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Abstract. The prognostic value of diagnostic tools in patients with seropositive myasthenia gravis: a retrospective
study of 31 cases. Gryb V.A., Tretyakova A.l.,, Titov I.I., Chudovska L.D., Nasonova T.I., Slobodin T.M.,
Doroshenko O.0. To confirm the diagnosis of myasthenia gravis (MG), in addition to clinical observation of the
muscle weakness dynamics, pharmacological and functional tests, Computed tomography/Magnetic resonance imaging
(CT/MRI) of the mediastinum, detection of antibodies to acetylcholine receptors (AChR) and to muscle specific tyrosine
kinase (MuSK)/; electrophysiological tests are used: rhythmic nerve stimulation (RNS)/decrement test and electro-
myography of a single muscle fiber (single-fiber EMG (SF-EMG)/jitter). The aim of our study is to determine the
possible relationship between the level of antibodies to AChR and the decrement test value, to verify a correlation
between SF-EMG and the severity of MG seropositive to AChR. To evaluate the effectiveness of pathogenetic treatment
and prediction of the duration of remission according to the results of the study. A total of 31 patients with myasthenia
gravis seropositive to AChR were examined, among whom there were 19 (61.3%) women aged 19 to 74 years. The
pattern of muscle weakness was evaluated by a score of the International Clinical Classification of Severity of
Myasthenia gravis scale (MGFA). The presence of respiratory failure and its degree was assessed by spirography. The
number of antibodies to AChR was determined using enzyme-linked immunosorbent assay (ELISA). The criteria for
inclusion in the study were the confirmed diagnosis of seropositive myasthenia gravis with an AChR antibody level of
more than 0.5 nmol/L. All patients underwent electrophysiological studies. Patients were examined three times: 1) at
the time of visiting the doctor (in the hospital or on an outpatient basis); 2) in 16 and 3) in 24 weeks from the start of
the study. Depending on the clinical condition of the patients the following treatment was prescribed. pyridostigmine,
methylprednisolone, azathioprine. Statistical analyses were performed using the statistical computing environment R (R
Core Team). In the dynamics of observation, a decrease in the level of antibodies to AChR and an improvement in the
condition of patients according to the MGFA classification were generally observed but no correlation was found
between the severity of MG and the level of antibodies to AChR during the first visit (Kruskal-Wallis test: H (4,
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N=31)=2.23 p=0.69); during the second visit (Kruskal-Wallis test: H (5, N=31)=9.44 p=0.09), as well as during the
third visit (Kruskal-Wallis test: H (2, N=30)=2.74 p=0.25). A correlation was found between the concentration of
antibodies to AChR and a thymectomy in the clinical history (Kruskal-Wallistest: H (I, N=7)=3.153752 p=0.07): over
time, the level of antibodies decreased. Decrement test deviations were detected in 23 (74.2%) of the 31 patients, SF-EMG
—in 20 (95%) of 21 patients. Abnormal jitter was recorded in 100% of cases with a generalized form of myasthenia gravis.
During all three visits, a correlation was determined between the highest decrement test of symptomatic muscle and MG
severity according to MGFA (r=0.39; p=0.042), (r=0.35; p=0.048), (r=0.41; p=0.039),; and also between the jitter value
and MG severity (r=0.54; p=0.032) (r=0.35,; p=0.048), (r=0.61,; p=0.034 respectively). Analysis of the contingency tables
using the exact Fisher test provided information on the best method of treating patients. We consider that the most effective
prognostic test that may affect the choice of further treatment is SF-EMG. However, due to the difficulties of using this
method in routine practice, rhythmic nerve stimulation (RNS) test in clinically weak muscles should be recommended. It is
not recommended to monitor antibodies to AChR in order to predict the course of the disease, it is better to use this test
only for the diagnosis of seropositive myasthenia gravis.

