlled study with a
representative sample, we concluded that the best evi-
dence suggests the following:

- During the intravenous hydration expansion phase, a
plan involving the infusion of 0.9% saline solution for
1-4 h should be implemented. Regular clinical eval-
uations should be conducted, and the infusion rate
should be increased from 10 to 20 mL/kg/h if
necessary.

- Isotonic solutions should be used when intravenous
rehydration is indicated for the maintenance phase.
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