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Abstract. Features of depression development in myasthenia gravis. Kalbus O.1., Makarov S.0., Shastun N.P.,
Somilo O.V., Bukreyeva Yu.V. The relative risk of developing depression in myasthenia gravis is 2.14 times higher
than in the general population. The features of depression in myasthenia patients remain poorly understood and need to
be clarified. The purpose of this work was to study the features of the development of depression in patients with
myasthenia gravis. From 2014 to 2017, 182 patients with myasthenia gravis were examined. 147 (80.8%) patients had a
generalized form of the disease, 35 (19.2%) had an ocular form. The clinical examination included assessment of
complaints, medical history, neurological examination, as well as MGFA (Myasthenia Gravis Foundation of America)
disease class and subclass of the disease determination. The severity of myasthenia gravis has been quantified
according to the QMG score (Quantitative Myasthenia Gravis Score). All the patients were examined for the titer of
antibodies to acetylcholine receptors (AchR) and muscle-specific tyrosine kinase (MuSK) by enzyme-linked
immunosorbent assay (ELISA). Patients were also tested for the presence of antibodies to titin and SOX1 by indirect
immunofluorescence. To detect depression the Beck depression inventory (BDI) was used. The mean depression score
in the total sample was 16.0 (10.0; 24.0), which corresponds to a moderate depression level. The mean depression
score in patients with ocular form was 6.0 (3.0, 11.0) points (ie, depression is absent), whereas in patients with
generalized myasthenia gravis — 19.0 (12.0; 29.0) points (corresponds to moderate depression) (p <0.001). The
distribution of patients with mild depression was also uneven: significantly bigger part of the patients was recorded
with myasthenia gravis of class I (ocular form) — 10 (28.6%), and with myasthenia gravis of class Il — 23 (44.2%,).
Among the patients with myasthenia gravis of class III, only 13 (20.3%) patients were reported with mild depression
and 1 (3.2%) with class 1V, p<0.001. The distribution of patients with moderate depression was the opposite of others:
most patients had myasthenia gravis of class II — 12 (18.8%), and there were no patients with myasthenia gravis of
class I. A similar tendency is also observed in the case of severe depression: patients with myasthenia gravis of class 11
— 23 (35.6%) dominated, to a lesser extent - patients with myasthenia gravis of class IV — 6 (19.4%). Among patients
with ocular myasthenia gravis, only 1 (2.9%) patient was found to have severe depression. Severe depression was
mainly recorded in patients with myasthenia gravis of class IV — 22 (71%) patients. The number of patients with severe
depression has been decreased in the class of myasthenia gravis: 13 patients (20.3%) patients with IlI class, 1 (1.9%)
with II class, no patients with class I. The degree of depression correlates with the clinical form of myasthenia gravis
(p=-0.52; p<0.001), class (p=-0.30; p<0.001) and the subclass of the disease according to MGFA (p=-0.36;
p<0.001). A reliable correlation relationship was established between the quantitative evaluation of the severity of
myasthenia gravis (according to the QMG score) and the results of the evaluation according to the BDI score in the
total sample (p=0.73; p<0.001). The assessment indicators on the QMG score and the BDI score significantly
correlated in patients with ocular (p=0.36; p<0.05) and generalized forms (p=0.67; p<0.05). In addition, the level of
depression correlates with the presence (p=0.15; p=0.040) and the titer of antibodies to AchR (p=0.42; p<0.001), with
the presence (p=0.18;, p=0.016) and the titer of antibodies to MuSK-AB (p=0.19; p=0.011). No correlation was found
between the presence of antibodies to titin and to SOX1 (p=0.14; p<0.05 and p=0.07; p<0.05, respectively). There are no
relationships between the use of anticholinesterase drugs, prednisone, the combined use of prednisone with / without
