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Fluids in paediatric
diabetic ketoacidosis:
the choice is not solely
academic

The management of paediatric
diabetic ketoacidosis (DKA) requires
meticulous fluid and electrolyte
administration, where established
protocols guide gradual rehydration
and metabolic correction."” While
the academic debate between saline
0-9% and balanced crystalloids like
Ringer’s solution continues, practical
considerations regarding additive
compatibility with Ringer’s solution,
particularly at DKA onset, deserve
specific attention. In paediatric DKA,
aggressive and precise electrolyte
repletion, especially of potassium
and often phosphate, is fundamental.
A critical concern with calcium-
containing solutions like Ringer’s
is that the addition of potassium
phosphate risks precipitation of
calcium salts. This incompatibility is
not confined to direct mixing within
the infusion bag but extends to co-
administration through the same
intravenous line, including via a three-
way stopcock, potentially leading
to calcium phosphate precipitates.
Such events can result in catheter
occlusion and, more alarmingly,

systemic micro-emboli in vulnerable
paediatric patients. Similarly, if
sodium bicarbonate administration is
considered in the rare event of severe,
life-threatening acidosis (although
its routine use is discouraged in
paediatric DKA),* the presence of
calcium in Ringer’s solution could
again pose a risk of precipitation.

Moreover, Ringer’s solution
contains approximately 4-5 mEq/L of
potassium. During DKA management,
where potassium infusion rates
must frequently be adjusted based
on serial laboratory monitoring, this
intrinsic potassium content must be
incorporated into every calculation
to avoid iatrogenic hyperkalaemia.*
This introduces an additional layer of
complexity and a potential source of
error in a high-stakes clinical scenario
demanding absolute precision.

Although saline 0-9% carries a risk
of hyperchloraemic acidosis when
administered in large volumes over
prolonged periods,® it also offers
distinct advantages in the context of
additive compatibility. The absence
of calcium and potassium in saline
eliminates the precipitation risks
associated with phosphate and
bicarbonate and simplifies potassium
supplementation calculations.

Given the critical importance of
accurate electrolyte administration

Saline 0-9% (normal saline)

Ringer’s solution (eg, lactated

Compatibility in DKA

Potassium phosphate  Compatible

Sodium bicarbonate  Compatible

Potassium
supplementation

Primary advantage for
DKA additives

Primary disadvantage
for DKA additives

DKA=diabetic ketoacidosis.

Ringer’s)
Calcium, mEq/L ~3
Potassium, mEq/L ~4-5

Straightforward calculation

Simplicity, avoids precipitation and
complex potassium calculation

Hyperchloraemic acidosis potential
(less acute concern vs DKA itself)

Risk of calcium phosphate
precipitation

Risk of calcium bicarbonate
precipitation

Must account for intrinsic potassium
content; error risk

More physiological chloride, buffer

Precipitation risks with essential
electrolytes; complex potassium
dosing

Table: Saline 0-9% versus Ringer’s solution—additive concerns in paediatric DKA management

and the potential for adverse events
resulting from incompatibilities
or dosing errors, the choice of
resuscitation fluid in paediatric DKA
should carefully weigh these practical
safety concerns (table). The theoretical
benefits of a balanced solution might
be outweighed by the real-world risks
associated with additive management
in this complex and vulnerable patient
population.
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