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ABSTRACT

Aim. To describe best practices in using human normal immunoglobulin in patients with immune-mediated
neurological disorders according to the data of one clinical center.

Materials and methods. From 2016 to 2021, 20 patients with various autoimmune disorders of the peripheral and
central nervous system were treated with human normal immunoglobulin at the Neurology Unit No.1 of Pavlov
First Saint Petersburg State Medical University. Treatment efficacy was assessed by changes in the neurological
examination data according to specialized scales for specific diseases or clinical manifestations (INCAT, QMGS,
MoCA, EDSS). Safety of the therapy was assessed considering the instructions to the drug.

Results. In the vast majority of patients, treatment allowed to stabilize the course of the disease or was accompanied
by pronounced regression.

Conclusion. The considered clinical cases of the use of human normal immunoglobulin preparations demonstrate
the possibility of their use in the treatment of a number of autoimmune neurological diseases for unregistered
indications.
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PE3IOME

]_Ie.]]blO pa6OTI)I SABJIACTCA 0606HICHI/IC OIIbITa IPUMEHCHU S I/IMMyHOFHO6y.IH/IHa YCJI0BCKAa HOPMAJIBHOTO Yy IMalfueH-
TOB ¢ UMYHOOIIOCPEAOBAHHBIMU HEBPOJIOTMICCKUMU 3a00JICBaHUSIMH I10 JIAaHHBIM OJHOT'O KIIMHUYECKOI'O IIEHTPA.

Marepuaabsl 1 Meroabl. C 2016 mo 2021 r. nHa 0Gaze HeBponormdyeckoro otaeneHus Ne 1 TICII6BIMY
uM. VL.I1. TTaBoBa npoBeeHO J€YCHHEe HMMYHOIJIOO0YJIMHOM YeJIOBeKa HOpMabHbIM 20 TAIMEHTOB C Pa3INYHbI-
MM ayTOMMMYHHBIMH HEBPOJIOTHYECKMMHM 3200JI€BaHUAMHU MEPUPEPUUECKOIl U LIEHTPAIbHOW HEPBHOI CHCTEMBI.
OueHky 3(GEKTHBHOCTH JCUCHHUS IPOBOIMIIN, AaHAM3UPYS AMHAMUKY JAHHBIX HEBPOJIOTMYECKOI0 OCMOTpa B CO-
OTBETCTBUH CO CIICLHAIN3UPOBAHHBIMH 1711 KOHKPETHBIX 3a00JICBaHN MM KIMHUYECKUX MPOSBICHUIT IKAJIaMK
(INCAT, QMGS, MoCA, EDSS). be3onmacHOCTbh Tepanuy OLEHUBAIN C Y4€TOM HHCTPYKIHMHU MO MPUMEHEHHUIO
JIGKapCTBEHHOT'O IIpenapara.

Pe3yJIl)TaTl>l. V N0JaBIISONIEro YKCIIa MAIMEHTOB JICUEHUE ITO3BOJIUIIO CT3.6I/U'[I/I3I/IpOBaTB TeueHre 0OJIE3HU WITH
COIPOBOKIATIOCH BBIPAXKEHHBIM PETPECCOM CUMIITOMOB.

3akiiroueHue. PaCCMOTpeHHbIe KIIMHUYCCKHUE Clly4Yaun NPUMCEHCHHUS NperapaToB I/IMMyHOrJIO6yIII/IHa YCJIOBCKa
HOPMAJIbHOT'O A€EMOHCTPUPYIOT BO3SMOXKHOCTb UX HUCIOJIb30BAHUS B JICUCHUU psia ayTOUMMYHHBIX HEBPOJIOIrHYC-
CKHX 3a00JIeBaHUH 110 HE3apCruCTpUpPOBAHHBIM ITOKa3aHUAM.

