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ACUTE DISSEMINATED ENCEPHALOMYELITIS

Clinical features, HLA DRB1*1501, HLA DRB1*1503, HLA DQA1*0102,
HLA DQB1*0602, and HLA DPA1*0301 allelic association study
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Abstract — We evaluated the frequency, demographic, clinical, disability evolution and genetic association
of HLA DRB1*1501, DRB1*1503, DQAT1*0102, DQB1*0602 and DPA1*0301 alleles in patients diagnosed as acute
disseminated encephalomyelitis (ADEM) among a population of CNS demyelinating diseases. Fifteen patients
(8.4%) of our series were diagnosed as ADEM. The mean age onset was 35.23 years (range 12 to 77), 53.3% were
male and follow-up range was 8.5 to 16 years. Two cases (13.3%) had a preceding infection before neurological
symptoms, one presented a parainfectious demyelinating, and one case had been submitted to hepatitis
B vaccination four weeks before the clinical onset. The EDSS range was 3.0 to 9.5. Eight patients (53.3%)
presented MRI with multiple large lesions. CSF was normal in 73.3%. The severe disability observed at EDSS
onset improved in 86.66% patients. The genetic susceptibility for ADEM was significantly associated with the
HLA DQBI*0602, DRB1*1501 and DRB1*1503 alleles (<0.05) in monophasic ADEM.
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Encefalomielite aguda disseminada: caracteristicas clinicas e estudo de associacdo com os alelos HLA
DRB1*1501, HLA DRB1*1503, HLA DQA1*0102, HLA DQB1*0602 e DPAT*0301

Resumo — Avaliamos as frequencia, caracteristicas demograficas, clinicas e de associagao genética dos alelos HLA
DRB1*1501, DRB1*1503, DQA1*0102, DQB1*0602 e DPA1*0301 em pacientes com diagnéstico de encefalomielite
aguda disseminada (ADEM) em populacao com doenca desmielinizante do SNC. Quinze (8,4%) pacientes de nossa
série foram diagnosticados como ADEM. A média de idade foi 35,23 anos (variando entre 12 e 77), 53,3% eram
homens e o tempo de acompanhamento variou entre 8,5 e 16 anos. Dois casos (13,3%) apresentaram infecgao
prévia, um apresentou processo desmielinizante para infeccioso e outro havia se submetido a vacinagao para
hepatite B quatro semanas antes. O EDSS variou entre 3,0 e 9,5. Oito pacientes (53,3%) apresentaram grandes
lesdes na RM. O LCR foi normal em 73,3%. A incapacidade grave quantificada pelo EDSS foi seguida de melhora
importante em 86,6% dos pacientes. A susceptibilidade genética na ADEM foi significativamente associada
com os alelos HLA DQB1*0602, DRB1*1501 e DRB1*1503 (p<0,05) nos pacientes com quadro monofasico.

PALAVRAS-CHAVE: ADEM, HLA classe Il, doencas desmielinizantes.

Acute disseminated encephalomyelitis (ADEM) is a de-
myelinating disorder characterized by multifocal involve-
ment of the central nervous system (CNS) white and gray
matter and, in some cases, peripheral nervous system le-

