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

Abstract.

Acute disseminated encephalomyelitis (ADEM) is anomhase process
nevertheless sometimes aggravated by relapsesal{sd-enultiphase course of the
disease). In such case the treatment must be ddrgat reducing clinical
manifestations of the disease and prevention aéltgpses. The aim of our work was
to analyze efficacy of intravenous immunoglobulis therapeutic option in the
treatment of patients with ADEM.

Therapeutic efficacy of intravenous imsssmunogliobbbs been analyzed in
the treatment of 27 patients with ADEM: 12 men df women aged 17 — 53
(average index 31.7t£1.6). The patients were daithmiaistered intravenous
immunoglobulin — 0.4 mg per 1 kg of body mass i 2061 of isotonic sodium
chloride solution (within 5 days). The treatment swllowed by monthly
administration of immunoglobulin — 0.4 mg per 1 &ybody mass in 200 ml of
isotonic sodium chloride solution (within 24 monthshe control group included 20
patients aged 19 — 51 (average index 36+3) with Hagne demographic
characteristics whose treatment did not includev&nous immunoglobulin.

The investigation—has proved positive therapeufiicacy of intravenous
immunoglobulin in the treatment of patients with — reduction of clinical
manifestations of the disease, in particular a e in neurological deficit level.
Monthly intravenous immunoglobulin administratiolsa has great prognostic
significance in prevention relapses of the dis€éasdtiphase ADEM course).

Key worlds: acute disseminated encephalomyelitis, treatmenitavenous
immunoglobulin

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 byepies of inflammation
(demyelination) foci, having been caused by infecidisease or vaccination, in the
central nervous system [1]. Relapses of acute missted encephalomyelitis are
called multiphase course of the disease [2, 3].réffbee treatment of acute
disseminated encephalomyelitis must be aimed aticred intensity of clinical
symptoms and prevention of the disease relapses.

In case of ADEM demyelination foci occur due tos@mation of lymphocytes
to the brain tissues leading to the inflammatospomse against antigens of the brain
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[4, 5, 6, 7, 8]. As far as development of the digeas caused by autoimmune
response, patients are recommended pathogenetienosuppressive therapy aimed
at suppression of the immune response to infectament or vaccination with the
high doses of corticosteroids [9, 10, 11, 12, 1Bprmone therapy is also
recommended due to its ability to block or modtig tourse of experimental allergic
encephalomyelitis. In addition to its anti-inflamimey and immunosuppressive
action, hormone therapy restores the function afodhbrain barrier, activates
phagocytosis and immunoglobulin synthesis. Intrawsn administration of

corticosteroids over a period of several days Wdd by their peroral administration
Is considered to be the most common treatment selidn 15, 16, 17].

However, in cases—when the efficacy of pulse-thenajth corticosteroids is
insufficient, intravenous administration of immuihaaulin is used [18, 19, 20, 21,
22, 23, 24].

Immunobiological action of immunoglobulin ispreeddug to the presence of
antibodies against various infectious agents (volisneasles, influenza, varicella,
parotitis, poliomyelitis, rubella, herpes-assodatgroup, hepatitis A and B,
pneumococcus). Immunoglobulin also has immunomadihglaeffect on cellular and
humoral factors: blockade of Fc-receptors of auibadies, influence on the
complement system, cytokines, modulation of T andcdls activation and
differentiation [25, 26, 27, 28, 29, 30, 31, 32].

Experimental data show that in case of inflammatbsgases immunoglobulin
may influence on the local immune response in #mral nervous system, regulating
nitric oxide release and microglia function [12Tfamunoglobulin administration
provides supply of specific antibodies with a widage of antigen and antibody
specificity, binding and neutralizing pathogensvasdl as inhibiting production of
autoantibodies. Remyelination stimulation can bepassible consequence of
immunoglobulin use [33, 34].

Plasmapheresis method is also used for the treatofepatients with the
diagnosis of ADEM that is proved by the resultshafltiple investigations [35, 36,
37, 38, 39].

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 immunoglobukias—begn
analyzed in the treatment of 27 patients with ADEIM:men and 15 women aged 17
— 53 (average index 31.7£1.6). Influence of thattreent on changes in neurological
status of patients as well as variations in thealis course-have-bgen studied.