KuroueBble ci10Ba: MMMYHOTTIO0YJIMH YeJI0BEKa HOPMAIBbHBIH, MUACTEHUsI, OCTpasi U XPOHUUECKasi BOCIIAIUTEIb-
Hasl IEeMUEIMHU3NUPYIOLIAs IOJIMHEHPONaTHsl, MyJIbTU(OKaIbHASI MOTOPHAS HEHpONaTHs, Ay TOMMMYHHBIH SHIIe(a-
T, cuaapom ['uilena — bappe, IMMyHOTeparusi, BHyTpPUBCHHOE BBEICHHE

KonpaukT uaTEepecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBHUE SIBHBIX U MOTEHIMAIBHBIX KOHMOIUKTOB HHTEPECOB,
CBSI3aHHBIX C MyOIUKaNKeil HACTOSIIECH CTaThH.

HUctounuk q)ﬂHchHpOBaHPHI. ABTOpI:I 3asIBIISIIOT 00 OTCYTCTBUHU (l)I/IHaHCI/IpOBaHI/Iﬂ py MPOBECACHUUN UCCIIEN0-
BaHUA.

Jsa uutupoBanus: Tepemenko H.M., Kymuup S.b., A6pamosa M.IL., ['otoBunkoB A.A, Kpacuos B.C., Co-
kosoB A.1O., Totonsn H.A., Amenun A.B. OnpIT nmpUMeHEHHUs IpenapaToB MMMYHOTJIOOYIMHA YeJOBeKa s
BHYTPUBEHHOT'O BBE/ICHUS B JICYCHUH PEJIKUX HEBPOJIOTHYECKHX 3a001eBaHui. bloiemens cubupcrol meouyunbl.

2023;22(1):174—182. https://doi.org/10.20538/1682-0363-2023-1-174-182.

INTRODUCTION

Currently, for the treatment of a wide range
of immune-mediated diseases of the central and
peripheral nervous system (Guillain — Barré syndrome,
chronic inflammatory demyelinating polyneuropathy
(CIDP), autoimmune encephalitis, etc.), drugs with
various patented names and a single international non-
proprietary name “human normal immunoglobulin”
are used. The dosage forms of these drugs are intended
primarily for intravenous administration and are often
referred to as “intravenous immunoglobulins” (IVIG).

IVIG preparations contain human multispecific
immunoglobulins (Ig), predominantly of class G,
obtained from the blood plasma of healthy donors, which
contain antibodies (AB) to a variety of antigens, given a
high level of viral safety is ensured [1, 2]. They may
differ in the ratio of Ig A and Ig G and in the mechanisms
of antigen inactivation. For the maximum therapeutic
effect, the drug must contain at least 95% Ig G with
distribution in subclasses 1-4 comparable to normal
serum and with a minimum amount of Ig A [2, 3].

IVIGs are used not only in replacement thera-
py for various immunodeficiencies, but also as immu-
nomodulatory agents; however, the mechanism of their
pharmacological and biological effects is not fully un-
derstood. Depending on the predominant participation
of Fab- (fragment antigen binding) or Fc- (fragment
crystallizable) fragments of immunoglobulin in the re-
actions, two possible mechanisms are considered [1, 3].

