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This study aimed to determine the seasonal features of the debut and clinical course of relapsing-remitting mul-
tiple sclerosis (RRMS).

This study examined 105 patients with RRMS aged 18 to 49 years. A clinical and neurological examination was
conducted, which included the collection of complaints, anamnesis of the disease (including clarification of the
month of disease onset and last exacerbation, as well as the use of disease-modifying therapy), information about
the patient's life, and a neurological examination with an EDSS score.

The study showed that most patients surveyed (23.8%) had their RRMS debut in March. The most common
months for the first symptoms of the disease were March (23.8%), February (16.2%) and May (12.4%), indicating a
tendency for the disease to debut in spring (41.0% overall). The frequency of exacerbations in the last year was 48.6%
(95% Cl 39.0 - 58.1) among all subjects. Most exacerbations were observed in spring (34.3%), with a peak in April
(12.4%). Patients taking disease-modifying therapy had the lowest exacerbation rate of 8.5% (95% Cl 0.53 - 16.49),
while among those not taking such therapy, it was 81.0% (95% Cl 70.95 - 91.12), exceeding (p<0.001) the exacerba-
tion rate in patients taking disease-modifying therapy by 72.5% (95% Cl 55.3 - 83.5). There was also a statistically
significant association between the month of diagnosis and the number of exacerbations in the last year (rs=0.21;
p=0.032).

According to the results obtained, most often, multiple sclerosis (MS) among patients in the general sample
began to develop in the spring. At the same time, the diagnosis was made more often in autumn. It was found
that a significantly higher frequency of exacerbations was observed in the spring months. Taking disease-modifying
therapy substantially reduces the risk of exacerbations.

Key words: multiple sclerosis, seasonality, debut, exacerbation, course.

Connection of the publication with planned re-
search works.

The study was performed within the framework of
the research work “Clinical and pathogenetic and prog-

morphism of disease manifestations can help develop
more accurate diagnostic methods and more effective
treatment strategies [1, 2].

It is worth noting that seasonality has proven to be

nostic markers of nervous system disorders and optimi-
sation of diagnostic and therapeutic algorithms”, state
registration number 0122U201970.

Introduction.

Relapsing-remitting multiple sclerosis (RRMS) is one
of the most mysterious and complicated neurological
diseases of our time regarding management. Its chronic
nature, adverse impact on patients’ quality of life, and
uncertainty about the aetiology and mechanisms of
progression make RRMS a serious medical and scientific
problem [1].

Understanding the characteristics of multiple sclero-
sis is important for timely diagnosis and selection of the
optimal treatment approach. Understanding the poly-

an important factor in many chronic diseases, from car-
diovascular to mental health. This is especially true for
autoimmune diseases, where changes in the immune
system may be associated with environmental changes
[2, 3].

Recent studies have pointed to a correlation be-
tween the worsening of RRMS symptoms and seasonal
factors such as UV radiation, vitamin D, and exposure
to other meteorological and geographical changes [4-
8]. Depending on the season, it may indicate the need
for individualised treatment and diagnosis, but requires
more in-depth study.

The aim of the study.
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To determine the seasonal features of the debut
and clinical course of RRMS.

Object and research methods.

The study included 105 patients with RRMS aged
18 to 49, including 74 women (70.5%) and 31 men
(29.5%). The ratio of women to men in the study
sample was 2.4:1.

Clinical and neurological examination included
the collection of complaints, medical history (in-
cluding clarification of the month of disease onset
and the last exacerbation), lifestyle, and neurologi-
cal examination with an assessment of the Expand-
ed Disability Status Scale (EDSS). Disease-modifying
therapy (DMT) was assessed.

The study was conducted following the princi-
ples of the World Medical Association’s Declaration
of Helsinki “Ethical Principles for Medical Research
Involving Human Subjects” (amended in October
2013). Written informed consent was obtained
from all patients who participated in the study.

The study results were processed using a per-
sonal computer with Microsoft Excel (Micro-
soft Office 2016 Professional Plus, Open License
67528927), STATISTICA 6.1 (StatSoftinc., serial num-
ber AGAR909E415822FA) and MedCalc Statistical
Software trial version 20.305 (MedCalc Software,
Belgium; https://www.medcalc.org; 2022).

If the distribution law was normal, parametric
characteristics and analysis methods were used.
Non-parametric characteristics and criteria were
used for data whose distribution differed from the
normal one.

A correlation analysis was conducted with the
calculation of Spearman’s rank correlation coeffi-
cients (r) and the odds ratio (OR) calculation. The
critical value of the level of statistical significance (p)
for all types of analysis was taken as <5% (p<0.05).

Results of the study and their discussion.

All patients were divided into 2 groups depend-
ing on the EDSS score. Group 1 included patients
with an EDSS score < 3.5; group 2 included patients
with 3.5 < EDSS < 6.5 (table 1).

The debut of the disease (table 2) in most ex-
amined patients — 25 people (23.8%) was recorded
in March.

Also, in February, May, August and September,
there was a situation when the number of people
with the first symptoms of the disease exceeded
the median value of patients with a debut within a
month (fig. 1).

The first ranking months among the months of
the first symptoms of the disease in all examined
patients were March (23.8%), February (16.2%)
and May (12.4%), which indicates mainly the spring
debut of the disease —41.0% in total.

A similar pattern was observed in the study
groups, with almost a quarter of patients (23.3%
and 25.0% in groups 1 and 2, respectively) having
initial symptoms in March (table 2).

