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of increased blood flow', the causes of which are multi-
factorial 'leading to breakdown of the blood brain barrier
with resultant oedema or haemorrhage'. We do not, and
cannot, exclude a possible role for venous infarction,
though our emphasis is on ischaemic infarction. We are
aware, however, of the limitations of both the clinical and
pathological approach to neonatal neuropathology, and we
are in complete agreement with Levene that resolution of
these differences of opinion will largely depend on more
sophisticated techniques that allow the study of the genesis
and evolution of the lesions during life.
As to the direction of our arrows we were unaware of

any correlation between either the name or spelling of
these missiles and the accuracy of their flight, though we
cannot deny our spelling error.
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Plasma concentrations after oral or
intramuscular vitamin K1 in neonates
Sir,
We were interested to see the article by McNinch et all
regarding plasma concentrations of vitamin K, in neon-
ates. Their data clearly show that after a pharmacological
dose of vitamin K1: (1) plasma concentrations of vitamin
K1 are considerably higher after intramuscular than oral
administration; (2) there is considerable interindividual
variation in plasma vitamin K1 concentrations both after
oral and intramuscular administration; and (3) the mini-
mum plasma concentrations of vitamin K1 achieved are
considerably higher after intramuscular administration
(-300 ng/ml) than oral administration (0-4 ng/ml).

If prophylactic treatment is to be given to prevent
haemorrhagic disease of the newborn then it needs to be
effective in all babies. Thus the minimum plasma concen-
tration achieved is more important than the median plasma
concentration. In the two babies in whom vitamin K1 was
not detectable after oral administration the authors state
that it was possible that sufficient vitamin K1 was absorbed
and that neither baby developed haemorrhagic disease of
the newborn. Firstly, it is unlikely that either baby would
develop haemorrhagic disease as the incidence is so low.
Secondly, as the plasma concentration of vitamin K1

required to ensure adequate clotting factor synthesis in the
newborn is not known the authors cannot conclude that
their practice of administering oral vitamin K1 is safe.

Oral vitamin K1 is possibly an effective prophylaxis in all
healthy babies. Until the minimum plasma concentration
of vitamin K1 required has been determined, however, and
this has been shown to be achieved in all babies after a
single oral dose of vitamin K1, then routine oral vitamin K1
cannot be justified. As haemorrhagic disease of the
newborn is a life threatening condition the data presented
by McNinch et al support the routine administration of
intramuscular vitamin K1 to all newborn babies. The extra
cost involved is minimal, and also the incidence of adverse
reactions to intramuscular vitamin K1 is negligible.

I A CHOONARA AND B K PARK
The University of Liverpool,

Liverpool L69 3BX

Dr McNinch and co-workers comment:
We thank Drs Choonara and Park for their interest. We
were careful not to suggest that our absorption study
proved the administration of oral vitamin K1 to be 'safe' in
the sense of providing certain prophylaxis against haemor-
rhagic disease of the newborn. The efficacy of prophylaxis
can be shown only in clinical practice, but evidence so far
strongly suggests that a 1 mg oral dose of vitamin K1 is
effective. In 1982 Dunn2 reported one case of haemorrha-
gic disease of the newborn among 31 000 babies receiving
such prophylaxis and has seen no further case since
(personal communication). In Exeter we have seen no case
in some 12 000 babies since adopting the policy outlined in
the paper. As clearly stated, we believe that our results
together with reported clinical experience 'give support to
the practice of using oral prophylaxis in well, mature
babies', but further research is necessary to determine the
optimal dose.

Regarding the two babies in whom vitamin K1 was not
detected, we suggested that sufficient vitamin K1 might
have been absorbed 'to raise the plasma value well beyond
endogenous concentrations'-that is, beyond the esti-
mated cord blood concentration of 0-02 ng-ml3-the limit
of detection in the babies concerned being 4 and 10 ng/ml.
If the babies had developed haemorrhagic disease of the
newborn it would have been mandatory to say so; we
thought it relevant to state that they did not. We agree that
it would be of great interest to determine 'the minimum
plasma concentration required' to prevent the disease but
suggest that no ethical study could achieve this. At present
the best guide we have is the normal adult plasma
concentration of vitamin K1 (0.1-0.7 ng/ml).3

