
plasma-drug concentration, recommended regimens should
be regarded only as a guide to initial treatment; subsequent
doses must be adjusted according to clinical response and
plasma-drug concentration.
The total daily maintenance dose of a drug can be reduced
either by reducing the size of the individual doses or by
increasing the interval between doses. For some drugs,
although the size of the maintenance dose is reduced it is
important to give a loading dose if an immediate effect is
required. This is because it takes about five times the half-
life of the drug to achieve steady-state plasma
concentration. Because the plasma half-life of drugs
excreted by the kidney is prolonged in renal impairment, it
can take many doses at the reduced dosage to achieve a
therapeutic plasma concentration. The loading dose should
usually be the same as the initial dose for a child with normal
renal function.
Nephrotoxic drugs should, if possible, be avoided in
children with renal disease because the consequences of
nephrotoxicity are likely to be more serious when the renal
reserve is already reduced.
Glomerular filtration rate is low at birth and increases rapidly
during the first 6months. Thereafter, glomerular filtration
rate increases gradually to reach adult levels by 1–2 years of
age, when standardised to a typical adult body surface area
(1.73m2). In the first weeks after birth, serum creatinine
falls; a single measure of serum creatinine provides only a
crude estimate of renal function and observing the change
over days is of more use. In the neonate, a sustained rise in
serum creatinine or a lack of the expected postnatal decline,
is indicative of a reduced glomerular filtration rate.
Dose recommendations are based on the severity of renal
impairment. This is expressed in terms of glomerular
filtration rate (mL/minute/1.73m2).
The following equations provide a guide to glomerular
filtration rate.

Child over 1 year:
Estimated glomerular filtration rate (mL/minute/1.73m2) =
406 height (cm)/serum creatinine (micromol/litre)

Neonate:
Estimated glomerular filtration rate (mL/minute/1.73m2) =
306 height (cm)/serum creatinine (micromol/litre)

The values used in these formulas may differ according to
locality or laboratory.
The serum-creatinine concentration is sometimes used as a
measure of renal function but is only a rough guide even
when corrected for age, weight, and sex.

Important The information on dose adjustment in BNF for
Children is expressed in terms of estimated glomerular
filtration rate. Renal function in adults is increasingly being
reported as estimated glomerular filtration rate (eGFR)
normalised to a body surface area of 1.73m2; however, eGFR
is derived from the MDRD (Modification of Diet in Renal
Disease) formula which is not validated for use in children.
eGFR derived from the MDRD formula should not be used to
adjust drug doses in children with renal impairment.
In BNF for Children, values for measures of renal function are
included where possible. However, where such values are not
available, the BNF for Children reflects the terms used in the
published information.

Degrees of renal impairment defined using
estimated glomerular filtration rate (eGFR)

Chronic kidney disease in adults: UK guidelines
for identification, management and referral
(March 2006) defines renal function as follows:

Degree of impairment eGFR1 mL/minute/1.73m2

Degree of impairment eGFR1 mL/minute/1.73m2

Normal: Stage 1 More than 90 (with other
evidence of kidney damage)

Mild: Stage 2 60–89 (with other evidence of
kidney damage)

Moderate2: Stage 3 30–59

Severe: Stage 4 15–29

Established renal failure:
Stage 5

Less than 15

1. Estimated glomerular filtration rate (eGFR) derived from the
Modification of Diet in Renal Disease (MDRD) formula for use in patients
over 18 years
2. NICE clinical guideline 73 (September 2008)–Chronic kidney disease:
Stage 3A eGFR = 45–59, Stage 3B eGFR = 30–44

Drug prescribing should be kept to the minimum in all
children with severe renal disease.
If even mild renal impairment is considered likely on clinical
grounds, renal function should be checked before
prescribing any drug which requires dose modification.
Where care is needed when prescribing in renal impairment,
this is indicated under the relevant drug in BNF for Children.

Dialysis
For prescribing in children on renal replacement therapy
consult specialist literature.

Advanced Pharmacy Services
Children with renal impairment may be eligible for the
Medicines Use Review service provided by a community
pharmacist. For further information, see Advanced Pharmacy
Services in Guidance on prescribing p. 1.
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