azathioprine with / without anticholinesterase drugs and the development of depression in patients with myasthenia gravis.
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Pedgepar. OcobauBocti po3BuTky aenpecii nmpu wmiacrenii. Kaab0yc O.I., Maxkapos C.0O., Hlactyn H.IL.,
Comino O.B., BykpeeBa F0.B. Bionocunuii pusux pozeumky Oenpecii npu miacmenii 6 2,14 paza euwuil, Hidxc y
3azaneHiti nonyaayii. Ocobaueocmi po3sumky Oenpecii 'y X60pux HA MIACMEHII0 3ATUUAIOMbCA  BUBYEHUMU
Hedocmamubo ma nompebyloms ymounents. Memoio yici pobomu Oyno susyenns ocooausocmelt po3eumky oenpecii' y
xeopux Ha miacmenito. 3 2014 no 2017 pix 6yno obcmedsiceno 182 xeopux na miacmeniio. 147 (80,8%) nayienmie manu
eenepanizosany gopmy 3axeopiosans, 35 (19,2%) — ouny. Kuiniune obcmedicenHs 6KIIOYAN0 OYIHKY CKape, AHAMHe3)y
3aX8OPI0BANHS, HEEPONIO2IUHe 0OCMediCents, SUSHAUEHHA Kaacy ma niokaacy saxeoprosanns 3a MGFA (Myasthenia
Gravis Foundation of America). Cmynine mssckocmi miacmenii eusnauanu Kinvkicno 3a wikanorw QMG (Quantitative
Myasthenia Gravis Scale). Ycim xeopum eusHauanu mump aumumin 00 peyenmopie ayemunxoniny (AchR) ma m’a3060-
cneyughiunoi muposun-xinasu (MuSK) memoodom imynoghepmenmrnozo ananizy. Xeopum maxoxc U3HAYAIU HAABHICMb
aumumin oo mumury ma SOXI1 memooom nenpamoi imyno@rioopucyenyii. Jns useieHHs 0enpecusHux 3MiH X60pum
npogoounu oyinky 3a wkanoiw oenpecii bexa (BDI). CepeoHniili nokasHux piens oenpecii 8 3a2anvHiil 6uOipyi cmanosus
16,0 (10,0; 24,0), wo eionogioae nomiprnomy pisHio oenpecii. CepedHiti piseHb Oenpecii y x6opux Ha O04HY hopmy
cmanosus 6,0 (3,0; 11,0) 6anie (mobmo Oenpecisi 8i0cymus), mooi AK y X60pux Ha 2eHepanizoeany miacmeniro — 19,0
(12,0, 29,0) 6anis (sionogioae pienio nomipuoi denpecii) (p<0,001). Po3noodin xeopux 3 nezkoio Oenpecicto 6y8
HEPIBHOMIPHUM. OOCMOGIPHO binbuia ix Kinvkicms mana xkiac 1 miacmenii (ouna gopma) — 10 (28,6%,) ocib, a maxoxc
knac Il miacmenii — 23 (44,2%) ocobu. Cepeo xeopux 3 knacom Il miacmenii necka denpecis peecmpysanacs uute 8 13
(20,3%) nayienmis, a 3 kracom IV — ¢ 1 (3,2%), p<0,001.Po3no0in xeopux 3 nomipHoo oenpecicio 6y6 npomuielcHo
iHwum: Oinvwicme xeopux manu knac 11 miacmenii — 12 (18,8%), a xeopux 3 xknacom I miacmenii ne 6yno 63azaii.
Tlo0ibna menoenyis npocriokogyemuvcsi il y 6UNAOKy 8UpadiceHoi denpecii: 3a KinbKicmo 0omiHyganu xeopi 3 knacom 111
miacmenii — 23 (35,6%) ocobu, dewo menwior miporo — xeopi 3 knacom IV miacmenii — 6 (19,4%) oci6. Cepeo xsopux 3
ounolo opmoro miacmenii suasusca auuwe 1 (2,9%), wo mas eupadceny denpeciio. Tsanxcka Oenpecis 30e0inbut020
peecmpyeanaca y xeopux 3 knacom 1V miacmenii — 22 (71%) nayicumu. Kinbkicms X60pux, wo manu msamicky oenpecio,
3MEHULY8ANAcs 3i 3MeHueHHAM Kaacy miacmenii: 13 xeopux (20,3%) xeopux 3 xnacom III, 1 (1,9%) — 3 xnacom II,
2HCOOH020 X80p020 — 3 Kiacom I. Pieenwv Oenpecii kopenioe 3 kiiniunow gopmoio miacmenii (p=-0,52; p<0,001), knacom
(p=-0,30; p<0,001) ma nioxnacom 3axeoprosanns 3a MGFA (p=-0,36; p<0,001). Bcmanosneno 0ocmogipnuii xopesi-
YIUHULL 36 130K MIJIC NOKA3HUKAMU KilbKICHOI oyinku msaxckocmi miacmenii (3a wxanoro QMG) ma pe3ynvmamamu
oyinku 3a wkanorw oenpecii Bexa 6 3azanvhiti eubipyi (p=0,73; p<0,001). Ilokasnuxu oyinxu 3a wxanrorw QMG ma
wikanorw oenpecii Bexa maxosic docmosipno kopentogaiu y xeopux 3 ounoio (p=0,36; p<0,05) ma cenepanizosanoio
dopmoro (p=0,67; p<0,05). Kpim mozo, pisenv Oenpecii kopenioe 3 Hasasnicmio (p=0,15; p=0,040) ma mumpom
aumumin 0o AchR (p=0,42; p<0,001), 3 nasenicmio (p=0,18; p=0,016) ma mumpom anmumin 0o MuSK (p=0,19; p=0,011).
He ecmanosnerno kopensayiv migic Hassuicmo awmumin 0o mumury ma do SOXI (p=0,14; p>0,05 ma p=0,07; p>0,05
8i0nosioHo). He ecmarogneno 36 ’a3Kie Midwe NputioMom aHmuxoniHeCmepasHux npenapamie, npeoHizonNony, KOMOIHO8AHO20
nputiomy npeoHizoNony 3/6e3 azamionpuHom 3/6e3 AHMUXOITHeCMEPAZHUMU 3Acobamu ma po38UMKoOM Oenpecii y Xopux Ha
miacmenito. He acmanosnero 38 13Ky Midic mpueanicmio Miacmenii ma msajickicmro oenpecii.