Thefirstgroup includes Fab-mediated neutralization
of autoantibodies, proinflammatory cytokines, and
activated complement components, induction of
apoptosis, inhibition of leukocyte adhesion molecules,
and restoration of the idiotypic — anti-idiotypic
network. It is believed that anti-idiotypic AB can bind
auto-AB, for example, to Nm acetylcholine receptors
in myasthenia gravis or to gangliosides in Guillain —
Barré syndrome [3]. The second probable mechanism,
involving the Fc fragment, includes activation or
inhibition of macrophages, monocytes, and dendritic
cells, as well as suppression of autoreactive B cells
and interaction with natural killers [3]. The listed
effects partly develop already in the process of
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infusion, however, a clinically significant effect after
IVIG administration is usually recorded after the
second day and lasts about 3—5 weeks, depending on
the half-life of a particular drug, which is determined
both by the properties of the molecule and, in some
cases, by factors of the body. It is the pharmacokinetic
parameters that determine the average duration
of the IVIG course, which ranges from 3 to 5 days
[3]. According to studies, IVIG drugs have an anti-
inflammatory effect at high doses, while at low
doses they can have an undesirable proinflammatory
effect [1]. When choosing an IVIG preparation for
treatment of autoimmune neurological diseases, the
absence of restrictions on single and daily doses,
the maximum allowable rate of administration, and
the stabilizer used in the manufacturing are very
important [2]. According to the current guidelines
in the Russian Federation (https://grls.rosminzdrav.
ru), indications for the use of IVIGs in neurology are
limited to Guillain — Barré syndrome (GBS), chronic
inflammatory demyelinating polyneuropathy (CIDP),
and multifocal motor neuropathy (MMN) (Table 1).

Table 1

Human normal immunoglobulin preparations for intravenous
administration registered in the Russian Federation for the
treatment of neurological diseases (State Register of Medicines,

09.02.2021)
Trade name of IVIG *

Kiovig, Immunoglobulin Sigardis,
Immunoglobulin Sigardis MT, Privigen,
Octagam, Intratect, Octagam 10%,
Gabreglobine-IgG, Flebogamma 5% DIF,
1.G.Vena, Gamunex-C

Disease

Guillain — Barré
syndrome

Chronic inflammatory
demyelinating
polyneuropathy

Privigen, Intratect, Gamunex-C

Multifocal motor
neuropathy

Kiovig, Intratect

Note: according to the instructions to the drug, Pentaglobin,
Imbioglobulin, Immunovenin, Gabreglobine, and Immunoglobulin
human normal (manufactured by Microgen and Nizhny Novgorod
Regional Blood Center named after N.Ya. Klimova) intended for
intravenous administration can only be used for replacement therapy
for immunodeficiencies.

Despite the fact that in some cases the use of IVIGs
is optimal in terms of safety and efficacy, there is a
fundamental problem in the form of the absence of
indications for some rare neurological disorders in the
instruction to the drug. Human normal immunoglobulin
preparations are widely used in international practice
for treatment for myasthenia gravis (MG), idiopathic
inflammatory myopathies, stiff person syndrome,
CIDP associated with monoclonal gammopathy of
undetermined significance (MGUS), some forms

of epilepsy, and active multiple sclerosis in women
during pregnancy. In these diseases, off-label use of
IVIGs takes place. At the same time, they are included
in the standards of medical care for CIDP, MG, and
acute disseminated encephalomyelitis (ADEM) [3, 4].
The aim of this work was to describe best practices in
using human normal immunoglobulin in patients with
immune-mediated neurological disorders according to
the data of the Neurology Department No.1 at Pavlov
First Saint Petersburg State Medical University.

MATERIALS AND METHODS

A monocenter, observational, retrospective and
prospective cohort study on the efficacy and safety
of IVIG in the treatment of immune-mediated
neurological diseases was conducted on the basis
of the neurological department No.1 of Pavlov First
Saint Petersburg State Medical University in 2016—
2021. The study included 20 people (14 women and
6 men), median onset of the disease was at the age
of 49.5 [35.3; 58.5] years. Of these, 3 patients were
diagnosed with MMN, 9 — with CIDP, 3 — with MG, 2
with autoimmune encephalitis, 2 — with neuromyelitis
optica spectrum disorders (NMOSD), 1 — with stiff
person syndrome (Table 2). IVIG preparations were
used following medical indications according to the
instructions or by the decision of an expert board of
physicians in cases of off-label use when assessing the
risk—benefitratio (accordingto the order ofthe Ministry
of Health and Social Development of the Russian
Federation No. 494 of 09.08.2005 “On the procedure
for using drugs in patients for health reasons” and the
Federal Law No. 323-FZ of 21.11.2011). The therapy
used human normal immunoglobulin preparations of
various trade names.

