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Original Research Article
The efficacy of intravenous immunoglobulin in the teatment of patients
with acute disseminated encephalomyelitis

Abstract.

Background: Acute disseminated encephalomyelitis (ADEM) isi@anophase
process nevertheless sometimes aggravated by esléps-called multiphase course
of the disease). In such case the treatment musargeted at reducing clinical
manifestations of the disease and prevention o€ltgpses. Thaim of our work was
to analyze efficacy of intravenous immunoglobulis therapeutic option in the
treatment of patients with ADEM.

Methods: Therapeutic efficacy of intravenous immunoglobukias analyzed
in the treatment of 27 patients with ADEM: 12 merd&5 women aged 17 — 53
(average index 31.7+1.6). All patients were beirggted at the Kiev city centre of
multiple sclerosis (Kiev city hospital number 4,eféndrovskaya City Clinical
Hospital, Kiev city, Ukraine) and were under obsdion for 2 years. The patients
were daily administered intravenous immunoglobwli.4 g per 1 kg of body mass
within 5 days. The treatment was followed by mopthdministration of
immunoglobulin — 0.4 g per 1 kg of body mass witbdhmonths.

Results: 1 month after beginning of the treatment patievitdooth groups
demonstrated the decrease of neurological defreasured according to the EDSS
scale, compared to the indices before treatmer.(d. 24 months after beginning
of the treatment even more significant reductiotheflevel of neurological disorders
of the patients of the main group (p<0.05) andintyease in the patients of the
control group (p<0.05) was observed, which is ergld by development of
demyelination disease relapses over a 24-monthnaddgen period. Over a 24-month
observation period, the patients of the main grbad 2 relapses of disseminated
encephalomyelitis, the patients of the control greu 7 relapses, two of them
demonstrated transformation of ADEM in two MS.

Conclusions: The investigation proved positive therapeutic eific of
intravenous immunoglobulin in the treatment of @atts with ADEM — reduction of
clinical manifestations of the disease, in paracwd decrease in neurological deficit
level. Monthly intravenous immunoglobulin admington also has great prognostic
significance in prevention relapses of the dis€éasdtiphase ADEM course).

Keywords: acute disseminated encephalomyelitis, treatmamttavenous
immunoglobulin
Abbreviations: ADEM - acute disseminated encephatitis
MDEM - multiphasic disserated encephalomyelitis
MRI - Magnetic resonanc&ging
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EDSS - Expanded DisabiBtatus Score
MS - multiple sclerosis

1. Introduction:

Increasing the efficacy of the treatment of pasewith acute disseminated
encephalomyelitis (ADEM) remains an actual probfenclinical neurology. ADEM
IS an autoimmune disease characterized by presa@icenflammation and
demyelination foci, having been caused by infe&idisease or vaccination, in the
central nervous system [1]. In most cases, ADERheracterized by the monophasic
course accompanied by considerable variations eomggethe duration of the disease
and period of convalescence of the patient. Howdhere are also possible relapses
of ADEM that have already been known since 1932described by van Bogaert,
who published the paper “ADEM with relapses” [2]DEM relapses can be
considered as a multiphasic course of this disea#s transformation into multiple
sclerosis (MS) (according to the McDonald Critelisge, e.g., the works [3, 4, 5, 6,
7,8, 9]

ADEM relapses have been described with the follgwirequencies: in 1/18
patients (5.5%) [10], in 4/31 (13%) [11, 12], in/232 (18%) [13], in 7/35 (20%)
[14], in 9/42 (21%) [15], in 5/21 (24%) [16].

Appearance of new clinic symptoms three monthsr aftiéal signs of this
disease is considered as a relapse of ADEM. Ircése of this disease relapse, the
pathological process comprises new parts of braid/osm spinal cord (which is
usually confirmed by clinical investigations andirevisual methods).