Pedepart. IIpornocTuyHe 3Ha4YeHHA AiarHOCTHYHHUX TEeCTiB Y XBOPHX Ha cepomo3UTHBHY MiacTeHilo. I'pud B.A.,
TpersaikoBa A.l.,, Tiros I.I., UYymosceka JI.JI., Haconoa T.I., Cao6oxin T.M., Jlopomenko O.0. /a1 nio-
meepodicenns diaenosy miacmenii (MG), Kpim KIHIYHO2O cnocmepediceHHs OUHAMIKY CIAOKOCMI M 316, hapmaxonoeiunux
ma  QYHKYIOHATbHUX Npob, Komn tomepra momozpadis/maenimmuo-pesoHancia momoepagia (KT/MPT) cepedocminns,
susgnenns anmumin (AT) do ayemunxoninosux peyenmopie (AChR) ma 0o m’a3060i cneyugiunoi muposunxinasu (MuSK),
3aCmMoco8yiomy elekmpoqhiziono2iuni mecmu: pummiyHy CImuMyIsyilo Hepea /Oekpemenm-mecm/ ma eiekmpomioepagiio
NOOOUHOKO20 M 51306020 6010KHA (single-fibre EMG (SF-EMG) /Ooicummep/). Mema pobomu — eusHauumu MONCIUGULL
36 ’s130K midic pienem AT 0o AChR, oanumu dexpemenm-mecmy, SF-EMG ma cmynenem mssckocmi MG, cepono3zumu6noi 0o
AChR, a maxosic ModcIugicms OYiHKU eqheKmUSHOCME NAMOSEHEMUYHO20 JIKYS8AHHSL I RPOSHO3Y8AHHS MPUSALOCI PEMICI 3a
pesyrbmamamu 0anux oocuiovicers. Obcmedicenunt 31 nayienm iz miacmenicro, ceponosumushoro 00 AChR, ceped sxux Oyno
19 (61,3%) acinok y siyi 6i0 19 0o 74 pokis. [lamepn m's13060i crabkocmi oyinioganu 3a wkaiorw Mix@cHapoOHOT KiiHIiuHOL
raacugixayii mssckocmi miacmenii (MGFA). Ilposodunu cnipocpaito 05t 6UsGIEHHA CMYNeHsl OUXATbHOL HeOOCMAMHOCHL,
Kinokicme AT 0o AChR eusnauanu 3a Oonomocor imyHogepmenmuoeo awnanizy (ELISA). Kpumepiem exmouenns 6
odocnioxcents 0ye ycmarosneHutl 0iacHo3 ceponosumusHoi miacmenii 3 pienem AT 0o AChR Ginvwe 0,5 nmonv/n. Yciu
xeopum Oyn0 npogedeHo erekmpoghizionoeiune 0ocnioxcents. Xeopux oocmedicysanu mpudi: 1) npu 36eprenni oo nikaps (y
cmayionapi abo ambyramopro), 2) uepe3 16 ma 3) uepes 24 muoicHi 8i0 nouamky OOCTIOHCEHHS. 3aneHCHO 8i0 KIHIYHO2O0
cmauHy nayieHmam NpusHauan JiKy8aHHsA: NipUOOCMUSMIH, Memuinpeonizonon, azamionpur. CmamucmuyHy o00pooKy
pe3yibmamié  QOCHOJNCEHH NPOBOOUTU  3A OONOMO20I0 KOMN IOMepa 3 NPOSPAMHUM — cepedosuiyem  CIAMUCUYHUX
po3paxyHkie «Ry». ¥V ounamiyi cnocmepesicenns 8 yinomy giomiuanu smenuenus pigna AT 0o AChR ma noxkpawenus cmany
xeopux 3a kracugixayiero MGFA, ane ne 6yno susigneno 3anexcHocmi (Kopensyil) Midic cmynenem msajicKocmi miacmenii ma
pisnem AT 00 AChR na nepuiomy eizsumi (Kruskal-Wallis test: H (4, N=31)=2,23 p=0,69); na opyeomy eizumi (Kruskal-
Wallis test: H (5, N=31)=9,44 p=0,09), a maxooic na 3-my eizumi (Kruskal-Wallis test: H (2, N=30)=2,74 p=0,25). Busisneno
36’azok konyenmpayii AT 0o AChR ma mumexmomii ¢ anamnesi (Kruskal-Wallis test: H (1, N=7)=3,153752 p=0,07): 3
Yacom pieeHb aHMumin 3meHuly8ascs. Bioxunenns dekpemenm-mecmy 6yau euseneni y 23 (74,2%) 3 31 xeopoeo, SF-EMI"—y
20 (95%) 3 21 nayienma. Anomanvruil documep peecmpyeanu 6 100% sunaoxis eenepanizosanoi gpopmu miacmenii. Ha gcix
MPbOX Gi3UMax 6y10 6CIMAHOBIEHO KOPEISYIUHULL 36 30K MIJIC NOKAZHUKOM HAUBUUI020 OeKPEMEHM-MECLY CUMIIOMHO20
Mm’a3a xeopoeo ma cmynenem maxckocmi MG 3a MGFA (r=0,39; p=0,042), (r=0,35; p=0,048), (r=0,41; p=0,039); mixc
3HaueHHaM Ooxcumepa ma cmynenem maxckocmi MG 3a MGFA (r=0,54; p=0,032) (r=0,35; p=0,048), (r=0,61; p=0,034)
8i0n08ioHo 8i3umam. Pe3ynbmamu ananizy maoauyb cHpaxceHocmi 3 uKopucmanuam xpumepia Diutepa oanu 3moey
iHghopmysamu npo HaUKpawu Memoo JiKy8aHHA O00CHioxcysaHux nayicumis. Haileghexmusniwum npoeHocmuyHuM
MecmoM, Wo eniueas ou Ha eubip nodamrbuoi makxmuku nikyeanns, eeaxcacmocsi SF-EMG, ane épaxogyiouu cknaouicmo i
3ampamuicmo 11020 NPOBEOEHHs, MOJCHA PEKOMEHOYBAMU PUMMIYHY CMUMYIAYIIoO 6 cumnmomuux m’szax. He
pexomenoyemucsi npoeooumu monimopune AT 0o AChR 3 memoio npocHo3y nepebizy 3axX60pio6amHs, a UKOPUCTIOBYBAMU
yeui mecm minbKu OJs1 BCIMAHOGNICHHSL CEPONO3UMUGHOL MIACMEHIL.

