
nant form of vanishing white matter-like leukoencephalopa-
thy” creates unnecessary confusion.5 We propose to reserve
the term vanishing white matter for patients who have con-
firmed mutations in one of the eIF2B genes.5 Alternatively,
the term eIF2B-related disorder can be used for those patients
instead. In non–eIF2B-related “vanishing” of cerebral white
matter, we would prefer to use the more noncommitted term
cystic leukoencephalopathy of unknown origin.

As soon as the genes for “autosomal dominant leukodys-
trophy” (ADLD), “pigmentary orthochromatic leukodystro-
phy” (POLD) and “hereditary diffuse leukoencephalopathy
with spheroids” (HDLS) have been found, genetic analysis
will confirm whether the patient who Labauge and col-
leagues4 described is suffering from either one of these dis-
orders.
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Reply
Louis Ptacek, MD,1,2 Arnulf H. Koeppen, MD,3

and Ying-Hui Fu, PhD1

We appreciate the letter of Labauge and colleagues regarding
pathological findings in childhood ataxia with central ner-
vous system hypomyelination or vanishing white matter dis-
ease (CACH/VWM) and the challenges of clinical classifica-
tion. The decreased number and abnormal morphology of
astrocytes are distinguishing features of a small subset of leu-
kodystrophies, and it appears that the autonomic signs may
allow accurate distinction of autosomal dominant leukodys-
trophy (ADLD)1 from CACH/VWM. Given some of the
similarities, it is interesting to speculate whether ADLD and
some idiopathic CACH/VWM (ie, without mutations in
known genes) might be allelic disorders (given that 10–20%
of CACH/VWM patients do not have recognized mutations
in genes encoding eIF2B subunits). We have recently iden-
tified ADLD to result from lamin B1 gene duplications.2

This hypothesis can thus be easily tested. The clinical picture
of ADLD mutation carriers is extremely homogeneous.
Therefore, if some idiopathic leukodystrophies do result
from lamin B1 mutations, we expect they would not result
from duplications but from other mutations (eg, null or mis-
sense).

It is exciting that so much progress has been made in mo-
lecular characterization of many leukodystrophies. Ulti-
mately, some of these genes, and the proteins they encode
(particularly in the adult-onset leukodystrophies), are likely
to converge in pathways critical for myelin maintenance and
repair. Understanding of these pathways will ultimately result
in novel targets for development of better therapies for leu-
kodystrophy patients.

1Department of Neurology, University of California, San
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B Lineage Cells in Inflammatory Central Nervous
System
Howard L. Lipton, MD

A significant component of the scholarly review by Meinl
and colleagues1 on B cells in the inflammatory central ner-
vous system focuses on oligoclonal bands (OCBs) in multiple
sclerosis (MS). The initial sentence, “For decades OCB have
been recognized as a key immunopathological feature of MS
and OIND,”1 is not supported by scientific data. The pres-
ence in cerebrospinal fluid immunoglobulin of functional
and antibody activities has been conflated with OCB, but
the oligoclonal IgG in MS has not been shown to have de-
myelinating activity or to be directed against myelin or
MOG. This statement also belies the fact that OCBs are a
diagnostic “marker” for MS.

Thus, there is no evidence that OCBs play an effector role
in myelin breakdown in MS. However, at least four labora-
tories have provided evidence that OCBs consist of overrep-
resented IgG molecules with features of an antigen-driven
response, most likely from the persistence of viral or possibly
self antigens in the CNS,2–7 as reviewed by Meinl and col-
leagues.1 These data suggest that this response is dynamic,
that is, constantly stimulated and changing. The recent find-
ing in MS cerebrospinal fluid that the majority of B cells
have a phenotype of memory B cells and short-lived plasma
blasts whereas plasma cells were largely absent supports this
notion6; however, further such studies are needed. In addi-
tion, it will be important to confirm by single-cell sequence
analysis in individual MS patients over time that the IgGs
produced by B lineage cells undergo constant modification,
rather than emanate from long-lived plasma cells indepen-
dent of antigen, as mentioned in Meinl and colleagues’ re-
view.1 The presence of long-lived plasma cells in the absence
of antigen occurs through polyclonal activation of memory B
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cells in bone marrow (and possibly in inflammatory sites)
(reviewed by Colombo and colleagues7); but because this
type of response occurs at very low frequencies systemically,
it appears unlikely to account for the abundance of OCBs in
MS cerebrospinal fluid.
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Reply
Edgar Meinl, MD, Markus Krumbholz, MD,
and Reinhard Hohlfeld, MD

The presence of oligoclonal bands (OCBs) is one criterion to
establish the diagnosis of multiple sclerosis (MS). This does
not mean that the OCBs are involved in the demyelinating
process; we stated in Table 6 of our article1 that the speci-
ficity of OCBs in MS is unknown. We completely agree
with Dr. Lipton and see no contradiction to our review.

We would like to make specific statements in response to
three other points raised by Dr. Lipton. First, although
clonal expansion of B cells in the cerebrospinal fluid (CSF)
and within the lesions in MS has been shown by different
laboratories (see our review1), a direct linkage between
clonally expanded B-lineage cells (as detected by analysis of
rearranged immunoglobulin [Ig] genes) and OCBs (proteins)

has not been formally shown in any of the studies. A future
challenge for researchers will be to identify the Ig proteins
that are encoded by clonally expanded B-lineage cells and
determine whether they are included in the OCBs.

Second, although there is consensus that B cells in the
CSF have a memory phenotype, it is, as we reviewed,1 not
settled whether the Ig-producing cells in the CSF of MS pa-
tients are (presumably short-lived) plasmablasts2,3 or (pre-
sumably long-lived) plasma cells.4 Plasmablasts disappear in
the CSF in neuroborreliosis after resolution of infection,
whereas these cells were present in high numbers throughout
the disease course in MS.2 This indicates that, in neurobor-
reliosis, the presence of plasmablasts in the CSF is driven by
antigen. Whether the plasmablasts in the CSF of MS pa-
tients are also antigen driven or rather the consequence of a
special B-cell–fostering environment in MS is unclear. We
proposed four possible pathways leading to plasmablasts in
the central nervous system, two of which are antigen driven.1

Third, Manz and colleagues nicely explained the concept
of long-lived plasma cells as a source for persisting Ig.5 This
concept implies that plasma cells keep producing Ig indepen-
dent of the antigen and independent of a polyclonal activa-
tion, provided they find a survival niche. Such survival
niches are typically found in the bone marrow.5 We pro-
posed that the inflamed central nervous system of MS pa-
tients also provides a survival niche for long-lived plasma
cells, which are presumably the source of the OCBs.1
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