If the relapse appears in a short time intervaraftitial signs and is combined
with further infection or cancelled hormonal therapthe term multiphasic
disseminated encephalomyelitis (MDEM) should bedyd44, 18]. In the opinion of
researchers, MDEM is characterized by poly-symptamaanifestations of this
disease, availability of demyelination nidi in Magic resonance imaging (MRI) data
mainly in subcortical parts of brain, in less degl@cated periventricularly, with total
or partial disappearance of foci during the consedat period [19]. The multiphasic
course of disseminated encephalomyelitis can bgndsed in the case of disease
relapse appearance at least 3 months after italipitesentation [16, 18, 19, 20].
Appearance of new clinic symptoms and new foci iRIMata 12 to 18 months after
the primary episode of the disease is indicativetofpossible transformation into
multiple sclerosis (MS) (according to the McDon&dteria) [9, 21]. Relapses of
acute disseminated encephalomyelitis are callediphake course of the disease
[14, 22]. Therefore treatment of acute disseminatezkphalomyelitis must be aimed
at reducing intensity of neurological impairmentdaprevention of the disease
relapses.

There is a lack of controlled clinical trials anol proven standard treatment for
ADEM. Most treatment options are based on empirdcal observational evidence.
Once ADEM is diagnosed and an acute infectioudogfioexclude, treatment should
be instituted as soon as possible [23, 24].

In case of ADEM demyelination foci occur due tos@mnation of lymphocytes
to the brain tissues leading to the inflammatospomse against antigens of the brain
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[25-29]. As far as development of the disease issed by autoimmune response,
patients are recommended pathogenetic immunosigipgesherapy aimed at

suppression of the immune response to infectioesitagy vaccination with the high

doses of corticosteroids [30-34]. Hormone therapwlso recommended due to its
ability to block or modify the course of experimainallergic encephalomyelitis. In

addition to its anti-inflammatory and immunosupgres action, hormone therapy
restores the function of blood-brain barrier, eatiess phagocytosis and
immunoglobulin synthesis. Intravenous administratiof corticosteroids over a

period of several days followed by their perorahadstration is considered to be the
most common treatment scheme [35-38]. However,ases where the efficacy of
pulse-therapy with corticosteroids is insufficienhtravenous administration of

immunoglobulin is used [39-45]. Plasmapheresis ottls also used for the

treatment of patients with the diagnosis of ADEMittie proved by the results of
multiple investigations [46-50].

The aim of our work was to analyze the efficacy of intrawas
immunoglobulin as therapeutic option in the treathwd patients with ADEM.

Methods: Therapeutic efficacy of intravenous immunoglobuliwas
prospectively analyzed in the treatment of 27 pédievith ADEM: 12 men and 15
women aged 17 — 53 (average index 31.7£1.6). Infaef the treatment on changes
in neurological status of patients as well as v@anmg in the disease course were
studied.

All patients were being treated at the Kiev cityntte of multiple sclerosis
(Kiev city hospital number 4, Alexandrovskaya Cffjinical Hospital, Kiev city,
Ukraine). The diagnosis of ADEM was based on negiochl examination, MRI of
the brain and CSF analysis. All ADEM patients niiet tecently published diagnostic
criteria [51]. The patients were separated into gnaups depending on the treatment
method. The first (main) group included 27 patientso were daily administrated
intravenous immunoglobulin in the dose of 0.4 g pé&g of mass of body within 5
days. The treatment was followed by monthly adniat®n of human normal
immunoglobulin — 0.4 g per 1 kg of body mass withhih months as a method of
ADEM monotherapy. The control group included 20igrats aged 19 — 51 (average
index 36 = 3) with the same demographic charadtesisintravenous administration
of human normal immunoglobulin was not used in tf@atment of control group
patients. The participants of this group were gipéacebo treatment. Neither main
nor control group received any medication priothis study.