All patients signed an informed consent to IVIG
treatment. Medicines were administered intravenously
by trained medical staff directly in the patient’s ward.
The procedure was carried out in accordance with the
instructions and clinical recommendations or according
to the data of expert working groups in the case of off-
label application. Prior to infusion, adequate hydration
was performed, hematocrit, IgA, and creatinine levels
were determined [2], and thromboembolism risks
were assessed. In order to prevent the development of
systemic post-infusion reactions, premedication with
paracetamol (1,000 mg, orally) and chloropyramine
(20 mg, intramuscularly) was performed in all cases
[5]. During the infusion and within an hour after its
completion, the patient was under the supervision of a
physician assessing the somatic status.
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The dynamics of the neurological status was
assessed daily using scales developed for the
respective diseases (INCAT, QMGS, MoCA,
EDSS). Safety of IVIG therapy was assessed by the
presence and severity of adverse events [5]. Follow-
up from the initiation of the therapy ranged from 2 to
30 months.

Statistical processing of the obtained results was
not carried out due to the small sample size and the
heterogeneity of the data.

RESULTS

The main characteristics of the patients, as well as
regimens and results of IVIG therapy are presented in
Table 2.

Among patients with CIDP, the phenotype of
sensorymotor neuropathy was present in 7 patients,
predominantly motor phenotype — in 2 individuals. In
4 cases, a progressive course of polyneuropathy was
observed, in 5 — recurrent. Two patients (22%) with
CIDP after two courses of IVIG therapy according
to the INCAT scale showed partial regression of
symptoms. Five patients (56%) had stabilization
and no progression of symptoms after two courses
of therapy with IVIG at a dose of 2 g / kg. In four
(80%) out of five patients with a recurrent course,
new exacerbations were prevented during the entire
follow-up period.

In a patient with CIDP associated with MGUS,
within 7 months of continuous monthly IVIG therapy
with a starting dose of 2 g/ kg (134 g within 5 days) in
the first month and subsequent monthly course doses
of 1 g/ kg (67 g within 3 days), complete clinical
remission was observed. A patient with an atypical
variant of CIDP and concomitant podocytopathy
after a course of therapy at a total dose of 2 g / kg
developed an exacerbation 5 days after the end of the
therapy.

In the case of a patient with stiff person syndrome,
after 7 courses of regular IVIG therapy (at a dose of
1-2 g / kg), a clinical improvement was observed in
the form of a decrease in axial and limb hypertonicity,
as well as a decrease in the severity of dysarthria.

In 2 patients with autoimmune encephalitis
associated with antibodies to GAD, after 6 and
12 months of treatment, respectively, stabilization of
the condition, no progression of cognitive deficit, and
regression of epileptic seizures were observed.

In a patient with an exacerbation of NMOSD in
the second trimester of pregnancy and a clinical
presentation of complete transverse myelitis at the

cervical level, after a course of IVIG, significant
regression of symptoms was noted with changes in the
EDSS score from 4.0 to 2.5. Against the background of
subsequent administration of the drug at maintenance
doses for 2 months, no exacerbations were observed
during the six-month follow-up.

A patient with NMOSD associated with SLE and
severe lymphopenia underwent IVIG anti-relapse
therapy for 3 months monthly, at a starting dose of
2 g/ kg and a maintenance dose of 0.4 g / kg until the
level of lymphocytes was restored. No exacerbations
and negative trend in the EDSS score were registered
during the follow-up. Subsequently, the therapy was
shifted to rituximab.

All patients with stage [Vb and V MG according
to MGFA showed partial regression of symptoms and
an improvement by 13 points according to the QMGS
scale. Tolerability of IVIG therapy was assessed as
good. No infusion reactions were reported in any of
the cases. No delayed adverse events were observed
during the follow-up period.