sions"™. ADEM can be defined as an acute or sub acute in-
flammatory or demyelinating event affecting multifocal
areas of the CNS, with no detectable infectious agent or
other cause; when this event follow a specific infection
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it is named post-infectious encephalomyelitis (PIEM) or,
when associated to immunization is considered post-vac-
cination encephalomyelitis (PVEM)®®. ADEM can progress
with recurrent manifestation of multiple functional neu-
rological systems, similar to multiple sclerosis (MS), and,
in these cases, it is defined as multiphasic encephalomy-
elitis (MDEM)*’. When the same functional neurological
systems are involved, characterizing a stereotypic recur-
rent neurological deficit identical of the first demyelinat-
ing event, it is denominated recurrent encephalomyeli-
tis (RDEM)**". Post-infectious forms of encephalomyeli-
tis, also termed ADEM compose one of the several cat-
egories of inflammatory demyelinating disorders (IDD)
of the CNS®™, Recently, new criteria for pediatric popu-
lation were proposed'. Pediatric monophasic ADEM in-
cludes obligatorily encephalopathy associated to multi-
focal areas of CNS demyelinating or inflammatory origin,
after exclusion of any other cause'®"”and neurocimaging
showing focal or multifocal lesions predominantly involv-
ing white matter, without evidence of previous lesions'.
The pediatric RDEM is defined as a new event of ADEM,
with recurrence of the same initial signs and symptoms,
always associated to encephalopathy; magnetic resonance
image (MRI) shows no new lesion and the original ones
can have enlarged, during a interval time of three months,
or more, of the remission, and at least one month after
the last treatment with corticosteroids'®™. The pediatric
MDEM diagnoses requires encephalopathy associated to
new polysymptomatic neurological dysfunction, new MRI
lesions, and an equal interval time of three months, or
more, after the recovering of the first attack and at least
one month after corticosteroids treatment ending’’; the
MRI needs to show new areas of involvement and com-
plete or partial resolution of the first ADEM event™".
ADEM is thought to be an autoimmune disorder of the
CNS targeting the myelin. Possibly, a T cell mediated au-
toimmune response to myelin basic protein, triggered by
an infection or vaccination, underlies its pathogenesis®™™.
Studies on peripheral immunocytes and on cerebrospinal
fluid (CSF) revealed the presence of cytokine-mediated
responses in ADEMP. As the cytokines profiles are mediat-
ed by the human leukocyte antigen (HLA), it can be spec-
ulated a possible association between ADEM and HLA al-
leles. ADEM followed poliomyelitis vaccine virus was re-
ported in a Japanese child associated with the HLA-Cw3
and HLA-DR?2, which are related to multiple sclerosis (MS)
in Japan®. A linkage genetic study in children showed that
ADEM was associated with HLA DRB1*01 and DRB1*017(03)
in the Russian population, and these alleles are associated
with MS in Russian patients®. In Brazil, MS has been asso-
ciated with HLA DR2 in Caucasian® patients and with HLA
DQB1*0602 independently of DRB1*1501, in African-de-
scendent patients of Rio de Janeiro City (RJC)*"%.
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The aim of this study was to analyze the clinical fea-
tures and the genetic association of HLA DRB1*1501,
HLA DRB1*1503, HLA DQA1*0102, DQB1*0602 and HLA
DPA1*0301 alleles in a group of Brazilian ADEM patients.

METHOD

Adult patients were classified as ADEM according to descrip-
tions proposed by Brinar and Poser', and pediatric patients were
classified according to International Pediatric MS Study Group
(IPMSSG)®. They were grouped as monophasic ADEM if no new
neurological functional deficit or MRI lesion occurred until at
least 3 months of the first event recovering, and at least one
month after the treatment with corticosteroids. The patients
included should be at least 8.5 years of follow up. The pediatric
patients were classified as ADEM, MDEM or RDEM according to
IPMSSG", and adult ADEM,MDEM or RDEM patients according
to Brinar and Poser studies’.

Clinical symptoms and disability were measured by the ex-
panded disability scale score (EDSS)* during the first demyeli-
nating event and after recovered. The last evaluation in 2008
measured the interval time between the first and the actual
EDSS. The brain MR imaging, cerebral spinal fluid (CSF) findings
and the response to a standardized treatment during the acute
phase of the disease and the follow up were assessed.

The genetic association study of the HLA DQB1*0602,
DQAT1*0102, DRB1*1501, DRB1*1503 and DPA1*0301 alleles com-
pared the 15 ADEM/MDEM/RDEM patients with 84 healthy
matched controls. It was considered for the present study
only the genetic association analysis of monophasic ADEM
patients.

Analyses of alleles by PCR methods

Genomic DNA was isolated from proteinase-K treated pe-
ripheral blood leukocytes by the salting-out method®. The anal-
ysed of sub regions of HLA DRB1, DQAT, DQB1 and DPAT was
performed by polymerase chain reaction (PCR) with sequence-
specific primers. The genomic DNA was isolated from peripher-
al blood leukocytes by the salting-out method. Each 10 mL PCR
reaction consisted of 100 ng genomic DNA, PCR buffer (50 mM-
KCl, 1.5 mM MgCl2, 10 mM Tris-HCl), 200 mM each of dATP, dCTP,
dGTP and dTTP, 0.40 mM of the group-specific primers. PCR re-
action mixture was obtained in total 25 uL of reaction including
lOpM of each PCR primer specific HLA fragment amplification
and 45 PCR cycles (95°C 20 sec, 55—60°C 20sec and 72°C 30 sec)
were run. The whole PCR reactions were directly electrophore-
sed in 2% ME agarose gels prestained with ethidium bromide (0.5
mg mL»1 gel). The gels were run at 10 V. cm™ for 15 min in 1X TBE
buffer (1X TBE=80 mMTris base, 80 mM boric acid, 2 mM EDTA,
pH 8.0), visualized under ultraviolet (UV) illumination and doc-
umented by photography.

