
BRITISH MEDICAL JOURNAL VOLUME 293 5 juLy 1986 17

simple,-useful, and reliable basis for selecting those patients who require
more invasive investigapion in the form of direct choangiogrphy for
suspeced choldocholithiasis.
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Accuracy of home blood glucose
monitoring by children
Monitoring of blood glucose- at home must be reasonably accurate to be
effective. Visually read glucose strips can be read accurately by selected and
supervised patients,' but there are no long term studies on the accuracy of
monitoring blood glucose in the home by children under the real conditions
of daily living. We report our experience with 160 children over the age
of 4.

Patients, methods, and results

Between 1980 and 1984, 160 children (85 girls, 75 boys) were introduced to
home blood glucose monitoring. Their mean age on entry was 12 years (range 24-
19-9), and the mean period ofstudy per child was 35 months (range 1-57, median
41). The children were asked to test their blood glucose at least six times a week
using a BM-Test-Glycemie 20-800 strip (Boehringer Corporation London
Limited). The technique was shown to them and reinforced regularly in the clinic
and at home by health visitors. Every three months the children measured their
blood glucose concentration on eight occasions over a 24 hour period- Simul-
taneously they placed a drp of blood on filter paper(Whatnian No 4619), wrote
the reagent strip result below it, and posted it to the-laboratory for analysis.2
The results of the blood glucose analyses were sent to the children for

comparison with their reagent strip readings. When serious -discrpncies
occurred their technique was reassessed. The children recorded their reagent
strip reading either to the most appropriate of the eight colour markings or to an
integer value. For the purpose of data analysis the reagent strip readings and the
laboratory glucose concentrations greater than 13 mmoll (234 mg/100 ml) were
coded as 13 mmol/l.
The 160 children provided 5402 reagent stnp readings (mean per child 34,

median 25); 2647 (49%) of the readings were within 2 mmol/l (36 mg/100 ml) of
the true glucose value. Of the reagent strip readings, 3840 (71%) predicted the
true glucose value within the ranges less than 3 mmol/l (54 mg/100 ml), 3-0-12-9
mmol/l (232 mg/100 ml), and 13 mmoll(234 mg/100 ml) or more, but only halfof
them detected "hypoglycaemia" (less than 3 mmol/1) or "hyperglycaemia" (13
mmolll or more). Of the reagent stripreadings, 2688 (75%) correctly identified
glucose concentrations of 10 mmol/l (180 mg/l06 ml) or more. The sensitivity
(true positives) of the reagent strips in detecting hypoglycaemia was 44%,o
although the specificity (tme negatives) was 95%. In terms of detecting
hyperglycaemia the sensitivity was 54% and the specificity was 86% (table).

Percentage ofcorrect visual readings ofbloodglucose by children at home

Bloodglucowe(mmol/l): <30 3-012-9 B13-0 AlDvalues

No of readings 124 3687 1591 5402
No (%) in which visual

reading correct 55 (44) 2924 (79) 861(54) 3840(100)

Convmios: SI to tradiisonalunits-Glucose: I mmolll 18 mg/100 ml.

The accuracy of the readins did not correlate with the child's age, sex, or social
class, orwith the time ofday or seasonof the year. Neither did itcorlrelate with the
level of control (as assessed by haemgobin A1) or improve with the number of
profiles performed (analysis of variance). No individual children were parti-
cullarly accurate or inaccurate readesrs.

Comment
We have shown that children athome do not read glucose reagent strips

accurately, a- finding that agrees with- other studies, in- which results in
unsupervised patients or staffwere dtinctly different from-those oftrained
personnel.34 Common sources of error- were smeared test areas, imprecise
timing, hastily read colour changes, andoccasionally deliberate falsification.
Glucose meters are suscptible to most of these errors, and their use in the
home may -be equally unreliable'.
Our children are taught-to vary the amount of quick acting insulin,

lowering it if the reading is-less than 34 mmol/l (54-72 mg/100 ml) and
increasing it ifthe reading is 13 mmol/l(234-mg/100 ml) or more. The results
suggest that they would have often reacted -inappropriately. We now ask
them to increase their insulin dose if the reagent strip reading is 10 mmol/l
(180 mg/100 ml) or--more becauset-he data suggest that an appropriate
increase in dose might then be made more often. This level of accuracy of
monitoring would not appear to be precise enough to improve control-a
conclusion also reached in a recent prospective study.5
These findings emphasise the importance ofquality control in home blood

glucose monitoring, the need-to- review results critically, and the need
periodically to reappraise monitoring techniques.
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Investigation of choIinestsrase in
amniotic fluid
Recent attention focused on the fetal origin of many amniotc substances
may cause us to forget the maternal orign ofmany amniotic fluid proteins.

Case report

A 39 year old woman, the mother of three healthy children, underwent
amne tesis at 16 weeks of pregcy because of her age. The acetylcholin-
esterase gel test for open neural tube defect, when perormed on the amniotic
fluid, did not show any non-specific cholinesterase band.' This was unique in our
experience of testing 1120 specimen; the only report ofa similar finding is from a
retrospective study of stored amnotic fluid, in which the absence,was explained
by loss of enzyme activity due to frequent feezing and thawing.2 Our test had
been done on fresh amniotic fluid that d normal a fetoprotein concentrations
andxharactenstics on cell culture. Realising that abnormalities in cholinesterase
may beassociated with prolonged apnoeaafter administration ofsuccinyl choline,
we interviewed the mother to determine whether she had a fiamily history of
swnsitivity to anaestbetics. She presented us with a card that showed that she was
sensitive to suxamethonium: after receivig the drug during surgery for a squint
when she was 18 she had had prolonged apnoea.

Laboratory records showed that she had a deficiency of cholinesterase (EC
3.1.1.8) of the atypical type (EA), with a concentration of-0-34 kU/I, dibucaine
number 21, and fluoride number 34. We tested herhusband, whowas found to be
normal (cholinsterase concentraton 1-47kUi/1, dibucaine number 77, fluoride
number59). Theobstetrician was warnedaboutherabnormality, butthe delivery
was uncomplicated. The baby was perfectly normal on exmntion and showed
no difficulties in startig to breathe; when tested at the age of 6 days she had a
cholinesterase concentration of 0-67 kUIl, dibucaine number-67, and fluoride
number 52-, values that are compatible with the heterozygous state for atypical
dldinesterase.
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