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Alpha, Antitrypsin
Deficiency and Liver Disease
in Childhood
The main component of serum alpha, globulin is a glyco-
protein synthesized in the liver and named alpha, anti-
trypsin (ai AT) because it inhibits trypsin and other
proteases in vitro. The concentration in serum increases
(normal level, about 200 mg/ 100 ml) in acute and chronic
infection, neoplasia, pregnancy, and when oral contraceptives
are taken' and falls in infants with idiopathic hyaline
memibrane disease.2 It is found in much lower concentration
in amniotic fluid, colostrum, cerebrospinal fluid, and saliva.3
Its physiological role is unknown.
Many genetically determined variants of alpha, antitrypsin

can be distinguished by starch-gel electrophoresis, the
proteins moving as distinct bands. The genetic alleles
associated with them are inherited in an autosomal, equally
dominant fashion.4 Some people have only about 10% of
the normal serum concentration of a, AT, and three dis-
tinct clinical manifestations of this condition are known.
Affected people may develop severe pulmonary emphysema
in adult life,5 remain well throughout life, or, as has been
recently shown, develop progressive liver disease in infancy
and childhood. Rarely both pulmonary and hepatic disease
occur in the same Datwent.6-8
An association with hepatic disease was first noted by H.

L. Sharp and colleagues in 1969 in two brothers with
cirrhosis.9 Four infants with neonatal hepatitis, two of whom
later developed cirrhosis, were reported by A. M. Johnson
and C. A. Alper.'0 In studies including a further 11 cases
Sharp" noted that the disease often began with an acute
cholestatic hepatitis in infancy, which receded but was
nearly always followed by cirrhosis. Two recent reports
suggest that a low serum concentration of alpha, antitrypsin
is frequently to be found in infants with the neonatal
hepatitis syndrome, often progressing to cirrhosis. 0.
Aageneas and colleagues,'2 in reporting five cases from Oslo,
concluded that these accounted for 40% of cases of
neonatal hepatitis syndrome in their unit. One died in
infancy, another had cirrhosis at the age of 5 years, while
three who had possible cirrhosis on histological criteria in
the first six months of life had persistently abnormal liver
function tests thereafter. C. A. Por;ter and colleagues'3
found five instances in 28 infants studied in a prospective
regional survey of neonatal hepatitis syndrome in South-
east England. Three infants developed cirrhosis within the
first year of life. The other two had minimal abnormalities of
liver function tests at 12 and 18 months of age (one having
increased hepatic fibrosis), but they were well clinically.
Only further follow-up will show whether cirrhosis is the
inevitable outcome of neonatal hepatitis associated with
alpha, antitrypsin deficiency.

Just how deficiency of alpha, antitrypsin predisposes to
liver disease is unknown. Serum levels are normal or in-
creased in cirrhosis due to other causes. Hepatic tissue
from patients with low serum concentrations of a, AT with
or without hepatic disease, when stained with a fluorescein-
stained antibody considered specific for a, AT, shows
bright fluorescent deposits in the hepatocyte. In sections of
liver stained with haematoxylin and eosin these appear as
a finely granular, greyish-brown pigment, easily overlooked
in specimens obtained by percutaneous biopsy." 12 14 This

material has not been chemically characterized or its anti-
enzymic effect demonstrated.'5 It may thus represent defective
synthesis or impaired release of the glycoprotein from the
hepatocyte but is unlikely to be the direct cause of liver
disease, since it is as evident. in persons with normal liver
function as in those with advanced liver disease.
The glycoprotein may have a protective role in serum

and tissues. In vitro it inhibits many proteolytic enzymes
such as plasmin, thrombin, elastase, collagenases, hyaluro-
dinase, and proteases from leucocytes and micro-organisms.
It has thus been postulated that infectious agents such as
Australia antigen'3 or hepatotoxins may trigger off liver
damage, which is perpetuated by the uninhibited action of
such proteases. Further investigation to identify and elimi-
nate such trigger factors would seem to be a hopeful line of
research. No measures have been reported which influence
established hepatic disease. Phenobarbitone given as an
enzyme-inducing agent to increase serum a1 AT levels failed
to do so,11 13 as did oestrogens.9 Administration of natural
exogenous a1 AT is impracticable,'6 and no satisfactory syn-
thetic agent with antiprotease activity is yet available.

Genetic counselling is thus important. Parents of an
affected child may be told that in subsequent pregnancies
their chances of having a child with homozygous deficiency of
alpha, antitrypsin are 1 in 4, but more accurate guidance on
the likelihood of hepatic or liver disease developing is as yet
impossible. Aagenaes and colleagues'2 suggest that the
chances of developing liver disease are between 20 and 30%
and of pulmonary disease between 50 and 60%.
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Help for Victims of
Immunizations
One benefit of closer contacts within Europe is that varia-
tions in medical attitudes become apparent, and often in the
light of comparisons an established practice is seen for the
first time to be questionalble. At the International Conference
on Vaccination against Communicable Diseases held in
Monaco earlier this month (see p. 794) several major
differences emerged between British practice and that of
other European countries. Of these perhaps the most thought-
provoking were the schemes in operation in Hungary,
Monaco, Switzerland, Denmark, and Western Germany for
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