Because CSF glucose measurement
has a high clinical value in the differ-
ential diagnosis of meningitis, a sim-
ple, accurate measurement of CSF
glucose would have great utility to the
practitioner isolated from the labora-
tory.

A recent report (I) has recom-
mended that rural practitioners in
South Africa measure CSF glucose by
using reflectance meters when labora-
tory services are not available to
them. To assess this recommendation,
I have performed a brief study, mea-
suring glucose in 75 CSF samples by
the routine laboratory glucose dehy-
drogenase assay with a Technicon RA-
1000 analyzer, and by a Boehringer-
Mannheim Reflolux II reflectance pho-
tometer with the BM-Test 1-44
reagent strips.

From 54 patients, 34 CSF samples
were collected in plain glass bottles
and 41 were collected in fluoride ox-
alate-containing Vacutainer Tubes or
Microtainer Tubes (Becton-Dickinson).

Replicate glucose measurements
gave a CV for the comparison method
(RA-1000) of 1.2% and 1.0% for fluo-
ride oxalate-preserved and unpre-
served pooled CSF samples, respec-
tively (n = 30). The reagent strips had
CVs of 3.8% and 7.4% for assays of the
same pools. The reagent strip impreci-
sion with CSF is comparable with that
obtained with whole blood and plasma
specimens.

Some texts (e.g., ref. 2) recommend
the use of fluoride oxalate preservation
to prevent consumption of glucose in
CSF. Because fluoride concentrations
must be high in the small volumes of
CSF typically presented, one must con-
sider whether the high fluoride concen-
trations interfere with the glucose oxi-
dase methods (3). However, both the
glucose dehydrogenase comparison
method and the glucose oxidase re-
agent strips gave comparable results
for preserved and unpreserved speci-
mens. Excess fluoride did not appear to
significantly affect either procedure.

Unpreserved CSF samples lost no
glucose content, as compared with the
preserved samples from the same pa-
tient. However, recent reports empha-
size that glucose can also be lost from
fluoride oxalate-preserved samples (4).

The clinically important cutoff for
CSF glucose in suspected meningitis
was taken to be 2.24 mmolL (5).
Around this critical concentration
range, the reagent strips (y) showed a
positive bias in comparison with the
RA-1000 method (x); Deming statis-
tics and the imprecision data yielded
y = 0.86x + 0.75 mmol/L (standard
error of the estimate = 0.473, of the

slope = 0.043, and of the intercept =
0.178; n = 75).

Thus, using reagent strips to mea-
sure CSF glucose may give false-neg-
ative results. To determine whether
the bias was constant, so that a correc-
tion was possible, I assayed with both
procedures aqueous glucose stan-
dards, 0 to 10 mmol/L (6). These stan-
dards were matched to CSF viscosity
by adding bovine serum albumin, 1
g/L, to each. The importance of viscos-
ity matching for reagent strips has
been previously reported (7); without
this adjustment, aqueous standards
gave strip-defective errors on the Re-
flolux II glucose meter.

The comparision method (RA-1000)
performed well against the aqueous
standards, but the reagent strips
showed a significant positive bias in
the clinically important range. Linear
regression of the reagent strips results
(y) vs the nominal concentration of the
glucose standard (x) yielded: y = 1.19x
+ 0.28 mmol/L (standard error of the
estimate = 0.418, of the slope = 1.21,
and of the intercept = 0.191; n = 11).
This cannot be explained as a stan-
dardization problem because the pa-
tients’ samples gave a different slope
and intercept: y = 0.86x + 0.75 mmol/L.
Therefore, it is not possible to correct for
the reagent strip bias by using compar-
ison with a nominal standard curve.

The measurement of CSF glucose
with the Reflolux II system reagent
strip would be appropriate outside the
laboratory only if a suitable correction
for the bias can be determined, or if a
reference range for CSF glucose is
established for the system.

I acknowledge Dr. P.O. Collinson for ad-
vice kindly given during preparation of
this Letter.
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A spokesman for Boehringer Mann-
heim comments:

To the Editor:

The Reflolux II is a blood glucose
monitor carefully calibrated to pro-
duce accurate results in capillary
whole-blood specimens. Any other
sample material may present matrix
effects not necessarily limited to vis-
cosity differences. CSF samples will
demonstrate biases, as would viscosi-
ty-adjusted aqueous solutions, and are
therefore not recommended for use
with Reflolux II.
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More on Effects of Storage Time
and Temperature on Measurement
of Small Concentrations of Albumin
in Urine

To the Editor:

In diabetics, the assay of urinary
albumin excretion (UAE) by immuno-
logical methods has recently assumed
a central role in the prevention and
follow-up of diabetic nephropathy (1).
Screening for UAE has become part of
routine diabetes care (1) and concerns
all diabetic patients, so that a large
number of samples have to be proc-
essed. Therefore, urine specimens of-
ten must be stored before assay. For
these reasons, definite information is
needed about the effect of specimen
storage conditions on the accuracy of
results.

Elving et al. (2) claimed that freez-
ing urine samples for determination of
UAE by laser immunonephelometry
may yield falsely low results, and sug-
gested that urine samples should be
stored at 4 °C and assayed within two
weeks. On the contrary, we previously
found no reduction in albumin values
measured by RIA after several (n = 4)
freeze-thaw procedures performed
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