The patients were separated into two groups depgndn the treatment
method. The first (main) group included 27 patientso were daily administrated
intravenous immunoglobulin in the dose of 0.4 mg bé&g of mass of body in 200
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90 ml of isotonic sodium chloride solution (within &yk). The treatment was followed
91 by monthly administration of human normal immundultn — 0.4 mg perl kg of
92 body mass in 200 ml of isotonic sodium chlorideusoh (within 12 months) as a
93 method of ADEM monotherapy. The control group ined 20 patients aged 19 — 51
94 (average index 36 + 3) with the same demograph@rachteristics. Intravenous
95 administration of human normal immunoglobulin wag osed in the treatment of
96 control group patients.

97

98 According to indications, in some cases the treatm&as preceded by
99 premedication with hormonal pulse-therapy, usinghylprednisolone in the dose of
100 500-1000 mg daily in 200 ml of isotonic sodium aide solution (within 5 days).

101

102 Therapeutic efficacy of the performed treatmenpafients with ADEM has
103 been assessed by the amount of restored neurdldgicaions (in points), using the
104 Kurztke — Expanded Disability Status Score (EDS%)es[40] and by the number of
105 demyelination disease relapses over a 12-montlogeifi observation. The decrease
106 of neurological disorders index by 1.5-2 points aading to EDSS scale was
107 considered a significant improvement, the decrdagel point — a moderate
108 improvement, the decreased by 0.5 point — an iifssgnt one. The absence of
109 restored neurological functions according to theSBEDscale was assessed as an
110 absence of therapeutic effect.

111
112 Results:
113 The analysis of pre-treatment clinical and neurglaigexamination data shows

114 that disability level at baseline (in points) whe same in both clinical groups (Table
115 1). The disability of patients according to the EDScale mostly had mild and
116 moderate level, much less frequently — severe one.

117

118 The use of immunomodulating method — human normahunoglobulin for
119 intravenous administration — in the treatment & patients with ADEM had the
120 positive influence on restoring the neurologicalditions and reducing the disability
121 level in the EDSS points. It has been confirmedh®yresults of therapy of patients
122 of the main and control groups (their average disalindices are given in Table 2
123 and Figs 1 and 2).

124
125 Table 1. The disability baseline level in patientsvith ADEM of different clinical
126 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) -

127 Note. In brackets — average index of the total nemalb patients.
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Table 2. Dynamics of average index of disability irpatients with ADEM of
different clinical groups according to the EDSS sda after the treatment
(M£m).

Clinical Disability level according to
inical group i
of patients Results of therapy the EDSS scale, points
with ADE Before After
treatment treatment
significant improvement (n=2) 3.5 2
moderate improvement (n=18)  4.0+0.3 3.0+0.3*
Main (n=27) insignificant improvement 4.2+0.5 3.7+0.5
(n=9)
no improvement (n=3) 3.310.5 3.310.%
moderate improvement (n=6) 4.7+0.2 3.7+0.2*
Control insignificant improvement 3.6+0.3 3.1+0.3
(n=20) (n=8)
no improvement (n=6) 3.3x0.4 3.3x0.4

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

The data in Table 2 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%) showedgterd 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 demse 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 cliniogbrovement: 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%) niodd demonstrate any significant
changes in the neurological status.

The efficacy of treatment of the patients in thatoa group with the use of
traditional methods (vascular-metabolic therapy} wagnificantly lower: moderate
improvement was observed in 6 patients (30%), nmigrovement — in 8 patients
(40%), the effect was absent in 6 patients (30%).

The results of neurological examination of patientsr a 24-month period are
shown in Table 3 and Fig. 3. After the treatmertigods of both groups demonstrated
the decrease of neurological deficit, measured rdouyp to the EDSS scale,
compared to the indices before treatment (p<0.0)e patients of the main group
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showed some decrease of neurological deficit 12tinsoafter leaving the hospital

(p>0.05); the patients of the control group on tlatrary showed the increase of
neurologic deficit, yet not confirmed statisticallp>0.05). During the second

examination after 12 months (24 months after begmof the treatment) even more
significant reduction of the level of neurologici$orders of the patients of the main
group (p<0.05) and its increase in the patientshef control group (p<0.05) was

observed, which is explained by development of ddimgtion disease relapses over
a 24-month observation period.

Table 3. Dynamics of changes in neurological statusf patients with
ADEM over a 24-month observation period.