Myasthenia gravis is a neurological autoimmune
disease of unknown etiology, which is based on da-
mage of the postsynaptic terminal of the neuromus-
cular synapse. The pathogenesis of myasthenia is as-
sociated with the appearance of autoantibodies to
acetylcholine receptors (AchR) or muscle-specific
tyrosine kinase (MuSK). As a result, pathological
fatigue and weakness of the striated muscles
(skeletal) develop, which is the main clinical mani-
festation of the disease [7].

According to the epidemiological studies, the
expected prevalence of myasthenia gravis is 20 cases
per 100 thousand population per year, and the
overall one reaches 150-200 cases per 1 million
population per year, with a twofold prevalence of the
disease among young women [4, 5, 6, 8, 11]. Among
older persons, the disease dominates in men [16]. In
Ukraine, the prevalence of myasthenia gravis
reaches 5.16 cases per 100 thousand population per
year [1]. Mortality caused by myasthenia gravis
(mainly from crises) has been dramatically decreased
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over the past 40 years from 75% to 4.5% as a result of
improved diagnostic and treatment options [16].
Today, in most countries in the routine practice,
myasthenia gravis classification is done according to
MGFA (Myasthenia Gravis Foundation of America,
2001), and accordingly 5 classes of the disease have
been identified. Class I — an ocular myasthenia; class
II-V — a generalized myasthenia. When conducting
scientific research, a quantitative assessment of mya-
sthenia gravis, namely, QMG (Quantitative Mya-
sthenia Gravis Scale) is used to quantify symptoms [7].
Clinical manifestations of myasthenia gravis
affect various aspects of patients' lives (family,
social, personal, professional). Like most other
chronic diseases, myasthenia gravis is associated
with the development of depression, pathological
anxiety, mainly due to the nature of the course of the
disease itself (unpredictable progression, varying
severity of symptoms during the day, spontaneous
development of the complications, etc.) [2, 15].
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The depression incidence risk ratio in patients
with myasthenia gravis is up to 2.14 times higher
than in the general population [15]. Moreover,
depression and increased anxiety can cause the
development of the so-called “pseudo-decompen-
sations” (patient complaints do not correspond to the
objective examination data) and lead to independent
uncontrolled increase in doses of anticholinesterase
drugs by patients. This, in turn, may lead to the
development of cholinergic crises and even to death.