Myasthenia gravis (MG) is the most common
autoimmune disease associated with the production
of antibodies to the structures of the neuromuscular
junction which is based on the destruction of
acetylcholine receptors by factors of humoral and
cellular immunity. Myasthenia gravis is classified as
a disease mediated by B-cells depending on the
balance of T-cell concentration [10].

Diagnosis of MG is primarily based on clinical
observation of skeletal muscle weakness dynamics.
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The diagnosis is confirmed by:

1. Testing of blood serum for the presence of
known myasthenic autoantibodies: antibodies to
nicotinic acetylcholine receptors (AChR) and to a
specific enzyme — muscle specific tyrosine kinase
(MuSK).

2. Electrophysiological tests, including rhythmic
nerve stimulation (RNS) /decrement test/ and elec-
tromyography of a single muscle fiber (single-fiber
EMG (SF-EMGQG) /jitter/).
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3. Inhibition of acetylcholinesterase using a
pyridostigmine test or ice pack on the eyes, usually
improves symptoms [8, 15].

After the diagnosis of MG, a search for a possible
cause is carried out, i. €., CT/MRI of the media-
stinum is performed to identify thymoma.

In patients with double seronegative MG, i. e., in
the absence of antibodies to AChR and MuSK, the
spectrum of autoimmune synapse targets also inclu-
des agrin, protein 4, that is associated with low-den-
sity lipoprotein receptors (LRP4) and collagen Q, as
well as a number of postsynaptic structures, in
particular transcription factor SOX1, muscle protein
titin, ryanodine receptors (RyR).

The presence of antibodies to these structures is
associated with thymoma in patients under 60 years
of age or is observed in individuals with late onset of
MG without thymoma [17].

Since antibodies to agrin and its LRP4 receptors
can also occur in amyotrophic lateral sclerosis [2],
and antibodies to titin in rheumatoid arthritis,
systemic lupus erythematosus [17], it is still not
clear how specific these antibodies are to myasthenia
gravis. Antibodies to transcription factor SOX1 are
markers of paraneoplastic syndrome (including
Lambert-Eaton syndrome) [6].

According to the guidelines of the British Neuro-
logy Association, Myasthenia Gravis Association-UK
[8], neurophysiological tests can help establish a
diagnosis in seronegative patients with suspected MG.

