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It has been shown that poor control is one of the major factors responsible for the
microangiopathic complications of diabetes!2. Considerable evidence has also
shown that good blood glucose control can prevent or minimize these complica-
tions3. We should therefore attempt to achieve good contro! by determining the
optimum dose of insulin for the individual patient. However, very often, this is
determined by daily urine glucose testing coupled with periodic random outpatient
blood glucose estimations. This method has been shown to give a poor reflection of
blood glucose levels throughout the day and often can be misleading?.

Home blood glucose monitoring (HBGM) has been used successfully in adult dia-
betics to achieve good control®6. Young children with insulin-dependent diabetes
mellitus (IDDM) have an even greater need for good control as their growth may be
affected.and-they may develop microangiopathic complications by the time they
reach adulthood. This is a report of the use of HBGM in young diabetic children.
The purpose of our study was to assess the feasibility of HBGM in young children,
and to use it to achieve optimum blood gluccse control in these patients.

Material and Methods

All 12 children with IDDM in the University Department of Paediatrics, National
University of Singapore, were included in the study which extended over 15
months. There were 11 males and 1 female. Their ages ranged from 4.9 to 17.2
years (mean 11.7 years). There were 8 Chinese, 3 Indians and 1 Malay. One patient
was an 11-year-old deaf-mute, 2 were thyrodiabetics, and one was a 17-year-old
with Down’s syndrome. Only 5 children were in secondary school, 4 in primary
school, 1 each in kindergarten, deaf school and a school for retarded children,
respectively. All the parents had only primary or secondary education.
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The age of onset of diabetes ranged from 2.5 to 15.2 years (mean 7.1 years) and the
duration of the disease ranged from 2.3 to 13.5 years {(mean 5.9 years). Ten out of
12 had had previous episodes of diabetic ketoacidosis while the other 2 presented
with polyuria and polydipsia at 5 and 10 years, respectively.

All patients were initially on once daily lente insulin, and monitoring control was by
daily urine glucose testing and periodic outpatient blood glucose checks. Only 6 out
of 12 patients administered their own injections.

HBGM was carried out using Dextrostix strips and the Ames Dextrometer which
has been shown to be a reliable technique’. Finger-prick blood samples were
obtained by means of the Autolet-Monolet System. Patients were individually
instructed as outpatients on the use, calibration and maintenance of the Dextro-
meter. Only two patients, an 8-year-old boy and the 11-year-old deaf-mute, were
admitted to the hospital for one week to ensure proficiency in self-monitoring. The’
three youngest patients, who were under 7 years of age, and the 17-year-old patient
with Down’s syndrome had their HBGM performed by their parents. The patients
performed a blood glucose estimation before each meal and before bedtime. In
addition, periodic checks were made 2 hours postprandial and at 2 a.m., and when-
ever hypoglycemia was experienced or suspected.

Initially, the patients perfarmed blood glucose profiles for 5 days while on their
previous insulin regimes. Eleven out of 12 patients needed to have adjustments
made in their insulin regimes using HBGM. These were done every 5 to 7 days via
telephone when the patient reported the blood glucose profiles for the week. With
the aid of HBGM, the optimum insulin dose could thus be obtained.

Glycosylated hemoglobin (HbA,) was also measured before and after HBGM, using
the Helena Glycosylated Hemoglobin-SMC Column Method.

Results

The period of HBGM in the 11 patients who required adjustments in their insulin
regimes ranged from 2 to 13 months, the total number of blood glucose estimations
per patient ranging from 116 to 299. One patient who showed good control in her
blood glucose profile with her existing insulin regime performed HBGM for a week
only. The other 11 patients showed marked fluctuations in their 24-hour blood glu-
cose levels while on their previous insulin regimes. Some patients had blood glu-
cose levels always above 180 mg/dl, but a common picture was one of normal pre-
breakfast or pre-lunch blood glucose but hyperglycemia in the evening and at night.
No patient showed the Somogyi effect during the period of monitoring.

Figure 1 shows mean blood glucose levels (over 5 days) in the 11 patients who
showed poor control on their previous’insulin regimes and after adjustments made
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onset or decrease the severity of the complications of diabetes due to microangio-
pathy.
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Figure 6

Glycosylated hemoglobin (HbA,) levels of 10 patients before and
after home blood glucose monitoring.

Summa‘ry

All 12 insulin-dependent diabetic children on regular follow-up in the Department of
Paediatrics were taught HBGM. Their ages ranged from 4.9 to 17.2 years (mean
11.7 years). Blood glucose levels were determined before each meal and before
bedtime using Ames Dextrostix and Dextrometers. They had previously been moni-
tored by urine sugar testing and periodic blood glucose estimations and considered
to be under satisfactory control with their initial insulin regimes.

HBGM showed wide fluctuations in 24-hour blood glucose levels in 11 patients on
their initial insulin regimes. Using HBGM, their insulin regimes were adjusted to
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achieve normoglycemia. The mean blood glucose before and after HBGM dropped
from 250 mg/dl to 150 mg/dl (p < 0.001). Hospital admissions and outpatient visits
were reduced following HBGM. Eleven patients found HBGM useful, felt symp-
tomatically improved and complained only of sore flngers There was a significant
drop in HbA, values after HBGM.

Our study shows that HBGM is feasible and useful even in young children, who
would benefit most from good diabetic control.

REFERENCES
1. Tchobroutsky G. Relation of diabetic control to development of microvascular complications.
Diabetologia 15:143, 1978.

2. Pirart J. Diabéte et complications dégénératives: présentation d'une étude prospective portant sur
4400 cas observés entre 1947 et 1973. Diabete Metab 3:97 (premiére partie), 3:173 (deuxidme partis),
3:245 (troisiéme et derniére partie), 1977.

3. Cahill GF Jr, Etzwiler LD, Freinkel N. Blood glucose control in diabetes. Diabetes 25:237, 1976.

4. Malone JI, Rosenbloom AL, Grgic A, Weber FT. The role of urine sugar in diabetic management.
Am J Dis Child 130:1324, 1976.

5. Sénksen PH, Judd SL, Lowy C. Home monitoring of blood-glucose. Method for improving diabetic
control. Lancet 1:729, 1978.

6. Cohen M, Zimmet PZ. Home blood-glucose monitoring: a new approach to the management of dia-
betes mellitus. Med J Aust 2:713, 1980.

7. Thai AC, Yeo PP, Lui KF, Cheah JS. The laboratory evaluation of home blood glucose monitoring
instruments. Singapore Med J 22:275, 1981.