Features of the development of depression in
patients with myasthenia remain poorly studied and
still need to be clarified.

The aim of this work was to study the features of
the development of depression in patients with
myasthenia gravis.

MATERIALS AND METHODS OF RESEARCH

182 patients with myasthenia gravis have been
examined. 147 (80.8%) patients had a generalized
form of the disease, 35 (19.2%) — an ocular form.

The clinical examination included evaluation
of complaints, medical history, and neurological
examination. The clinical form, class, and
subclass of myasthenia gravis have been defined
according to the MGFA classification. The seve-
rity of myasthenia gravis has been quantified
according to the QMG score.

All the patients were examined for the titer of
antibodies to acetylcholine receptors (AchR) and
muscle-specific tyrosine kinase (MuSK) by enzyme-
linked immunosorbent assay (ELISA). Patients were
also tested for the presence of antibodies to titin and
SOX1 by indirect immunofluorescence.

To detect depressive changes, the patients were
examined according to the Beck depression in-
ventory (BDI).

For mathematical processing, non-parametric
statistics methods were used in connection with the
deviation of the distribution of quantitative data
from the normal law (Shapiro-Wilk law). Average
values have been presented as median (Me) and
interquartile range (25%; 75%). Statistical proces-
sing of the research findings was carried out using
Microsoft Excel software products (Microsoft Office
2016 Professional Plus, Open License 67528927),
STATISTICA 6.1 (StatSoftlnc., Serial
No. AGAR909E415822FA).

The participants in the study took part in the
research on the basis of informed consent meeting
international standards of medical ethics.

RESULTS AND DISCUSSION

The age of the patients included in the study
ranged from 18 to 83 years at the time of the exami-
nation and in average was 52.0 (34.0; 65.0) years.
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Among the examined sick persons, there were
128 (70.3%) women and 54 (29.7%) men. The ratio
of women to men was 2.37:1. A statistically signi-
ficantly larger proportion of men was determined in
patients with the generalized form of the disease in
compare to an ocular one (p=0.027). However,
statistically significant differences in the overall
structure of the examined by gender were not found
between classes and subclasses of the disease
(p<0.05).

AchR antibodies were detected in 124 (68.1%)
patients, incl. in 108 (73.5%) — with generalized
form and in 16 (45.7%) - with ocular form.

Antibodies to MuSK were detected in 16 (10.9%)
patients with generalized myasthenia gravity, and
none was detected in any patient with ocular
myasthenia gravis.

Antibodies to titin were detected in 53 (29.1%)
persons, thus in almost every third person examined.
These antibodies were also not detected in patients
with ocular myasthenia gravis.

Antibodies to SOX1 were not detected also in
patients with ocular myasthenia gravis, but were
diagnosed in 10 (6.8%) with generalized form.

The results of clinical and neurological exa-
mination of patients with evaluation according to the
QMG scale are presented in Table 1.

When conducting intensive tests according to the
QMG scale (0-9 points — mild; 10-16 points — mode-
rate, 17 points or more — expressed) it turned out that
in all patients of class 1 and the overwhelming
proportion (90.4%) of class II a mild degree of the
disease was determined; while in patients of class III
and IV the severity of myasthenia gravis was predo-
minantly moderate (87.5% and 51.6%) (g.<0.001).

