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THE VALUE OF CSF ANALYSIS FOR THE
DIFFERENTIAL DIAGNOSIS OF HTLV-1 ASSOCIATED
MYELOPATHY AND MULTIPLE SCLEROSIS
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IRIS T.GRAEF*, PETER LANGE™, SERGIO NOVIS™*, HANSOTTO REIBER™, BEATRIZ VAZ**

SUMMARY - Cerebrospinal fluid (CSF) and serum of 17 patients with HAM/TSP (HTLV-I associated
myelopathy/ tropical spastic paraparesis), six with multiple sclerosis and six with idiopathic epilepsy (non
inflammatory control) from Brazil were analysed for the presence of intrathecal synthesis of virus-specific
antibodies against measles, rubella, varicella zoster virus and herpes simplex virus by enzyme-linked
immunosorbent assay (ELISA). All HAM/TSP and multiple sclerosis cases had an intrathecal immune response
(oligoclonal IgG). In HAM/TSP, only 1/17 case showed a polyspecific intrathecal immune response against
measles and rubella virus. In multiple sclerosis, specific antibodies against measles and rubella (MRZ response)
were observed in all patients but not in the control with idiopathic epilepsy. The diagnostic and theoretical
relevance of mono- and polyspecific immune responses is discussed for these chronic neurological diseases.
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Valor da andlise do LCR para o diagndéstico diferencial de mielopatia associada ao HTLV-I e esclerose
miiltipla

RESUMO - Amostras de lquido cefalorraquidiano (LCR) e soro de 17 pacientes brasileiros com HAM/TSP,
seis com esclerose multipla e seis com epilepsia idiopdtica (controle ndo-inflamatério) foram analisadas para a
presenga de anticorpos para os virus do sarampo, rubéola, varicela zoster ¢ herpes simples pelo método de
ELISA. Todos os casos de HAM/TSP e esclerose miltipla tinham resposta imune intratecal (IgG oligoclonal).
Somente 1/17 casos de HAM/TSP apresentavam resposta imune poliespecifica intratecal para sarampo € rubéola.
Anticorpos especificos para sarampo e rubéola (resposta MRZ) foram observados em todos os pacientes com
esclerose multipla, mas ndo nos controles com epilepsia idiopédtica. A relevéincia das respostas poliespecifica e
monoespecifica ¢ discutida para essas doengas neurolégicas cronicas.

PALAVRAS-CHAVE: HTLV-I, HAM/TSP, liquido cefalorraquidiano, indice de anticorpos.

The sensitive detection of intrathecally synthesized antibodies increased the relevance of
CSF analysis for diagnosis of neurological diseases'. The sucessful concepts for discrimination of
blood derived and brain derived CSF fractions' of immunoglobulin could be extended to the detection
of brain defined specific antibodies exceeding the theoretical upper concentration of blood derived
antibody species in CSF. An immune response against virus antigens within the central nervous
system (CNS) has been demonstrated in different neurological diseases'57, This reaction may be
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monospecific against the causal agent in acute infections of the CNS such as in herpes simplex,
zoster and HIV-1 encephalitis, neurosyphilis and neuroborreliosis’*'*, On the other hand, a
polyspecific reaction against measles, rubella, varicella zoster virus (VZV) and herpes simplex virus
(HSV) has been detected in patients with chronic inflammatory neurological disorders such as:
multiple sclerosis (MS)>3, chronic neuroborreliosis’®, CNS involvement of systemic autoimmune
diseases® and in the later stages of HIV.1 encephalitis'>. It seems not to be related with the persistence
of these viruses in the CNS and is explained as an unspecific stimulation of B cells in the CNS>. It is
used as an additional diagnostic test especially in MS and other autoimmune processes of the CNS2,
A specific antibody index has been used to quantitate the local synthesis of antibodies against viruses
and bacterias, a very sensitive and specific diagnostic marker in inflammatory diseases?.

The purpose of this study was to analyse the intrathecal synthesis of antibodies against measles,
rubella, VZV (MRZ response) and HSV in Brazilian patients with chronic inflammatory diseases of
the CNS as HAM/TSP and MS as well as idiopathic epilepsy as non-inflammatory control. The
comparison with data from European patients is discussed.

PATIENTS AND METHODS

Lumbar CSF and blood samples were collected from 17 patients with HAM/TSP, six with MS and six
with idiopathic epilepsy of the Neurologic Clinic of the Clementino Fraga Filho Hospital, Federal University of
Rio de Janeiro, Brazil. Nine patients with HAM/TSP were Caucasian, four of African descendent and four of
mixed ethnic origin (African and Caucasian). Five patients with MS as well five with epilepsy were Caucasian,
one with MS was African descendent and one with epilepsy was of mixed ethnic origin. Epidemiological and
clinical data together with detailed data of CSF diagnosis have been reported elsewhere .

