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Eight pregnant patients with insulin-dependent juvenile diabetes were persuaded to start self-monitoring
of blood glucose between the 10th to the 20th week of gestation. One patient with two children discon-
tinued this effort after a short period. Four patients are still on a regimen of self-monitoring during their
pregnancy, and three have delivered normal infants. The latter three patients were all able to achieve
almost normal blood glucose levels during the pregnancies. These observations, in addition to those of
others, lead to the conclusion that self-monitoring of blood glucose can be an useful tool in the manage-
ment of diabetes, particularly in pregnant women, who have a high degree of motivation to achieve
good control. DIABETES CARE 3: 175-177, JANUARY-FEBRUARY 1980.

mpressive evidence has accumulated to indicate that
poor control of diabetes is one of the major factors re-
sponsible for the development of the chronic compli-
cations of the disease,'™® including those encountered
during pregnancy.* Continuous euglycemia can be achieved
by using an artificial pancreas,®® but the presently available
machines require hospitalization of the patient and are not
very practical.

The index of control used most often by the patient or the
parents— frequent urine spot tests— has its limitations, par-
ticularly in its inability to detect hypoglycemia.” The re-
cently devised small blood glucose reflectance meters (Eye-
tone, Ames; Reflomat, Boehringer; Glucocheck, Medistron)
enable patients to make direct tests of the blood glucose
levels as often as required, whether once weekly or several
times daily.8~1° The difficulty with this method, in addition
to the price of the meter, lies in convincing the patient to
make a finger-prick at such frequent intervals. Obviously,
children and adolescents present the greatest difficulty. Dur-
ing the past 2 yr we have been successful in convincing a
small group of young diabetics to make such a self-determina-
tion.

We have found that pregnancy provides strong motivation
to the young female diabetic to achieve optimal control.
Eight young women who had been under our care and obser-
vation for many years because of juvenile diabetes agreed to
carry out self-monitoring of blood glucose levels during their

pregnancies, starting from the 10th to the 20th week of ges-
tation. One patient, who already had two children, discon-
tinued the monitoring after a short period. Of the remaining
seven, four are still pregnant and continuing with the moni-
toring, whereas in three there hds been a successful outcome,
with delivery of a healthy infant in each case. Hereby pre-
sented is a description of these three patients and their preg-
nancies.

Patientno. 1. B.Z., 22 yr of age, had had diabetes for 11 yr,
and this was her first pregnancy. Before pregnancy she had
been receiving 48 U of NPH insulin once daily. Her compli-
ance was low and she attended the clinic very infrequently.
The control achieved was poor to fair, but she had no dia-
betic complications. Once she became aware that she was
pregnant she appeared more frequently at the clinic, and we
were able to persuade her to start self-monitoring of blood
glucose levels at the 10th week of gestation. She became
very enthusiastic about the possibilities of improved control,
and, using the Eyetone Dextrostix system (Ames),'? she
measured her blood glucose as often as six times daily: fasting
in the morning, before lunch, 1 h after lunch, before supper,
1 h after supper, and sometimes at night as well. Figure 1 pre-
sents the means of the seven determinations made at each
testing time during 1 wk, the first dot representing the
morning determination. Initially, while she was receiving
two injections of insulin daily, the blood glucose levels fluc-
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FIG. 1. Fluctuations in blood glucose throughout gestation registered by home self-monitoring five to six times daily by Eyetone Reflectance mcter.
Each dot represents the mean of seven determinations performed at the same hour during I wk. NO = noon.

tuated between 80 and 160 mg/dl. In the 16th week the pa-
tient added another injection of regular insulin at noon. The
level of glycosylated hemoglobin (GHb) (measured with the
Isolab exchange resin columns!) at this time was 7.6%,
which is within the range of normal in our laboratories. Up
to the 30th week there was not much of a change in the
range of blood glucose levels, but daily fluctuations were
smaller and the GHb dropped to 5.5%. From the 30th week
onward, most of the blood glucose levels were within normal
range.