The proportion of patients in group 1 with the
onset of the disease in February, May and Septem-
ber was somewhat higher; in group 2 with the onset
of the disease in March, April, June and November.

In general, by seasons, with a similar distribu-
tion structure with the predominance of the first

Table 1 — Age and gender characteristics of the examined
patients with RRMS

Characteristics ?JL:‘/Z?:Z Group 1 | Group 2 p
General number, 105 73 32 )
n (%) (100,0) (69,5) (30,5)

Gender, n (%)
Women 74 (70,5) 49 (67,1) | 25(78,1) | 0,255
Men 31(29,5) | 24(32,9) | 7(21,9)
Age distribution, n (%)
up to 25 years old 15 (14,3) 10(13,7) | 5(15,6) |0,267
from 25 to 30 years old 25(23,8) |21(28,8) | 4(12,4)
from 30 to 35 years old 30(28,6) | 20(27,4) | 10(31,3)
from 35 to 40 years old 21(20,0) | 15(20,5) | 6(18,8)
40 years and older 14 (13,3) 7 (9,6) 7(21,9)

Age characteristics, M (SD)

Average age, years | 31,9(6,95) |31,5(6,7) [32,9 (7,53)] 0,225

Taking disease-modifying therapy

Did not receive 58 (55,2)

<0,001
Received

47 (44,8)

Notes: p — differences between groups by Pearson’s x* for qualitative
characteristics, by Student’s t test for quantitative characteristics.

Table 2 - Distribution of the first symptoms by months
of the year in the examined patients with RRMS by study
groups and by receiving DMT, n (%)

Mg/r:;f;:);:qlgst Group 1 | Group DMT- DMT+ i}lr\tlzszz
n (%) n=73 2n=32 n=58 n=47 =105
January 4(5,5%) | 2(6,3%) | 5(8,6%) | 1(2,1%) 6 (5,7%)
February 13 (17,8%)|4 (12,5%) |10 (17,2%)| 7 (14,9%) | 17 (16,2%)
March 17 (23,3%)|8 (25,0%) |14 (24,1%)|11 (23,4%)| 25 (23,8%)
April 2(2,7%) | 3(9,4%) | 5(8,6%) 0(0%) 5 (4,8%)
May 10 (13,7%)| 3 (9,4%) | 4 (6,9%) |9 (19,1%) | 13 (12,4%)
June 3(4,1%) | 2(6,3%) | 4(6,9%) | 1(2,1%) 5 (4,8%)
July 3(4,1%) | 0(0%) 0 (0%) 3(6,4%) 3(2,9%)
August 7(9,6%) | 3(9,4%) | 4(6,9%) | 6(12,8%) | 10(9,5%)
September 7(9,6%) | 2(6,3%) | 6(10,3%) | 3 (6,4%) 9 (8,6%)
October 4(5,5%) | 2(6,3%) | 3(5,2%) | 3(6,4%) 6 (5,7%)
November 3(4,1%) | 3(9,4%) | 3(5,2%) | 3(6,4%) 6 (5,7%)
December 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Total 73 (69,5%) (30 a0p) |58 (55,2%)47 (44,8%)| 105 (100%)
p 0,836 0,109 -
Note: p — differences between groups by Pearson’s x2.
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Figure 1 — Number of people who developed the first symptoms in
certain months of the year among the surveyed patients with RRMS
(absolute number).
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Figure 2 — Distribution of examined patients with RRMS by seasons of MS
debut (in % per 100 examined).
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Figure 3 — The number of people diagnosed in certain months of the year
among the surveyed patients with RRMS (absolute number).
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Figure 4 — Number of patients with RRMS who had an exacerbation
during the last year of follow-up by month of the year in the study groups
(absolute number).

symptoms of the disease in the spring months (fig. 2),
a higher proportion of autumn and spring debut of the
disease was observed in patients of group 2 (21.9%
and 43.7% in group 2, respectively, versus 19.2% and

Table 3 — Distribution by the number of exacerbations in patients with
RRMS during the last year of follow-up by study groups and by DMT,

39.7%), winter and summer — in patients of group
1 (p=0.932).

Regarding the period of diagnosis (fig. 3), the
highest number of patients falls in autumn months,
when it exceeds the median number of patients di-
agnosed monthly.

The same number of patients as in September
was diagnosed in May and June.

There were no differences between the study
and DMT groups in the diagnosis distribution by
month of the year (p>0.05).

There was an association between the month
of diagnosis and the number of exacerbations in
the last year (r =0.21; p=0.032). No other statistical
evidence of an association between the period
of disease debut and a more aggressive course
of multiple sclerosis was found in the sample of
patients studied.

Regarding the frequency of exacerbations, in
general, among all subjects during the last year
of follow-up, it was 48.6% (95% Cl 39.0 — 58.1)%
per 100 subjects. In group 1, the frequency of
exacerbations was 35.6% (95% Cl 24.6 — 46.6)%. In
group 2 —78.1% (95% Cl 63.8 — 92.45)%, which was
higher (p<0.001) than in group 1 by 42.5% (95% Cl
20.8 -59.1)%.

The lowest rate of exacerbations during the
year was observed among patients taking disease-
modifying therapy — 8.5% (95% Cl 0.53 — 16.49)%,
while in patients without DMT, the rate was the
highest — 81.0% (95% Cl 70.95 — 91.12)% and
exceeded (p<0.001) the rate among patients taking
DMT by 72.5% (95% CI 55.3 — 83.5)%.

