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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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compensating the victim of immunization accidents. At pre-
sent in Bri-tain someone who surters death or disabslity from
a complication of medical treatment can obtain legal com-
pensation only if he can prove negligence against the doctor,
the hospital, or the manufactuTer of the agent used. The
European schemes provide that the Government should pay
automatic compensation to anyone whose disability is a result
of a procedure included in the officially recommended
immunization programme. If negligence by the doctor or
manufacturer is suspected then the Government can seek to
recover the compensation paid from the negligent party.

Introduction of such a scheme in Britain would present
no serious legal difficulties. Compensation without proof of
negligence is already accepted for industrial diseases such as
p.eurnoconiosis, as it is for injuries and illness acquired
during service in the armed forces. Adverse effects from
immunization share some of the characteristics of industrial
disease and pulblic service injuries.
The moral justification for compensation in these circum-

stances is based on the social contract. National immuniza-
tion programmes aim not only to protect the individual but
also to protect society. Immunization against poliomyelitis, for
example, has virtually eradicated the disease in Britain, and
for any single individual child the chance of his suffering an
adverse reaction to the vaccine may well be of the same order
or even less than that of his contracting the disease if left
unvaccina ed. By the end of the last decade, indeed, this
balance had shifted so far against vaccination against small-
pox that it no longer seemed justifiatble to make the pro-
cedure legally compulsory in Britain, though it still is in
much of Europe. If individuals are asked to accept a risk
(even a very small one) partly for the benefit of society then
it seems equitable that society should compensate the
victims of occasional unlucky mishaps.

In practical terms the effect of the introduction of a com-
pensation scheme on parental attitudes to immunization is
less predictable. The Danish scheme arose from public con-
cern over a series of serious reactions to poliomyelitis
immunization, and Professor von Magnus argued at Monaco
that parental acceptance of immunization would be increased
by the scheme, not least because the news media would no
longer give wide publicity to litigation and the drama
associated with it. Others have argued that parents would
be reminded of the potential hazards of immunization and
would be less willing to agree to their children being given
vaccines. On general grounds it seems likely that any such
reaction would be likely to be transient. Proof of causation
might be difficient in some cases, such as neuropsychiatr;ic
reactions to pertussis, and here expert advice would be
needed.
The scope of any such scheme in Britain should probably

be limited to the immunization procedures and vaccines re-
commended for all children by the Department of Health.
A healthy adult who chose to be vaccinated against, say,
influenza would be held to have accepted the risk involved.
Large scale trials of experimental vaccines would also be
excluded, but here the manufacturers might follow the Ger-
man practice of covering the participants by group in-
surance policies.
The fate of those few children who are crippled by

immunization reactions each year is not at present a matter
of great public concern; and this may be used as a reason
for inaction. The principle is, however, important. One of
the measures of the quality of life in a civilized society is
its concern for the disabled and handicapped. The old laissez-

faire attitude was that damage must lie where it falls unless
fault could be proved; as society becomes more prosperous
this attitude should be modified to one of compensation for
injury without proof of negligence. The medical profession
could give a lead by pressing for the introduction of this
concept for therapeutic misadventures associated with
vaccines. Any doctor with experience of the personal tragedy
of such cases would welcome such a policy.

Rheumatoid Cervical
Luxation
The cervical spine is involved fairly often in rheumatoid
arthritis.1 2 The disease affects first the apophysial and
neurocentral joints and lateral margins of the discs, with
gradual narrowing of the disc spaces. A later consequence
is shortening of the neck, so that the patient's head may
appear to be depressed down and forwards on the
shoulders. This gives the typical picture of advanced
rheumatoid disease seen com-monly in patients in chronic
medical and geriatric wards and nursing homes for chronic
sufferers, but diffuse disease of the cervical spine is seen also
in Still's disease in childhood. The cervical lesions cause
pain, stiffness, and considerable disability.

If adult patients with advanced rheumatoid disease, but
often with few or no symptoms or disability relating to the
cervical spine, suffer transient blackouts, tetraplegia, or a
variety of neurological complications, the physician should
think immediately of cervical luxation or interference with
the flow of blood through the vertebral arteries. These
patients may die suddenly. J. T. Scott3 has described how
softening and stretching of the transverse ligament of the
atlas can be a part of the surrounding inflammatory rheuma-
toid process. The softening permits anterior atlanto-axial
subluxation and compression of the cord and its blood
vessels between the odontoid process of axis and the
posterior arch of the adas. J. Sharp and D. W. Purser,4 in
a radiological study in 1961 of hospital inpatients with
rheumatoid arthritis, found atlanto-axial displacement in 14
of 74 patients, an incidence of 19%. P. W. Conlon and
colleagues,5 in a similar study, found 84 out of 333 patients
(25%).

Compression of the spinal cord may also occur at lower
levels, most usually C3 and C4. Conlon and his colleagues
found a close correlation between the presence of atlanto-
axial subluxation and laxity in other joints and with wide-
spread peripheral destructive lesions. J. A. Boyle and W. W.
Buchanan6 state that well over a quarter of patients with sero-
positive disease have clinical or radiological evidence of
rheumatoid changes in the cervical spine, and they point
out that the odontoid process forms two synovial joints, one
anteriorly with the atlas and one posteriorly with the trans-
verse ligament of the atlas. In the normal adult the atlanto-
odontoid distance does not usually exceed 2 5 mm in flexion,
but J. A. K. Miekle and M. Wilkinson,7 in a radiological
study of the cervical spine in rheumatoid arthritis, found an
atlanto-axial separation in flexion exceeding this figure in
37% of their rheumatoid patients. It is of interest that in
their study separation of up to 12 mm on flexion was seen
in some patients with no evidence of cord damage. The figure
of 2.5 mm as the upper limit of normal is almost certainly
too low. Up to the age of 45 normal people have a range
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