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SHORT REPORTS

Performance and storage of
reagent strips for measuring blood
glucose

Use of reagent strips to monitor blood glucose concentrations in
diabetic patients, with or without a glucose meter, is gaining in
popularity. Favourable performance of the recently introduced
Boehringer BM Test Glycemie 20-800 strips has been reported.'-4
We compared Boehringer strips and Dextrostix (Ames) with laboratory
measurement of blood glucose. Occasional discrepancies between
results determined by test strips and those determined by subsequent
laboratory analysis also led us to examine stability of these reagent
strips after storage under various conditions.

Methods and results

Whole blood glucose concentration was measured in 101 patients attending
a diabetic clinic by a laboratory glucose-oxidase method (Yellow Springs
analyser, Clandon Scientific) and by three experienced operators using
Dextrostix and BM strips, with interpolation between colour gradations.
Both strips correlated well with laboratory measurement over the range
2-2-13-9 mmol/l (40-250 mgf100 ml) with coefficients (r) of 0-87 for Dextro-
stix and 0 94 for BM strips. This correlation was preserved up to 22-0 mmol/l
(396 mg/100 ml) for BM strips. A total of 98% of results were within one
colour gradation for Dextrostix and 100% for BM strips.

Performance of the strips was examined over 18 weeks' storage of the
containers under a variety of conditions, covering most conceivable storage
temperatures. The conditions examined were: (a) room temperature, (b)
37°C, (c) 4°C, and (d) -20°C: one sealed and one open container were
stored at room temperature, 37°C, and 4°C, and a sealed container only was
stored at -20°C. The tops were removed from the sealed containers and
then immediately replaced at weekly intervals for four weeks, and then at
eight, 12, and 18 weeks. At one, four, eight, 12, and 18 weeks, strips were
used in duplicate to measure blood glucose concentration at high (in the range
10-8-13-2 mmol/l (195-238 mg/100 ml) for Dextrostix; 16-0-19-7 mmol/l
(288-355 mg/100 ml) for BM strips and low (in the range 1-0-1-6 mmol/l
(18-29 mg/100 ml)) concentrations. Samples were prepared for immediate
analysis by adding glucose to heparinised blood. Strips were allowed to
equilibrate at room temperature before use. On each occasion results from
strips under evaluation were compared with those from strips taken from a
previously unopened container.

Storage at room temperature, as recommended by the manufacturers, was
associated with least deterioration (see figure). Nevertheless, performance
did decline in the case of low glucose values and particularly with Dextrostix.
Storage in unsealed containers at room temperature led to more rapid
deterioration in all cases. Other modes of storage were associated with
pronounced deterioration over a period of eight weeks at both high and low
glucose concentrations. Changes occurred most quickly in strips that had
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Change in apparent blood glucose concentrations obtained using BM 20-800
and Dextrostix reagent strips at high and low concentrations during 18 weeks'
storage at recommended temperature in sealed ( * * ) and unsealed (-- -)
containers. Results obtained after storage under most adverse conditions
(see text) are also shown (--). Shaded areas represent 95% confidence
limits at the 100%-that is, true-blood glucose concentrations.

been stored in unsealed containers at 37°C, except for Dextrostix in the high
glucose range, which deteriorated more rapidly in the unsealed container at
40C.

Comment

We confirm that trained operators can obtain comparable results
between blood glucose concentrations measured by both Dextrostix
(up to 13-9 mmol/l (250 mg/100 ml)) and BM strips (up to 22-0 mmol/l
(396 mg/100 ml)) and formal laboratory measurement. Undoubtedly,
incorrect results can be produced by inexperienced personnel. Never-
theless, our results emphasise the importance of correct storage of
strips before use. This should be made clear to diabetic patients using
strips for home monitoring of blood glucose concentration, with or
without a glucose meter. Our findings also suggest that when strips
are used to diagnose or monitor hypoglycaemia-for example, in
neonatal practice-then storage conditions and shelf-life of strips
should be critically assessed. Perhaps hospital chemical pathology
departments could usefully offer a "quality assurance" scheme to
local users of glucose strips; pilot studies for such a scheme in our
own hospitals are now proceeding. As well as ensuring that strips in
use give correct blood glucose results, such schemes, in conjunction
with training programmes, would in all likelihood lead to an overall
improvement in performance of these measurements, as has occurred
since the introduction of external quality-control programmes for
many tests carried out by laboratories themselves.5
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Appendicitis due to Campylobacter
jejuni
Campylobacterjqeuni is now a well-known enteropathogenic bacterium.
The number of isolations in Britain almost equals that of Salmonella
spp.1 Although abdominal pain is a common symptom of campy-
lobacter enteritis, sometimes mimicking appendicitis, C jeduni has
not been isolated from the appendix.2 In cases where appendicectomy
has been performed the appendix has usually been normal or simply
fibrosed.3 In one case it was inflamed on histological examination
but bacteriological culture was not performed.3

Case report

A 16-year-old girl was admitted to hospital with a two-day history of
abdominal pain at McBurney's point. Tenderness, guarding, and fever
were present. She had had several episodes of diarrhoea in the previous
month, but did not have either diarrhoea or bloody stools when admitted
to hospital. Appendicitis was diagnosed and a Halsted's appendicectomy
performed. Microscopical examination of the inflamed appendix showed an
infiltration of lymphocytes, plasmocytes, and polymorphonuclear leucocytes
in the mucosa and submucosa. Microbiological examination of the appendix
for enteropathogenic bacteria was also carried out, but C jejuni was the only
notable organism isolated.
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