The odds of having an exacerbation during the
year in RRMS in patients of group 2 with EDSS>3.5
points compared with patients of group 1 (EDSS<3.5
points) were 6.5 times higher (95% CI 2.5 — 17.0;
p<0.001). The odds of having an exacerbation
during the year in RRMS in patients who did not
take disease-modifying therapy were 45.9 times
higher than in patients taking DMT (95% Cl 13.6 —
155.1; p<0.001).

The proportion of patients who did not have
exacerbations during the year was 54 (51.4%)
among all subjects and the highest among patients
taking DMT — 43 (91.5%). Two exacerbations per
year were observed in 9 (28.1%) patients of group
2 and in 10 (17.2%) patients who did not take DMT
(table 3).

As for the seasonality of exacerbations (fig. 4),
among all those surveyed, there is a peak in Octo-

ber in autumn and in April in spring.
During February — June, there is a relatively high
frequency of exacerbations, which allows us to con-

clude that there is a predominantly
spring seasonality of exacerbations
in the study sample of patients

n (% . ) .

T Al (%) with RRMS. It is confirmed by the
exalé?rb(;;izns patients |Group1(Group2| DMT- | DMT+ | analysis of the distribution of exac-

n (%) n=105 | N=73 | n=32 n=58 | n=47 erbations by month (fig. l-l).
Without exacerbations | 54 (51,4) (47 (64,4)| 7 (21,9) 11 (19,0) |43 (91,5) _ There were no differences
in the distribution of exacerba-
1 exacerbation 41(39) |25(34,2)| 16(50) |<0,001|37 (63,8) | 4(8,5) [<0,001| tions by month of exacerbation
2 exacerbations 10(9,5) | 1(1,4) |9(28,1) 10(17,2)| 0(0) (p=0.339) between the 1st and 2nd

Note: p — differences between groups by Pearson’s x2.

study groups. The largest propor-
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tion of exacerbations in group 1 was observed in April
-9 (12.3%), May — 10 (13.7%) and June — 9 (12.3%); in
group 2:in March —5 (15.6%), April —4 (12.5%), Septem-
ber — 4 (12.5%) and October — 4 (12.5%).

Among patients who did not take DMT, the highest
proportion of exacerbations was observed in June — 9
(15.5%) and February — 8 (13.8%); among those who
took DMT: in April — 7 (14.9%), May — 9 (19.1%) and July
— 7 (14.9%); without statistically significant differences
in the distribution of exacerbations by month (p=0.096).

The number of exacerbations in the last 12 months
correlated with the season of the last exacerbation
(r=0.24; p=0.016). At the same time, out of 10 patients
who had 2 exacerbations during the year, 4 (40.0%) had
them in autumn; out of 41 patients who had one exac-
erbation during the year, 13 (31.7%) had them in winter,
but these differences did not reach a statistically signifi-
cant level (p=0.233).

DOI 10.29254/2077-4214-2023-3-170-264-271
YOK 616.832-004.21
Comino 0. B., Kanvbyc O. I.

Conclusions.

1. Most often, MS among patients in the total
sample debuted in spring and winter, namely in March
(23.8%), February (16.2%) and May (12.4%).

2. The largest proportion of patients in the total
sample was diagnosed in autumn, namely in November
— 24 (22.9%) and October — 14 (13.3%).

3.  The highest proportion of exacerbations in the
total sample was recorded in spring (34.3%), namely in
April (12.4%).

4. The lowest level of exacerbation frequency
during the year was observed among patients taking dis-
ease-modifying therapy —8.5% (95% Cl 0.53 — 16.49)%.

Prospects for further research.

It is promising to study the seasonal characteristics
of the course of MS, considering genetic factors.

CE3OHHI XAPAKTEPUCTUKU NEPEBITY PELUANBYIOYE-PEMITYIOYOIO
PO3CIAHOIO CK/ZIEPO3Y

OHinpoBCbKUiA AeprKaBHUI MeanYHMIA yHiBepcuteT (m. [Hinpo, YKpaiHa)
412@dmu.edu.ua

Memot daHoz20 docnidmceHHs 6ya0 8U3HAYEHHA Ce30HHUX ocobausocmeli debromy ma KaiHiyHo20 nepebiey
peyudusyo4o-pemimyo4o2o po3ciaHozo ckaepo3sy (PPPC).

Y ybomy 0ocnidxceHHi 6yno obcmexceHo 105 nauieHmis i3 PPPC, sikom 8id 18 0o 49 pokis. [posedeHo KiiHiKo-
HesposoaidHe obcmexeHHs, AKe 8K4an0 8 cebe 36ip cKape, AHAMHE3 30X80PHBAHHSA (8KAOYAKYU YMOYHEHHS
micaysa 0ebromy 30X80pPHOBAHHA MA OCMAHHLO20 3020CMPEHHA, G MAKOMC rpuliomy xeopobomoougikyroyoi
mepanii), iHhopMauito NPo Mumms nNauyieHmMa, 0 MAKOX HeBPOos1o2iYHe 06CMeX(eHHSA 3 OUYiHKO 3a WKasnow EDSS.

