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The most intriguing feature about multiple sclerosis is that its
occurrence varies with latitude. Although there are important
exceptions, people of European origin are generally at higher
risk if they live further from the equator.'2 For decades
doctors have been mapping the distribution of multiple
sclerosis, fired by a conviction that the latitude effect must
hold a key to the origin ofthe commonest disabling illness that
affects adults in their prime.

Clearly, latitude itself cannot determine risk, so there has
been a long search for an environmental cause. 1-3 Climatic
factors, diet, trace elements, exposure to animals, infections,
and even cosmic radiation have been studied-but, like
Cinderella's slipper, the evidence never fits exactly. In a study
of American veterans, for example, several climatic factors
seemed to influence the risk of multiple sclerosis when
analysed alone; yet after adjustment for latitude their effects
were found to be due to their correlation with this variable.4
A genetic influence was suspected long ago, mainly because

offamilial aggregation and large racial differences.56 Only one
case of multiple sclerosis has been reported in a black South
African,7 and the disease is also rare in Maoris,89 Hungarian
gypsies,10 and other groups. Japanese and black Americans
have a lower risk than their white counterparts,11 12 although
black people also experience some gradient in risk with
latitude.13 Interest in genetic factors was fuelled by recogni-
tion of associations with certain HLA antigens (especially
HLA-DR2)145 and by the results of twin studies.1617 In a
Canadian study 26% (7/27) of monozygotic twin pairs but
only 2% (1/43) of dizygotic twin pairs were concordant for
multiple sclerosis. 16

In 1986 Ebers and Bulman reported that the geographical
distribution of multiple sclerosis in the United States closely
paralleled the distribution of people with a northern Euro-
pean (especially Scandinavian) background.18 The notion that
the north-south gradient reflects genetic susceptibility was
supported by a study in Britain, which found a correlation
between the prevalence of multiple sclerosis and the fre-
quency of HLA-DR2 in the population of different regions. 19
The American results have not been published in detail and it
would be unwise to accept the British conclusion without a
more critical analysis: Swingler and Compston used preval-
ence data of widely varying quality collected over nearly 40
years, and the correlation was largely due to the results for the
Orkneys (for which the frequency ofHLA-DR2 could only be
estimated) and north east Scotland.'9 Surprisingly, studies of
individuals in these places show no significant association

between the relevant antigen and risk of multiple sclerosis.2021
Nevertheless, the conclusions about the United States and
Britain are widely quoted and the idea has grown that the
explanation for the latitude gradient lies not in the environ-
ment but in population genetics.

Such a conclusion would be unlikely to satisfy those
familiar with the global epidemiology of multiple sclerosis,
and in particular with the results of studying migrants.' 2 Two
reports published recently may rekindle interest in the
environment. The first analyses results from studies in nine
regions of Australia and New Zealand, all of which are closer
to the equator than any part of the British Isles.22 A north-
south gradient had been found in New Zealand923; but,
although environmental factors were presumed to be import-
ant, a genetic influence could not be excluded because
southern New Zealand had a particularly high proportion of
Scottish immigrants. Scots are generally held to be unusually
susceptible to multiple sclerosis, although there is little
evidence that they are any more susceptible than other British
people (independently of geography). Comparison of all the
Australasian data (excluding those on indigenous people)
showed a striking association between the occurrence of
multiple sclerosis and latitude, with the disease being seven
times commoner in southern New Zealand than in tropical
Queensland. There was no association with the proportion of
people with surnames beginning with "Mac" or "Mc" or with
the population frequency of HLA-DR2. Queensland has a
higher proportion of people with HLA-DR2 than southern
England,'9 22 yet the prevalence of multiple sclerosis in
tropical Queensland is barely more than a tenth of that in
Sutton.24 25
The second study exploits an important natural experiment

in Britain. Previous work showed that immigrants from the
Indian subcontinent, Africa, and the West Indies have a low
risk of multiple sclerosis.26 Elian et al now report that children
of these immigrants born in Britain have a high prevalence-
similar to that in other English residents.27 The magnitude of
the risk is surprising in view of the differences between racial
groups in the United States. In studies of this kind it is
difficult to estimate risks precisely because of the small
numbers of cases and problems in calculating expected
numbers. Despite such uncertainties the results provide
powerful evidence for the importance of some exogenous
factor acquired in childhood.

Instead of pitting genes against geography, the attack on
multiple sclerosis should use the classic epidemiological
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model ofagent, host, and environment.28 Research that allows
for interplay among these factors is likely to be most
productive.29 We already know much about the environments
in which multiple sclerosis is common and about relevant host
factors (including those with a genetic basis). The agent(s)
remains a mystery, although an infectious agent has long been
suspected. More than 20 viruses have been linked with
multiple sclerosis over the years, but in no case has the
association proved causal.30 Recent reports implicating a
retrovirus have not been confirmed.3'"33 Alter et al suggested
that multiple sclerosis might be an age dependent host
response to measles and other childhood infections.3435

Another lesson from the history of epidemiology is that
diseases may be preventable before their causes are properly
understood. Thus the Royal Navy knew how to prevent
scurvy more than a century before the discovery of vitamins,
and John Snow's work led to steps to control cholera long
before the cholera vibrio was identified.28 Some optimists
hope that the vaccination programmes against measles will
lead to a decline in multiple sclerosis. That remains to be seen,
but the search for environmental factors should continue.
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Picking up the tab for erythropoietin

General practitioners should prescribe it-just as they prescribe growth hormone

One of the satisfactions of renal medicine is that chronic
dialysis works. This treatment has kept some patients alive for
more than 20 years. Nevertheless, survival is not cheap for
government or patient. Maintenance haemodialysis or con-
tinuous ambulatory peritoneal dialysis costs £10 000-£ 12 000 a
year, and about 8000 patients receive such treatment each
year in the United Kingdom. Only recently has the struggle
for sufficient dialysis facilities ended: the memory of
"negative selection"-patients left to die of chronic renal
failure -is still fresh.' 2 About a quarter of patients receiving
dialysis still feel unwell because of anaemia caused by
erythropoietin deficiency. Treatment with erythropoietin is
available, but it is very expensive. A year's treatment for one
patient costs £3000-£5000. Now a new battle is enjoined.

Taylor and colleagues have presented their findings in a
group of patients receiving dialysis before, during, and after
an eight week course of maintenance erythropoietin (p 272).3
The hormone was provided for trial purposes by the manufac-
turers. Because funds were not available to purchase further
supplies, treatment had to be stopped. In all 12 patients the
wretched symptoms of erythropoietin deficiency anaemia
recurred, with an appreciable psychological morbidity.

Regrettably these are not isolated observations; many
British renal units experience similar difficulties. It is not easy
to estimate how many patients have the difficulties described
by Taylor et al. The suppliers estimate that about 1300
patients have been treated with free erythropoietin made
available for clinical trials and believe that most patients
continue to enjoy the benefits of the hormone purchased from
renal budgets. Yet their estimate is difficult to reconcile with
Taylor et al's paper and what one hears on the grapevine.
Certainly not all those who need erythropoietin are receiving
it; perhaps 200-300 patients are missing out. Renal budgets
that are underfunded (and hence overspent) are to blame. The
treatment is successful,45 and the lack of funds to purchase
supplies is scandalous. Money from a general hospital budget
spent on erythropoietin would reduce the available acute
sector funds even further. The Department of Health has,
however, made it clear that central funding will not be
provided for this desirable hormone.

Faced with these difficulties, what should doctors do?
Blood transfusions, though ameliorating symptoms for a few
weeks, are not the answer. Supplies are short, repeated
transfusion leads to iron overload, and most important is the
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