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are not beneficial.19 The use of beta-adrenoceptor-blocking
agents remains contentious. Adverse effects on the fetus have
been claimed20-but the only controlled trial, comparing
oxprenolol with methyldopa, showed significantly better fetal
growth and an improved survival rate in the oxprenolol group.
This result needs to be confirmed, however, before beta-
blockers can be recommended for routine use in pregnancy.
In general, all drugs should be restricted in pregnancy and
the use of each based on clear evidence that it is essential. At
present we may reasonably conclude that, while there is
ample evidence that severe hypertension must be treated,
treatment is not essential for moderate hypertension in
pregnancy. For long-term use methyldopa remains the agent
of choice because it has been shown to be safe for the fetus.
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Drug innovation bureaucracy

Unscientific and irrational bureaucracy is strangling in-
novations in the British drug industry; that is the claim made
by the Office of Health Economics (itself financed by the
industry) in its latest report A Question of Balance: the
Benefits and Risks of Pharmaceutical Innovation.' The delay
between a drug being synthesised and its reaching the market
-now about 10 years-is a cause for concern2 both within
the pharmaceutical industry and among clinicians. The report
quotes an estimate that if the diuretic chlorothiazide, which
was produced in the 1950s, had been delayed by 10 years
then 20 000 patients would have died needlessly. Nevertheless,
few new drugs provide clinicians with such an obvious
advantage: most are modifications or refinements of existing
compounds. The report is justified, however, in drawing
attention to the administrative delays in the agencies that
monitor drug safety. Between August and December 1979
it took on average 25 weeks for permission to be granted by
the Committee on Safety of Medicines for a clinical trial of a
new drug and 56 weeks to receive permission to market a
new drug. This is all bureaucratic time, in so far as all the
experiments, reports, and analyses have been carried out
when the applications are made. The combination of the time
required for a company to satisfy drug regulatory agencies in
different countries and the complexity of the tests required
is now making research on drugs for treating rare diseases
completely uneconomic.
Much of the OHE report is--devoted to listing the benefits

gained from drugs.- It details the great advances made in
infectious diseases, estimating that over a quarter of a million

children have been saved by modern medicine since the
1940s. About 500 children have been saved for every one
child damaged by thalidomide, says the report-an interesting
but not very useful statistic. The report largely ignores the
basis of much informed criticism of current drug use: that
many prescriptions are for trivial or self-limiting disorders.
Toxic effects and even unpredictable disasters such as the
practolol syndrome are much more acceptable when the
disease being treated justifies some risk in the treatment
programme.
The time and money absorbed by drug testing might be

acceptable, the report suggests, if there was any good evidence
that safer drugs are produced. Toxicological testing is now
much more refined than was the case 20 years ago, and
certainly modern drugs such as hypotensive agents have far
fewer side effects than their predecessors. But all drugs are
potentially toxic, and some side effects will inevitably be
totally unexpected and occur in such low incidence that they
cannot be detected by the tests demanded by the regulatory
authorities. The rigidity of the tests is infuriating, especially
the testing for carcinogenicity. The report criticises the
Committee on Safety of Medicines for banning the anti-
histamine methapyrilene because it produces tumours in
rats when given at 25-30 times the dose appropriate to man.
In such cases the potential benefits need to be weighed against
the risks on the basis of informed scientific judgment.

Bureaucracy has increased as a result of-political pressures,
often fuelled by unscientific thinking. The report acknow-
ledges that thalidomide is the one word explanation. The
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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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