JocnidxeHHa nokasano, wjo y binbwocmi obcmexeHux nauyieHmis (23,8%) 0ebrom PPPC giobyecsa y bepe3Hi
micayi. Halibinbw nowupeHUMU MiCAYAMU 07 Nepuiux CUMNMOoMis 3ax80ptosaHHA bynu bepesers (23,8%), nromuli
(16,2%) ma mpaseHb (12,4%), wjo cgiduums npo meHOeHUito 00 8ecHAHO020 Oebomy 3aX80pPHBAHHA (3a2a10M
41,0%). Yacmoma 3a2ocmpeHb 3a ocmaHHil pik cmaHosuna 48,6% (95% /1l 39,0 - 58,1) ceped ycix obcmexeHux.
Halibinbwe 3a2ocmpeHb ciocmepieanocs eecHoto (34,3%), 3 nikosum 3HAYEHHAM y KeimHi (12,4%). ¥ nauieHmis,
AKi npulimanu xeopobomoougikyrouy meparnito, Yyacmoma 3a2ocmpeHs byna HaliHuxyoro - 8,5% (95% [l 0,53 -
16,49), 8 moli yac sk ceped mux, xmo He npulimas maky mepanito, 80Ha cmaHosuna 81,0% (95% Al 70,95 - 91,12),
nepesuwyrouu (p<0,001) yacmomy 3a2zocmpeHs y nayieHmis, AKi npulimanu xeopobomMoougikyoyy mepaniro Ha
72,5% (95% [l 55,3 - 83,5). Takox 6ys10 8UABAEHO CMAMUCMUYHO 3HAYYU UL 38'A30K MiHt MiCAUEM 8CMAHOBAEHHSA
diaeHO3y Ma KinbKicmio 3a20CmpeHsb 30 0CMaHHil pik (rs=0,21; p=0,032).

32i0H0 ompumaHux pe3ysnbmamis, Halivacmiwe po3ciaHuli cknepo3 (PC) ceped nayieHmie 3a2aabHOI 8UbIpKU
MoYuHa8 po3s8uUBaMUCA HABECHI, MoOi AK dia2HO3 8CMAHOB/1108a8CA binbw Yacmo soceHu. BuseneHo, Wo 8 8ecHAHI
micayi crocmepieanacs 60cmosipHoO suw,a Yyacmoma 3a2ocmpeHs. [MpuliMaHHA xeopobomooudgpikyroyoi mepanii
3HAYHO 3HUMCYE PU3UK PO3BUMKY 3020CMPEHb.

Knrouosi cnoea: po3ciaHuli cknepos, ce30HHicmob, 0ebrom, 3a2ocmpeHHs, nepebia.

38’A30Kk ny6nikauii 3 nNAaHOBMMM HAyKOBO-  LWOAO ETiO/Orii Ta MexaHi3amiB NporpecyBaHHA NepeTso-

AocnigHummn pobotamm.

Jocnif)eHHA BWKOHAHO Yy paMKax HayKOBO-
pocnigHoi poboTu «KniHiKo-naToreHeTUYHi 7
NPOrHOCTUYHI MapKepu NopyLIeHb HEPBOBOI CUCTEMM Ta
ONTUMI3aLLifA AiarHOCTUYHMX i TIKYBAaNbHWUX aAITOPUTMIBY,
Ne peprkpeectpauii: 0122U201970.

Bctyn.

PeuunaunBytovo-pemMiTytOuUMA  PO3CIAHUI  CKNepos
(PPPC) € ogHieto 3 HalbiNblL 3aragKoBUX i CKIAQHUX Y
naaHi MeHegXMeHTY HEeBPOJIOTIYHUX 3aXBOPKOBAHb Cy-
yacHocTi. Moro XpoHiYHWUI xapaKTep, HecrpuATABMIL
BM/IMB Ha AKICTb UTTA MALEHTIB Ta HEBU3HAYeHICTb

ptotoTb PPPC Ha ceplio3Hy MeauMuHy Ta HayKoBy npobne-
my [1].

Po3ymiHHA ocobnuBocTeli nepebiry posciaHoro
CKNepOo3y MaE BaXK/IMBE 3HAYEHHA A/1A CBOEYACHOI Aja-
FHOCTMKM Ta BUBOPY ONTUMAIbHOIO NiAXoAy A0 NiKyBaH-
HA. Po3ymiHHA nonimopdHOCTi NposBiB 3axBOPIOBAHHA
MOXKe [O0MOMOrTM B po3pobui Bifbll TOYHUX METOAIB
[iarHOCTMKM Ta Binbll epeKTUBHUX CTpaTerii NiKyBaHHA
[1, 2].

Cnip, Big3HAUYMTH, LLO CE30HHICTb BUSABMAACA BaXKIN-
BMM YMHHMKOM Y 6araTboOX XPOHIYHMX 3aXBOPHOBAHHAX,
BiZ, CepueBO-CYANUHHMX A0 ncuxiyHMX. OcobamBo ue
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Tabnuusa 1 — Biko-cTaTeBi XapaKTepUCTUKM 06CTEKEHUX
xBopux Ha PPPC

XapaKTepucTmkmn 06c1Yec>IKeHi fpynal | lpyna2 p
3ara/ibHa KinbKicTb, 105 73 32 )
n (%) (100,0) (69,5) (30,5)
Cmame, n (%)
WiHkn 74 (70,5) |49 (67,1) |25(78,1) | 0,255
Yonosikun 31(29,5) |24(32,9) |7(21,9)
Po3no0in 3a eikom, n (%)
0,0 25 pokis 15 (14,3) |10(13,7) |5(15,6) |0,267
Big 25 ao 30 pokis 25(23,8) |21(28,8) |4(12,4)
BiZ 30 A0 35 pokiB 30(28,6) |20(27,4) [10(31,3)
Bif 35 fo 40 pokis 21(20,0) [15(20,5) |6(18,8)
40 pokiB i cTaple 14 (13,3) |7(9,6) 7(21,9)
Bikosi xapaktepuctuku, M (SD)
CepeaHil BiK, pokis [31,9(6,95)[ 31,5 (6,7) [ 32,9 (7,53)] 0,225
Mpuliom xe8o0pob0-moduikyto4oi mepanii
He oTpumyBsanu 58 (55,2) <0,001
OTpumyBanu 47 (44,8)

MpuMiTKKU: p — po36iXKHOCTI MixK rpynamu 3a X2 MipcoHa Ans AKICHUX 03HaK,
3a t KpuTepiem CT't0AEHTA ANA KiNbKICHUX.

