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Multiple sclerosis (MS) is an autoimmune demyelinating and neurodegenerative disease of the central nervous
system. According to the clinical course of MS, the following phenotypes are distinguished: clinical isolated syndrome
(CIS), relapsing MS (RMS) and progressive MS (PMS). The purpose of our study was to study the clinical manifesta-
tions of MS in various types of disease among residents of the city of Baku. A total of 559 patients were diagnosed
with MS between 2013 and 2020. Of these, 392 (70.1%) patients were female and 167 (29.9%) were male. In 69,9%
of patients the disease had the RMS type of course. The manifestation of the disease in the CIS and RMS groups
began at almost the same age, with clinical manifestations of damage in one functional system, with a statistically
significant difference in age with PRS, where the catastrophe was observed in several functional systems. Atrophic
changes on MRI of the brain predominated in the group of patients with PMS type of course from the first symptoms
of the disease. In patients treated with an interferon beta 1a, by the end of the year of treatment, EDSS in the RMS

group there was a statistically significant improvement in clinical condition.
Key words: multiple sclerosis, clinical features, clinical course.

Connection of the publication with planned re-
search works.

This work is a fragment of a dissertation for the de-
gree of Doctor of Philosophy in medicine “Epidemiologi-
cal and clinical features of multiple sclerosis in city of
Baku”.

Introduction.

Multiple sclerosis (MS) is an autoimmune inflam-
matory demyelinating and neurodegenerative disease
of the central nervous system, which is a leading cause
of non-traumatic neurological disability in young people
[1].

In 1996, the US National Multiple Sclerosis Society
(NMSS) Advisory Committee on Clinical Trials in Multiple
Sclerosis defined the clinical types of MS as relapsing-re-
mitting MS (RRMS), secondary progressive MS (SPMS),
primary progressive MS (PPMS), and progressive relaps-
ing MS (PRMS). These phenotypic descriptions were
thought to reflect the full range of clinical subtypes of
MS, but it was recognized that these descriptions may
change over time [2].

Clinically, MS can occur in two ways: relapsing or
progressive. Most often, the onset of the disease is a
relapsing form of multiple sclerosis (MS), manifesting
itself in the form of individual episodes of neurological
dysfunction, followed by partial or complete remission,
or its absence. Over time, the frequency of relapses usu-
ally decreases, and gradual deterioration occurs, leading
to continuous progression. Despite these differences, all
clinical forms of multiple sclerosis appear to reflect the
same underlying disease process. Although inflamma-
tion is usually associated with relapse and neurodegen-
eration with progression, it is now recognized that both
processes are present in virtually all patients through-
out the disease course [1, 2].

In 2013, based on advances in biomarker technolo-
gy, magnetic resonance imaging, and clinical symptoms,
clinically isolated syndrome (CIS) and radiologically
isolated syndrome (RIS) were added to the four tradi-
tionally recognized phenotypes (RRMS, SPMS, PPMS,
PRMS) of MS. Subsequently, the International Advisory
Committee on Clinical Trials of MS revised the disease
phenotypes and MS was divided into the following
clinical phenotypes: clinically isolated syndrome (CIS),

relapsing-remitting MS (RRMS), and progressive MS
(PRS), consisting of two subtypes: secondary progres-
sive (SPMS) and primary progressive (PPMS) [2, 3].

Almost 85-95% of MS patients are classified as re-
lapsing-remitting MS (RRMS). About 15% of patients
have a progressive course from the very beginning
of the disease (primary progressive MS (PPMS). With
RRMS, women are affected almost three times more
often than men, and the average age of onset is 30
years, while with SPMS, the incidence rates for men and
women are the same, and the average age of onset is 40
years [3, 4, 5, 6].

With RMS, there is a certain sequence of involve-
ment of individual brain structures in the degenerative
process, so atrophy of the gray matter (subcortical, then
cortex) and, lastly, the white matter of the brain is ini-
tially detected. It is also noted that different types of MS
are characterized by certain MRI images of brain atro-
phy: with SPMS, degenerative changes are more pro-
nounced than with RMS [7].

The development of more effective treatments for
MS represents a significant advance that has improved
prospects for living without disability [1].

The aim of the study.

To study the clinical and radiological manifestations
of multiple sclerosis in various types of disease among
residents of the city of Baku.

Object and research methods.