Repeated rhythmic stimulation of nerves (decre-
ment-test) is the initial mandatory test; in a negative
result SF-EMG should be considered which has low
specificity and can be positive in a wide range of
other processes such as denervation and myopathic
disorders but at the same time the most sensitive
technique in detecting the reliability of neuromus-
cular junctions (NMJ) [14].

Patients with MG should be managed by an
experienced neurologist, preferably working in a
large neuromuscular centre with critical care sup-
port, who provides adequate assistance in exacer-
bation and prevention of these exacerbations, pre-
dicts the course of the disease. This is also important
for special situations, such as pregnancy and delivery,
as patients often suffer relapses in the puerperium.

The following questions demand answers:

1. Is it possible to determine the severity of MG
by the level of antibodies to AChR / MuSK or
according to electromyography?

2.1Is it reasonable to predict the course of the
disease to continue or replace immunosuppressive
therapy?

3.Is it possible to prevent exacerbation in
pregnant women with MG by rapid immunomo-
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dulation, i.e., by the introduction of human
immunoglobulin?

Some studies have shown that determining the
concentration of antibodies to an antigenic target in
myasthenia gravis, in particular AChR, can be not
only an additional diagnostic criterion for this di-
sease but also serve as a source of information. This
information makes it possible to predict the course
of the disease and objectify the suppression of auto-
immune aggression with an assessment of the
reliability of the achieved remission with adequate
pathogenetic therapy [5].

Other authors believe that the absolute titer of
antibodies to AChR is not related to the severity of
MG, the presence or absence of thymoma, to the
sex, age, and duration of the disease [15, 17]. Ho-
wever, this indicator may be a useful marker for
inadequate immunotherapy [13].

SF-EMG is currently recommended for diagnosis
and monitoring of MG but this technique has a less
enroll in daily clinical practice outside academic
institutions. Repetitive nerve stimulation (RNS) is
not as sensitive as SF-EMG but it is the most widely
used electrodiagnostic method in the evaluation of
suspected neuromuscular transmission disorders. RNS
is technically easier and does not require specialized
technical training and skill as SF-EMG. Repetitive
nerve stimulation was first used by Jolly in 1895.

There are data on the number of deviations
during low-frequency RNS in patients with MG.
According to report of Chen Y.P. et al. [4] from
large Center for Myasthenia Gravis in Beijing, Chi-
na, they analyzed the positive rates of RNS in 436
MG patients and compared the abnormalities in
different nerves including facial, accessory, axillary
and ulnar nerves.

Among them, 73.85% had abnormal recordings
on low-frequency RNS test. The highest abnormality
was in facial nerves (82.30%), then axillary nerves
(52.17%) and the lowest — in ulnar nerves (27.64%).

The positive rates of RNS in ocular MG were
significant lower than those in generalized MG
patients. And there were no significant statistical
differences of RNS abnormal rates in types Ila, IIb,
III and IV MG patients with 89.66%, 82.56%,
91.67% and 83.33%, respectively.

In ocular MG, 16.34% patients were positive in
RNS test in the stimulation of accessory, axillary and
ulnar nerves. And 79.50% patients with generalized
MG had two or more nerves with abnormal results.

As noted by Baruca M. et al. [16], it was not yet
possible to establish the prognostic significance of
lengthening / shortening of jitter depending on changes
in the severity of MG. Although, according to the re-
sults of their own studies, the authors indicate that there
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is a correlation between the deterioration of patients’
state and the growth of jitter according to SF-EMG.

Aim of the study: to answer or the following
controversion questions:

1. Is there a relationship between the level of
antibodies to AChR with the severity of AChR MG?

2. 1Is there a correlation between the decrement
test and jitter with the severity of AChR MG?

3. Is it possible to evaluate the effectiveness of
pathogenetic treatment and the stability of remission
in this category of patients?

MATERIALS AND METHODS OF RESEARCH

We retrospectively analyzed the clinical course
of 31 MG patients who presented with only mild and
moderate symptoms; 22 (71%) of them had SF-
EMG data. We correlated their SF-EMG results with
the severity of their later clinical course.

The research was conducted in accordance with the
principles of bioethics set out in the WMA Declaration
of Helsinki — “Ethical principles for medical research
involving human subjects” and “Universal Declaration
on Bioethics and Human Rights” (UNESCO).