According to indications, in some cases the treatnmeboth main and control
group and was preceded by premedication with hoaingulse-therapy, using
methylprednisolone in the dose of 500-1000 mg dail200 ml of isotonic sodium
chloride solution (within 5 days). In case of theedse relapses, the patients of both
main and control group received the same hormonalkegtherapy, using
methylprednisolone in the dose of 500-1000 mg dail200 ml of isotonic sodium
chloride solution (within 5 days).
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136 Therapeutic efficacy of the performed treatmenpafients with ADEM has
137 been assessed by the amount of restored neurdldgicaions (in points), using the
138 Kurztke — Expanded Disability Status Score (EDS%)es[52] and by the number of
139 demyelination disease relapses over a 12-montlogei observation. The decrease
140 of neurological disorders index by 1.5-2 points aading to EDSS scale was
141 considered a significant improvement, the decrdagel point — a moderate
142 improvement, the decreased by 0.5 point — an iifssgnt one. The absence of
143 restored neurological functions according to theSEDscale was assessed as an
144 absence of therapeutic effect.
145 All the patients were under observation for 2 ye#frgluring this period (2
146 years) no relapse of demyelination disease wasctelewe interpreted it as the
147  monophasic type of the ADEM course. In the casenndisease relapses appeared,
148 having the signs of disseminated encephalomydiiis the clinical viewpoint and
149 after neuro-visual patient examination, it was ad&ed as the multiphasic option of
150 the disease course. In the case of clinically cordd multiple sclerosis (in accord
151 with the McDonald criteria [9]), we interpreted d@s transition of ADEM into
152 multiple sclerosis.
153 In the statistical analysis the t-test was usedv@~group comparisons of the
154 clinical and demographic variables of persons wiltute disseminated
155 encephalomyelitis. Five percent for two tailed destas chosen as the level of
156 significance.
157 According to the decision of the Ethics Committdetree O.O. Bogomolets
158 National Medical University (Kyiv city, Ukraine)hé investigations described in
159 these articles have been carried out according ddemm scientific standards. All
160 patients signed informed consent form. There hagenbprovided the measures
161 ensuring safety of the patients, respect of thegirts and dignity as well as moral and
162 ethical standards in accordance with the humansighnciples of the Declaration of
163 Helsinki. Ethics Committee does not have any olgast against publishing these
164 articles (protocol number 48 dated 29.09.2010.)
165
166 Results:
167 Demographic data are shown in Table 1.
168 Table 1. Demographic characteristics of participants
169
Variable Main group Control group P value

Overall numbers (%) 27 20

Baseline age, years 31.7t1.6 31.9+1.5 0.2

Gender

Male 12 (40%) 7 (35%) 0.6

Female 15 (60%) 13 (65%) 0.6

Race

White 27 (100%) 20 (100%) -
Other - -



Education (years) 15.49+0.4 15.3+0.24 0.5

170 The analysis of pre-treatment clinical and neurnalalgexamination data shows
171 that disability level at baseline (in points) whs same in both clinical groups (Table
172 2). The disability of patients according to the EDScale mostly had mild and
173 moderate level, much less frequently — severe one.
174
175 The use of immunomodulating method — human normahunoglobulin for
176 intravenous administration — in the treatment o gatients with ADEM had the
177 positive influence on restoring the neurologicaidiions and reducing the disability
178 level in the EDSS points. It has been confirmedh®yresults of therapy of patients
179 of the main and control groups (their average disalindices are given in Table 2
180 and 3 and Figs 1).
181
182 Table 2. The disability baseline level in patientsvith ADEM of different clinical
183 groups.
Disability level according to the EDSS scale, p®int
Clinical group of .
patients with ADEM mild moderate severe
(1.0-3.5) (4.0-6.0) (6.5-9.0)
main (n = 27) n=16 (3x0.1 n=10 (4.820,2) n=1(6.5)
control (n = 20) n=12(3.1+0.1) n=8(4.3£0.2) -
184 Note. In brackets — average index of the total nemalb patients.
185 Table 3. Changes of average index of EDSS functidngystem in patientswith ADEM
186 of different clinical groups (M+m).
187
Disability level according to
. the EDSSunctional system points
Functional systems Gl g o 1 month after
patients with ADEM Before L
treatment beginning of the
treatment
Impairment of main 4.5+0.3 3,1+0.3*
pyramidal tract control 4.1+0.3 3.5+0.3
Impairment in main 3.5+0.3 2,7+0.3*
coordination sphere control 3.6+0.3 3,1+0.3
Urine bladder main 2,1+0.3 1.8+0.1
disorders control 2,3+0.3 2.1+0.1
188 Note. *— reliability of difference between the inds before and after the treatment,
189  p<0.05.
190
191 Table 4. Dynamics of average index of disability irpatients with ADEM of
192 different clinical groups according to the EDSS sda after the treatment
193 (M£m).

