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public was horrified and scandalised by the tragedy, and ever
since then suspected side effects have been news in a way
that drug benefits are not. Perhaps because energetic investi-
gative journalism helped uncover much of the story journalists
have had a penchant for this kind of topic. But too frequently
now they reach decisions on the basis of incomplete or non-
existent evidence-as with Debendox and whooping-cough
vaccine. Too often, again, the strength of public opinion
and the stridency of the media have pushed the manufacturers,
advisory bodies, and individual clinicians into premature and
unjustified decisions.3
The problem before the Government is to find a manner

of drug control that allows us to have the benefit of new
medicines as quickly as possible while making the drugs as
safe as possible. At present the system is widely seen as
inflexible, bureaucratic, and ineffective, but there is growing
evidence that all concerned are looking for acceptable reforms
and modifications.

Professor George Teeling-Smith, the author of the report,
has called on the Government to re-examine the usefulness of
the tests required before a drug is marketed. He suggests
that one promising -development lies in better methods of
postmarketing surveillance. At the heart of the problem,
however, is the irrationality of public attitudes to risk-
from cigarettes, road transport, nuclear power stations, as
well as from drugs and vaccines. With a better-informed
public, policies could move towards more rational solutions.
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HLA and disease 1980

As ever more data are published on HLA and disease associa-
tions, is any clear pattern discernible which might form the
basis of an acceptable mechanism ? At the eighth International
Histocompatibility Workshop (held in Los Angeles in
February) further evidence was examined for associations
between HLA-DR antigens and juvenile-onset diabetes,
multiple sclerosis, rheumatoid arthritis, and several other
diseases. No dramatic new findings were reported, but the
discussion ranged widely over the possible explanations for
such associations.

Probably the leading contender as an explanation for
altered HLA antigen frequency in disease is the hypothesis of
immune response genes. Based on experiments on strains of
inbred mice, this hypothesis proposes the existence of a series
or several series of genes which have controlling functions
within the immune system, or which determine susceptibility
or resistance to infectious agents. Selected breeding experi-
ments in mice have shown the presence of several loci with just
such functions, and these are mostly found close to the genes
for H-2, the equivalent in the mouse of the HLA histo-
compatibility system in man.1 2

Partly because of their close physical position, the immune
response genes and the H-2 genes tend to travel together on
the chromosome, so that inheritance of a specific H-2 type
may be accompanied by a particular set of immune response

genes. Collections of genes are also inherited within the
human HLA system, in which certain combinations of alleles
occur together more commonly than would be expected if
there were a purely random assortment of these genes during
mating-a phenomenon known as linkage disequilibrium.
Calculations of the distance between genes suggest that
linkage disequilibrium is not entirely dependent on the close
proximity of the relevent DNA sequences on the chromosome;
instead, it may be maintained by selective pressures during
evolution. Advantages for survival may exist for certain
combinations of HLA genes, for example, in infectious
diseases with a high mortality.3 4

If immune response genes do exist close to the human HLA
loci, then linkage disequilibrium may account for specific
HLA genes or combinations of them accompanying- putative
genes responsible for susceptibility to disease. Nevertheless,
no proof has been found of the existence of immune response
genes in man. The unique circumstances which apply in the
use of inbred strains are mostly not appropriate to the study of
immune response in man. Immunoglobulin responses to
antigens are polyclonal, for example, and "high responders"
and "low responders" are not easy to identify in the wide
gradation of antibody titres after immunisation. In the mouse,
some of the evidence for the existence of immune response
genes is based on susceptibility or resistance to leukaemogenic
or tumour-promoting viruses-methods not available in
human disease. Studies on families in which certain diseases
do seem to have a hereditary tendency to occur (without
being clearly due to mutant dominant or recessive genes) have
not yet precisely identified factors governing susceptibility or
resistance to disease which might be linked with the HLA
system. Furthermore, immunological mechanisms may not
always be the direct cause of HLA-associated diseases, even
those in which abnormal findings such as autoantibodies are
prominent. Present evidence does, however, strongly support a
genetically determined mechanism for the association between
HLA and disease processes.

Juvenile-onset diabetes is one example of a disorder whose
inheritance cannot easily be explained by current genetic
models (dominant, or recessive with varying degrees of
penetrance, or some intermediate form). Family studies
within the workshop confirmed the high frequency of associa-
tion with HLA-DRw3 and 4, but did not resolve the genetic
puzzle.5
An alternative explanation for HLA association emphasises

