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Editorial

Multiple sclerosis and vitamin B 12 metabolism

Our understanding of the neurology of vitamin B 12
deficiency has evolved slowly over more than a century. 1-3
Multiple sclerosis (MS) is usually clinically and patho-
logically clearly distinguishable from vitamin B12 defi-
ciency, although demyelination is a prominent feature of
both conditions. Recent reports4'5 of the occasional
association of multiple sclerosis and vitamin B 12 defi-
ciency have revived interest in vitamin B 12 metabolism in
MS and raised questions about the nature of the associa-
tion.

Vitamin B12 deficiency is usually a disorder of middle or
late life and therefore rarely occurs in the typical age range
of presentation of MS.6 Furthermore the vitamin B12
deficiency associated with MS had other unusual features.
Although pernicious anaemia (PA) is the commonest
cause of vitamin B 12 deficiency, this was present in only
two, possibly three, of the ten cases described by Reynolds
et al.5 In most cases the cause of the deficiency was
uncertain and a disorder of vitamin B12 binding or
transport was suspected. The diagnosis both of the
deficiency state and of the MS were not in doubt and none
of the cases had the typical neurological manifestations of
vitamin B12 deficiency.

Subsequently Crellin et al' reviewed the records of
patients with definite MS admitted to hospital in one year
and found they had mild but significant macrocytosis
compared with an age and sex matched neurological
control group admitted to the same ward. This was
confirmed by Najim Al-Din et al8 who also noted that in
most patients the macrocytosis was present near the time
of presentation of the MS and was therefore unlikely to be
simply the consequence of chronic disease. Both investiga-
tions support old but long-forgotten studies showing a
slight increase in red cell size in MS.9 10 In a prospective
study of patients with MS Reynolds et al" found sig-
nificant lowering of serum vitamin B12 and elevation of
plasma unsaturated R-binder capacity, the latter occasion-
ally to very high values. The function of R-binder is
unknown, but it is interesting that there are three case
reports in the literature of a possible association ofMS and
R-binder deficiency.12 13 There is very little vitamin B 12
detectable in normal CSF and standard assay procedures
are not sensitive enough to detect changes in CSF vitamin
B 12 in disease. Employing a new more sensitive technique
Njist et al"4 reported a significant lowering ofCSF vitamin
B12 in MS. Although the fall in serum vitamin B12 in
these patients was not significant there was a significant
correlation between serum and CSF vitamin levels. Some
individuals may, however, have a low CSF vitamin B 12

with a normal serum vitamin B 12. Until recently the
diagnosis of vitamin B 12 deficiency has been very depend-
ent on the serum vitamin B12 assay, but there is evidence
that this is not an entirely reliable guide to tissue vitamin
B 12 deficiency.'5 New evidence suggests that total plasma
homocysteine may be a useful guide to functional vitamin
B 12 deficiency.'5 In our patients with MS, plasma homo-
cysteine levels were significantly elevated and negatively
correlated with serum vitamin B12, suggesting that low
levels of serum vitamin B12 in MS are associated with
functional deficiency even in the absence of overt haemato-
logical manifestations of deficiency.'6
Although the majority of patients with MS do not have

detectable vitamin B12 deficiency there is evidence of an
overlap of the two disorders and a subgroup of patients
with this association. It is very unlikely that the association
is coincidental. On the basis of epidemiological and age
considerations the risk of the two disorders occurring
together by chance is remote.5 One possibility is that the
combined occurrence of MS and vitamin B 12 deficiency
represents an increased association of two autoimmune
disorders. It is remarkable that, despite the fact that the age
range is so different, the sex, racial and geographical
distribution of MS and PA are similar.57 Thus PA has a
higher prevalence in northern Europe compared with
southern Europe and tropical areas, a diminishing preva-
lence from the north to the south of the UK and a higher
incidence in white than black North Americans.6 The
female-to-male ratio in both disorders is 1-3: 1. Najim Al-
Din et al8 have also drawn attention to some similarities in
the HLA associations of MS and PA. Two other possible
explanations for the association between MS and vitamin
B12 deficiency are: 1) That vitamin B 12 deficiency, from
whatever cause, renders some patients more vulnerable to
the putative viral/immunological mechanisms widely sus-
pected in MS5 or 2) That chronic immune reactions or
recurrent myelin repair processes increase the demand for
vitamin B1 2.11 The latter possibility might explain the
occurrence of low CSF vitamin B 12 levels in the presence
ofnormal serum values. Furthermore, impressive evidence
of a probable role for vitamin B 12 in myelin formation
comes from recent studies of children with inborn errors of
vitamin B12 and methylation metabolism.'7 An important
aspect of the neuropathology of these children is a failure
of myelination, or even demyelination. Appropriate treat-
ment can result in MRI evidence of myelination or
remyelination.
On first reflection it may seem rather unlikely that a

deficiency that usually leads to various well known
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progressive neurological syndromes3 should also cause a
previously unrecognised relapsing and remitting syn-
drome, all the more so as there is thought to be a clear
distinction between the "inflammatory" neuropathology of
MS and the non-inflammatory neuropathology of vitamin
B12 deficiency. Before rejecting a causal hypothesis in this
subgroup a few puzzling observations should be borne in
mind: 1) In clinical practice the distinction between MS
and "subacute combined degeneration" (SCD) due to
vitamin B12 deficiency occasionally leads to difficulty and
uncertainty; 2) There are some interesting reports in the
literature of patients in whom a diagnosis of MS has been
made or suspected only for the authors to change the
diagnosis to SCD following the discovery of an abnormal-
ity of vitamin B12 metabolism;'3 18 19 3) None of the
patients with MS and unequivocal vitamin B12 deficiency
have the expected typical neurological manifestations of
this deficiency state.5 In particular, none of them had
clinical or electromyographic evidence of peripheral neu-
ropathy, the commonest neurological manifestation of
vitamin B12 deficiency;3 4) Demyelination is a prominent
feature of the neuropathology of vitamin B 12 deficiency in
the spinal cord (SCD) and brain, and of inborn errors of
vitamin B12 metabolism;'7 5) Recently a myelopathy
which neuropathologically resembles SCD has been
described in AIDS patients in the absence of vitamin B12
deficiency.20 It is unclear whether the mechanism is viral or
metabolic.2'
At the very least it may be asked whether the associated

vitamin B12 deficiency from any cause is aggravating the
underlying MS or hindering the process of remyelination?
For many years vitamin B 12 injections have been used
occasionally for placebo purposes in the treatment of MS.
Although some patients are impressed with their apparent
neurological benefit, there is no controlled support for this

22conviction. Clearly, controlled treatment studies will be
required in patients with MS who have been separated into
those with or without a disturbance of vitamin B 12
metabolism.
These predominantly clinical observations should stim-

ulate further basic research on the role of vitamin B12 and
methylation in myelin formation and integrity and in
demyelinating disorders. Little is known about the require-
ments of the central nervous system for vitamin B 12, nor
the forms in which it is needed or mechanisms by which it
is transported across the blood-brain barrier. Such
research would assist in the evaluation of the most

appropriate form, dose or duration of therapy for optimum
treatment of vitamin B 12 related neurological disor-
ders.23 24
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