A total of 31 patients with seropositive MG un-
derwent standard clinical diagnosis process, including
19 (61.3%) females, ranging from 19 to 74 years with a
female-to-male ratio of 1.6:1. The mean age was
47.9+£16.9 years. There were 4 females/1 male, up to
30 years old between 30 and 60 years — 11/8 people,
over 60 years — 4/3 people respectively.

9 patients were observed and treated in the
neurological department of the municipal non-profit
enterprise City Clinical Hospital No. 1 of the Ivano-
Frankivsk City Council (Ivano-Frankivsk) and 22
patients were observed and treated at the Department
of Neurology No. 1 of the P.L.Shupyk National
Medical Academy of Post-graduate Education
(Kyiv) during 2017-2019.

A thymectomy was performed in 7 (22.6%)
patients. Among the concomitant diseases, the most
common pathology was the cardiovascular system
(38.7%) which corresponds to the general population
trend as well as thyroid disease (19.3%). According
to Gilhus N.E. et al. [9], thyroid diseases are comor-
bid for MG.

Following the SF-EMG study, treatment deci-
sions were determined by neurologist. All patients
received pyridostigmine. Immunosuppressive medi-
cation was given to all patients who do not have a
fully satisfactory functional result with symptomatic
and supportive therapy alone (77.4%): 57% — corti-
costeroids (of which 29% — periodically, with
worsening condition), 43% — azathioprine.

The pattern of muscle weakness, i. e., the severity
and its predominant distribution, was evaluated by a
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score of the International Clinical Classification of
Severity of Myasthenia gravis scale [10]. The pre-
sence of respiratory failure and its degree was
assessed by spirography (“SpiroComProfessional”,
Kharkiv) according to the indicator “Forced vital
capacity (FVC)”: the normal FVC range for an adult
is 80% or more, 65-79% — mild manifestations of
respiratory failure, 50-64% — medium, less than 50%
— severe respiratory failure [1]. The number of
antibodies to AChR was determined using enzyme-
linked immunosorbent assay (ELISA).

The criteria for inclusion in the study were: the
confirmed diagnosis of seropositive MG with an
AChR antibody level of more than 0.5 nmol/L.
Exclusion criteria: systemic diseases, acute myocardial
infarction, acute stroke, purulent focus (abscess),
cancer, decompensated somatic diseases, fever.

All patients underwent electrophysiological stu-
dies. 10 patients underwent RNS test in the scientific
and practical center of electrophysiological research
on the basis of the Department of Neurology and
Neurosurgery of Ivano-Frankivsk National Medical
University on the computer complex "Neuro MEP
Micro EMG" (Neurosoft, RF).

Indicators from the weakest muscles (orbicularis
oculi, deltoid, extensor digitorum communis) are
averaged according to the generally accepted
technique. [11]. In addition to the decrement test, 22
patients underwent an SF-EMG jitter study according
to individual examination plans at the Department of
Functional Diagnostics of the Institute of Neurosurgery
named after Academician A.P. Romodanov National
Academy of Medical Sciences of Ukraine (Kyiv) on
the Neuro-M VP-4 computer complex (Neurosoft, RF).

After signing the informed consent for the study
the patients were examined three times:

1) when contacting a doctor (in a hospital or on
an outpatient basis), 2) after 16 and, 3) 24 weeks
after the start of the study.

7 patients arrived on the second visit earlier than
planned: in 3-10 weeks due to worsening of con-
dition. One patient arrived 19 weeks later, 5 weeks
earlier than the planned 3rd visit. Depending on the
condition of the patients treatment was prescribed
according to the protocol [15].

Assessment of MG severity by MGFA, RNS, SF-
EMG was performed 4 hours after taking the mor-
ning dose of pyridostigmine.

Statistical analyses were performed using the
statistical computing environment “R” [11]. The
average value and the standard deviation of the
studied populations are denoted by M=*c.

We used the Kruskal-Wallis analysis of variance
and the median criterion which allow us to compare
the values of the characteristics in several
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observation groups as well as the Kendall rank
correlation coefficient which is one of the nonpara-
metric measures of the characteristics dependence.
The choice of non-parametric methods is dictated by
the small sample size. Its peculiarity is that it can be
used in the case of a small number of observations,
even if there are only one such observations.