Clinical group of patients with ADEM

Disability le¥ according to
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Results of therapy the EDSS scale, points
1 month after

Before beginning of the
treatment _conning
treatment
average score 3.810.2 3.0£0.2
significant improvement (n=2) 3.5 2
1 — *
Main (n=27) moderate improvement (n=13) 4.0£0.3 3.0+0.3
insignificant improvement 4.2+0.5 3.7+£0.5
(n=9)
no improvement (n=3) 3.310.5 3.320.5
average score 3.910.2 3.410.2
moderate improvement (n=6) 4.7+0.2 3.7+0.2*
Control (n=20) insignificant improvement 3.6+0.3 3.1+0.3
(n=8)
no improvement (n=6) 3.3x0.4 3.3x0.4

Note. *— reliability of difference between the inds before and 1 month after
beginning of the treatment, p<0.05.

The data in Table 4 show that among the patientseomain group who were
administered intravenous immunoglobulin, significamd moderate improvement
was observed in 55.6% of patients, significant mmpment was observed in two
patients (7.4%) and 13 patients (48.2%) showedgters moderate improvement of
neurological functions: increase of strength inepiarextremities, reduction of the
increased muscle tone, decrease of expressedatdtidynamic ataxia, improvement
(or normalization) of urination function. The dease of the average indices of
disability according to the EDSS scale from 4+0033t0.3 points (p<0.05) was
observed. 9 patients (33.3%) showed a mild clinioghbrovement: reduction of
neurological deficit according to the EDSS scalenfr4.2+0.5 to 3.7+0.5 points
(p>0.05). 3 patients of the main group (11.1%) niod demonstrate any significant
changes in the neurological status. The efficacyredtment of the patients in the
control group was significantly lower: moderate nmyement was observed in 6
patients (30%), mild improvement — in 8 patient8%}, the effect was absent in 6
patients (30%).

The results of neurological examination of patientsr a 24-month period are
shown in Table 5 and Fig. 2. One month after bagmof the treatment patients of
both groups demonstrated the decrease of neuraladgficit, measured according to
the EDSS scale, compared to the indices beforémesd (p<0.01). The patients of
the main group showed some decrease of neuroladgdiait 12 months after leaving
the hospital (p>0.05); the patients of the congaup on the contrary showed the
increase of neurologic deficit, yet not confirmaditistically (p>0.05). During the
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second examination after 12 months (24 months &kginning of the treatment)
even more significant reduction of the level of rdogical disorders of the patients
of the main group (p<0.05) and its increase in pla#ients of the control group
(p<0.05) was observed, which is explained by dewaknt of demyelination disease
relapses over a 24-month observation period.

Table 5. Dynamics of changes in neurological statusf patients with
ADEM over a 24-month observation period.

Disability level according to the EDSS scale, pgint
_ 1 month
Group of patients Before after After 12 After 24
treatment beginning of months months
the treatment
main (n=27) 3.84£0.2 3.0£0.2 2.810.3 2.310.4
control (n=20) 3.910.2 3.410.2 3.8+0.3* 4.1+0.3"

Note. *— reliability of difference between the inds of the main and control
groups,

p<0.05; * — p<0.001.

As can be seen from the Table 5, six and twelvethsoafter beginning of the
treatment, the patients of the control group dermates the increase of neurological
deficit compared to the patients of the main groOper a 24-month observation
period, the patients of the main group had 2 respof disseminated
encephalomyelitis, the patients of the control greu 7 relapses, two of them
demonstrated transformation of ADEM in two MS (aclog to the McDonald
Criteria). One woman had two relapses over the)ydable 6).

Table 6. Frequency of relapses in the patients witihkDEM over a 24-
month observation period.

Observation period

Clinical group of Total
atients with ADEM | 1 6 12 18 24
i month| months| months| months| months number of
relapses
main (n=27) - 1 1 _ _ 5
control (n=20) - 1 2 2 2 7