Tabnuusa 2 — Po3nogin nosasu nepLinx CMMNTOMIB No
MicALAX POKY y ob6cTexkeHux xsopux Ha PPPC 3a rpynamum
BOCNiAXKeHHA Ta 33 oTpuMaHHAM XMT, n (%)

Micaub nepwmx| o oo g | royna | xMT- | xmTe el
CUMNTOMIB A A = - obcTexeHi
n (%) n=73 2n=32 n=58 n=47 n=105
CiveHb 4(5,5%) |2(6,3%)| 5(86%) | 1(2,1%) | 6(57%)
NioTwit 13 (17,8%)|4 (12,5%)|10 (17,2%)| 7 (14,9%) | 17 (16,2%)
Bepeserb 17 (23,3%)[8 (25,0%)| 14 (24,1%)|11 (23,4%)|25 (23,8%)
KaiTeHb 2(2,7%) |3(9,4%) | 5(8,6%) | 00%) | 5(48%)
TpaseHs 10 (13,7%)| 3 (9,4%) | 4 (6,9%) | 9 (19,1%) |13 (12,4%)
YepseHs 3(4,1%) | 2(6,3%) | 4(6,9%) | 1(2,1%) | 5 (4,8%)
Nunens 3(4,1%) | 0(0%) | 0(0%) | 3(6,4%) | 3(2,9%)
Cepnenb 7(9,6%) | 3(9,4%) | 4 (6,9%) | 6 (12,8%) | 10 (9,5%)
BepeceHb 7(9,6%) |2 (6,3%) | 6 (10,3%) | 3 (6,4%) | 9 (8,6%)
KoBTeHb 4(5,5%) | 2(6,3%) | 3(52%) | 3(6,4%) | 6(5,7%)
Nucronag 3(4,1%) | 3(9,4%) | 3(5,2%) | 3(6,4%) | 6(5,7%)
lpyLeHb 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Bcboro 73 (69,5%) (3§§%) 58 (55,2%)|47 (44,8%)|105 (100%)

P 0,836 0,109 -

MpumiTtKa: p — po3bixKHOCTI Mix rpynamm 3a X2 MipcoHa.
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PucyHok 1 — KinbkicTb 0ci6, y AKMX NpoABMAKCA NepLli CMMNTOMMU Y NeBHi
micaui poKy, cepes ob6crexkeHnx xeopux Ha PPPC (abcontoTHa KinbKicTb).

CTOCYETHCA aBTOIMYHHUX 3aXBOPIOBAHb, A€ 3MiHN B
iMYHHIil1 cucTeMi MOXKyTb ByTU NOB’A3aHi 3i 3MiHaMK
HaBKO/MMLIHbOIO cepeaosuma [2, 3].

HepasHi LOCNiAXKEeHHA BKa3yloTb Ha
B33aEMO3B’A30K MiXK noriplweHHam cumnTtomis PPC
Ta Ce30HHMMKU aKTopaMM, TaKUMKU AK ynbTpadi-
O/IeTOBE BUMPOMIiHIOBAHHA, BiTamMiHM D Ta Bnaus
iHLWMX MeTeoponoriyHMx Ta reorpadiyHmx 3amiH [4-
8]. Lle moKe BKasyBaTh Ha HeobxigHicTb iHAMBIAYa-
Ni30BaHOTO NiKYBAHHA Ta A4iarHOCTUKM B 3a/1I€XKHOCTI
BiZ, ce30Hy, npoTe notpebye Ginbw rnMboOKoro Bu-
BYEHHA.

Merta gocnigeHHs.

BM3HauMTK ce30HHI ocobmMBOCTi AebIOTY Ta KAi-
HiyHoro nepebiry PPPC.

O6’eKT i meTOAU AOCNiAXKeHHSA.

B mocnigeHHa 6yno BkaoyeHo 105 xBopux Ha
PPPC Bikom Bia, 18 no 49 pokis, cepen akux byno 74
KiHKK (70.5%) Ta 31 vonosikis (29.5%). CnisBigHO-
LUEHHSA KIHOK [0 YO/I0BIKIB Y JOCAIAXKEHIN BUBIpLi
CTaHoBwWO 2.4:1.

KniHiko-HeBponoriyHe 06CTeXeHHA BKAOYANO
36ip CKapr, aHamHe3y 3aXBOPIOBaHHsA (B T.4., yTOY-
HeHHA Micsauto AeboTy 3aXBOPHOBAHHA M OCTaHHbO-
rO 3aroCTPeHHs) Ta KUTTA, HEBPOJIOriYHe obCTe-
YKEHHS 3 OLiHKOW 3a WwkKanow Expanded Disability
Status Scale (EDSS). NpoBoannaca oujiHka npuinomy
xBopobo-mogundikytodoi Tepanii (XMT).