The average degree of depression in the total
sample was 16.0 (10.0; 24.0), which corresponds to
a moderate degree of depression. The average
degree of depression was determined according to
Beck depression inventory (BDI), was in patients with
ocular form 6.0 (3.0; 11.0) points (that is, depression is
absent), while the patients with generalized form — 19.0
(12.0; 29.0) points (corresponds to the degree of
moderate depression) (p<<0.001).

Separately, the degree of depression was
evaluated in patients with different classes and,
accordingly, subclasses of generalized myasthenia
gravis according to MGFA. The average level of
depression in patients with myasthenia gravis of
class II was 11.5 (8.5; 15.5), in subclass II-A — 11.0
(8.0; 15.0), in subclass II-B — 14.0 (9.0; 20.0). The
indicators between subclasses do not significantly
differ (p> 0.05). The level of depression in the group
of patients with myasthenia gravis of class II
corresponds to mild depression.
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The QMG Scale assessment results

Table 1

Study
Group

QMG (points)

The age of the first
symptoms, years

Age of diagnosis
establishing, years

Time from the first
symptoms to diagnosis
establishment, months

Total sample, n=182
Ocular form (Class I),
n=35

Generalized form,
n=147

p*

II-A, n=37

1I-B, n=15

Class 11, n=52
III-A, n=35

I11-B, n=29

Class 111, n=64
IV-A, n=14

IV-B, n=17

Class IV, n=31

p**

*kk
p

10.0 (5.0; 14.0)
4.0 (3.0; 6.0)
11.0 (7.0; 14.0)
<0.001
6.0 (4.0; 7.0)
5.0 (4.0; 8.0)
6.0 (4.0; 7.5)
12.0 (11.0; 14.0)
11.0 (10.0; 14.0)
12.0 (11.0; 14.0)
16.5 (15.0; 18.0)
16.0 (15.0; 21.0)

16.0 (15.0; 19.0)

p¥*<0.001; p..
1=0.085; p;.
mr<0.001; pr.

w<0.001

p***<0.001; p,.
IIA=0-402; Pr
[13=0.845,' Pr
IIIA<0' 001; Pr
IIIB<0' 001; Pr
IVA<0- 001; DL

we<0.001; py14.
IIB=0°10;

Pira-tra<0.001; pyp4.

w<0.001; pyp4.
VA <0.001 5

Pira-ve<0.001;pyp.

ma<0.001; pypp.
me<0.001;

Pu-va<0.001; pyp.

we<0.001; pyyp4
IIIB=0- 1 00,'

Pria-va=0.001; pp4.

we<0.001; pyyp.
IVA=0' 001,’

45.0 (26.0; 61.0)
44.0 (22.0; 61.0)
45.0 (29.0; 62.0)
0.410
38.0 (29.0; 58.0)
46.0 (29.0; 70.0)
38.5 (29.0; 59.5)
48.0 (25.0; 63.0)
49.0 (30.0; 59.0)
48.0 (26.0; 61.5)
48.5 (33.0; 58.0)
40.0 (29.0; 63.0)

46.0 (33.0; 63.0)

0.789

0.824

46.5 (28.0; 62.0)
44.0 (22.0; 61.0)
48.0 (29.0; 62.0)
0.305
39.0 (30.0; 58.0)
51.0 (29.0; 71.0)
40.0 (29.5; 60.5)
49.0 (27.0; 63.0)
49.0 (30.0; 59.0)
49.0 (27.0; 62.0)
50.5 (40.0; 58.0)
40.0 (29.0; 63.0)

49.0 (33.0; 63.0)