To illustrate the clinical efficacy of human normaimunoglobulin a clinical
observation is given below.
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Observation No. 1. Patient K. (woman) was beingtée atthe neurologicatlepartment of
the Alexandrovskaya City Clinical Hospital with a@agdnosis of acutedisseminated
encephalomyelitis. According to the neurologicahmination, thepatient had problems
with movement of right eyeball outwards, animatimindeepreflexes with anisoreflexia
(S>D), swaying when performing the Romberg testwadl as reduction of vibration
sensitivity of hands and feet to 9-10 seconds. NRkstigation showed the signs of
disseminated demyelination process in the brainti{phel foci of hyperintensive signal on
T2-weighted image without clear contours (up tari® in diameter) were seen in the white
matter of the cerebral hemispheres supratentoraaity periventricularly, in the brainstem,
cerebellum, right ophthalmic nerve). After the puteerapy with glucocorticoids, the
patient was daily administered human normal immiotagin intravenously in the dose of
0.4 g per kg (within 5 days). The positive dynanaélinical symptoms was recorded 7
days after beginning of the treatment (movementsgbit eyeball outwards became more
frequent, tendon anisoreflexia reduced). The treatmwas followed by monthly
administration of human normal immunoglobulin i ttlose of 0.4 g/kg. No relapses were
observed over 12 months of observation.

Fig. 1. Dynamics of restoring neurological funcgonf patients with ADEM in
different clinical groups as a result of treatment.
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Fig. 2. Dynamics of changes in neurological statusatients with ADEM according
to the EDSS scale over a 24-month observation gerio
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Fig. 4. MRI data of the patient D., 37 years oldiltiple, large foci of high intensity
of signal (of different sizes) in the T1 mode, l@chin the frontal, temporal and
parietal lobes of both hemispheres (dated 21/03/201

Discussion:

The performed investigations prove the positiverapeutic efficacy of
intravenous administration of human normal immuobglin in the treatment of
patients with acute disseminated encephalomyelitis.

Immunobiological action of immunoglobulin is belexy to contribute to
treatment efficacy due to the presence of antilsodgainst various infectious agents
(virus of measles, influenza, varicella, parotit@pliomyelitis, rubella, herpes-
associated group, hepatitis A and B, pneumocod&Bsp?2]. Its efficacy has been
demonstrated in several controlled studies [61hrdad spectrum of immunological
mechanisms is thought to be relevant in explainireggproperties of IV Ig therapy ,
such as supply of idiotypic antibodies, neutrai@abf complement-mediated effects
[62, 63], inhibition of complement binding and peexion of membranolytic attack
complex (MAC), modulation of Fc receptos or T-ceihction. In the treatment of
neurological autoimmune disorders,only a few ofséhenechanisms seem to be
relevant like the modulation of complement activatand activation and activity of
macrophages [61, 64]. Experimental data show thaase of inflammatory diseases
immunoglobulin may influence on the local immunsp@nse in the central nervous
system, regulating nitric oxide release and migeo@jinction [65]. Remyelination
stimulation can be a possible consequence of imgiobalin use [65, 66].

The use of intravenous immunoglobulin (IVIG) hasmeaeported in several
case studies as well, either alone [67] or in cotbon with corticosteroids [68].
Positive therapeutic efficacy of its use considtsreduction of neurologic deficit in
patients with ADEM. The results of our investigatiproved thaimmunoglobulin
administration contributes not only to the reductad clinical manifestations of the
disease by decreasing the level of neurologic defccording to the results of our
study, monthly administration of human normal immglobulin is of great
prognostic importance, preventing the multi-phaserse of the acute disseminated
encephalomyelitis.
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The major limitation of our work was that the periof observation was too
short (24 months). Further research should be aimadvestigation of therapeutic
efficacy of immunoglobulin in the treatment of atis with ADEM during a longer
period.

References:

1. Gard RK. Acute disseminated encephalomyelitis. Postgraduate
Medical Journal. 2003,79: 11 — 17.

2. Tenembaum SDisseminated encephalomyelitis in childrenClinical
neurology and neurosurgery. 2008,110: 928 — 938.

3. Brass SD. Multiple sclerosis and acute disseminated
encephalomyelitis in childhood Pediatr. Neurol. 2003,29(3): 227 —
231.

4. McGovern RA, DiMario FJAcute disseminated encephalomyelitis: a
retrospective pediatric serie Ann. Neurol. 2003,54 (7):127 — 129.

5. Neuteboom RF, Catsman-Berrevoets CE, Hintzen RWQltiple
sclerosis in children. Ned Tijdschr Geneeskd. 2007,151(26): 1464 —
1468.

