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Local IgG production in aqueous
humour in patients with idiopathic
uveitis compared with MRI findings

We have previously reported an increased
concentration of antibody to measles in the
aqueous humour of patients with multiple
sclerosis related uveitis.' We further found a
high frequency of asymptomatic multiple
sclerosis-like lesions on MRI of the brain of
patients with idiopathic uveitis.2 There was
a significant association between MRI
lesions and high aqueous humour and
blood concentrations of antimeasles anti-
bodies.3
The local production of oligoclonal IgG

in the CNF has long been considered as a
pathognomonic characteristic of multiple
sclerosis, and also a good biological aid to
its diagnosis.4 Oligoclonal production of
IgG has also been suspected in the aqueous
humour of patients with multiple sclerosis,
on the basis of the ratio between albumin
and IgG contents in both aqueous humour
and serum.'

This study was aimed at determining if
the presence of white matter MRI lesions in
patients with uveitis was linked to an
increased content of IgG in the aqueous
humour, and if this increase could be
explained by the high concentration of
antimeasles antibodies in the aqueous
humour.

Sixty eight patients with idiopathic uveitis
(23 males, 45 females, aged 15-49), all free
of neurological symptoms, diabetes, and
blood pressure problems, were submitted to
both a brain MRI examination and a sam-
pling of blood and aqueous humour. All
patients gave informed consent to their par-
ticipation in this study.
The presence of white matter lesions on

MRI was determined in each patient by
three independent radiologists according to
Paty's multiple sclerosis diagnosis scale.6

Samples of aqueous humour and blood
were assayed for albumin and total IgG by
laser nephelometry and measles virus, her-
pes simplex virus (HSV), varicella zoster
virus (VZV), and cytomegalovirus (CMV)
specific IgG by enzyme linked immunosor-
bent assay (ELISA). The following coeffi-
cients were calculated': albumin quotient =
aqueous humour albumin/serum albumin;
IgG quotient = aqueous humour IgG/serum

IgG; IgG index = IgG quotient/albumin
quotient.
The values of these three coefficients as

well as optical densities in aqueous humour
for each of the four virus assays were com-
pared in patients with lesions on MRI
(MRI +) and those without (MRI -) by
Wilcoxon's test. Partial Spearman correla-
tions were calculated to assess if the relation
between the local IgG production coeffi-
cients and MRI was related to a specific
viral expression.
The results showed an association

between the presence of brain lesions and
high ocular IgG production as represented
by the IgG quotient (P = 0-002; table).
Albumin quotient did not differ significantly
between the groups and the association was
due to differences in the values of the IgG
quotient (P < 0 05).

Moreover the measles optical density in
aqueous humour of MRI + patients was
significantly higher than that of MRI-
patients. (P < 0 0001). We did not find a
difference in VZV, HSV, or CMV optical
densities between the groups. The values of
the measles optical density in aqueous
humour were significantly correlated with
both IgG quotient (P < 0-01) and IgG
index (P = 0 04). Finally, when adjusting
for the effect of measles optical density in
aqueous humour, the partial correlation
between IgG index and MRI remained sig-
nificant (P < 0 05).
The well documented relation between

multiple sclerosis and uveitis is difficult to
evaluate from a clinical point of view.
Asymptomatic forms of ocular inflamma-
tion have been variously described in multi-
ple sclerosis. The local production of IgG in
the CSF of patients with multiple sclerosis
is also well documented.4 White matter
lesions on MRI of the brain are present in
various inflammatory diseases, but specially
multiple sclerosis.
The aim of this study was to check if the