the part played by the HLA gene product itself, as a chemical
structure. Several variations of this second hypothesis have
been suggested; each is an essential component of the disease
process. One model, the molecular mimicry hypothesis,
assumes that HLA antigens resemble the antigenic structure
of specific infectious agents. For example, HLA-B27 and
certain Gram-negative bacilli may have determinants in
common such that in persons with B27 genes the immune
system fails to recognise the bacilli as foreign antigen.6 Lack
of recognition of the micro-organism might then permit
infection, perhaps chronic and intracellular, leading to the
final pathological process, in this example arthritic lesions and
spondylitis. The major objection to this hypothesis is the
lack of satisfactory evidence to link any infectious agent with
ankylosing spondylitis. Gram-negative bacilli are widely
distributed in the human gut, and attempts to find an increase
in numbers or rate of carriage in the stools of patients with
ankylosing spondylitis have been constrained by the difficulties
of accurate quantitative bacteriological studies of stools.
A more promising approach is the study of xenogeneic
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antibodies to Klebsiella species with cells, mainly lymphocytes,
bearing HLA-B27. A few specific serotypes of Klebsiella spp
have been shown to induce antibodies in rabbits which are
capable of inducing the killing of cells in complement-
dependent cytotoxic tests positive for B27 lymphocytes from
patients with ankylosing spondylitis, but not of cells negative
for B27 from patients with disease or cells positive for B27
from normal persons. The phenomenon is unusual in that the
cytotoxic effect is detectable only using an assay based on
radioactive chromium and seems to be weak or absent when
the classical "tissue typing" methods are used which rely on
dye uptake by dead cells. Furthermore, rabbit antibodies
prepared by immunisation against Gram-negative bacilli or
their products are often difficult to evaluate in their reactivity
against human cells, possibly because of the presence of
heterophil antibodies (some of which behave like anti-A
blood group antibodies). These preliminary observations on
lymphocytes from patients with ankylosing spondylitis need
to be extended with antibodies prepared against purified
HLA-B27 material in species other than the rabbit. New
studies described at the eighth workshop, using a specific
component extracted from selected serotypes of Klebsiella
(K43), show that B27-positive lymphocytes from patients
with spondylitis are specifically killed by an antiserum
prepared against a 40-52K band obtained by polyacrylamide
fractionation of solubilised bacterial sonicates. B27-positive
lymphocytes from healthy donors were not affected, but
when these lymphocytes were incubated with culture filtrates
from the relevant organism they became susceptible to the
cytotoxic effect of the rabbit antiserum.7 8
A third mechanism proposed for HLA and disease associa-

tion is that HLA antigens may act as receptor sites for viral or
hormone attachment.9 For viral infection, this might be a
very specific effect (as with influenza and neuraminidase) or
might depend on some degree of "mistaken identity" or
cross-reactivity. Hormonal attachment is postulated on a
different basis-competitive binding by the HLA site and
consequent loss of normal hormonal function-but again
presupposes some kind otf molecular mimicry.

Possibly another, separate group of disorders may exist
which have a different association with the HLA system and to
which none of the current explanations will be applicable.
One of the most comprehensive studies undertaken as part
of the workshop dealt with the relation between the HLA
system and the virilising syndrome characterised by deficiency
of 21-hydroxylase enzyme10 (generally referred to as adrenal
hyperplasia syndrome). A large series of families with cases of
adrenal hyperplasia had been studied in detail and the reported
association between HLA haplotype and 21-OH deficiency
was confirmed. Affected siblings were HLA identical when
more than one case occurred in a family, in accordance with a
recessive mode of inheritance. Recombinants found in the
workshop (and others previously reported) suggest a site for
the 21-OH gene close to the HLA-D or DR locus. At least
one haplotype seems to predispose to the presence of 21-OH
deficiency, including the antigens A2, Bw47, Cw6, DRwl or
DRw7, and BfF. Adrenal hyperplasia due to 21-OH deficiency
is clearly the result of a specific mutation, but the relationship
with HLA could be quite fortuitous. A variant form of the
disease with late onset in young adults was also reported to
show association -with HLA inheritance, but with a different
haplotype that includes HLA-B14, DRwl, and Bfs. Probably
some structural genes important for steroid hormone synthesis
are located within the HLA region.
The proceedings of the eighth workshop and the conference

which followed will be published shortly; but many problems
remain unresolved, and these will form at least part of the
basis for succeeding workshops, the next to be held in early
1984 (in Germany). Let us hope that by then the mechanisms
ofHLA and disease association have been clarified so that they
are not still encoded in "newspeak."11
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Antibiotics and the liver

With some drugs, such as paracetamol, the risk of hepatic
damage is related to the amount taken. More commonly, the
toxic response is independent of the dose and is unpredictable,
occurring in only a few patients. Such idiosyncratic reactions
usually develop within a few weeks but they may appear after
several years oftreatment or even within a few days ofstopping
it. The illness may resemble viral hepatitis or obstruction ofthe
biliary tract and in severity may range from an asymptomatic
rise in the serum concentration or activities of bilirubin,
alkaline phosphatase, and transaminases to deep jaundice or
fulminant hepatic failure.

Drug-induced liver disease is occasionally accompanied by
features of a hypersensitivity reaction: fever, rash, eosinophilia,
or eosinophilic infiltration in the liver biopsy specimen. More
often the diagnosis is based on the history of drug ingestion,
improvement on stopping the drug, and exclusion of other
causes of liver disease such as alcoholism, gall stones, or in-
fection with hepatitis B virus. Further administration of the
drug may produce severe toxicity, and challenge tests should
not be undertaken merely to confirm the diagnosis.'
Many antimicrobial agents may produce acute hepatitis or

cholestasis. The list includes carbenicillin, chloramphenicol,
clindamycin, erythromycin, isoniazid, nitrofurantoin, para-
aminosalicylic acid, rifampicin, and sulphonamides. For some
antibiotics the association is based on a few case reports, and
since bacterial infections can themselves produce liver dys-
function2 proof that the drug was responsible for the liver
damage is not always possible. Some less common forms of
liver disease are also produced by antibiotics.3 Tetracycline
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