The statistical analysis was performed by Fisher’s exact test
and significant p values (p, 0.05) were corrected for the number
of comparisons made.
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RESULTS

Among 226 patients with idiopathic inflammatory de-
myelinating disease (1IDD) of CNS follow-up in our Uni-
versity Hospital from 1992 to 2008, 25 (11.06%) were di-
agnosed as ADEM. Fifteen (8.4%) patients were included
in this study. The follow up ranged from 8.9 years to 16
years. The mean age onset was 35.2 years (range 12 to 77
years-old), 55.3% were male. Eight patients (53.33%) were
African-descendents.

Thirteen patients were adult and fulfill the ADEM/
MDEM/REDEM characteristics'. Two patients present-
ed less than 19 years old and fulfill criteria for pediat-
ric ADEM™™,

The two pediatric patients with ADEM presented en-
cephalopathy and polysymptomatic neurological mani-
festations. In adult group of patients, encephalopathy oc-
curred in three cases, one of them during a neuromyeli-
tis optica (NMO) syndrome, and in two others during the
first polysymptomatic demyelinating event.

ADEM was associated with previously infection in
two patients (13.3%) and to hepatitis B vaccination in one
(6.6%). ADEM occurred simultaneously to an infection
in one (6.6%) but no microorganism was found in the vi-
rology and fungus/bacteriology culture of CSF. The CSF
analysis, investigated during the acute phase of the ini-
tial event, was normal in 73.4% of the patients; three pa-
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Fig 1. Patient number 1 to 15 and the EDSS level during the first and
the last neurological exams: 86.66% of patients presented a signifi-
cant improvement of the onset disability.
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Fig 2. Initial EDSS and last EDSS of monophasic ADEM among 11 patients.
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Fig 3. Case 13. A 43-year-old female patient with ADEM./MDEM. Axial T2-weighted [A] and TI-weighted af-
ter gadolinium administration [B] show two large lesions in the fronto-parietal regions, which demonstrate
high signal on T2-weighted images and incomplete ring-enhancement post-gadolinium. Other foci of high sig-
nal on T2-weighted images are seen in the left frontal white matter. After treatment with corticosteroids, T2-
weighted [C] and TI1-weighted after gadolinium [D] show almost complete regression of the lesion, with per-
sistence of high signal foci in the frontal white matter bilaterally. The follow-up MR images eight years later
demonstrate bilateral areas of high signal on T2-weighted [E] and FLAIR [F] images, mainly in the peri-atrial
regions, as well as mild brain atrophy.

o 8 . N b S/ A A 4
Fig 4. Case 2. A 49-year-old male patient with ADEM/MDEM. Axial T2-weighted [A and B] and coronal TI-
weighted after gadolinium administration [C] show multiple hyperintense oval and round lesions bilaterally in
the white matter, mainly in the peri-ventricular region, as well as in the basal ganglia, which present incomplete
ring-enhancement post-gadolinium. The patient had other clinical episodes subsequently, and the follow-up
MR images three years later, after treatment with corticosteroids, demonstrate partial regression of most of
the lesions [D and E] Axial T2-weighted images; [F] Coronal Ti-weighted image after gadolinium administration.
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Fig 5. Case 8. A 20-year-old male patient with ADEM. Axial Tl-weighted [A], T2-weighted [B] and FLAIR MR
images [C] demonstrate a single lesion hypointense on T1 and hyperintense on T2 and FLAIR images, which
has minimal mass effect and is located in the left insula and lentiform nucleus region.

i o - '
Fig 6. Case 4.A 43-year-old female patient with ADEM. Sagittal T2-weighted [A and B] and TI-weighted after gadolinium administration [C] MR
images show a hyperintense lesion extending from the medulla oblongata to the level of C4, which demonstrate an area of contrast enhance-
ment (white arrow-head). The patient underwent a biopsy, which was negative for tumor, and she was treated with corticosteroids with good
clinical improvement. The follow-up MR image [D] Sagittal T2-weighted image shows regression of the lesion and the area of malacia (black

arrow) secondary to the surgery.

tients presented positive oligoclonal bands (20%) and one
had an inflammatory CSF (6.6%) with severe pleocytosis
and high protein level without a specific antigen. Two of
the three MDEM patients showed positive oligoclonal
bands (OGC).