6. Pohl D, Hennemuth I, Kries Raediatric multiple sclerosis and acute
disseminated encephalomyelitis in Germany:resultsfa nationwide
survey. Eur. J. Pediatr. 2007,166. 405 — 412.

7. Toshiyuki O, Shunsaku H.Reccurence of acute disseminated
encephalomyelitis after a 12-year symptom-free intgal. Interval
Medicine. 2004,43(8): 746 — 749.

8. Tur C, Téllez N, Rovira AAcute disseminated encephalomyelitis:
study of factors involved in a possible developmernibwards multiple
sclerosis.Neurologia. 2008,23(9): 546 — 554.

9. Polman CH, Reingold SC, Banwell B., Clanet M. et [@diagnostic
criteria for multiple sclerosis: 2010 revisions tothe “McDonald
Criteria”. Ann Neurol. 2011,69 (2) 292-302.

10Hung KL. The spectrum of postinfectious encephalomyelitisBrain
Dev. 2001,23: 42 — 45.

11 Anlar B. Acute disseminated encephalomyelitis in children: tcome
and prognosis.Neuropediatrics. 2003,34(4): 194 — 199.

12. Huynh W, Cordato DJ, Kehdi Post-vaccination encephalomyelitis:
literature review and illustrative case.J. Clinical Neuroscience. 2008:
1315 - 1322.

13. Mikaeloff Y, Caridade G, Husson B, et alcute disseminated
encephalomyelitis cohort study: prognostic factordor relapse. Eur.
J. Paediatr. Neurol. 2007,11(2): 90 — 95.

14 Dale RC, Sousa C, Chong WKcute disseminated encephalomyelitis,
multiphasic disseminated encephalomyelitis and muftle sclerosis in
children. Brain. 2000,123: 2407 — 2224.



359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381

382
383
384
385
386
387
388
389
390

391
392
393
394
395

396
397
398
399
400
401

15Leake JA. Acute disseminated encephalomyelitis in childhood:
epidemiologic, clinical and laboratory features Pediatr. Infect. Dis. J.
2004,23: 756 — 764.

16.Cohen ORecurrence of acute disseminated encephalomyeli@g the
previously affected brain site Arch. Neurol. 2001,58: 797 — 801.

17Dale RC, Branson JAAcute disseminated encephalomyelitis or
multiple sclerosis: can the initial presentation hp in establishing a
correct diagnosis.Arch. Dis. Child. 2005,90: 636 — 639.

18 Dale RC, Pillai SCEarly relapse risk after a first CNS inflammatory
demyelination episode: examining international corensus
definitions. Dev. Med. Child Neurol. 2007,49(12): 887 — 893.

19Divya SK, Mrlvin JJ, Sanjeev VK. Acute disseminated
encephalomyelitis in children: discordand neurologg and
neuroimaging abnormalities and response to plasmamnesis
Pediatrics. 2005,166(2):431 — 436.

20.Tenembaum S, Chamoles N, Fejerman Acute disseminated
encephalomyelitis: a long-term follow-up study of 8pediatric
patients. Neurology. 2002,22 (59 (8)):1224 — 1231.

21 Kanter DS, Horensky D, Sperling RRlasmapheresis in fulminant
acute disseminated encephalomyelitisNeurology. 1995, 45: 824 —
827.

22 Murthy JM. Acute disseminated encephalomyelitisNeurol. India.
2002,50: 238-243.

23 Aboagye-Kumi M. et MADEM in a renal thansplantationrecipient;
a case report.Transplantation proceedings. 2008,40: 1751-1753.

24Khurana DS, Melvin JJ, Kothare SVAcute disseminated
encephalomyelitis in children: discordant neurologt and
neuroimaging abnormalities and response to plasmag@nesis.
Pediatrics. 2005,116(2) 431 — 436.

25Hollinger P, Sturzenegger M, Mathis JAcute disseminated
encephalomyelitis in adults: a reappraisal of clirsal, CSF, EEG, and
MRI findings. J. Neurol. 2002,249 320 — 329.

26.Bahadori HR, Wililams VC, Turner RP.Acute disseminated
encephalomyelitis following infectious mononucleosiJ. Child Neurol.
2007,22 (3):324 — 328.

27Boz C, Veloiglu S, Ozmenoglu M. Acute disseminated
encephalomyelitis after bee stingNeurol. Sci. 2003,23; 313-315.