The research work was carried out on the basis of
the Department of Neurology and Clinical Neurophysi-
ology of the Azerbaijan State Advanced Training Insti-
tute for of Doctors named after. A. Aliyev in two neuro-
logical departments of the Republican Clinical Hospital
(RCH) named after academician M. M. Mirgasymov. The
“State program for treatment, prevention and measures
to combat multiple sclerosis”, existing in the Republic,
made it possible to cover all residents of the city of Baku
with multiple sclerosis. The study was conducted from
July 1, 2013 to June 30, 2020 [8]. 559 patients with a
definite diagnosis of MS were examined according to
the McDonald criteria (modified 2010). Of these, 392
(70.1%) patients were female and 167 (29.9%) were
male. In addition to the standard neurological examina-
tion, a special expanded scale for assessing the degree
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of disability EDSS (Expanded Disability status Scale) was
used, intended specifically for examining patients with
MS [9]. MRI data was assessed using the standard MRI-
RS protocol.

The data of all patients was included in an electronic
database and calculations were carried out using the
“Statistika for Windows 10” software package. Given
the non-normal distribution of quantitative data, the
median (Me), lower and upper quartiles (Q1-Q3) were
used when comparing groups.

The study was conducted in accordance with the
principles of the Helsinki Declaration on the Protection
of Human Rights, the Council of Europe Convention on
Human Rights and Biomedicine. Written informed con-
sent was obtained from all patients who participated in
the study.

Research results.

Table 1 - Clinical phenotypes of MS

Sick RMS PMS cis e usicl
group
General group |391 (69,9%) (109 (19,5%)| 59 (10,6%) 559
Women 271 (69,1%) | 77 (19,6%) | 44 (11,2%)| 392
Men 120 (71,9%)| 32 (19,2%) | 15(9,0%) | 167

with MS at different stages of disease development:
during manifestation (MRI1) and in the next two exac-
erbations (MRI2 and MRI3). Of these, 120 had atrophic
changes in the brain. A study of MRI data showed that
atrophic changes in the brain are most often detected in
the PMS type of course than in CIS and RMS (p<0.05). At
the same time, the prevalence of PMS type of course is
observed already at manifestation, from the first symp-

Table 2 — Representation of clinical phenotypes of MS by age groups

Of the 559 patients with MS Z?fﬁgtype
we examined, 390 (69.9%) had General
a relapsing (RMS) c(lisease? 109 |0 <19 2029 3039 40-49 >0-59 >80 1 group
(19.5%) had a progressive (PMS) age
type of course, and 60 (10.6%) |[cis 2 (3,3%) | 34 (56,7%) | 14 (23,3%) | 7 (11,7%) | 3 (5%) 0 60
had a clinically isolated syndrome [gps 28 (7,2%)141 (36,2%) 137 (35,1%) | 62 (15,9%) | 22 (5,6%) | 0 390
(CIS) (table 1). ~[pms 1(0,9%)| 10 (9,2%) | 25 (22,9%) |37 (33,9%) | 35 (32,1%) | 1 (0,9%)| 109
At the same time, the clinical o oo T 31 185 176 106 60 1 559

type of RMS course prevailed in
both women and men (table 1).
There were no statistically significant differences in the
types of disease between the sexes.

The age of the patients we studied was 33.0 (27.0-
41.0) years. In the CIS and RMS groups, the age was sta-
tistically significantly lower (28.0 (24.0-36.5) and 31.0
(26.0-38.0) years, respectively) than in the PMS group
(44.0 (37.0-50.0) years) (p<0.05).

A study of the clinical types of MS by age group
revealed that CIS is more common in the age group
of 20-29 years, RMS in patients aged 30-39 years, and
PMS is typical for the age groups 40-49 and 50-59 years
(table 2).

Analyzing the age of initial symptoms of the disease
with the types of course, it was revealed that CIS and
RMS begin at almost the same age (26.0 (24.0-34.0) and
27.0 (22.0-34.0)), with a statistically significant differ-
ence in age with PMS, in which manifestation had to be
at 34.0 (25.0-41.0) years.

Considering that the clinical manifestation of MS can
manifest itself as damage to one or several functional
parts of the central nervous system, the patients we
studied were divided into two

toms of the disease. Thus, at manifestation (MRI1),
moderate expansion of the subarachnoid spaces and
ventricular systems were detected in PRS in 21.1% of
cases, and with subsequent visualizations (MRI2 and
MRI3), it tended to increase, reaching 57.4% (fig. 2).