Four patients (26.67%) presented large intracranial
masses and underwent biopsy, as well as a patient with
cervical lesion that was initially asumed as a tumor. Three
patients (20%) presented multiphasic evolution and one
case had a recurrent form of ADEM.

During the acute event, the EDSS ranged from 3.0 to 9.5
and the follow-up was associated with almost completely
recovered or significant improvement in all 15 cases (Fig 1).

When we assess the progression of the 11 patients with
ADEM and of the four patients with MDEM/RDEM, we
clearly see the EDSS decrease after a monophasic event
(Fig 2), and MDEM/RDEM patients progression were sim-
ilar to the relapsing-remitting course of MS.

The acute onset of the neurological symptoms was

Fig 7. Case 9. A 13-year-old male patient with ADEM. Sagittal T2-
weighted MR images of the cervical [A] and thoracic [B] spinal cord
demonstrate a hyperintense lesion extending from the level of C3—
C4 to C7-TI, as well as other lesions with similar signal characteris-
tics in the thoracic spinal cord. The patient had a good response to
the corticosteroids, but two months later presented a new polysymp-
tomatic episode associated to encephalopathy. At that time, the MR
imaging showed multiple round and oval lesions hyperintense on T2-
weighted images [C] bilaterally in the frontal white matter.
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Table 1. The 11 monophasic ADEM patients listed with the onset EDSS, the last EDSS, evolution type, and association with the alleles

HLA class Il studied.

EDSS1 EDSS2 DQB1*0602  DQAI*0102  DPAT*0301 DRB1*1501 DRB1*1503
ADEM1 95 2.0 + + + +
ADEM3 75 10 + - - -
ADEM4 85 3.0 - - + + -
ADEMS5 4.0 0.0 + - - - -
ADEM6 65 40 + - - - -
ADEM7 65 4.0 + - + + -
ADEMS 95 75 + + - - +
ADEM9 9.0 10 + - + - +
ADEMI10 6.0 3.0 + + - + +
ADEM14 9.5 40 + - - -
ADEMI5 75 4.0 + - - +

Table 2. The allelic association of DRB1*1501, DRB1*1503, DQA1*0201, DQB1*0602 and DPA1*0301 among 11 ADEM

patients and 84 healthy matched controls.

Patients N=11 (%) Controls N=84 (%) p Pc OR
DQB1*0602 10 (90.9) 30 (35.7) 0.0004 0.0001 18.00
DQAT*0102 4(363) 24 (28.5) 0.59 0.85 143
DRBI*1501 4(363) 10 (13.0) 0.04 012 379
DRBI*1503 5 (45.4) 9(107) 0.004 0.01 617
DPAT*0301 6 (54.5) 30 (35.7) 0.22 037 216

seen in eight patients (53.4%) and sub-acute in seven cas-
es (46.6%). The polysymptomatic neurological signs and
symptoms occurred in all patients, and were associated
to encephalopathy in three adults MDEM patients and in
two ADEM pediatric patients. The most frequent neuro-
logical syndrome was motor functional system involve-
ment (86.6%), followed by the sensory symptoms (53.3%),
consciousness and cognitive disturbance (33.3%), optical
neuritis (26.6%), ataxia (20%), epileptic seizures (20%) and
radiculopathy (6.6%).

In most of the cases (n=8, 53.3%), brain MRI showed
large, confluent or tumefactive lesions, usually with perile-
sional edema and mass effect (Figs 3, 4, 5), which were mul-
tiple in five and single in three cases. Three patients pre-
sented multiple small lesions (smaller than 5 cm), mainly
involving sub cortical and peri ventricular regions, associ-
ated to gadolinium enhancement. One patient had a large
longitudinal medullar lesion (Fig 6), which reached the bul-
bar region, and the other two had multifocal spinal cord le-
sions. In three cases, large lesions were seen in association
to spinal cord lesions areas of signal abnormality (Fig 7).