IgG concentration was increased in the
aqueous humour of patients with idiopathic
uveitis. The albumin quotient measures the
modifications of the blood ocular barriers
and by comparing both albumin and IgG
quotient, the local production of IgG (IgG
index) can be evaluated. The association
between a high IgG index in aqueous
humour and the presence of white matter
lesions in patients with idiopathic uveitis
and without neurological symptoms might
be a phenomenon similar to the local
increase in the IgG index in the CSF of
patients with multiple sclerosis.
Our study is based on a quantitative mea-

sure of IgG production that is less sensitive
than the qualitative measure of oligoclonal
IgG. We think, however, that the large
number of patients studied compensates for
the lower sensitivity of our measures, com-
pared with studies based on qualitative
measures that involve a smaller number of
patients.
The common presence of measles anti-

bodies in the CSF of patients with multiple
sclerosis is well known.7 After adjusting for
the values of measles optic density in aque-
ous humour, the correlation between IgG
index and MRI remained significant. This
indicates that measles optical density in
aqueous humour and IgG index are posi-
tively linked with MRI but the link between
IgG index and MRI lesions is only partially
explained by the link between measles opti-
cal density in aqueous humour and MRI. If
measles has a role in the origin of multiple
sclerosis and multiple sclerosis related
uveitis, it may not be the only contributing
factor.
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Local production coefficients in MRI+ andMRI- patients with uveitis

MRI+ (n = 21) MRI- (n = 47) Pvalue*

Albumin quotient 0 007 (0-003-0-011) 0-006 (0-003-0013) NS
IgG quotient 0-008 (0 006-024) 0-004 (0-002-0-011) 0-02
IgG index 1-33 (0 72-2 67) 0 74 (0-43-1-00) 0-002

*Wilcoxon test.
Results are medians (25th and 75th percentiles).

Central nervous system demyelination
after vaccination against hepatitis B
and HLA haplotype

Although very unusual, acute CNS compli-
cations may occur after vaccination against
hepatitis B.' We report a patient with evi-
dence of severe demyelination in the CNS
after hepatitis B vaccination.
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A 35 year old man, with no medical
history and no alcohol, tobacco, or drug
misuse, presented in December 1992
because of weakness and tingling in both
legs, fatigue, and recent diplopia. The
symptoms began in June 1992, two weeks
after a third injection of plasma derived
hepatitis B vaccine (Hevac B, Pasteur), and
gradually worsened. The patient reported
the same symptoms, that lasted a week,
after a second injection in May 1992, and
he had experienced nausea and unsteadi-
ness of 10 days duration, three weeks after
the first injection of a recombinant hepatitis
B vaccine (GenHevac B, Pasteur) in March
1992. These symptoms were at that time
misinterpreted as digestive by the general
physician and no reliable information
on the neurological examination could be
obtained.

Examination showed a Romberg positive
sign, spastic paraplegia, right sided hyper-
reflexia, and Babinski's sign, without any
evidence of impaired sensation.

Hepatitis B serology was positive for anti-
HbS antibodies (34 UI). Cerebrospinal
fluid showed a raised total protein (82
mg/100 ml), with 9 blood cells/mm3 (90%
lymphocytes), and no evidence of intrathe-
cal immunoglobulin synthesis or oligoclonal
bands. Blood cultures and tests for syphilis,
Lyme disease, toxoplasmosis, and HIV were
all negative. Electroencephalography was
normal. Nerve conduction studies showed a
diffuse sensory neuropathy of both arms
and legs. Visual evoked potentials showed a
bilateral delay; somatosensory potentials of
the tibial nerve and auditory potentials were
abnormal. T2 weighted MRI showed multi-
ple high signals in the brain white matter.
Blood HLA typing showed the B7, DR2
haplotype.
The patient was treated with adrenocorti-

cotrophin for one month with a good clini-
cal response, and there was no relapse
during a two year follow up. In September
1994, the patient returned to a full time job.
Physical examination showed no more gait
disturbance, but a right sided pyramidal
syndrome was still present. Repeat MRI
showed unchanged multiple signals in the
white matter.