DISCUSSION

The results of our observational study indicate
that long-term course use of IVIG preparations in
a heterogeneous group of neurological patients in
most cases leads to stabilization of the disease course
and regression of symptoms. Immunoglobulin was
effective and safe not only in cases of its use according
to indications, but also in off-label application, due to
a lack of other optimal or approved treatment options
for severe diseases of the peripheral and central
nervous system. The starting and maintenance doses
were determined by the instructions to the drug or
clinical guidelines and expert working groups in the
case of off-label use. The duration of therapy and
follow-up varied, from 5 days to 2.5 years, depending
on the disease and clinical situation.

Our positive experience with the use of IVIG in the
treatment of a number of autoimmune neurological
diseases confirms the data obtained by other authors
[2—4]. It is known that IVIGs are approved for the
treatment of a number of diseases and are a first-
line therapy in emergency neurological practice. For
example, in patients with GBS, IVIGs are effectively
used at a dose of 0.4 g/ kg / day for a course of 3 to
5 days (up to 2 g /kg per course) [3, 4]. There were
no patients with GBS among the participants in our
observational study, and, therefore, a comparative
assessment of the effectiveness of IVIG in this
pathology was not carried out.
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IVIG is used as a drug of choice in the treatment
of CIDP, including CIDP associated with diabetes
mellitus and uncontrolled arterial hypertension, as well
as in an atypical course of the disease, including motor
phenotypes [6—8]. The generally accepted starting dose
is 0.4 g/ kg / day, from 3 to 5 days (up to 2 g / kg per
course). In the maintenance regimen for CIDP, IVIG
can be administered according to different schemes:
a) a total dose of 0.4 g/ kg within 1 day, 1-2 times a
week; b) 1 g / kg within 2-3 days every 3—4 weeks;
¢) 2 g/ kg within 3-5 days every 4-6 weeks.

When the patient’s condition stabilizes during
IVIG therapy for 6-12 months, gradual dose
reduction or an increase in the interval between
injections is recommended. A combination of
glucocorticosteroids (GCS) and IVIG is allowed, as
well as administration of IVIG after completion of
the course of plasmapheresis [6—8]. In our cohort of
patients, the majority of individuals were diagnosed
with CIDP, and in all but one case, positive dynamics
was noted after 1-2 courses of immunotherapy. An
exception was the case of atypical CIDP with an acute
onset, etiologically associated with podocytopathy,
characterized by an aggressive course and resistance
to GCS, plasmapheresis, and IVIG. The features
of the disease in the patient were the presence of a
pronounced nephrotic syndrome caused by minimal
change disease (non-proliferative glomerulonephritis
with podocytopathy). Presumably, such clinical
presentation of CIDP is typical when the target of an
autoimmune attack is neurofascin, which is localized
both in the peripheral nervous system and in the
podocyte cytoskeleton [9].

Within 5 days after the infusion, there was no
increase in neurological deficit, but then bulbar
disorders and tetraplegia began to rapidly increase,
leading to intubation and follow-up in the intensive care
unit. In the future, a combination of cytostatic therapy
(cyclosporine and rituximab) and corticosteroids (oral
prednisolone) had a dramatic positive effect. The
lack of an adequate response to immunoglobulin can
probably be explained by the gradually progressive
nephrotic syndrome.

The off-label use of IVIG may be effective in
the treatment of paraproteinemic demyelinating
polyneuropathy associated with MGUS with Ig A and
Ig G [10, 11] and as second-line therapy in patients
with inflammatory myopathies (dermatomyositis,
polymyositis). The dose may vary from 0.4 g / kg to
2 g / kg, depending on the severity of clinical symp-
toms. Currently, there are no unambiguous data on the

effectiveness of IVIG in inclusion body myositis and
necrotizing autoimmune myositis [4, 12, 13].