The Fisher Exact Test for Count Data is implemen-
ted using the “R” environment (basic statistical appli-
cations) during the second and third visits to determine

the effectiveness of treatment according to the relation-
ship between the prescribed regimen and the dynamics
of MG severity by the MGFA quantitative score.

RESULTS AND DISCUSSION

At the initial examination of patients according to
MGFA the distribution of the disease severity was as
follows: Class I — 3 (9.7%), Class Ila — 12 (38.7%),
Class IIb — 6 (19.4%), Class Illa — 3 (9.7%), Class
IIIb — 6 (19.4%) (Tabl. 1).

Table 1

Distribution of patients with myasthenia gravis according to the MGFA class during the study

MG severity
Visit : —
without clinical I Ila b Illa IIb IVa v
manifestation
1 1 3 12 6 3 6
2 3 8 12 4 2 1 1
3 7 11 11 - 1 -

The mean duration from initial symptom to de-
finite diagnosis was 50.62+33.30, ranging from 3 to
114 months.

The clinical picture of almost half of the patients
(45.2%) was characterized by weakness of the
muscles of the trunk and / or proximal limbs with
involvement of the bulbar muscles and weakness of
the oculomotor muscles of varying severity as well
as impaired respiratory function according to the
FVC values determined by spirometry.

In addition to pyridostigmine, immunomodu-
latory therapy with plasmapheresis or human immu-
noglobulin was prescribed to almost all patients with
worsening conditions — 22 patients (70.9%). Immu-
nosuppressive therapy in the form of methylpred-
nisolone was prescribed or extended to 12 patients
of 31 (38.7%), azathioprine — 3 (9.7%) patients,
combined immunosuppressive therapy (methylpred-
nisolone + azathioprine) was received by 4 (12.9%)
patients with a prospect transition after 3 months to
monotherapy with azathioprine. 10 patients refused
the prescribed immunosuppressive therapy.

The average AChR antibodies level at the begin-
ning of the study was 18.63+£17.20 (minimum 2.4;
maximum 78.6) nmol/L. In 93.5% of cases, the AChR
antibodies level was not more than 40.0 nmol/L.

RNS deviation was found in 23 of 31 patients
(74.2%), SF-EMG - in 20 of 22 (91%) patients. In
one case (class I according to MGFA classification)
the changes in electrophysiological indicators are
not established; abnormal jitter is registered in 100%
of generalized form of MG cases.
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The indicators of the decrement of M-responses
during stimulation with a frequency of 3 Hz depen-
ding on the studied muscles are as follows: m. orbi-
cularis oculi — 10.9% (from 3.3% to 23.9%);
m. digastricus — 10.9% (from 3.4% to 19.9%); m. tra-
pezius — 14.2% (from 2.3% to 35.7%); m. deltoideus —
18.6% (from 4.3% to 60.1%); m. abductor digiti
minimi — 5.9% (from 0.3% to 15.8%).

A weak correlation was found between the
high decrement test of the patient’s symptomatic
muscle and the severity of MG according to
MGFA (r=0.39; p=0.042). The maximum values
of jitter averaged: in m. orbicularis oculi
75.8€21.5 (minimum 42.4; maximum 96.6) us;
m. deltoideus 164.5+52.5 (minimum 42.4; maxi-
mum 201.1) ps; m. extensor digitorum 155.2+49.1
(minimum 51.1; maximum 186.1) us (Fig.).

A moderate relationship (r = 0.54; p = 0.032) was
determined between the jitter value and the MG
severity according to MGFA. During the second
visit, in 16 weeks, in three patients (9.5%) a com-
plete remission of the disease was recorded, the
number of patients with I class of severity according
to MGFA almost tripled compared with the previous
visit. It is important that cases with mild respiratory
failure (IIb class MGFA) decreased from 19.3% during
the first visit to 12.9%, and IlIb MGFA during the
second visit was only in one patient (first visit — 19,4%
of cases, the second visit — 3.2%); while in addition to
limb weakness the patient was found to have moderate
respiratory failure (FVC — 63%).
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Neuromuscular jitter recording orbicularis oculi muscle (shown in a super imposed mode):
(A) Abnormal jitter in a 35-year-old patient with MG (mean consecutive discharge (MCD) =186,1 ps).
(B) Normal jitter in a 52-year-old patient with ptosis (MCD =31.5 ps)

It should be noted that patients with MGFA grade
IIb, IIIa, and IIIb established at this visit did not
receive immunosuppressive therapy; and they were
persuaded to take medication of this group. In
general, there was an improvement in the condition
of patients, except in one case when a patient with a
previous MGFA Ila treated with methylprednisolone
8 mg every other day developed pneumonia and an
exacerbation of the disease (MGFA V requiring
mechanical ventilation).