Finally, we do not believe that cost is the main reason
that prophylaxis is not given to every baby. Parents rightly
question the need for an injection in their well babies,
some seeing it as unnecessary medical interference, and it
is not totally without risk.4 Many maternity units currently
give intramuscular prophylaxis only to a minority of
babies, those considered most at risk from the disease. We
hope that our paper will encourage them to give prophylaxis
orally to the remainder who would otherwise receive none.
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Hepatitis syndrome in infancy-an
epidemiological survey with 10 year
follow up
Sir,
There are several points that we must make about the
paper of Dick and Mowat' and particularly about a
comparison of their results with those that we published in
your Journal in 19772 and again recently.3

It is nearly impossible to compare the two series because
the ascertainment is so different. Our studies were
restricted to patients whose jaundice began in the first four
weeks of life, whereas Dick and Mowat include patients
whose jaundice began as late as the fourth month. They
give no figures for the incidences of different ages of onset.
The patients that we excluded from our studies because
their onset was in the second month of life all did well, and
it is our experience that chronic liver disease or death is
uncommon in babies with an onset of jaundice between
one month and four months.

Secondly, we required jaundice that was sufficiently
severe and persistent to warrant a liver biopsy. While it is
difficult to compare criteria used for performance of a
biopsy in different centres, this inevitably meant that we
excluded some fairly mild cases with jaundice that per-
sisted for over two weeks. Our study also included a
number of babies who died of liver disease in the first week
or two after birth, who would not have survived long
enough to satisfy the Dick and Mowat criterion of jaundice
persisting for more than two weeks. Some were never
jaundiced and were diagnosed only on pathological ex-
amination. Autopsy rates in newborn infants in Victoria
were very high at the time of our study.
Our cases were ascertained over a 14 year period that

included roughly 750 000 births in the state of Victoria.
Our incidence of extra hepatic biliary atresia (1 in 15 000)
was similar to that observed in the South East England
study. Our incidence of idiopathic hepatitis, however, was
1 in 11 000, less than half the English figure. These figures
support the view that the new study is likely to have
included a number of cases that were much more mild than
the one we included.
The only figures that can be legitimately compared

between the two studies are the incidences of late death
and of persisting liver disease. These outcomes were

similar in incidence when related to total births. We
encountered six late deaths due to idiopathic hepatitis
among 750 000 babies born-an incidence of one in
125 000 births. The comparable figure for the English
study is one in 67 000 births (two in 134 000). Our
incidence of persisting liver disease was seven in 750 000
babies born or one in 107 000, and the comparable figure
for the English study was one in 67 000 (two in 134 000).
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D M DANKS AND A L SMITH
Royal Children's Hospital Research Foundation,

Melbourne 3052,
Australia

Drs Dick and Mowat comment:
We are a little surprised at the comments of Professor
Danks and Dr Smith. We did state in our introduction that
variation in outcome (between series) may be due to case
selection, referrals patterns, and the completeness of
follow up. We are pleased that they found that the
incidence of biliary atresia and of late deaths and of
persisting liver disease in those without an apparent cause
in our small series was similar to those found in their more
extensive careful studies in Victoria. There were differ-
ences in the mode of ascertainment of our study, and of
course such differences as well as differences in the genetic
background and environmental factors will have contri-
buted to the rather minor differences between our report
and that from Melbourne. All but nine of our infants
presented during the first two weeks of life, but seven of
those nine presented after four weeks. One has persisting
liver disease. Outside the reported study we have observed
other infants presenting after the neonatal period who
have progressive liver disease. Some of these have
metabolic disorders, but others were cryptogenic.
With regard to the severity of the disease in the study,

13 of the 28 with idiopathic disease and all of those with a1
antitrypsin deficiency had acholic stools and in these a
diagnosis of biliary atresia was seriously considered.
Ninety per cent of our patients had percutaneous liver
biopsies. We therefore do not agree that it is nearly
impossible to compare and contrast the results in the two
series. Both are conscientious attempts to report largely
similar disorders in fairly circumscribed geographical areas
in which it was possible to have almost complete identifica-
tion of cases falling within the criteria adopted for the
study. In this regard the South East study and the
Melbourne study are more comparable than the others to
which we refer in our report.
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