LocnigeHHA npoBoAMNOCA 3rigHO 3 NPUHLMU-
namu lenbciHcbKoi aeknapauii CeiToBoi meguyHoi
acouiauii «ETMYHI 3acagm meanyHUX [OCNIAXKEHD,
O CTOCYHOTbCS /IIOACbKMX Cy6’eKTiB» (3MiHeHa B
»oBTHi 2013 poky). NMucbmoBa iHbopmoBaHa 3roga
byna oTpMmaHa Big, ycix XBopux, AKi 6panu yyactb y
OOCNIOXKEHHI.

O6pobKa pe3ynbTaTiB AOCAIAKEHHSA NPOBOAM-
/lacb 33 ONOMOTO0 MepPCcoHaNbHOro Komn'toTepa 3
BMKOPUCTAHHAM MPOrpaMHmMx npoaykTtie Microsoft
Excel (Microsoft Office 2016 Professional Plus, Open
License 67528927), STATISTICA 6.1 (StatSoftinc.,
cepiiinin Ne AGAR909E415822FA) Ta MedCalc
Statistical Software trial version 20.305 (MedCalc
Software, Belgium; https://www.medcalc.org;
2022).

Mpy HOpMaNbHOMY 3aKOHI PO3MOAiNYy 3acToCo-
BYBa/IM MapaMeTPUYHi XapaKTepPUCTUKM i meToam
aHanisy. [1na gaHux, po3noain AKux BigpisHABCA Bif,
HOPMaNbHOro, BUKOPUCTOBYBAIN HEMapamMeTPUYHi
XapaKTepPUCTUKM | Kputepii.

MpoBoAnBCA KOPeNsLUiiHWIA aHani3 3 po3paxyH-
KOM KoediLieHTiB paHroBoi Kopensauii CnipmeHa (rs),
pO3paxyHOK BigHOWeHHSA waHcis (BL). KputuuHe
3HAYEHHSA PiBHA CTAaTUCTUYHOI 3HauMmocTi (p) ans
BCiX BUAiB aHani3y npuinmanoca <5% (p<0.05).

Pesyabraru gocailskeHHs TA iX 00roBOpeHHsI.

Bcix xBopux 6yno po3aineHo Ha 2 rpynu 3aniex-
Ho Big 6any EDSS. [o rpynu 1 BBIMWAK NaLieHTU 3
6anom EDSS < 3,5; go 2i rpynu yBilWAM NaLiEHTH
o manu 3,5 < EDSS < 6,5 6anis (tabn. 1).

[ebtoT 3axBoptoBaHHA (Taba. 2) y nepesarkato-
Yoi YacTkm obctexkeHnx — 25 ocib (23,8%) 6ys 3a-
dikcoBaHui y 6epesHi micadi.

TaKOK y IOTOMY, TPABHI, CEPMNHi Ta BEpPECHi cno-
cTepiranacs cuTyalid, KoM KiNbKiCTb 0OCib, y AKKX
NPOABUANCA MepLli CUMNTOMM 3aXBOPIOBAHHA, ne-
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peBaanu mefiaHHe 3Ha4YeHHA XBOpUX 3 AeboTom
3a micsaup (puc. 1).

Mepwi paHrosi micua cepe micAuis 3a NpoABOM
nepLUMX CMMMNTOMIB 3aXBOPIOBaHHSA B YCiX 0bCTEXKe-
HUX XBOpWX 3alimann bepeseHb (23,8%), ntoTuin
(16,2%) Ta TpaBeHb (12,4%), L0 CBIAUYNTL NEepeBaK-
HO NMpPO BECHAHMUI AeblOT 3aXBOPIOBAHHA — 3arasiom
41,0%.

Y rpynax [ocnigeHHA npocTexyBanaca no-
[ibHa 3aKOHOMIPHICTb, Y MalKe 4BepTi XBOPUX
(23,3% Ta 25,0% y 1-i Ta 2-ii rpynax BignosiaHo)
NMoYaTKOBI CMMMTOMM 3aXBOPOBaHHA Bynn 3adikco-
BaHi y 6epesHi (Tabn. 2).

[ewo Moo byna yacTka xBopux y 1-i rpyni 3
4e610TOM 3aXBOPIOBAHHA Y IIOTOMY, TPaBHI i Bepec-
Hi; y 2-1 rpyni 3 4e6oTom 3axBOpoBaHHA y 6epesHi,
KBIiTHIi, YepBHi Ta ANCTONAAI.

3arafiom No ce3oHax, Npu MOAiIbHIN CTpPyKTypi
po3noAainy 3 nepeBakaHHAM NOABM NePLUMX CUMM-
TOMIB 3aXBOPIOBAHHA Yy BecHAHi micaui (puc. 2),
6inblla YacTKa OCIHHBLOTIO i BeCHAHOro AebioTy 3a-
XBOPIOBAHHA crnocTepiranaca y xBopux 2-i rpynu
(21,9% Ta 43,7% y 2 rpyni BignosigHo npoTn 19,2%
Ta 39,7%), 3MMOBOro Ta NiTHLOrO — y XBOpMUX 1-i
rpynu (p=0,932).

LLloao nepioay BCTaHOBNEHHS giarHosy (puc. 3),
TO HaMBIiNbLUA KiNIbKICTb XBOPUX NPUNALAE HA OCiHHI
MicALi, KON cnocTepiraeTbeca ii NnepeBaKaHHA HaL
MeAiaHHO KiNbKICTIO XBOPMX 3 BCTAHOBNEHUM Ajia-
rHO30M 3a MicAaub.