In our study, EDSS in the general group of patients
was 3.5+0.07 points. When studying this indicator for
course variants, the following trend was revealed: in the
CIS and RMS groups, EDSS was statistically significantly
lower (2.0 (1.5-3.0) and 3.0 (2.0-4.0), respectively) than
in the PMS group, where the degree of disability was
rough and equal to 6.0 (5.0-7.0) points. Of the 559 pa-
tients with MS, 284 were treated with a course-modify-
ing drug for MS, interferon beta 1a (Avonex), according
to a standard regimen. Before treatment with interferon
beta, EDSS in the PMS group corresponded to the mod-
erate severity of MS (5.5 (4.5-6.0)), while in the CIS and
RMS groups it corresponded to a mild degree (4.0 (3.0-
4.5) and 3.0 (2.0-4.0), respectively). A year later, during
treatment, the condition of patients in the CIS and PMS
groups remained stable (3.0 (2.0-4.0) and 4.25 (4.0-5.5),

groups: monosystem (mS) and

multisystem (pS) manifestations
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festations predominate (p<0.05)
(fig. 1).

As it is known, MS is not only
a demyelinating disease, but also

I e

Kis

a neurodegenerative disease,

RMS PMS

manifested by atrophic changes
on MRI. Our study examined the
presence of atrophic changes on
MRI examinations in 559 patients

Figure 1 — Involvement of functional parts of the central nervous system during manifestation

depending on the type of MS.

Notes: *- statistically significant difference (p=0.009) between CIS and PRS; * * — statistical significant
difference (p=0.002) between RRS and PRS.
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the PMS group (p<0.05). Accord-
57,40% . c )
0,00% - 42.45% ingly, patients with the CIS type
21,10% /
of course were more often found
0,00% - in the age group of 20-29 years,
RMS —in 30-39 years, and PMS —
0,00% - mrms | 40-49 and 50-59 years. Similar re-
0.00% " 19 10%* apms | Sults can be found in other stud-
’ 4,90% * 12000 ’ " ies, which indicate that patients
] .

with the RMS type of course

0,00% - 3,30%** L *F
% S LA0% have a younger age compared
0,00% - to patients from the PMS group
[11, 12]. The first symptoms of
0,00% r — — MS in the CIS and RMS groups
MRI 1 MRI2 MRI 3 appear at a younger age than in

Figure 2 — Atrophic changes in the brain on MRI depending on the type of MS.

the PMS group. An interesting

Notes: *- statistically significant difference (p<0.05) between PMS and RMS; ** — statistically fact is that in these groups the

significant difference (p<0.05) between PMS and CIS
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Figure 3 — EDSS results before and after interferon beta treatment.

processes that occur regardless

Notes: * — statistically significant difference (p<0.05) between EDSS before treatment and 6 months; of lesion activity [13]. In the gen-

** — statistically significant difference (p<0.05) between EDSS 6 and 12 months.

respectively), whereas in the RMS group there was a
statistically significant improvement in clinical condition
(2.0 (1.0-4.0)) (fig. 3).

Discussion of research results.

According to the clinical course of MS, the follow-
ing phenotypes are distinguished: clinical isolated syn-
drome (CIS), relapsing MS (RMS) and progressive MS
(PMS) [2].

According to the 2020 MS atlas all over the world,
regardless of the region, the relapsing-remitting type of
MS prevailed over the progressive type of course [10].
The same difference between the types of course was
found in our study, where remitting-remitting was re-
corded in 69.9% of patients, in 19.5% had a progressive
type of course and 10.6% had a clinically isolated syn-
drome. In a study conducted in the Iranian Islamic Re-
public, a region territorially close to Azerbaijan, similar
results were also obtained (RMS — 81.0%, PMS — 19.0%)
[11]. Given the significant difference in percentage rep-
resentation, the purpose of this analysis was to study
the clinical features of different types of MS. In our study
of RMS, the clinical type of course prevailed in both
sexes, while no statistical difference was found between
women and men. We found that patients in the CIS and
RMS groups were significantly younger than patients in

eral group of patients, already at
the manifestation of the disease,
approximately 10% of patients had atrophic changes
detected on MRI of the brain, which in subsequent ex-
acerbations were found in almost 1/3 (28.7%) of those
examined. At the same time, when studying MRI of the
brain of patients, depending on the clinical course of the
disease, it was shown that the PMS group statistically
significantly prevails over the CIS and RMS groups, and
in which the percentage of degenerative changes in-
creases to 57.4%. Treatment of MS is the most discussed
topic in the literature dedicated to this disease. In our
study, 284 patients were prescribed beta interferon 1a
(Avonex), according to the standard regimen. In all pa-
tients, the clinical condition before and after treatment
was assessed by EDSS. The study showed that by the
end of the first year of treatment with interferon beta,
EDSS in the CIS and PMS groups remained stable, while
in the RRS group there was a statistically significant im-
provement in clinical condition.