Assessing the dynamics of MG severity in each
patient, we got the following picture: worsening of
the condition occurred in 5 patients (16.1%), a
decrease in severity — in 22 (71%), 4 (12.9%) pa-
tients remained unchanged. Using Fisher exact test
with the “R” program, the relationship between the
treatment method (applied medication and treatment
regimens) and its results (p=0.048) was revealed.
Along with dose adjustment of pyridostigmine,
immunomodulating  therapy was additionally
prescribed for patients with worsening conditions —
plasmapheresis or human immunoglobulin.

Immunosuppressive therapy in the form of
methylprednisolone was continued in 12 (38.7%)

patients, with increasing the dose in four of them, in
two — it was reduced; in one patient, the medication
was canceled, 6 of 31 patients (19.4%) were additio-
nally prescribed a corticosteroid, 5 (16.1%) patients
received azathioprine, three of which canceled
methylprednisolone; four patients received methyl-
prednisolone + azathioprine. Three patients (9.7%)
refrained from immunosuppressive therapy.

The AChR antibodies level during the second
visit was 18.66+21.16 (minimum 1.8; maximum
67.0) nmol/L (p=0.996).

Only one patient had an antibody level above
30.0 nmol/L. In a patient with MGFA V, the AChR
antibodies level was 38.0, and during the first visit in
MGFA Ila — 78.0 nmol/L.

During the second visit, a weak correlation was
also confirmed between the high decrement test
score for symptomatic muscle and MG severity
according to MGFA (r=0.35; p=0.048). Since the
maximum jitter value during the first visit was
observed in m. deltoideus, this indicator is taken as a
basis. Then the task was set: to estimate the average
jitter value for all classes of MG severity during all
visits (Tabl. 2).

Table 2
Jitter analysis according to MGFA and visits (M+m)
MG severity, Number of patients (n = 22)
Visit - —
Without clinical I Ila TIb IlIa b \%
manifestations
1 55.2+11.3 56.8+15.4 98.7£23.6 97.3+24.3 112.3£36.6%/%%  136.2+40.1%/%* -
2 65.4+8.4 79.3£32.9 112.9+32.0*% 102.3+35.1 117.4425.0 123.0+16.6%/%* 187.54
3 64.8+12.7 73.4+33.2 123.6+28.4% - 107.3£16.9 - -

Notes: * statistically significant difference in jitter between class Ila-IIb and patients without clinical manifestations; ** statistically significant
difference in jitter between classes I1la-I1Ib and class I; # statistically significant difference in jitter between class V and classes I-111b.
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It is noticeable that there is a significant dif-
ference in jitter with an increase in the MG severity
but a clear relationship is not traced. A moderate
correlation was confirmed between the jitter value
and MG severity during the second visit (r=0.59;
p=0.031).

During the third visit, no patient showed signs of
respiratory failure (FVC>80%), i. e., the maximum
severity was Illa according to MGFA classification
in only one patient who was not taking immuno-
suppressive therapy and was ready to do it, Ila — in
12 patients (47%), 11 patients (38.1%) had isolated
oculomotor disorders (class I according to MGFA),
7 patients had no complaints, one patient did not
appear on the third visit.

The AChR antibodies level during the third visit
compared with the second visit was 9.36+7.82 (mi-
nimum 0.40; maximum 31.0) nmol/L (p=0.001). In
one patient, the antibody concentration was 31.0,
and in another 22.0 nmol/L. During the third visit, a
weak correlation was also verified between the
decrement index of the M-responses from the symp-
tomatic muscle and the MGFA class (1=0.41;
p=0.039). A moderate correlation was confirmed
between the jitter value and the MG severity according
to MGFA (r=0.61; p=0.034) during the third visit.