TaKilt »Ke KiNbKOCTi NauieHTiB, AK i y BepecHi,
6yN0 NOCTaB/NEeHO AiarHo3 i B TpaBHi Ta YepBeHi.

Po3bixkHOCTel MidXK rpynamu OOCNIAMKEHHA i
rpynamu otpymaHHa XMT 3a po3noginom BCTaHOB-
NIeHHA AiarHo3y no micAuAX POKy He Bys10 BUABAEHO
(p>0,05).

Byno BMABNEHO HAABHICTb acouiaTMBHOIO
3B’A3KY MiXK MicALEM BCTAaHOBNEHHS AiarHosy Ta
KiNIbKICTIO 3arocTpeHb 3a OCTaHHIN piK (r5=0,21;
p=0,032). IHWKNX CTaTUCTUYHUX NiATBEPAKEHb aco-
Liauii nepiogy pnebroTy 3axsoptoBaHHA 3 6inbL
arpecvBHUM nepebirom po3ciaAHOro cKneposy y Bu-
bipui gocnigKeHUx xBopux He Byno 3HanaeHo.

Lloao yactoTm 3arocTpeHb, TO 3arasiom cepej,
yCix 0BCTeXXeHUX 3a OCTaHHIl pPiK CnocTepekeHHsA
BOHa cknana 48,6% (95% Al 39,0 — 58,1)% Ha 100
obcTexkeHux. B 1-1 rpyni yacToTa 3arocTpeHb CKa-
na35,6% (95% [ 24,6 — 46,6)%, y 2-11 —78,1% (95%
63,8 —92,45)%, wo byno suwe (p<0,001) noKasHK-
Ka 1-i rpynu Ha 42,5% (95% [l 20,8 — 59,1)%.

E3zuma Heecwa Saito DociHe
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PucyHoK 2 — Po3nogin o6ctexxeHnx xBopux Ha PPPC no ceaoHax ae6ioty PC
(y % Ha 100 obcTeskeHux).
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PucyHok 3 — Kinbkictb 0ci6, AKMM 6yno noctaBneHo AiarHo3 y nesHi micaui
POKy cepep, o6cTexkeHmx xBopux Ha PPPC (abcontoTHa KinbKicTb).
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PucyHoK 4 — KinbKictb xBopux Ha PPPC y AKux 6yn0 3aroctpeHHs
NPOTATOM OCTaHHbOFO POKY CMOCTEPEKEHHA 32 MICALAMM POKY Y rpynax
cnocrepekeHHs (abcontoTHa KiNbKicTb).

MaTW 3arocTpeHHA npoTarom poky npu PPPC y xsopwux,

HalimeHWwuW piBeHb 4acTOTW 3arocTpeHb MpoTA-

rOM POKY CMOCTepiraBcA cepes XBopux, Wo npuinmanm
XBopobo-moandikytouy Tepanio — 8,5% (95% Al 0,53

Lo He npuiimanu xsopobo-moamndikytouy Tepanito 6yam

BULLMMM MOPIBHAHO 3 NaLieHTaMM, Wo npuimann XMT

— 16,49)%, ToAi AK y xBopux 6e3 XMT noKasHuK 6yB

Hanbinbwmm — 81,0% (95% 70,95 —
91,12)% Ta nepesuLLyBas (p<0,001)
NOKasHUK cepea, XBOPWX, WO Mpu-
mmanu XMT Ha 72,5% (95% [l 55,3

Tabnuua 3

B 45,9 pasis (95% Al 13,6 — 155,1; p<0,001).

— Po3nogin 3a KinbKicTio 3aroctpeHHA y XxBopux Ha PPPC
NPOTArOM OCTaHHbOTO POKY CNOCTEPEKEHHA 32 FPYNamMu AOCNIAXKEHHA

Ta 3a oTpumaHHAM XMT, n (%)

—83,5)%. KinbKicTb . :

LlaHc mMaTh 3arocTpeHHA Npo- | saroctpens | G XBOPI | fRynal | Tpyna2 p A L
TArOM poKy npu PPPC y xBopux 2 n (%) n=105 n=73 n=32 S n=47
rpynu 3 EDSS>3,5 6anis nopisHAHO |bes3sarocTpeHb | 54 (51,4) | 47 (64,4) | 7(21,9) 11(19,0) |43 (91,5)
3 nauieHTamu 1 rpynum (EDSS<3,5 1 3arocTpeHHA 41 (39) 25 (34,2) 16 (50) |<0,001|37(63,8)| 4(8,5) |<0,001
6anis) 6y BUWMMKM B 6,5 pasiB |2 3aroctperHs 10 (9,5) 1(1,4) 9(28,1) 10(17,2) | 0(0)

(95% 41 2,5 —-17,0; p<0,001). LWaHcm

MpumiTtKa: p — po3bixKHOCTI Mix rpynamu 3a X2 MipcoHa.
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YacTKka XBOPWMX, LLO HE ManW 3aroCTpeHb NPOTAroMm
poky cknagana 54 (51,4%) cepep, ycix obcTeXeHux, i
byna HanbinbLwoto cepen XBopux, Wwo npuinmann XMT —
43 ocobwu (91,5%). [iBa 3aroCTpeHHA Ha piK cnocTepira-
nocay 9 (28,1%) xsopux 2-irpynm Tay 10-tm (17,2%), wo
He npuiimanu XMT (Taba. 3).