0.667

0.654

4.0 (2.0; 12.0)
2.0 (1.0; 3.0)
5.0 (3.0; 12.0)
<0.001
3.0 (3.05 10.0)
10.0 (3.0; 24.0)
4.0 (3.0; 12.0)
5.0 (3.0; 24.0)
6.0 (3.0; 12.0)
5.5 (3.0; 16.0)
9.0 (6.0; 24.0)
3.0 (1.55 5.0)
5.0 (3.0; 12.0)

Pp*<0.001
P 1_11=0. 001
Pri<0.001
P I-IV=0- 002

prEE<0,001
Priia =0. 001
Pris=0.025
Prma <0.001
pI-IVB=0- 006

PuB-nve<0.001; pyy..
I VB=0- 967

Notes: p* — differences between the forms of myasthenia gravis according to the Mann-Whitney criterion (U); p** —differences between classes of
myasthenia gravis and p ** - differences between class I of myasthenia gravis and subclasses of classes II-IV of the generalized form of myasthenia
gravis by Kruskel-Wallis non-parametric analysis of variance (KW-H). Pairwise comparison of groups in accordance with the designation of the class
/ subclass of the disease according to the Dunn index.
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The average level of depression in patients with The average level of depression in patients with
myasthenia gravis of class III was 21.0 (15.5; 25.0), myasthenia gravis of class IV was 32.0 (26.0; 49.0),
in subclass I1I-A — 20.0 (15.0; 25.0), in subclass III-  in the IV-A subclass — 32.0 (24.0; 47.0), in the IV-B
B — 21.0 (16.0; 25.0). The indicators between sub-  subclass - 46, 0 (31.0; 49.0). The indicators between
classes do not significantly differ (p>0.05). The level subclasses significantly differ (p<<0.001). The level
of depression in the group of patients with of depression in the group of patients with
myasthenia gravis of class III corresponds to myasthenia gravis of class IV corresponds to severe
moderate depression. The average levels of depres-  depression.
sion in patients with myasthenia gravis of class II Separately, the evaluation of the distribution of
were significantly higher compared with the cor- patients according to the degree of depression,
responding indicators of patients with myasthenia depending on the clinical form of myasthenia gravis

gravis of class II (p<0.001). was conducted (Tab. 2).
Table 2
Distribution of patients with ocular and generalized myasthenia gravis
depending on the level of depression
Indicators Total sample Ocular form Generalized form
n=182 n=35 n=147
No depression (up to 9 points), n (%) 43 (23.6) 24 (68.6) 19 (12.9)*
Mild depression (10-15 points), n (%) 47 (25.8) 10 (28.6) 37 (25.2)*
Moderate depression (16-19 points), n (%) 18 (9.9) 0(0) 18 (12.2)*
Expressed depression (20-29 points), n (%) 38 (20.9) 129 37 (25.2)*
Severe depression (=30 points), n (%) 36 (19.8) 0(0) 36 (24.5)*

Notes. * — p<0.001, differences between the forms of myasthenia gravis according to the non-parametric variance analysis of Kruskal-Wallis for
average indices, for relative indices according to the y2 criterion, including those with Yates’s correction at values close to 0.

As shown in Table 2, a significant number of For more in-depth analysis of the obtained data,
patients with ocular myasthenia gravis (68.6%) did not  the distribution of patients with different classes and
have any depressive changes, and its mild form pre- subclasses of myasthenia gravis according to MGFA
vailed among patients with depression. Most patients was separately studied depending on the level of
with generalized myasthenia gravis were recorded with ~ depression (Tab. 3).
depression. Only 12.9% of patients had no depression.