The patient underwent Cesarean section in the 40th week
of gestation because of slow progress during the delivery. The
infant weighed 4.05 kg with no evident complications aside
from a slight transitory hypoglycemia.

Patient no. 2. T.B., aged 29 yr, had had diabetes for 9 yr
and had already undergone a successful pregnancy before
onset of the disease. She was being treated with 52 U of
NPH insulin, and the control achieved was fair. There were
no diabetic complications. The patient began to monitor her
blood glucose three times daily at the 18th week of gestation
when she was receiving two injections of insulin daily. Figure
2 presents the means of the seven determinations made at
the fasting level, before the noon meal and before supper
during 1 wk. Up to the 28th week of gestation, the fluctua-

tion of blood glucose was usually from 100 to 160 mg/dl.
From the 30th week, with an increase in the patient’s com-
pliance and understanding, she began to measure blood glu-
cose six times daily and added regular insulin at noon or in
the evening whenever the preprandial level was above 140

mg/dl. The range from that time onward was 100— 140 mg/dl
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FIG. 2. Fluctuations in blood glucose during gestation as registered during
home self-monitoring three to six times daily. Each dot represents the
mean of the seven daily determinations made at the same hour during 1

wk.
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with smaller fluctuations. In the 38th week of gestation, she
delivered an infant weighing 3.4 kg. There were no notable
complications aside from a slight transitory hypoglycemia.

Patient no. 3. S.G., aged 26 yr, had had diabetes for 11 yr
without any complications, and this was her first pregnancy.
In the 12th week of gestation, using a Reflomat {Boehringer)
Reflectance meter®® she began to monitor blood glucose four
times daily (morning, before noon, 1 h after the noon meal,
and sometimes after supper). The blood glucose levels ranged
between 90 and 150 mg/dl. GHb levels were 6.4 and 6.9%
during the second and third trimesters, respectively. A nor-
mal infant was delivered after 36 wk of gestation with birth
weight being 3.2 kg.

DISCUSSION

t is well known that during pregnancy there is consider-
able risk to the fetus when the mother is diabetic. Sev-
eral investigators have therefore attempted to institute
a program of home monitoring of blood glucose levels

in pregnant diabetic women.8:%":15 We concur with these
investigators that such monitoring can help to improve con-
trol of diabetes and therefore should be started as early as
possible. We found that the factor of pregnancy greatly in-
creases the motivation of the young diabetic patient. After
marriage, some of our diabetic patients, for one reason or
another, had not been attending the clinic regularly before
becoming pregnant. Pregnancy brought with it an increased
recognition of the importance of good control and a willing-
ness to cooperate in achieving this. The three cases de-
scribed above illustrate the potential benefits to be derived
from this approach.

Bearing in mind that only long-standing, steadfast control
of the disease can minimize the chronic complications
known to be associated with diabetes,! particularly the risk of
diabetic pregnancy,® it is our aim to convince the newly
married young diabetic woman to start self-monitoring of
blood glucose even before becoming pregnant and to
continue with this regimen after delivery as well. A concen-
trated effort towards this goal is being made by our multidis-
ciplinary team.'? We realized that the young diabetic mother
may be lax in continuing such a regimen, especially after the
birth of the baby and the additional duties ensuing, but we
feel that every effort should be made to encourage the pa-
tient to maintain the self-monitoring.

In conclusion, we stress that self-monitoring of blood glu-
cose is a promising method for the management of diabetes!®
and should be put into effect wherever possible.

From the Israel Counselling Center for Juvenile Diabetics, In-
stitute of Pediatric and Adolescent Endocrinology, Beilinson Med-

ical Center, Petah Tikva, and Sackler School of Medicine, Tel
Aviv University, Israel.

