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Glycosylated haemoglobin concentrations in
mothers of large babies

J M STEEL, P THOMSON, F JOHNSTONE, A F SMITH

Abstract

Mothers who have big babies may have had abnormal
glucose tolerance during pregnancy. Glycosylated haemo-
globin (HbA,) concentrations were measured on the first
or second day after delivery in 50 women who had had
babies weighing over the 95th centile for gestational age
and in 50 women who had had normal-sized babies
(controls). Nine of the mothers of big babies but only one
of the controls had an HbA, concentration above the
normal range. All the women had normal glucose
tolerance and HbA1 concentrations six weeks after
delivery.
Measuring HbA1 concentration in the first two days

after delivery in mothers of large babies may identify
gestational diabetics.

Introduction

The delivery of a large baby may indicate that the mother had
abnormal glucose tolerance during pregnancy. In the gestational
diabetic, by definition, glucose tolerance returns to normal after
delivery. It is therefore not possible to confirm the diagnosis
retrospectively by conventional measures of carbohydrate
metabolism.

Method

Glycosylated haemoglobin was measured by a modification of the
method of Kynoch and Lehmann2 3on the first or second day after
delivery in 50 mothers who had had babies weighing over the 95th
centile for gestational age.4 Glycosylated haemoglobin was also
measured at the same time in a control group of 50 mothers who had
had a baby weighing between the 10th and 90th centile for gestational
age. The normal range for non-diabetic adults for this method in our
laboratory is 5-6-800% (mean 6-8, SD 0 6). Women with insulin-
dependent diabetes and those known to have abnormal glucose
tolerance were excluded from both the study and the control series.

Six weeks after delivery a 50-g oral glucose tolerance test was
carried out in all women who had had a large baby, and HbA1 measure-
ment was repeated. Plasma glucose was measured by a glucose
oxidase method using a Technicon autoanalyzer. The World Health
Organisation (1965) criteria were used and a fasting or 2-hour concen-
tration below 7-4 mmol/l (133 mg/100 ml) was considered to be
normal.

Results

Nine of the women who had had large babies had an HbA1 concen-
tration on the first or second day after delivery above the normal
range for our laboratory. The mean concentration (± SD) for the
women who had had big babies was 7-28 ±0-8%. All except one ofthe
women who had had normal-sized babies had an HbA1 concentration

TABLE i-HbA, concentrations (%) in 50 mothers of big babies and 50 mothers of normal-sized babies (controls)

HbAj concentrations 5-5-5 9 6-64 6-5-69 7-7 4 7-5-7 9 8-8-4 8-5-8-9 9-94 9-5-9-9

No of mothers:
With big babies 7 12 13 9 5 2 1 1
With normal-sized babies 4 9 21 9 6 1

TABLE II-Distribution of birthweight centiles

Centile birthweight 10- 20- 30- 40- 50- 60- 70- 80- 90- 95- 96- 97- 98- 99-100

Big babies 13 8 6 12 11
Babies of controls 2 2 6 9 11 8 7 5
Babies of obese mothers 1 1 2 2 1 5

The concentration of glycosylated haemoglobin (HbA1),
however, does give an indication of mean blood glucose concen-
trations over the preceding month.' Hence this value, measured
in the puerperium, might be expected to identify women who
had high blood glucose concentrations before delivery.
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within the normal range, and the mean for this group was 6-75 ±0 57%.
This gave t=3-76 with p<0-001. From calculating the normal
postpartum range on the basis of the control group the mean± 2 SD
was 5-6-7-9, which was almost exactly the normal range we have
obtained for adult non-diabetics. The distribution of the HbAj results
in the two groups is shown in table I. No woman in either group had
a total haemoglobin concentration below 10 g/dl at the time that the
HbA, was measured.
The centile distribution of both groups of babies is shown in table

II. Since tables were not available for centile distributions above 95%
we calculated the observed birthweight centiles above 95% assuming
a normal distribution for infant birthweights. Although this assumption
may be contested it does allow a comparative assessment ofthe weights
of the different babies.
Two mothers in the control group and 10 in the big baby group

were significantly obese-that is, more than 120% of the standard
weight for their height at 20 weeks' gestation. One of the nine who had
an abnormal HbA1 concentration was obese. Further details of these
nine patients are shown in table III.
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TABLE IIi-Details of nine mothers with abnormal HbAj concentrations (%)

HbA, HbA, Baby's weight
Case lst or 2nd day 6 weeks at birth Centile Obesity
No after delivery after delivery (g)

1 8-0 7-1 4600 99
2 8-1 6-8 4310 96
3 8-1 6-9 4450 98
4 8-2 6-6 4250 97
5 8-2 7-1 4780 99
6 8-8 6-3 4310 96
7 8-9 7-4 4270 98
8 90 4210 97
9 9-8 6-8 4720 99 +

Three mothers, including one who had a high HbAL concentration
could not be traced after delivery; all the other mothers had normal
glucose tolerance at six weeks after delivery and all HbA1 concen-
trations had returned to normal at that time.