Table 3
Distribution of patients with different classes of myasthenia gravis
depending on the level of depression
Indicat ClassT | TI-A n-B | Classii | m-A | 1m-B Clli‘lss v-A | 1v-B Cll?\‘,ss
leators n=35 | n=37 | n=15 | n=52 n=35 n=29 n=14 | n=17 p

n=64 n=31
No depression (up 24 12 4 16 3 (1} 3 0 0 0 p1<0.001
to 9 points), n (%) 68.6) (324) (26.7)  (30.8) (8.6) ©) %)) 0) ) ©) P2<0.001
Mild depression (10- 10 16 7 23 6 7 13 1 0 1 pi<0.001
15 points), n (%) (28.6) (432) (46.7) (442) (71 (241  (203)  (7.1) ) (32)  p:<0.001
moderate depression 0 4 0 4 7 5 12 1 1 2 Pi<0.001
(16-19 points), n (%) () (10.8) ©) (1.7 20) a172) (188 (7.1 (5.9) 65)  pr<0.001
Expressed depression 1 4 4 8 13 10 23 4 2 6 Pi<0.001
(2029 points),n (%)  (2.9)  (10.8) (26.7) (154)  (37.1) (345  (359) (28.6) (11.8)  (19.4)  p,<0.001
Severe depression 0 1 0 1 6 7 13 8 14 22 Pi1<0.001
(230 points), n (%) ) @7 ) (1.9) a7y @41 (203)  (57.1)  (82.4) (71)  p:<0.001

Notes: Differences between the groups according to the non-parametric variance analysis of Kruskal-Wallis for average indicators, for relative
indicators according to the y2 criterion, including with the Yates’s correction at values close to 0: pl - between subclass II-A and other subclasses of
II-1V classes of the generalized form of myasthenia gravis; p2 - between classes of myasthenia gravis.
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As shown from Tab. 3, in patients with myasthenia
gravis of class III, there were only 3 (4.7%) patients
who did not have depression, and there were no
patients without depression at all in class [V patients.

The distribution of patients with mild depression
was also uneven: significantly bigger part of the
patients was recorded with myasthenia gravis of
class I (ocular form) — 10 (28.6%), and with mya-
sthenia gravis of class I — 23 (44.2%). Among the
patients with myasthenia gravis of class III, only 13
(20.3%) patients were reported with mild depression
and 1 (3.2%) with class IV, p<0.001.

The distribution of patients with moderate dep-
ression was the opposite of others: most patients had
myasthenia gravis of class II — 12 (18.8%), and there
were no patients with myasthenia gravis of class I.

A similar tendency is also observed in the case of
severe depression: patients with myasthenia gravis

60

of class II — 23 (35.6%) dominated, to a lesser
extent — patients with myasthenia gravis of class IV
— 6 (19.4%). Among patients with ocular myasthenia
gravis, only 1 (2.9%) patient was found to have
severe depression.

Severe depression was mainly recorded in
patients with myasthenia gravis of class IV — 22
(71%) patients. The number of patients with severe
depression has been decreased in the class of mya-
sthenia gravis: 13 patients (20.3%) patients with III
class, 1 (1.9%) with II class, no patients with class I.

Thus, it can be indirectly concluded that the
degree of depressive disorders in patients with
myasthenia gravis depends on the class of
myasthenia according to MGFA (Fig.), and, there-
fore, on the depth of clinical manifestations of
myasthenia gravis.
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T Non-Outlier Range
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The average level of depression in patients with myasthenia gravis according
to Beck depression inventory (BDI) depending on the class of the disease
(median, interquartile range, scope of all values without outliers, KW-H - Kruskal-Wallis test)

For more in-depth analysis of the factors affec-
ting the development of depression in patients with
myasthenia gravis, some comparisons were made
using the Spearman's Rank correlation coefficient.
The degree of depression correlates with the clinical
form of myasthenia gravis (p=-0.52; p<0.001), class
(p=-0.30; p<0.001) and the subclass of the disease

20/ Tom XXV/ 1

according to MGFA (p=-0.36; p<0.001). A reliable
correlation relationship was established between the
quantitative evaluation of the severity of myasthenia
gravis (according to the QMG score) and the results
of the evaluation according to the BDI score in the
total sample (p=0.73; p<0.001). The assessment
indicators on the QMG score and the BDI score
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significantly correlated in patients with ocular
(p=0.36; p<0.05) and generalized forms (p=0.67;
p<0.05). In addition, the level of depression cor-
relates with the presence (p=0.15; p=0.040) and the
titer of antibodies to AchR (p=0.42; p<0.001), with
the presence (p=0.18; p=0.016) and the titer of
antibodies to MuSK-AB (p=0.19; p=0.011). No cor-
relation was found between the presence of anti-
bodies to titin and to SOX1 (p=0.14; p<0.05 and
p=0.07; p<0.05, respectively).