Conclusions:

1. The majority of patients had the RMS type of dis-
ease (69.9%).

2. RMS type of course prevailed in the age group
under 40 years, and PMS — over 40 years.

3. In patients with the RMS type of course, the dis-
ease manifested itself mainly in one part of the nervous
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system; in patients with PMS, clinical manifestations Prospects for further research.
were observed in several functional systems. )
4. Starting from the manifestation of the disease, The development of more effective methods of

atrophic changes on MRI of the brain tended to progress
in all types of MS, with a predominance in PMS.

5. The use of beta interferon-1a by the end of the  g35e among the residents of Azerbaijan, which would
first year of treatment leads to an improvement in the

neurological status of MS patients in the RMS group. improve the quality of life without disability.
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K/IHIYHI OCOB/IMBOCTI PO3CIAHOIO CK/ZIEPO3Y MNPU PIBHUX TUNAX NEPEBITY 3AXBOPHOBAHHA

lynieBa A. I.

Pestome. Po3cisiHuit cknepos (PC) € ogHielo 3 NMpoBIAHMX NMPUYMH iHBANIGHOCTI HETPABMATUYHOTO XapaKTepy
cepes, MONOAOrO NpaLe3aaTHOro HaceneHHa. Haluactiwe maHidecTtauis 3aXBoptoBaHHA PO3NOYMHAETLCA 3 peLuU-
aunsytoyoi popmu PC, sKa KNIHIYHO NPOABAAETHCA OAHUM ab0 KiflbKOMa HEBPONOFIYHUMM CUMNTOMAMM, LLO MatOTb
TEHAEHL,t0 L0 YaCTKOBOro abo NOBHOTO BigHOBAEHHSA. 3rof0M, YacToTa pPeLnamMBIB 3MEHLIYETLCA, HelpoaereHepa-
TMBHI NpouecH 36iNbLUYIOTLCA | 3aXBOPIOBaHHSA Nporpecye. MeTo Haloro A0CAIAXKEHHS 6yN10 BUBYEHHA KAIHIYHMX
npossis PC 3a pi3HMX TMNiB nepebiry xBopobu cepes xuTenis micta baky. 3a cemupiuHuii nepios AOCAIANKEHHS
(2013-2020 pp.) giarHos PC 6yno noctasneHo 559 nauieHTam. 3 HMX 392 (70,1%) navuieHTis KiHoYoi Ta 167 (29,9%)
yonosiyoi cTati. Mpu ubomy, y 390 (69,9%) navuieHTiB 3axBOptoBaHHA Mano peunamnsytoumii (PPC), y 109 (19,5%) —
nporpecytounii (MPC) Tun nepebiry i y 60 (10,6%) cnoctepiraBcs KniHiYHO i3onboBaHuni cuHgpom (KIC). KIC yacTiwe
3ycTpivascs y BikoBil rpyni 20-29 pokis, PPC —y rpyni 30-39 pokis, a gns MPC 6ynu xapaktepHi rpynu 40-49 i 50-59
pokis. MaHidecTauin 3axBoptoBaHHsA B rpynax KIC i PPC po3noymHanacsa npakTUYHO B ogHaKoBoMy Bii (26,0 (24,0-
34,0)i27,0(22,0-34,0)), i3 KNiHIYHUMM NPOABAMM YparKeHHS B 0AHIN GYHKLiOHaNbHI c1UCTeMI, 3i CTaTUCTUYHO 3Ha-
yyuioto pisHuueto 3a Bikom i3 MPC (34,0 (25,0-41,0)), ae KaTacTpoda cnoctepiranaca B AeKiNbKOX GYHKLIOHANbHUX
cuctemax. AtpodiuHi 3miHKM Ha MPT ronoBHOro Mo3Ky nepeBarkasv B rpyni nauieHTis 3 MPC TMnom nepebiry 3 nep-
LUMX CUMNTOMIB 3aXBOptOBaHHA (21,1% BMNaAaKax), a matoum TEHAEHL,iH0 [0 3pOCTaHHA NPU HACTYMHUX Bisyanisalinx,
nocarHyswu 57,4%. Y nauieHTiB, AKi OTpMManm NiKkyBaHHA NpenapaTom, Wwo 3miHtoe nepebir PC, — 6eTa-iHTepdepoH
1a, Ha KiHeub poky nikyBaHHA, EACC y rpynax KIC i MPC 3annwasca ctabinbHum (3,0 (2,0-4,0) Ta 4,25 (4,0-5,5), Bia-
noBiAHo), Toai AK y rpyni PPC 6yn0 CTaTUCTMYHO 3HaYyLLe NoiNWeHHA KAiHivyHoro ctany (2,0 (1,0-4,0)).