Disability level according to the EDSS scale, pgint

Group of patients Before After After 12 After 24
treatment treatment months months

main (n=27) 3.8+0.2 3.0+0.2 2.840.3 2.3x0.4
control (n=20) 3.9+0.2 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 3, 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 group.

Over a 24-month observation period, the patientshef main group had 2
relapses of disseminated encephalomyelitis, theergat of the control group — 7
relapses (one woman had two relapses over the (fesrle 4).

Table 4. Frequency of relapses in the patients witADEM over a 24-
month observation period.

Observation period
Clinical group of Total
atients with ADEM | 1 6 12 18 24
g 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 normatmunoglobulin several
clinical observations are given below.
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Observation No. 1. Patient K. (woman) was beingte@ at the neurological
department of the Alexandrovskaya City Clinical plitesl with a diagnosis of acute
disseminated encephalomyelitis. According to therolegical examination, the
patient had problems with movement of right eyebaliwards, animation of deep
reflexes with anisoreflexia (S>D), decrease of ahidal reflexes, swaying when
performing the Romberg test as well as reductiowibfation sensitivity on bony
prominences of hands and feet to 9-10 seconds. iMREtigation showed the signs
of disseminated demyelination process in the bgadultiple foci of hyperintensive
signal on T2-weighted image without clear contquis to 12 mm in diameter) were
seen in the white matter of the cerebral hemisghesapratentorially and
periventricularly, in the brainstem, cerebellunghti ophthalmic nerve). After the
pulse-therapy with glucocorticoids, the patient wagy administered human normal
immunoglobulin intravenously in the dose of 0.4 pgy kg (within 5 days). The
positive dynamics of clinical symptoms was recordedays after beginning of the
treatment (movements of right eyeball outwards twecanore frequent, tendon
anisoreflexia reduced). The treatment was follovegdmonthly administration of
human normal immunoglobulin in the dose of 0.4 rggiMKo relapses were observed
over 12 months of observation. The patient feltdgoathout future hospitalization.

Observation No. 2. Patient G. (woman) was beingtéck at the neurological
department of the Kyiv City Clinical Hospitale 4 with a diagnosis of acute
disseminated encephalomyelitis. According to therolegical examination, the
patient had weak convergence of eyeballs, asymméfiace, tongue deviation to the
right, positive subcortical reflexes, increase @&ep reflexes with anisoreflexia
(S>D), reduction of abdominal reflexes, swaying wiperforming the Romberg test.
MRI investigation showed the signs of disseminadethyelination process in the
brain (multiple foci of hyperintensive signal on -W2&ighted image without clear
contours with the perifocal edema (up to 10-12 mndiameter) were seen in the
white and gray matter of the cerebral hemisphanethe frontal and parietal lobes
subcortically). After the pulse therapy with gluodicoids, the patient was daily
administered human normal immunoglobulin intravesipuin the dose of 0.4 mg/kg
(within 5 days). The positive dynamics of clini@mptoms was recorded 8 days
after beginning of the treatment (tendon anisoxé&leand swaying reduced). The
treatment was followed by monthly administratiorhaiman normal immunoglobulin
in the dose of 0.4 mg/kg. Three and nine montrey &kéginning of the treatment the
patient had two more MRI investigations of the bréiat showed positive dynamics
of the disease: reduction of demyelination foci am accumulation of contrast
agents (Figs. 5 and 6). No relapses were obsema&dl@ months of observation.
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227 Fig. 1. Dynamics of restoring neurological funcsonf patients with ADEM in
228 different clinical groups as a result of treatment.
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238 Fig. 3. Dynamics of changes in neurological stafusatients with ADEM according
239 tothe EDSS scale over a 24-month observation gerio
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Fig. 5. MRI data of the patient D., 37 years oldiltiple, large foci of high intensity
of signal (of different sizes) in the T2 mode, l@chin the frontal, temporal and
parietal lobes of both hemispheres (dated 21/03/201

Conclusion:

The performed investigations prove the positiverdpeutic efficacy of
intravenous administration of human normal immunobglin in the treatment of
patients with acute disseminated encephalomyelitisaunoglobulin administration
contributes to the reduction of clinical manifestas of the disease by decreasing the
level of neurologic deficit. Monthly administratiai human normal immunoglobulin
Is of great prognostic importance, preventing thdtinphase course of the acute
disseminated encephalomyelitis.
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