When comparing the age of the first symptoms of
the disease, the age of diagnosis, the duration of the
disease and the Beck depression inventory, no
reliable correlation was found (p=0.07; p>0.05;
p=0.09; p>0.05 and p=0.08; p>0.05, relatively). Des-
pite this, there was a significant weak correlation
between the Beck Depression Score and the time from
the first symptoms to diagnosis (p=0.15; p=0.047).

No significant correlation was established bet-
ween treatment type — no treatment, symptomatic
treatment — anticholinesterase drugs (anti-ChEs),
prednisolone with / without anti-ChEs, predniso-
lone + azathioprine with / without anti-ChEs (p=0.07,
p>0.05; p=0.06, p>0.05; p=0.04, p>0.05 and p=0.05,
p>0.05, respectively).

Therefore, the work addresses the development
of depression in patients with myasthenia gravis.
The study confirmed the hypothesis of the severity
of depression on the degree of clinical mani-
festations of myasthenia gravis. These findings
reflect the results in other studies [9, 12].

In our study, the hypothesis about the effect of
the duration of the disease on the development of
depression was not confirmed: for example, when
comparing the Beck score with the duration of the
disease, statistically significant connections were not
found. The above data do not coincide with the
findings of several other studies. In the study [3] it is
indicated that the development of depression is
reliably associated with the duration of myasthenia
gravis and the frequency of hospitalizations. The
authors of other studies have come to similar
conclusions [15].

In our opinion, it turned out to be an interesting
fact that none of the 182 examined patients had
active complaints of any manifestations of depres-
sion (tearfulness, sleep disturbance, apathy, sexual

problems, etc.). At the same time, 139 (76.4%)
patients from the total sample appeared to have
depression when had been examined according to
the Beck score. This suggests the need to evaluate
the psycho-emotional state, in particular depression
in patients with myasthenia gravis. It is important to
bear in mind the significant effect of depression on
somatic manifestations of chronic diseases in
general, and depression in particular.

To date, the literature provides guidance on the
effect of anticholinesterase, prednisolone and aza-
thioprine on the development of depression [9, 10,
12, 13]. According to our study, this effect has not
been confirmed. However, our study did not exa-
mine the relationship between doses of these drugs
and the development of depression. This requires
further study, because, for example, a dose-depen-
dent effect of corticosteroid intake on the develop-
ment of psycho-emotional changes has been
established [10, 12].

In our study, reliable correlation relationships
between antibody titers to AchR, MuSK, and depres-
sion have been found. The obtained data are
contradictory, though. Yet, Suzuki Y.et al., 2011,
also indicate a correlation between the presence of
antibodies to AchR and the level of depression, but
when conducting univariate logistic regression
analysis of HF (odds ratio — OR) of depression in the
presence of antibodies to AchR were HF (CI): 1.0
(1.0; 1.01), p=0.28 [9].

CONCLUSIONS

1. The severity of depression depends on the
degree of clinical manifestations of myasthenia
gravis regardless of the form of the disease.

2. The severity of depression correlates with the
presence and titer of antibodies to AchR and MuSK.

3. There is no connection between the duration of
myasthenia gravis and the severity of depression.

4. There are no relationships between the use of
anticholinesterase drugs, prednisone, the combined
use of prednisone with / without azathioprine with /
without anticholinesterase drugs and the development
of depression in patients with myasthenia gravis.

A conflict of interest. The authors note the absen-
ce of a conflict of interest.
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