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Fits in the Newborn
Sometimes it is exceedingly difficult to distinguish between
normal and abnormal behaviour in newborn infants, and this
is particularly true in respect of abnormalities of movement.

Momentary jerks, especially on waking, and the "juddering"
of an excited or hungry baby have much in common with
more frankly convulsive behaviour. By contrast, generalized
tonic-clonic convulsions of the sort seen in older children are

rare, though both tonic and clonic features are seen in neo-

natal fits. Tonic fits, usually in extension, may be accompanied
by apnoea and cyanosis, which are sometimes the sole evidence
of central dysrhythmia in premature infants.

Jerking at a rate of 1-3 per second occurs in clonic fits and
can be either focal or generalized. It cannot usually be stopped
by flexing the affected limb,' though this is not an invariably
distinctive physical sign. Other more fragmentary movements,
such as paroxysmal eye blinking, jerky nystagmus, chewing,
or vasomotor abnormalities, have all been held to represent
fits in the newborn.2
The distinctive clinical and electroencephalographic abnor-

malities in the newborn contrast with findings in older patients,
and they probably represent the effects of different structural
and functional organization. It is important also to emphasize
the symptomatic nature of seizures in this age group. Some
recent studies have concisely and helpfully identified the most
important aetiological and clinical features.
An Edinburgh survey reported a frequency of 14*6/1,000

live births,' very similar to a figure of 12-2/1,000 live births
obtained in Manchester.3 Since both reports came from
specialist obstetric units, selection bias is implied, but even

when that is allowed for the difference between these figures
and those of earlier studies is surprisingly large-5-3/1,000 and
8/1,000 in 19544 and 19605 respectively. The difference could
reflect differences in awareness and observation, but there
may be an aetiological explanation.
Both the recent studies confirmed that there were two peak

periods when fits might occur-within the first 48 hours and
at 120-143 hours. The earlier fits were most likely to be asso-

ciated with cerebral birth injury, while the later peak was

mostly accounted for by hypocalcaemia. The Edinburgh view
that fits in 62 out of 142 infants must have resulted from
"brain damage" is not entirely based on a clear identification
of the primary cause in the newborn period but represents a

retrospective conclusion in at least one-third of the cases after
follow-up. These conclusions do not therefore strictly refer to
aetiology, and the evidence for "metabolic" derangement is
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largely negative. In the Manchester study, which is a stricter
attempt to define aetiological factors in 112 infants, 14 had
evidence of cerebral haemorrhage or birth anoxia, one infant
had an identifiable cerebral malformation, three had hypo-
glycaemia alone, 45 were hypocalcaemic alone, two had a
combination of hypoglycaemia and hypocalcaemia, one had
meningitis, seven had a miscellany of other identifiable prob-
lems, and in 39 no cause was found. Though the size of the
last group is perplexing, it is gratifying to note that the prog-
nosis was good, since on follow-up only three children had
neurological deficits and three were slightly handicapped
mentally (one of whom had also developed myoclonic
epilepsy).

In both series fits in the first 48 hours carried the poorest
prognosis. Between one-third and one-half died, and fewer
than half of the survivors (in both series taken together)
escaped neurological or intellectual deficit.
Of those having fits later none died and most escaped any

obvious sequelae. Of the "metabolic" causes hypoglycaemia
posed the greatest threat, with two of the three affected Man-
chester infants having later neurodevelopmental abnormalities.
In general, whatever the cause of the neonatal problems, fits
in later childhood were uncommon.
The Edinburgh study confirmed the coexistence of abnor-

malities of calcium, phosphate, electrolytes, and glucose
metabolism with primary cerebral troubles. Estimations of
calcium, phosphate, magnesium, glucose, and electrolyte con-
centrations in body fluids are therefore important in the man-
agement of acute cerebral disorders associated with fits in the
newborn.
The question whether or not to perform lumbar puncture

deserves thought, and it is justifiable in a large proportion of
cases, especially since fits may be the presenting feature of
meningeal infection. The widespread practice of subdural and
intraventricular taps, apparently performed with impunity and
with uncertain clinical justification, may create problems and
add confusion even in skilled and temperate hands. The
electroencephalograph may help to confirm that an abnormal
attack has a cerebral origin if recorded during a supposed fit.
It is unlikely to advance the diagnosis further in the great
majority of infants, and treatment should not thereby be
delayed.
For the successful management of convulsions in the new-

born it is important to try to identify and control the cause.
For the purely symptomatic treatment of convulsions, pheno-
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barbitone, diazepam, or paraldehyde are the preferred drugs,
because phenytoin may damage the rapidly developing
cerebellum at this age.6
Why there should be so great a difference in prevalence of