Discussion

As expected there was a higher proportion of obese mothers
among those with big babies than in the control group.4 There
is a tendency for heavy babies to come from obese mothers or
mothers with a high HbA, concentration but there is no
statistically significant association between the two and only one
patient with a high HbA, concentration was obese.
The nine women with high HbAj concentrations immediately

after delivery represent 18% of those with large babies. The risk
of gestational diabetics having large babies is difficult to estimate
because of variable criteria for diagnosis and because if detected
gestational diabetes is normally treated. Opperman found that
40% of gestational diabetics had babies over the 90th centile5
when treated with diet but not insulin and O'Sullivan found
13% in a similar study.6 We can estimate the incidence of heavy
babies in gestational diabetics if we assume that about 2-5% of
unselected pregnant women have gestational diabetes and that
about 4% of non-diabetics have babies weighing above the 95th

centile.' The 50 big babies would then be made up of babies of
97-5% of the population who have a 4% risk and those of the
2-5% of the population with an x% risk. From our figures if 41
of our 50 mothers are non-diabetic and 9 are diabetic:

97.5 9
x= 5 1x4=34%.

This rough estimate of risk appears to be reasonable.
Without the evidence of glucose tolerance tests in late

pregnancy we cannot confirm the diagnosis of gestational
diabetes in the nine mothers with high postnatal concentrations
of HbA,. Nevertheless, the overall correlation between over-
weight babies and a raised mean concentration of HbA1 in their
mothers suggests that glucose tolerance has been impaired in at
least some of this group. It will be of interest to follow up these
patients in their subsequent pregnancies and in the long term
to see if they develop diabetes.

We thank Mrs Sarah Dickson and Mrs Margaret Oliver for
secretarial help and Dr L Prescott for statistical advice.
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SHORT REPORTS

Seatone is ineffective in
rheumatoid arthritis

Seatone is an extract of the New Zealand green-lipped mussel Perna
canaliculus. It has been found to have anti-inflammatory activity in
an experimental model' and has been enthusiastically reported in
newspapers.2 A controlled clinical trial has been reported,3 suggesting
that the green-lipped mussel is effective in rheumatoid arthritis and
osteoarthritis while having a low incidence of side effects. Our study
was designed to test the anti-inflammatory efficacy of a single course
of four weeks' treatment with Seatone.

Patients, methods, and results

Thirty outpatients with rheumatoid arthritis took part in a cross-over
study to compare Seatone 300 mg with an identical placebo capsule three
times daily. The placebo capsule consisted of dried fish and had an offensive
smell indistinguishable from that of Seatone. Each treatment was given for
four weeks and was added to the patients' existing drug regimen. The
order of treatment was randomised and balanced. The patients were
receiving various analgesic and anti-inflammatory drugs but these had been
constant for at least four weeks before the start of the study and remained
constant during the study. All patients had arthritis that was inadequately
controlled by existing treatment, and all had requested a trial course of
Seatone in response to an advertisement in the waiting area of the clinic.
Note was made at the start of the study and at the end of each treatment

period of the pain score, using a visual analogue scale, duration
of morning stiffness, articular index, proximal interphalangeal joint
circumference, and analgesic requirements. Preference for one or other
treatment period was measured at the end of the study, when side
effects were recorded. The results were analysed using Student's t test
applied to paired data, except for the duration of morning stiffness and
preference, which were analysed using the Wilcoxon test.

Twenty-six patients completed the study. The table summarises the
results. There were no significant differences between Seatone and placebo
in any measurement. Ten patients preferred Seatone, nine preferred
placebo, and seven had no preference.

All the patients had requested Seatone treatment, so it is not surprising
that several responded well. Thirteen out of 22 patients (59 %) with morning
stiffness at the start of the study noted a substantial reduction in its duration,
and in two cases it disappeared completely. Figures for the placebo group
were identical. One patient was so enthusiastic about the first period of
treatment that she returned her stick to the physiotherapy department; she

Means of measurements made at start of study and at end of each treatment
period

Proximal
Duration of inter- Analgesic

Pain morning Articular phalangeal consumption
score stiffness index joint (number

(min) size (mm) of tablets)

Initially 12 3 43-7 11-5 567-7
After Seatone 11 0 30 6 9 0 569 3 58-8
After placebo 11-5 34-2 9 0 568-8 66-5
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