Kno4oBi cnoBa: po3ciaHuiA cknepos, KAiHiuHi ocobanBocTi, TUN nepebiry.

CLINICAL FEATURES OF MULTIPLE SCLEROSIS IN VARIOUS TYPES OF DISEASE COURSE

Guliyeva A. I.

Abstract. Multiple sclerosis (MS) is one of the leading causes of non-traumatic disability among the young
working population. Most often, the manifestation of the disease begins with a relapsing form of MS, which is
clinically manifested by one or more neurological symptoms that tend to partial or complete recovery. Subsequently,
the frequency of relapses decreases, neurodegenerative processes increase and the disease progresses. The purpose
of our study was to study the clinical manifestations of MS in various types of disease among residents of the city
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of Baku. During the seven-year study period (2013-2020), 559 patients were diagnosed with MS. Of these, 392
(70.1%) patients were female and 167 (29.9%) were male. At the same time, in 390 (69.9%) patients the disease
had recurrent (RMS), 109 (19.5%) had progressive (PMS) types of course, and 60 (10.6%) had a clinically isolated
syndrome (CIS). CIS was more common in the age group of 20-29 years, RMS in the group of 30-39 years, and PMS
was typical in the groups of 40-49 and 50-59 years. The manifestation of the disease in the CIS and RMS groups
began at almost the same age (26.0 (24.0-34.0) and 27.0 (22.0-34.0)), with clinical manifestations of damage in one
functional system, with a statistically significant difference in age with PRS (34.0 (25.0-41.0)), where the catastrophe
was observed in several functional systems. Atrophic changes on MRI of the brain predominated in the group of
patients with PMS type of course from the first symptoms of the disease (21.1% of cases), and with subsequent
visualizations it tended to increase, reaching 57.4%. In patients treated with a drug that modifies the course of
MS — beta interferon 1a, by the end of the year of treatment, EDSS in the CIS and PMS groups remained stable (3.0
(2.0-4.0) and 4.25 (4.0-5.5), respectively), while in the RMS group there was a statistically significant improvement
in clinical condition (2.0 (1.0-4.0)).
Key words: multiple sclerosis, clinical features, clinical course.
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Long-term CHD comorbid with NAFLD leads to acceleration of atherogenesis, imbalance of ED and adipocyto-
kines. To compare indicators of the liver functional state, levels of adipocytokines, C-reactive protein and marker
of endothelial dysfunction in patients with CHD comorbid with and without NAFLD was the aim of research. 145
patients with CHD comorbid with NAFLD and 100 patients with CHD were examined. When analyzing the obtained
laboratory parameters characterizing the liver functional state, it was established that in patients with CHD comor-
bid with NAFLD, a significant moderate elevation in the levels of ALT and AST was registered, which characterizes
the presence of cytolysis syndrome. An imbalance of adipocytokines was also found in these patients: a decline in
the concentration of adiponectin, an elevation in the level of resistin, and a decline in the ratio of adiponectin to
resistin. A substantive increase in the serum level of ADMA and CRP in patients with combined pathology indicates
the presence of ED against the background of activation of systemic inflammation, which may have pathogenetic
significance in the growing of CHD comorbid with NAFLD.
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Introduction.

Coronary heart disease (CHD) is the common disor-
der of the cardiovascular system (CVD) and has danger-
ous consequences that cause disability and premature
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death. In Ukraine, the incidence of CHD has doubled
over the last decade and is 68.8% [1]. Modern data on
the pathogenesis of CHD prove that atherosclerosis is
the result of a process of chronic inflammation of low
intensity and, thanks to lipoperoxidation, causes the
transformation of low-density lipoproteins (LDL) with
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