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Hypoglycaemia in the newly born baby
By G. A. NELIGAN, Department of Child Health, University of Newcastle upon Tyne
If hypoglycaemia is defined as an abnormally low blood sugar level which may
cause clinically recognizable symptoms, and if we know that young mammals
can regularly tolerate the remarkably low levels of blood sugar which have repeatedly

been found during the acute nutritional crisis which follows separation from the
placenta, we might be forgiven for doubting if the newly born human baby can
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suffer from hypoglycaemia, so defined. But these doubts were dispelled when
Cornblath, Odell & Levin (1959) described a series of babies of toxaemic mothers
whose neurological symptoms, occurring in association with very low blood sugar
levels during the first 48 h of life, could promptly be completely relieved by intra-
venous administration of glucose. This finding has repeatedly been confirmed,
and accepted as evidence that hypoglycaemia can produce symptoms even in the
first few days of life: but at this age the critical level of blood glucose, below which
symptoms of hypoglycaemia may occur, is now accepted as being as low as 20 mg/
1oo ml (Cornblath, Baens & Lundeen, 1961). The symptoms which can be attributed
to hypoglycaemia, in the light of the available evidence, include convulsions, apnoeic
attacks, coma, and possibly a high-frequency tremor or ‘jittery’ movements of the
limbs: they rarely occur in the first 24 h, commonly during the second 24 h of life.
It is also accepted that, in some babies, untreated hypoglycaemia can produce
severe and widespread damage to the brain, whose histological appearances have
been described by Anderson, Milner & Strich (1967). Lesser degrees of this sort
of damage amongst survivors of the acute episode presumably account for the well-
documented instances of permanent neurological deficits (Cox & Dunn, 1967).

The general tendency for all newborn mammals to develop rather low blood
sugar levels during the period of relative starvation which follows birth is liable
to be exaggerated by factors which tend to reduce the carbohydrate stores in the
liver at the time of birth, or which tend to increase the rate at which they are con-
sumed after birth (Shelley & Neligan, 1966). Specifically, hypoglycaemia (with or
without neurological symptoms) is relatively common amongst babies of short
gestation, especially if suffering from the respiratory distress syndrome (Cornblath
et al. 1961), babies who are light for dates (Neligan, Robson & Watson, 1963;
Haworth, Dilling & Younoszai, 1967), and babies suffering from cold injury (Mann
& Elliott, 1957). The reason why recognition of these aetiological factors is so
important is that it gives a clear indication of the babies in whom the blood sugar
level should be measured routinely, so that hypoglycaemia can be detected (and
treated if considered desirable) before symptoms occur.

In the category of light-for-dates babies, although an abnormal relationship
between birth weight and gestational age has been used as the criterion for defining
the condition in the epidemiological studies by which its significance has been
demonstrated, it is important to appreciate that certain babies are equally at risk
whose birth weight falls well within the accepted range, but whose wasted appearance
clearly indicates that they have lost weight during the latter part of their stay in the
uterus. The normal size of their skeleton relative to their gestational age contrasts
with that of many light-for-dates babies, whose skeleton is small relative to their
gestational age and skull size. The abnormal proportions of these light-for-dates
babies suggest that the factors interfering with normal growth have been operating
for a long time, and that the growth of the brain has been relatively unaffected as
compared with that of the body. This would be in keeping with the findings in
animal starvation experiments (Widdowson, 1964). The reassuring conclusion
which has sometimes been drawn from these findings is that the relative sparing of
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brain growth may indicate that there is relatively little risk of permanent impairment
of function amongst survivors. But any such reassurance must be weakened by the
demonstration that there are qualitative changes in the brains of experimentally
starved young animals in the shape of impaired myelination (Dobbing, 1964); and
by the suggestion that the period of most rapid growth of the human brain (and
therefore its period of greatest vulnerability to starvation) is during the few weeks
immediately before and after full-term birth (Davison & Dobbing, 1968).

The report by Stern, Sourkes & Raiha (1967), that light-for-dates babies recently
recovered from symptomatic hypoglycaemia are unable to produce the same rise
in adrenalin output as normal babies when experimentally rendered hypoglycaemic
by insulin, adds a further interesting piece to the jig-saw of possible mechanisms
which have to be fitted together when trying to make a coherent picture of the
disturbed physiology of these babies. This finding fits well with the previous
report by Broberger & Zetterstrém (1961) that babies several months old suffering
from idiopathic hypoglycaemia of infancy, with a past history of being light-for-
dates, also suffered from this same disability. Indeed, it is an intriguing fact that
a proportion of cases of symptomatic neonatal hypoglycaemia, successfully treated,
go on to develop further attacks of spontaneous hypoglycaemia in later infancy.

Yet another mechanism is presumably concerned in the hypoglycaemia of babies
of diabetic mothers, whose islets of Langerhans, long known to be histologically
hypertrophied, were shown by Baird & Farquhar (1962) to be functionally hyper-
active, at least in response to an intravenous glucose load.

Effective treatment is clearly indicated when neurological symptoms have
developed, not only to relieve these symptoms as rapidly as possible, but also to
minimize the risk of permanent brain damage. In this situation administration of
carbohydrate into the stomach cannot by itself restore and maintain the blood
sugar level above the critical 20 mg/100 ml; intravenous administration is most sure,
and is effective in a dose of approximately 10 g/kg body-weight per 24 h, in a 109,
solution; but a similar dose of intragastric carbohydrate combined with glucocorti-
coids may also be adequate (Creery, 1963). As a rule treatment can be stopped after
2 or 3 days, but there is a danger of relapse unless the baby is by then taking a
good intake of milk by mouth, which can be gradually substituted for equivalent
volumes of the intravenous dextrose solution. Also the parents as well as the doctors
concerned should be aware of the risk of recurrences in later infancy.

Whether to treat asymptomatic babies whose blood sugar falls below 20 mg/100
ml during the first few days of life is a question to which there still is no satisfactory
answer, since the mechanisms by which symptoms are avoided are not clearly under-
stood (Shelley & Neligan, 1966), and no adequate long-term follow-up of such
babies has yet been reported. It is our practice to administer intravenous glucose if
the blood sugar has not risen above 2o mg/100 ml after about 4 h as a result of an
adequate milk intake.

But prevention may, as usual, be the better way, and can be achieved by supplying
predisposed babies with adequate calories to bridge the nutritional gap which
follows birth in the absence of any special measures. These measures include very
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early feeding with milk by gastric tube, regardless of the baby’s clinical condition,
as recommended by Smallpeice & Davies (1964); but others prefer to give the
calories intravenously, fearing that regurgitation may be followed by inhalation,
and influenced by the results of the controlled trials carried out by Wharton &
Bower (1963), and by Cornblath, Forbes, Pildes, Luebben & Greengard (1966).

Recognition of the dangers of hypoglycaemia in the newborn and of the aetiolo-
gical factors concerned, preventive administration of calories starting within a few
hours of birth, early diagnosis and treatment where prevention has failed, are
already combining to eliminate one of the avoidable causes of death and permanent
handicap, which is essentially an acute nutritional problem.
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Nutrition and thermoregulation in the newborn pig
By L. E. MounT, ARC Institute of Animal Physiology, Babraham, Cambridge
At birth the farm pig weighs rather more than 1 kg; it is one of a litter usually

six to twelve in number, and it grows rapidly to double its birth weight in 1 week.
Milk is available from the sow at parturition, and normally the pig feeds shortly
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