Genetic association study result
The genetic association study of the HLA DRB1*1501,
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DRB1*1503, DQA1*0102, DQB1*0602, and DPA1*0301 was
compared with 84 matched healthy controls (Table 1).
The results of the allelic association can be compared
among the 11 monophasic ADEM patients according with
the disease duration and EDSS. The HLA DQB1*0602 (90.9%
versus 35.7%, p=0.0001) and HLA DRB1*1503 (45.4% versus
10.7%, p=0.01) were significantly associated with ADEM, as
well as the DRB1*1501(36.3% versus 13.0% p=0.01) (Table 2).

DISCUSSION

The similar clinical characteristics of ADEM and MS
constitute one of the major problems among the differen-
tial diagnosis of MS and other primary inflammatory de-
myelinating diseases of the CNS*7?"""*%26 ADEM has been
considered a disease with favorable long term diagnosis,
which is not commonly seen in patients with MS*"", Al-
though ADEM is supposed to be a monophasic illness, the
possibility of multiphasic or recurrent progression needs
to be considered"**". The differentiation between ADEM
and a first attack of MS is difficult and has prognostic
and therapeutic implications™??. The search for biologi-
cal markers to differential diagnosis between ADEM and
MS has failed®. In pediatric patients, the diagnostic crite-
ria for ADEM, MDEM and RDEM were recently proposed
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and have been applied®, but for adults it not clearly de-
fined. The lack of ADEM diagnostic criteria in adults per-
mitting a calculation of “conversion rate” for ADEM to MS
is probably associated to a short observation period. Our
study is longest than the previously longest follow-up of
patients with ADEM***

In the present study we have evaluated 15 ADEM pa-
tients, eleven of them monophasic, three multiphasic
(MDEM) and one with recurrent (RDEM) evolution. Two
patients were pediatric. As previously reported in pediat-
ric patients, ADEM patients from our series presented sub
cortical white matter aggression, which progressed as iso-
lated acute encephalitis, multifocal myelitis or both, and
polysymptomatic neurologic symptoms™"**. The optic
neuritis, transverse demyelinating myelitis, like Devic’s
syndrome', hemiparesia, ataxia and brainstem syndromes
were the neurological syndromes seen in our ADEM cas-
es, resembling MS and NMO symptoms. One of our cas-
es (patient 8) with encephalomyeloradiculoneuropathy il-
lustrated the combination of ADEM with acute peripheral
neuropathy, as has been showed by Poser™.

In addition, a twelve-years-old girl (patient 14) began
the neurological manifestation with cognitive impair-
ment and progression to bilateral optical neuritis, pro-
gressive motor deficit and pseudobulbar symptoms, re-
sembling initially a sub acute pan encephalitis. The MRI
showed lesions suggestive of Schilder’s disease, and she
recovered the tetraplegia and cognitive dysfunction al-
most completely after intravenous methylprednisolone
(IVMP) treatment. Our findings are similar to the charac-
teristic clinical features described by other authors who
includes sudden onset of multifocal neurologic distur-
bances sometimes associated with a depressed level of
consciousness and signs of an acute meningoencephalop-
athy, focal or generalized seizures and psychosis. Recently,
encephalopathy, characterized by cognitive impairment,
consciousness disturbance or psychiatric symptoms, is re-
quest in the diagnostic criteria of ADEM, MDEM or RDEM
among pediatric patients'®”.

Our two pediatric patients presented all these symp-
toms and fulfill IPMSSG criteria®. One of them presented
a consciousness impairment associated to transverse my-
elitis. The spinal cord MRI showed longitudinal transverse
medullar extension lesion (LETML) (Fig 7), normal cranium
MRI and inflammatory CSF. Treated with IVMP, improved
after days, and two months latter presented a recurrence
of the myelitis and consciousness impairment; at this mo-
ment, cranium MRI showed new large lesions (Fig 7). This
patient illustrates step by step the new pediatric ADEM
diagnoses': he presented two polysymptomatic neurolog-
ical manifestations, both of them associated to encephal-
opathy; we classified as monophasic ADEM because the
“new manifestation” occurred before three months of the
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initial event, and is considered part of it. He was treated
with IVMP and presented completely recovered.

As described by Hartung et al.”, our patients also
reached several deficits within few days, followed by sim-
ilar rapid remission. No one of our patients died, and the
low lethality of ADEM was also found by other authors
who call attention to the actual contrast with the high
mortality rate in the past.