Vaccination against B hepatitis is usually
safe and efficient.2 In 1991, however,
Herroelen et al described two patients who
developed demyelination in the CNS after
recombinant B hepatitis vaccination.3 Both
patients had the B7, DR2 HLA haplotype,
which is associated with multiple sclerosis,
and indeed one patient had a history of
multiple sclerosis. Despite this HLA haplo-
type, in our patient the absence of a medical
history, of intrathecal immunoglobulin syn-
thesis, the presence of a diffuse sensory
neuropathy, and the temporal association
with vaccination argue against the diagnosis
of multiple sclerosis. Nevertheless, it is
difficult to establish whether neurological
symptoms are directly and only due to vac-
cination, or if the vaccine simply triggers the
onset or the relapse of an underlying multi-
ple sclerosis. The findings of the B7, DR2
haplotype in these three cases of severe
CNS demyelination might be trivial, indi-
cating underlying multiple sclerosis, but
might also suggest a pivotal role of this
haplotype, possibly through special antigen
presentation. The immune response might
then induce non-specific lesions of CNS
demyelination, with clinical and radiological
expression similar to those in multiple scle-

rosis. This finding, in addition to previous
reports, suggests that vaccination against
hepatitis B could potentially induce CNS
complications in patients with the HLA B7,
DR2 haplotype, with or without a history
of multiple sclerosis.
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A case of progressive subcortical gliosis
associated with deposition of abnormal
prion protein (PrP)

In 1967 Neumann and Cohn used the term
of progressive subcortical gliosis to describe
four patients presenting with a dementing
neurological illness.' The principal histolog-
ical finding in all four cases was pronounced
gliosis of the white matter, basal ganglia,
thalamus, brain stem, and ventral horns of
the spinal cord, in the absence of diagnostic
hallmarks of either Alzheimer's disease or
Pick's disease. Although up to now only a
small number of cases have been described,
progressive subcortical gliosis, synonymous
with Pick's disease type II, has been
accepted by some of the standard neu-
ropathological textbooks.2

In this J7ournal a case of progressive sub-
cortical gliosis was reported from our insti-
tution in 1989.3 In summary, a 58 year old
woman experienced difficulty in focusing
and reading for three years before present-
ing with a general deterioration in intellec-
tual function, including a deficit of short
term memory. She was also found to have
an akinetic rigid extrapyramidal syndrome
and oculomotor signs usually associated
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with the Steele-Richardson-Olszewski syn-
drome. Neuropathological examination of
the brain showed "atypical features", which
included pronounced astrocytosis in some
cerebral cortical areas and subcortical struc-
tures such as white matter, caudate, puta-
men, and globus pallidus as well as
Ammon's horn. Several brain stem struc-
tures and the cerebellum were similarly
affected. There was a complete absence of
cortical or subcortical neurofibrillary tangles
and Pick bodies.

Recently, positive immunochemical find-
ings suggestive of prion disease were
detected in cases of the familial form of
progressive subcortical gliosis.4 This gave us
the impetus to review our case and apply
the 1A8 anti-PrP antiserum (courtesy of Dr
C F Farquar) with formic acid pretreat-
ment, which showed a striking positive reac-
tion in the neuropil of the granular cell layer
of the cerebellum. The PrP positive
deposits were either rather diffuse or small,
compact, and plaque like (figure).
Immunocytochemistry with an anti-P/A4
antibody (Dako Ltd) was also carried out,
but no immunoreactivity was detected.
Appropriate negative controls were used by
omitting the primary antibody, and these
showed no staining. In association with
immunostains for PrP adjacent sections
stained with Congo red and thioflavin T for
amyloid were also studied, but no birefrin-
gent or fluorescent structures, suggestive of
amyloid, were seen.
The immunocytochemical findings in this

case have important implications for the
classification of progressive subcortical glio-
sis and suggest that at least some forms of
the condition are part of the range of
human prion disorders rather than a sub-
type of Pick's disease in which pathological
PrP does not occur.5 These results also
emphasise the value of applying modern
immunocytochemical and molecular biolog-
ical techniques to cases with a presenile
dementing illness, in which specific histo-
logical markers of known neurodegenerative
diseases are absent.
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Small PrP positive, plaque like deposit in cerebellar cortex (arrow); PrP immunostain x 400.
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