28.Chandra SR, Kalpana D, Anilkumar TVAcute disseminated
encephalomyelitis following leptospirosis. J. Assoc. Physicians India.
2004,52: 327 — 329.

29. Ciftci E, Ince E., Belgemen TAcute disseminated encephalomyelitis
associated with Epstein-Barr virus infection. J. Ancara medical
school. 2003,25 (3):149 — 154.



402
403
404

405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432

433
434
435
436
437
438

439
440
441
442
443
444

30.Ravaglia S. Severe steroid-resisnant post-infectious
encephalomyelitis: general features and effects dVig. J. Neurol.
2007,254 (11):1518 — 1523.

31.Shahar EOutcome of severe encephalomyelitis in children: fefct of
high-dose methylprednisolone and immunoglobulind. Child Neurol.
2002,17:810 — 814.

32.Sonneville R.Acute disseminated encephalomyelitisin the intensav
careunit: clinical features and outcome of 20 adudt Intensive Care
Med. 2008,24 (3): 528 — 532.

33.Tenembaum S.Acute disseminated encephalomyelitisNeurology.
2007,68: 23 — 26.

34Van Dam NC, Eron Syed S, Ostrander Mevere postvaccinal
encephalitis with ADEM: recovery with early intravenous Ig, high-
dose steroids and Vaccina IgClinical infectious disease. 2009.48: 47 —
49.

35Fu DC, Montgomery JR.High-dose, rapid-infusion IVIG in
postvaccination acute disseminated encephalomyediti Neurology.
2008,71: 294 — 295.

36 Kotlus BS, Slavin ML, Guthrie DOphthalmologic manifestations in
pediatric patients with acute disseminated encephaimyelitis. J
AAPOS. 2005,9 (2): 179 — 183.

37 Meca-Lallana JERlasmaferesis: its use in multiple sclerosis and lwgr
demyelinating processes of the central nervous sgsh. An
oaservational study Rev. Neurol. 2003,37: 917 — 926.

380hya T, Nagamitsu S, Yamashita Yeerial magnetic resonance
imaging and single photon emission computed tomogpay study of
acute disseminated encephalomyelitis patient afterJapanese
encephalitis vaccination Kurume Med. J. 2007,54(3-4):95 — 99.

39.Sunnerhagen KS, Johansson K, EkholmR8habilitation problems
after acute disseminated encephalomyelitis J. Rehabilitation
Medicine. 2003,35: 20 — 25.

40Varilek BZ, Eron Syed S, Ostrander MAcute disseminated
encephalomyelitis following pleural empyema owinga Boerhaave’s
syndrome.J. Child Neurol. 2004,19 (3):224 — 227.

41 Nishicava M, Ichiama TlIntravenous immunoglobulin therapy in
acute disseminated encephalomyelitisPediatr. Neurol. 1999, 21(2):
583 — 586.

42 Pittock SJ.Rapid clinical and CSF response to intravenous gaman
globulin in acute disseminated encephalomyelitisgcur. J. neurology.
2001,8:723 — 725.

43 Shiraiwa N, Yoshizawa T, Ohkoshi M case of acute disseminated
encephalomyelitis (ADEM) associated with peripheraleuropathy.
Rinsho Shinkeigaku. 2007,47 (4):169 — 172.



445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468

469
470

471
472
473

474
475
476

477
478
479
480

481
482
483
484
485
486

44 Straussberg R.Improvement of atypical acute disseminated
encephalomyelitis with steroids and intravenous immnoglobulins.
Pediatric Neurology. 2001,24: 139 — 143.

45 Unay B.Intravenous immunoglobulin therapy in acute dissermated
encephalomyelitis associated with hepatitis A inféion. Pediatr. Int.
2004,46 (2):171 - 173.

46Laderman M, Gabelin P, Lafrenz M.Acute disseminated
encephalomyeltis malaria caused by Varicella Zoster Virus
reactivation. Amer. J. Trop. Med. Hyg. 2005,72 (4):478 — 480.

47Lin CH, Jeng JS, Yip PKPlasmapheresis in acute disseminated
encephalomyelitis J. Clin. Apher. 2004,19 (3): 154 — 159.