The eleven monophasic ADEM patients followed in
our analysis did not present new clinical attack during the
long follow-up ranged from almost 9 to 16 years, and the
last MRI didn’t show any new lesion. They can be consid-
ered classic cases of monophasic ADEM. In this group two
patients presented NMO syndrome. One of them pre-
sented bilateral optical neuritis followed 48 hours later
by acute transverse thoracic myelitis, with normal crani-
um MR, spinal cord MRI showing LTMEL involving more
than three segments, and normal CSF. This patient could
fulfill Wingerchuket al.™ clinical criteria for NMO, but in
this case the NMO syndrome was a parainfecctious de-
myelinating event, with all CSF culture negative. This pa-
tient presented lung tuberculosis, which was diagnosed
and treated simultaneously with IVMP. He recovered com-
pletely and has been followed for the last 10 years with no
new relapsing. The other NMO ADEM syndrome occurred
in a patient who opened the symptoms with headache,
visual disturbance, tetraplegia and consciousness impair-
ment (Fig 6). This patient was submitted to cervical biop-
sy which showed an unspecific inflammatory process. The
treatment with IVMP was followed by partial improve-
ment and no new relapsing. The presence of encephalop-
athy is not seemed in diagnosis criteria of NMO.

Among the four MDEM patients, two were adult, and
fulfill the new definition criteria for pediatric ADEM'*"
during the first event, characterized by encephalopathy,
polysymptomatic neurological symptoms, and MRI multi-
ple lesions. Nevertheless, the second subsequent relapsing
in both of them was not associated to encephalopathy;
they presented new neurological clinical manifestations
and new MRI lesions. If we apply the pediatric criteria®,
these two adult patients move, in this moment, to the di-
agnosis of clinical isolated syndrome (CIS)'; the reason is
because they did not presented associated encephalop-
athy, and in this case their second demyelinating event is
considered the first of a possible demyelinating condition
that can, or not, be evaluated MS. These two adult pa-
tients continue evaluating with relapsing-remitting neuro-
logical symptoms after their second demyelinating event
(classified as CIS) and after the third demyelinating event
they should be moved to the diagnosis of MS (Figs 3 and 4)
according the pediatric criteria’®. Nevertheless, if we con-
sider Brinar and Poser descriptions’, these two adult pa-
tients present MDEM. Our third MDEM patient present-
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ed polysymptomatic neurologic manifestation and multi-
ple large lesions of white and gray matter involving crani-
um and cervical region, after less than four weeks of hep-
atitis B immunization. The evolution for relapsing-remit-
ting neurological manifestations and new MRI lesions in
the last years could move the ADEM diagnosis to MS, but
accordingly to Brinar and Poser', the temporal onset of a
post-immunization event allow us to consider this case a
post-infeccious ADEM, evaluating as MDEM.

The similarities in clinical, MRI and pathogenesis find-
ings of ADEM and other inflammatory demyelinating dis-
eases of CNS, as MS, NMO and Schilder disease, made
some authors considered ADEM as part of the spectrum
of IDD. The relationship between ADEM and MS remains
a matter of controversy', and our three MDEM adult cas-
es illustrates these difficulties. We can’t distinct the clin-
ical manifestations of our MDEM patients as exclusive of
ADEM. Nevertheless, epileptic seizures were high frequent
than in MS patients (20% in our ADEM/MDEM series ver-
sus 5% reported by Poser in MS patients®). The presence of
encephalopathy and temporal relationship with immuni-
zation or infection process suggest a distinct condition.