Assays

Antibodies to HTLV-I were detected in the serum of all HAM/TSP patients with a commercial enzyme
immunoassay {Du Pont) and the positive samples were confirmed by radioimmunoprecipitation and polymerase
chain reaction.

Albumin and IgG were measured in CSF and serum by nephelometry. CSF/serum quotients were
calculated'” . The presence of oligoclonal bands in CSF and serum was analysed by isoelectric focussing.

Levels of antibodies against measles, rubella, VZV and HSV in paired samples of CSF and serum were
analysed by ELISA and evaluated according to Reiber and Lange!”.

Standards for reference curve were obtained from pooled sera from different patients. Standards were
diluted in steps 1:2 to obtain an absorbance in the range of 0.05-2.0 O.D. in the assay. The highest
standard without 2.0 O.D. was defined as to have an arbitrary concentration. The dilutions of samples
were prepared as follows:

- HSV : 1:30 and 1:160 for CSF; 1:6000 and 1:30000 for serum.
- Measles, rubella and VZV: 1:16 and 1:75 for CSF; 1:3000 and 1:16000 for serum.

First, the commercial plates coated with antigen and negative control (not infected cells) were washed
once (SLT, Labinstruments EAWII). Seven standards, one positive control, two diluted serum and CSF samples
of each patient were added (in duplicate for wells with antigen and with control antigen) to the wells. After
overnight incubation at 4°C, the plates were washed twice and 160 pl peroxidase conjugated antibody (goat,
anti-human/Sigma Co), diluted 1:1000, was added. After 90 minutes incubation at room temperature, the plate
was washed twice and incubated for 20 minutes with O-phenylendiamin at room temperature and stopped with
100 pl H2S04.

The antibody index (Al= Q AB/Q IgG) was calculated with the specific CSF/serum antibody quotient
(Q AB) and the actual IgG quotient (Q IgG). In cases of intrathecal IgG synthesis (IgG loc> 0), QlgGlim was
used instead of Q IgG act”. The Qlim represents the upper value of the IgG fraction from biood for the patient’s
actual blood-CSF barrier function as measured by Q Alb". In normal conditions the CSF/serum antibody quotient
is identical to the total IgG quotient because both have the same permeability across the blood-CSF barrier (Al
= 0.7-1.3). Values above 1.5 indicate an intrathecal synthesis of antibodies®.
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Tuble I. Antibody index (Al) values of 6 MS cases and 6 idiopathic epilepsy from Brazil.

Patient Measles Rubella VZV HSV
A. Multiple sclerosis
1 9.2 255 22 1.6
2 24 37 1.1 1.0
3 54 4.5 14 2.0
4 1.9 1.6 6.1 94
5 5.8 20 33 1.5
6 37 a3 L1 28
B. Idiopathic epilepsy
1 0.8 1.3 0.9 1.2
2 0.7 1.0 0.9 0.9
3 0.9 nd nd 1.1
4 1.0 038 1.5 1.0
5 0.8 0.8 1.5 1.0
6 0.8 nd 1.0 1.1
nd, not detectable.
Table 2. Frequence of specific intrathecal HTLV-1 antibodies and of MRZ response.
HTLV-1 MRZ response Oligoclonal
Al> 1.5 positive CSF band
HAM/TSP
(n=17) 14 1 17
Multiple sclerosis
(n=6) 0 6 6
Epilepsy
(n=6) 0 0 0
Table 3. Frequency of intrathecal antibody sysnthesis in different diseases.
Oligoclonal M R vzv HSV MRZ
IgG bands
MS (Ref.2) 98% 79% 70% 62% 30% 94%
Neuro-SLE (Ref.6) 20% 30% 30% 44% 11% 30%
HAM/TSP 100% 6% 6% 6% 0 6%

MS, multiple sclerosis;Neuro SLE, systemic lupus erythemathosus with CNS involvement; HAM/TSP, HTLV-1
associated myelopathy, M, measles R, rubella; VZV, herpes zoster virus. HSV, herpes simplex virus; MRZ,

combined frequency of intrathecal synthesis.
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RESULTS

The MS data of patients from Brazil confirm the data reported for patients in Germany? All
MS patients had increased Al-values for at least 2 species. The control patients showed normal
values in the range 0.7 to 1.5. Table 1 summarises the Al data of the MS and control patients. The
HAM/TSP and MS cases had oligoclonal bands in CSFi.e. an intrathecal humoral immune response
(Table 2). In HAM/TSP, one of 17 patients had measles (Al= 1.8) and rubella (Al= 2.7) antibodies
(MRZ) and another a singular VZV response (Al= 3.4). One of these was African descendent and
the other of mixed ethnic origin. These patients had no symptoms of measles, rubella or zoster
infections. In three HAM/TSP patients, no intrathecal HTLV-I-antibody synthesis was detectable
(Table 2) despite elevated HTLV-I antibody titres in blood™.