48 Ramachandran NR, Parameswaran MGQG\cute disseminated
encephalomyelitis treated with plasmapheresisSngapore Med J.
2005,46 (10):561 — 563.

49 Ramachandran NRRlasmapheresis in childhood acute disseminated
encephalomyelitis Indian Pediatr. 2005,42(5): 479 — 482.

50.Refai D. Decompressive hemicraniectomy for acute disseminate
encephalomyelitis Neurosurgery. 2005,56(4): 870 — 872.

51Krupp LB. International Pediatric Multiple SlerosiStudy Group.
Consensus definitions proposed for pediatric multife sclerosis and
related disorders.Neurology. 2007,68 (16 suppl 2)7 — 12.

52 Kurtzke JF.Rating neurological impairment in multiple scleross: an
expanded disability staty scale (EDSS)Neurology. 1983, 3:1444 —
1452.

53 Azulay JP, Verschueren A, Attarian Guillain-Barre syndrome and
its frontiers. Rev. Neurol. 2002,158 (123):21 — 26.

54 Barohn RJ, Saperstein D%suillain-Barre syndrome and chronic
inflammatory demyelinating polyneuropathy. Semin. Neurol. 1998,18
(1): 49 —61.

55.De Grandis E, De Negri E, Montaldi Ilntravenous immunoglobulins
as therapeutic option in the treatment of multiplesclerosis.J. Neurol.
2006,253:50 — 58.

56.Gorson KC, Allam G, Ropper AH.Chronic inflammatory
demyelinating polyneuropathy: clinical features and response to
treatment in 67 consecutive patients with and without a monoclonal
gammopathy. Neurology. 1997,48 (2): 321 — 328.

57.Smith-Jensen T, Burgoon, M, Anthony G, et @bmparison of IgG
heavy chain sequences in MS and SSPE brain reveah antigen-
driven responseNeurology. 2000,54: 1227 — 1232.

58 Takigawa T, Yasuda H, Terada Nfhe sera from GM1 ganglioside
antibody positive patients with Guillain-Barre syndome or chronic
inflammatory demyelinating polyneuropathy blocks Na+ currents in



487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517

518
519

rat single myelinated nerve fibers.Intern. Med. 2000, 39 (2): 123 —
127.

59.Villa AM, Molina H, Sanz OPChronic inflammatory demyelinating
polyneuropathy. Findings in 30 patientsMedicina. 1999,59 (6): 721 —
726.

60.Vital C, Vital A, Gbikpi-Benissan G.Postvaccinal inflammatory
neuropathy: peripheral nerve biopsy in 3 cases). Peripher. Nerv.
Syst. 2002,7 (3) 163 — 167.

61.Wittstock M, Zettl UK. Adverse effects of treatment with intravenous
immunoglobulins for neurological diseases] Neurol. 2006, (5): 75-79.

62.Basta M, Kirshbom P, Frank MM, Fries LBlechanism of therapeutic
effect of high-dose intravenous immunoglobulin. Agnuation of
acute, complement-dependent immune damage in a gea pig
model. J Clin Invest 1989,(84). 1974-1981.

63.Frank MM, Basta M, Fries LFThe effects of intravenous immune
globulin on complement dependent immune damage ofeltis and
tissues.Clin Immunol Immunopathol. 1992,(62). S82-S86.

64 Frank MM, Miletic VD, Jiang H.Immunoglobulin in the control of
complement action.Immunol Res.2000,(22): 137-146.

65.Marchioni E, Marinou-Aktipi K, Uggetti CEfficacy of intravenous
immunoglobulin treatment in adult patients with steroid-resistant
monophasic or recurrent acute disseminated encephlahyelitis. J.
Neurol. 2002,249 (1):100 — 104.

66.Giovanni SR, Ceroni PM Severe steroid-resistant post-infectious
encephalomyelitis. General features and effects 6¥lg. Neurol. 2007,
254 1518 — 1523.

67 Kleiman M, Brunquell P.Acute disseminated encephalomyelitis:
response to intravenous immunoglobulin Child Neurol. 1995, (10):.
481-483.

68.Shahar EOQutcome of severe encephalomyelitis in children: f&fct of
high-dose methylprednisolone and immunoglobulins]. Child Neurol.
2002,(17). 810 — 814.



