
DIRECT URINE AMMONIUM

MEASUREMENT IN METABOLIC

ACIDOSIS: TIME TO MOVE ON

To the editor: The case report by
Tuchscherer and Rehman is indeed
interesting.1 However, this article
requires that we look more closely
at what is meant by urinary ammo-
nium being measured. The renal
response to metabolic acidosis is to
increase excretion of hydrogen ion in
the form of ammonium; the mea-
surement of its urinary concentration
is important when trying to identify
the cause of the acidosis.2 Routine
urine ammonium measurements are
not available in regular diagnostic
laboratories as the traditional meth-
ods used, such as the formaldehyde
titration method, are cumbersome,
time consuming, and expensive. As a
result, estimation of urinary osmolal
gap was advocated as a surrogate
marker of urine ammonium excre-
tion. This method overestimates the
urine ammonium concentration and
does not truly reflect the contribution
of the anions accompanying ammo-
nium to the osmolality. To over-
come this, ‘‘modified urine osmolal
gap’’3 was suggested. Although this is
an improvement over the conven-
tional urine osmolal gap, significant
inaccuracies were recognized in the
presence of increased concentration
of alcohols or during enhanced excre-
tion of polyvalent anions. In addition,
it does not reflect small changes in
urine ammoniumexcretion.4

It is likely that a routine enzymatic
method used in clinical laboratories
for measuring serum ammonium
could easily be adapted to estimate
urinary ammonium.5 One may argue
that it is not possible as urine
ammonium concentrations are

approximately 1,000-fold higher
than serum concentrations during
metabolic acidosis. This can easily
be managed with predilution of the
urine. If a clinical laboratory is
equipped with an autoanalyzer, then
no more specific instruments or
reagents are required. What would
be required would be to dilute the
sample of urine and follow the
normal procedure used to measure
serum ammonium. Ha and collea-
gues measured urine ammonium
level with two different modern
autoanalyzers by simple modifica-
tion of the regular serum ammonium
analyzer.6 Interestingly, Katagawa
and colleagues compared the accu-
racy of this method to the formalde-
hyde titration method and found
good agreement.7 In our hospital,
we directly measure urine ammo-
nium levels by enzymatic assay using
glutamate dehydrogenase with pre-
dilution of the urine by 1:200 in a
regular serum ammonium analyzer.
The advantages are simple, fast,
accurate, and economical results.
Before making a recommendation
that this become a routine approach,
we suggest that further comparative
studies be made at different centers
to corroborate our observations and
provide external validation.

A word of caution to close: such a
process will require transport of
freshly collected urine specimens to
minimize any impact of bacterial
growth; the other option would be
to ensure rapid refrigeration to
retard bacterial growth. Bacteria
can degrade urea and lead to (false)
elevations in urine ammonium.
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