neonatal fits between now and some 10 years ago is not clear.
Though it is reasonable to expect that improvement in
obstetric standards will result in a reduction in the frequency
of birth injury, the proportionate differences then and now
between fits of early (under 48 hours) and relatively late (over
72 hours) onset may be due to a contemporary increase in
frequency of "metabolic" fits (mostly hypocalcaemic). A
recently reported study of hypocalcaemic fits,7 also from
Edinburgh, identifies a male preponderance and an overall
concentration in newborn babies born in late winter and early
spring. The mothers tended to be older, of higher parity, and
of lower social class than controls. While the high phosphate
load of cow's milk undoubtedly predisposes to hypocalcaemia,
the evidence strongly suggests that some mothers also have
incipient vitamin D deficiency, from which the fetus would
also presumably suffer. The possibility that such fits may be
increasing in frequency must therefore be viewed with special
concern, partly because of the damaging nature of hypocal-
caemic seizures and partly because of the malnutrition this
implies.
Of the much rarer causes of metabolic fits several are worth

mentioning because of the hopeful prognosis if they are
specifically identified and treated. They include maternal
diabetes, leucine sensitivity, galactosaemia, and fructo-
saemia as causes of hypoglycaemia; pyridoxine dependency,
which can be dramatically cured within minutes if treated
early with intravenous pyridoxine, but otherwise is often fatal;
and phenylketonuria. Some iatrogenic causes of hyper- and
hypo-electrolytaemic fits have been reported, such as in-
appropriate fluid therapy and the mistaken substitution of salt
for sugar in feeds.6 Withdrawal fits from heroin, morphine,
barbiturates, or alcohol should not present diagnostic difficul-
ties if the mother's addiction is recognized but may be easily
overlooked in abandoned infants.
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New Assays for Old
Relatively specific bioassays for the peptide hormones have
existed for many years but they generally suffer from the same
disadvantage-namely, lack of adequate sensitivity. This is
especially true when attempts are made to assay the hormones
in the circulation.
With the advent of radioimmunoassay in the last ten years

this problem seemed solved and the advanced technology which
evolved has spread from peptide hormone measurements to
other hormones such as steroids, which though not intrinsically
antigenic can be made so by conjugation with polypeptide or
protein molecules. Radioimmunoassay has also been applied
to other fields such as oncology, clinical pharmacology,
haematology, and microbiology, and possibly the
greatest potential of this powerful analytical tool may lie in

such non-endocrine subjects. The principles, practice, and
clinical applications of radioimmunoassay have now been
clearly reviewed in the January number of the British Medical
Bulletin, and this will be a most useful reference for clinicians
and laboratory workers interested in measurement of natural
or synthetic compounds in biological systems. However, in
endocrinology, further experience has shown that the increased
sensitivity of radioimmunoassay is still not always sufficient.
A more important disadvantage is that the immunoreactive
material detected in the plasma or tissue may not be biologically
active, since the requirements for immunoreactivity rarely
coincide with those for biological potency. This has been well
shown for ACTH.1 2 The results of radioimmunoassay
therefore usually overestimate the concentrations of the true
biologically active hormone.

Because of these limitations the successful application of the
principles of cellular biochemistry to the measurement of
hormone concentrations by J. Chayen and Lucille Bitensky at
the Kennedy Institute of Rheumatology, London, has evoked
great interest. At a recent symposium3 the development and
potential of these assays were reviewed. Chayen and Bitensky
and their colleagues have shown that, if a specific intracellular
biochemical process can be found which is dependent on the
concentration of the hormone, then minute amounts of that
hormone can be detected with satisfactory precision and
specificity.
The first, and best validated, of these assays is for ACTH.

Slices4 or sections- of guinea-pig adrenal glands are incubated
in ascorbate-enriched culture medium for five hours to
stabilize the tissue and rid it of the effects of the animal's own
hormonal influences. Then the tissue is exposed for only four
minutes to the diluted plasma or ACTH standards. The ACTH
initiates, in proportion to the concentration ofadded hormone,
the biological processess which lead to steroidogenesis. The
limit of detection of the assay is impressively low, 5fg/ml
ACTH (1 femtogram is 10-15g). This is one thousand times
more sensitive than radioimmunoassay of ACTH, yet it has
the further advantage that the results probably reflect the true
steroidogenic potency of the ACTH.6 '
As a result of the great sensitivity, plasma to be assayed can

be diluted a hundred or a thousand times instead of concen-
trated from large volumes. ACTH can be estimated in heel-
prick blood samples from babies, in patients with hypo-
pituitarism, or in normal persons after the administration of
large amounts of hydrocortisone.7 Under the latter conditions
ACTH circulates in a concentration of only a few femtograms
per ml, though this still represents many thousand molecules
per ml. This is the most sensitive assay for any hormone at
present available.
A similar "redox" type of assay for luteinizing hormone has

recently been described.8 Conventional bioassays cannot
reliably measure circulating levels of luteinizing hormone, and
radioimmunoassays as indicators of biological potency are
unreliable. When validated as a true reflector of the hormone's
activity the redox assay should allow subnormal and prepuber-
tal levels to be studied.
Even more impressive is the application of cytochemical

techniques to the bioassay of thyrotrophin and the long-acting
thyroid stimulator (LATS). These alter lysosomal membrane
permeability in thyroid follicular cells. The permeability can
be measured because it makes available intralysosomal
enzymes.9 Instead of the usual bioassay limit of detection for
thyroid-stimulating hormone (TSH) of about 100 F±U/ml,
levels often not achieved in the plasma even in myxoedema,
this system can detect TSH activity in concentrations as low
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