REFERENCES

! Tchobroutsky, G.: Relation of diabetic control to development
of microvascular complications. Diabetologia 15: 143-52, 1978.

2 Cahill, G. F., Etzwiler, D. D., and Freinkel, N.: “Control” and
diabetes. N. Engl. J. Med. 294: 1004-05, 1977.

3 Medical Aspects of Balance of Diabetes in Juveniles, Pediatric
and Adolescent Endocrinology, Vol. 2. Laron, Z., Ed. Basel, S.
Karger, 1977.

4 Persson, B., Genty, ]., and Lunell, N. O.: Diabetes in preg-
nancy. Rev. Perinatal Med. 2: 1-55, 1978.

5 Albisser, A. M.: Continuous blood glucose analysis: new tool or
old toy. J. Lab. Clin. Med. 93: 515-17, 1979.

6 Bessman, S. P.: The philosophy of the artificial beta cell. In
Medical Aspects of Balance of Diabetes in Juveniles, Pediatric and
Adolescent Endocrinology, Vol. 2. Laron Z., Ed. Basel, S. Karger,
1977, pp. 2-6.

7 Malone, J. 1., Hellrung, ]. M., Malphus, E. W., Rosenbloom,
A. L., Gric, A., and Weber, F. T.: Good diabetic control—a study
in mass delusion. J. Pediatr. 88: 943—47, 1976.

8 Sonksen, P. H., Judd, S. L., and Lowy, C.: Home monitoring
of blood glucose. Lancet I: 729-32, 1978.

% Walford, S., Gale, E. A. M., Allison, S. P., and Tattersall, R.
B.: Self-monitoring of blood glucose. Lancet I: 732-35, 1978.

10 Bernstein, R. K.: A new method for achieving euglycemic
control in juvenile onset diabetes. International Study Group on
Diabetes in Children and Adolescents, Bulletin No. 3, Brussels,
1979, pp. 14-16.

1 Karp, M., Levitan, Z., Topper, E., and Laron, Z.: Self-decter-
mination of blood glucose levels as a method of control in adoles-
cents with insulin dependent diabetes. Acta Paediat. Belg. 32: 265,
1979.

12 Mimouni, M., Galatzer, A., Madanes, L., Lew, E., Doron,
M., and Laron, Z.: Reliability of the Eyetone instrument and the
Reflectance meter in instant blood determinations. Israel ]. Med.
Sci. 14: 319-23, 1978.

13 Mimouni, M., Lew, E., Madanes, L., and Laron, Z.: Compari-
son between the Reflomat Reflectance meter and the Autoanalyzer
for instant blood sugar measurements. Israel ]. Med. Sci. 14: 990-
91, 1978.

14 Danowski, T. S., and Sunder, J. H.: Jet injection of insulin
during self-monitoring of blood glucose. Diabetes Care I: 27-33,
1978.

15 Skyler, J. S., Lasky, I. A., Skyler, D. L., Robertson, E. G.,
and Minty, D. H.: Home blood glucose monitoring as an aid in dia-
betes management. Diabetes Care I: 150-57, 1978.

16 Pedersen, J.: The Pregnant Diabetic and Her Newborn. Znd
ed. Copenhagen, Munksgaard, 1977.

17 Laron, Z.: The treatment of juvenile diabetes: a challenge. In
Habilitation and Rehabilitation of Juvenile Diabetics. Laron, Z.,
Ed. Leiden, H. F. Stenfert Kroese N.V., 1970, pp. 83-90.

18 Tattersall, R. B.: Home blood glucose monitoring. Diabetolo-
gia 16: 71-74, 1979.

DIABETES CARE, VOL. 3 NO. I, JANUARY-FEBRUARY 1980 177

202 Idy 81 uo 1sanb Aq Jpd-G/ L-L-€/6EYSIY/SLL/L/E/PA-BIOIE/IED/UIOD IBYIIDA|IS BPE//:A)Y WO PBPEOJUMOQ