In the dynamics of observation, in general, a
decrease of the AChR antibodies level and an
improvement of patients condition according to the
MGFA classification were noted but there was no
correlation between MG severity and the AChR
antibodies level during the first visit (Kruskal-Wallis
test: H (4, N=31)=2.23, p=0.69), which was confir-
med by the median test (Chi-Square=1.79; df=4,
p=0.77). Also, no correlation was found between
these indicators during the second and third visits:
during the second visit (Kruskal-Wallis test: H (5,
N=31)=9.44, p=0.09), confirmed by the median test
(Chi-Square =6.97, df=5, p=0.22), and also during the
third visit (Kruskal-Wallis test: H (2, N=30)=2.74,
p=0.25) and Chi-Square =2.50, df=2, p=0.29, res-
pectively). There was no gender dependence of
antibodies to the AChR level (Kruskal-Wallis test: H
(1, N=31)=.1819363, p=0.67) and the median test
Chi-Square = .3977273, df=1, p=0.53). A correlation
was revealed between the concentration of the AChR
antibodies level and a thymectomy in the clinical
history (Kruskal-Wallis test: H (1, N=7)=3.153752,
p=0.07): the level of antibodies decreased over time.

The decrement index of the M-responses from
the symptomatic muscle did not reveal a correlation
between high decrement values and muscle weak-
ness signs. Although during all three visits, a weak
correlation was determined between the high
decrement test from symptomatic muscle and MG

21/ Tom XXVI/ 3

severity (r=0.39; p=0.042), (r=0.35, p=0.048), (r=0.41;
p=0.039), respectively.

The maximum of jitter values averaged: in m.
orbicularis oculi 75.8£21.5 (minimum 42.4; maxi-
mum 96.6) us; m. deltoideus 164.5£52.5 (minimum
42.4; maximum 201.1) us; m.extensor digitorum
155.24+49.1 (minimum 51.1; maximum 186.1) ps. A
moderate correlation between the jitter value and
MG severity was established during all three obser-
vation visits (r=0.54; p=0.032), (r=0.35; p=0.048),
(r=0.61; p=0.034).

It has been demonstrated that the obtained results
are consistent with the data of Reliability of SF-
EMG authors [11], where the sensitivity of electro-
physiological tests and a high degree of jitter
anomaly in SF-EMG were confirmed, especially in
seropositive patients. The authors indicate that the
sensitivity of SF-EMG in the diagnosis of MG was
98% (95% CI: 0.94-1.02), while the specificity was
70% (95% CI: 0.54-0.86) with a positive predictive
value of 79% (95% CI: 0.74-0.79) and a negative
predictive value of 97% (95% CI: 0.94-0.99). lLe.,
normal SF-EMG results would be unlikely in
patients with MG.

Therefore, SF-EMG is considered the best pro-
gnostic test that would influence the choice of
further treatment tactics but given the complexity
and cost of its implementation, RNS in symptomatic
muscles should be recommended. We do not
recommend monitoring the AChR antibodies level
in order to predict the course of the disease but use
this test to identify seropositive MG.

Analysis of the contingency tables using the
exact Fisher test provided information on the best
method of treating patients. The relationship bet-
ween the prescribed treatment during the first visit
and the results obtained during the second visit is
weak, not statistically significant (p-value =0.1564).
Apparently, there was an effect on the outcome of
immunosuppressive therapy rejection in 10 (32.3%)
patients. The relationship between the prescribed
treatment during the second visit and the observed
results during the third visit is strong, statistically
significant. The results of calculations by the Fisher
criterion: p-value =0.01966.

Therefore, the use of a regimen where aza-
thioprine or glucocorticoid is added to the base
pyridostigmine medication makes it possible to
significantly increase the treatment effectiveness.

CONCLUSIONS

1. Repeated analyzes of the Acetylcholine Recep-
tor antibodies level for treatment control management
in patients with seropositive myasthenia gravis are not
recommended.
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2. A weak correlation between the maximum rate
of decrement according to repetitive nerve stimulation
test in the weakest muscles and Myasthenia Gravis
severity was observed.

3. Single fiber EMG is the best prognostic test
that correlates with the disease severity and affects
the choice of further treatment tactics. Due to the

difficulties of using this method in routine practice,
rhythmic nerve stimulation test in clinically weak
muscles should be recommended.
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