With MMN, the effectiveness of IVIG has been
proven as the only method of pathogen-specific
therapy. The starting course dose should be at least
2 g / kg for 3-5 days. The total maintenance dose can
be 1 g/ kg for 2-3 days every 2—4 weeks or 2 g / kg
for 3—5 days every 1-2 months, although in our work
in one case it was possible to reduce it to 0.5 g / kg.
As a rule, patients with MMN require long-term,
continuous maintenance therapy with IVIG [14, 15].

Stiff person syndrome is a rare autoimmune
neurological disease associated with the presence of
antibodies to glutamate decarboxylase (GAD) and
amphiphysin. Currently, there areno generally accepted
schemes for its therapy, however, along with GCS,
IVIG and plasmapheresis have proven efficient. IVIG
is administered at a course dose of 2 g / kg, followed
by repeated courses at a dose of 1 g/ kg. The duration
of treatment and the interval between injections are
determined by the level of autoantibodies and the
severity of clinical symptoms [16]. In our cohort, a
patient diagnosed with stiff person syndrome received
7 courses of IVIG infusions, during which a steady
decrease in the severity of clinical manifestations was
observed.

AE is a group of rare immune-mediated
inflammatory diseases of the central nervous system. Its
clinical presentation is dominated by encephalopathy
of non-infectious origin, associated with the presence
of autoantibodies of different specificities (to proteins
of presynaptic terminals — GAD or amphiphysin; to
synaptic proteins in neurons — GABAa,b receptors,
AMPA receptors, VGC channels, NMDA receptors,
etc.). Along with GCS and plasmapheresis, IVIG is
referred to as first-line therapy, with a recommended
dose of 2 g / kg per course. Second-line drugs include
rituximab and cyclophosphamide [17]. In our study,
for the patient with ineffective previous treatment
with rituximab, IVIG therapy was accompanied by
stabilization of the disease course throughout the year.

IVIGs are not included in the standard treatment
regimen for multiple sclerosis (MS) and NMOSD.
However, in MS and NMOSD, they are used in certain
clinical situations, namely in children, in pregnant
women, sometimes in severe exacerbations or verified
immunodeficiency [3, 18-20]. In NMOSD, therapy
with IVIG preparations to prevent the development
of relapses can be carried out in the presence of
contraindications to immunosuppressants [20]. In our
cohort, in one patient with NMOSD, an exacerbation
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developed during pregnancy, and in the second patient,
it developed due to lymphopenia, the genesis of which
was initially unclear, and later SLE was diagnosed as
a comorbid condition. IVIG treatment in both cases
was accompanied by rapid suppression of disease
intensity, in the second case — after ineffective anti-
relapse therapy with GCS and rituximab.

Of course, our observational study has a number
of significant limitations, such as a small sample and
demographic heterogeneity of patients, analysis of a
wide range of diseases, use of various IVIG drugs,
and a lack of randomization and a comparison group.
Nevertheless, the results of the study seem to be
important evidence of the efficacy and safety of IVIG
preparations in the treatment of a number of immune-
mediated diseases of the nervous system. They are often
used in situations when other approved treatments are
not effective or contraindicated, or when there is no
approved therapy for certain nosological entities.

CONCLUSION

The use of IVIGs for the treatment of rare severe
neurological diseases is possible not only within the
approved indications, but also in the off-label fashion,
taking into account known data on the pathogenesis
and after assessing the risk — benefit ratio for patients
in accordance with the order of the Ministry of Health
and Social Development of the Russian Federation
No. 494 of 09.08.2005 “On the procedure for the
use of medicines in patients for health reasons” and
Federal Law No. 323-FZ of 21.11.2011. These drugs
have a good efficacy / safety ratio and in some cases
may be the only means of treating life-threatening
conditions and preventing profound disability.
Potential systemic infusion reactions (fever, myalgia,
asthenia, nausea, anaphylaxis) can be prevented by
premedication. Further studies of IVIG preparations
are required to determine their optimal doses,
frequency of administration, as well as the duration of
therapy for various neurological diseases in order to
scientifically substantiate the expansion of the list of
diseases for their use in the standards of medical care
for neurological patients.
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