Considering the MRI findings, large and multifocal le-
sions in the brain and spinal cord can suggest the ADEM
diagnosis, and those lesions were present in all patients
of our series. In pediatric ADEM, the MRI large lesions
are not included in diagnostic criteria'®, and in adult pa-
tients it is still undefined. The MRI abnormalities are most
frequently seen on T2-weighted and fluid-attenuated in-
version recovery (FLAIR) sequences as patchy, ill-defined
areas of high-signal intensity. The lesions are frequently
large, multiple, and asymmetric, involving the sub cortical
and central white matter and cortical gray-white junction
of cerebral hemispheres, cerebellum, brainstem, and spi-
nal cord. The gray matter of the thalami and basal ganglia
are commonly involved, typically in a symmetric pattern.
Four patterns of cerebral involvement have been pro-
posed to describe the MRI findings in patient with ADEM:
(1) ADEM with small lesions; (2) ADEM with large, conflu-
ent, or tumefactive lesions, with extensive perilesional
edema and mass effect; (3) ADEM with additional sym-
metric bithalamic involvement; and (4) acute hemorrhag-
ic encephalomyelitis. The prevalence of gadolinium en-
hancement of the lesions is variable and depends on the
stage of inflammation, being described in 30 to 100% of
patients® In our series, most of the cases presented the
pattern associated with large, confluent or tumefactive
lesions, which was seen in 53.3% of the patients. In addi-
tion, four cases showed the pattern of multiple small le-
sions. None of our patients presented the patterns with
symmetric thalamic involvement or of the acute hemor-
rhagic encephalomyelitis.

The CSF analysis in our series showed pleocytosis in
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only one patient, different from literature that usually
find it, but the rarity of intrathecal band found here is in
according with other studies®**. Besides these findings,
CSF results are not distinctive enough to allow discrimi-
nation between ADEM and MS.

The interesting aspect of our series is the HLA allele
association study. We found significantly association of
HLA DQB1*0602, HLA DRB1*1501 and DRB1*1503 alleles
with ADEM monophasic patients. The HLA DQB1*0602
allele confers genetic susceptibility to Brazilian MS pa-
tients from Rio de Janeiro City (RJC), independently of
the genetic background” . The presence of a common
allele conferring genetic susceptibility for both MS and
ADEM in the same population was found by Idrissovaet
al” among Russian MS and ADEM patients. In the present
study, we found the HLA DQB1*0602 and HLA DRB1*1501
alleles sharing genetic susceptibility to MS and ADEM in
patients from RJC. HLA DRB1*1501 confers MS susceptibili-
ty only to White RJC MS patients®, but the low number of
ADEM patients didn’t allow us to distinct African-descen-
dents and White patients allelic association.

Concerning to HLA DRB1*1501, this allele has been con-
tinually pointed out as a protection factor to MS patients,
associated to low morbidity when compared the MS out-
come of patients who are DRB1*1501 negative®. The signif-
icantly association of ADEM patients with HLA DRB1*1501
allele can speculate about a protector role of these allele
among the monophasic course and rapid improvement
of those patients. Accordingly to this point of view, Id-
rissovaet al.”also found association of HLA DRB1*01 al-
lele with ADEM susceptibility in Russian patients. And like
DRB1*1501, DRB1*01 has been described as an allele asso-
ciated to low morbidity in MS patients.

We previously described that HLA DRB1*1503 is an al-
lelic characteristic of African descent in both MS patients
and controls, and this allele is not associated to the sus-
ceptibility or either protection to MS in Brazilian patients
from the Rio de Janeiro City*”>. Among our ADEM patients,
HLA DRB1*1503 confers genetic susceptibility. The con-
comitant presence of an allele attributed to MS low mor-
bidity, as DRB1*1501, associated to HLA DRB1*1503, this
last one associated to a genetic characteristic of African
population (an original population who seems to be more
resistant than others to MS) can suggest some kind of pro-
tection contributing to a monophasic pattern of ADEM
demyelinating event. The low number of patients is a lim-
it factor, but the power of our results is supported by the
careful clinical and MRI analysis and the long follow-up.
These results need to be confirmed in largest series of
ADEM patients, and differential diagnosis between ADEM
and MS in adults still remains®.

In conclusion, the prevalence of ADEM was 8.4% con-
sidering more than 8.5 years of follow-up in Neuroimmu-
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nological Unit of our University Hospital. The frequen-
cy of multiphasic and recurrent forms was smaller. The
ADEM showed a similar prevalence in both genders, with
age of presentation raging from 12 to 77 years, and simi-
lar frequency in White and African descendent. The acute
and the polysymptomatic neurological presentation, con-
sciousness impairment and epileptic seizures were com-
mon. The outcome was favorable, with EDSS showing sig-
nificant decrease in most of the cases. The alleles HLA
DQB1*0602, DRB1*1501 and DRB1*1503confers genetic
susceptibility to ADEM in our series, and except to the
DRB1*1503 association, these results are similar to our
findings in MS patients from the Rio de Janeiro City.
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