No HTLV-I antibody have been detected in our MS patients. Table 3 shows the frequency of
intrathecal synthesis of antibodies in different diseases. For discussion we refer the MS and HAM/
TSP cases to the data of patients with systemic lupus erythematosus with CNS involvement (neuro-
LE) with a moderate frequency of humoral immune response in CNS.

The group of patients with idiopathic epilepsy had normal CSF data and no intrathecal synthesis
of antibodies. In these cases the M,R, Z, H antibodies in CSF are completely blood-derived.

DISCUSSION

An intrathecal production of HTLV-I antibodies has been observed in most (14/17) HAM/
TSP patients’*. In 3/17 cases the intrathecal synthesis remained below the statistically defined limit
(30% intrathecal synthesis), with Al values between 0.7 and 1.3. In analogy to HIV-1 infection, the
HTLV-I myelopathy may thereforc be considered as a chronic myelitis'>. HTLV-I infection of the
CNS has been related to the etiology of HAM/TSP. The HTLV-I causes a persistent infection in
CNS and the virus has been demonstrated in peripheral blood lymphocytes and CSF cells®!!, The
intrathecal synthesis of HTLV-I antibodics may be an indicator of the presence of this virus in CNS
and differentiates HAM/TSP from other chronic myelopathies such as MS. The high frequency of
intrathecal HTLV-I-antibodies signifies a specific and sensitive diagnostic parameter 12,

In many other viral infections, specific antibodies in CSF have been observed as a sensitive
indicator, e.g. in subacute sclerosing panencephalitis (measles) and rubella panencephalitis®. This
index has a great diagnostic value in cases of facial paresis (VZV or borrelia as cause)?. Intrathecal
VZV antibodies become detectable around the 5th day in cases of benign aseptic meningitis and by
the 3th day in zoster ganglionitis®. In HSV and VZV encephalitis the local immune reaction can be
demonstrated during the second week of the disease’.

Besides the specific monoviral immune response, we observe a polyspecific antibody synthesis
in several chronic diseases, preferentially of the autoimmune type*'®, This polyspecific intrathecal
reaction seems not to be related with the persistence of the viruses in CNS. In a study from Germany,
it was observed that 94% of the MS patients had an intrathecal immune response against measles,
rubella and/or zoster virus®. However measles, mumps and rubella viral genomic sequences from
MS brain tissues have not been detected®.

Some studies have demonstrated that geographic factors may influence the anti-viral response
in MS. No antibody titres against measles virus have been detected in MS patients from Japan’,
whereas it represents the dominant reaction in MS patients from Europe®. Here, we found that all six
Brazilian MS patients had an intrathecal synthesis of specific antibodies against measles and rubella
and three of them against VZV.

A polyviral immune response in the CNS is not specific for MS, it may be also observed in
other autoimmune processes of the CNS as systemic lupus erythemathosus, Sjogren syndrome and
Wegener’s granulomatosis®. In several other chronic inflammatory diseases as neurosyphilis, MRZ
responses so far have not been found'®.
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Only in two of 17 HAM/TSP cases, a weak antibody response was found against one or two
of those virus analysed. The possibility cannot be excluded that the one patient’s isolated intrathecal
VZV response reflects a specific anamnestic reaction, since YZV infections are rather frequent in
the normal population.

High antibody titers in blood to Epstein-Barr virus (EBV) was already demonstrated in HAM/
TSP patients but Itoyama et al® failed to detect immune response against HSV, VZV, Japanese
encephalitis virus, measles or rubella virus in such cases.

The relevance of the antiviral immune reaction observed in MS and in other chronic
inflammatory diseases of the CNS remains unknown. It has been suggested that the continuous virus
antibody production could be the result of a polyclonal activation of memory B lymphocytes'®. As
those viral antigens have not been shown in CNS, it has been proposed that the memory cells could
be attracted to the CNS and then activated due to an immunologic defect??

Oligoclonal bands of local origin are present in all inflammatory diseases with a humoral type
immune response, including HAM/TSP, MS, neuro-SLE and several infectious brain diseases?3.
Presumptive autoimmune diseases of the brain including MS and neuro-SLE are characterized by a
polyviral response preferentially against the neuroviroses measles, rubella and zoster: "MRZ- reaction”
(so called bystander or nonsense response). HAM/TSP does not exhibit a MRZ reaction, but as most
other chronic infectious diseases, a local anti-HTLV-I response with ASI values above 1.5 (ASI =
antibody specificity index). There is no correlation between CSF immunoglobulin or antibody levels
and the clinical symptoms'*!5. The CSF levels depend much more on the localization of the
inflammatory lesions than on their inflammatory, destructive activities®?,
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