LLlopo ce3oHHOCTI 3arocTpeHsb (puc. 4), To cepen, ycix
ob6CcTeXKeHMX BU3HAYAETLCA NiK Y KOBTHI MicAL BOCEHM
Ta Y KBIiTHi HaBeCHi.

MpOTArom NOTOro — YepPBHA CNOCTEPIraeTbCa AOCTaT-
HbO BMCOKa 4acCTOTa 3arocTpeHb, WO A03BONAE 3p06UTH
HaM BMCHOBKM, LLO Y AOCANIAXKYBaHil BUBIpL XBOPUX Ha
PPPC cnocTtepiraetbca nepeBa’kHO BECHAHA CE30HHICTb
3arocTpeHb. Lle nigTBepaKyeTbCA aHanisom posnoginy
3arocTpeHb 3a micauamu (puc. 4).

Mix 1-t0 Ta 2-t0 rpynamuy CNOCTEPENKEHHA He BU-
3Hayanocs po3bixKHOCTEN LWOA0 PO3MOoAiNY 33 MicALeM
BUHWKHEHHSA 3arocTpeHHna (p=0,339). Halibinblua yact-
Ka 3arocTpeHb y 1- rpyni cnocTepiranaca y KBiTHi — 9
(12,3%), TpasHi — 10 (13,7%) Ta yepseHi — 9 (12,3%); vy
2-i rpyni: y 6bepesHi — 5 (15,6%), KBiTHI — 4 (12,5%), Be-
pecHi — 4 (12,5%) Ta *oBTHi — 4 (12,5%).

Cepepn, xBopuX, WO He npuitmann XMT Haibinbwa
YacTKa 3arocTpeHb cnocrepiranacs y yepseHi—9 (15,5%)
Ta ntoTomy — 8 (13,8%); wo npunmann XMT: y KBiTHi — 7
(14,9%), TpaBHi — 9 (19,1%) Ta AvnHi — 7 (14,9%); 6e3

CTaTUCTUYHO 3HAYyLWMX Po3biKHOCTelM y po3nogini 3a-
rocTpeHb 3a micayamm (p=0,096).

KinbkicTb 3arocTpeHb 3a OCTaHHI 12 micAuiB Kope-
JI0OBaNa i3 Ce30HOM OCTAHHbOMO 3aroCTPeHHA (rs=0,24;
p=0,016). Mpu ubomy i3 10 xBOpMX, O Manu 2 3aro-
CTPEHHA NPOTAroM pPoKy, y 4-x (40,0%) BOHW 6ynun Bo-
ceHu; 3 41 XBOPOro, WO Masiv OAHE 3aroCTPEHHA Npo-
TArom poky, y 13 (31,7%) BoHO 6y/a10 B3MMKY, OAHaK L
pO36iXKHOCTi He Habynu CTaTUCTUYHO 3HAYYLLOrO PiBHA
(p=0,233).

BucHoBKM.

Haliuacriwe PC cepea, xBopux 3arasibHoi BUBipKK ae-
610TyBaB HaBeCHi Ta B3MMKY, a came y 6epesHi (23,8%),
noTomy (16,2%) Ta TpasHi (12,4%).

HalibinbLwilt yacTui xBopux 3aranbHoi BUBipKK Aia-
rHo3 6yno0 BCTAaHOB/MIEHO BOCEHW, @ Came — y AnCTonagi
— 24 (22,9%) Ta xoBTHi — 14 (13,3%).

Halibinblia YyacTKa 3aroctpeHb y XBOPUX 3aranbHoi
BMBIpKN peecTpyBanoca BecHoto (34,3%), a came y KBiT-
Hi (12,4%).

HalimeHWwW piBeHb YacTOTW 3arocTpeHb MpoTA-
rTOM POKY CMOCTepiraBcA cepes, XBopux, Wo npuinmanm
XBopobo-moandikytouy Tepanito — 8,5% (95% [l 0,53 —
16,49)%.

MepcneKkTMBM NOAANbLUNX [OC/IAMKEHD.

MepcneKTUBHUM € BUBYEHHS CE30HHMX XapaKTepuc-
TUK nepebiry PC 3 ypaxyBaHHAM reHeTUYHOro $GakTopiB.
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CE3OHHI XAPAKTEPUCTUKU NEPEBITY PELUAUBYIOYE-PEMITYHOYOIO PO3CIAHOIO CKNIEPO3Y

Comino O. B., Kanbbyc O. I.

Pestome. Mema: BU3HAYMUTN CE30HHI 0c0b6MBOCTI AebtoTy Ta KniHiYHoro nepebiry PPPC.

06’ekm i MemoOu docnidxceHHA. ObcTexkeHo 105 xBopux Ha PPPC Bikom Big 18 a0 49 pokis. MpoBeaeHo KAiHiKo-
HeBpOOriyHe 0b6CTEXKEHHS, LLLO BKAOYANO0 36ip cKapr, aHamHe3y 3aXBOPtoBaHHSA (B T.4Y., yTOYHEHHSA Micalto aebtoTy
3aXBOPOBAHHA 1 OCTAaHHbOTO 3aroCTpeHHs, npuiiomy XMT) Ta XKUTTA, HEBPO/IOTiYHE OBCTEKEHHA 3 OLIHKOO 33 LUKa-
noto EDSS. Bcix xBopux 6yno po3gineHo Ha 2 rpynu 3anexHo Big 6any EDSS. Jo rpynu 1 BBiMWAK nauieHTn 3 6anom
EDSS < 3,5; go 2i rpynu yBilwWAK nauieHTn wo manu 3,5 < EDSS < 6,5 6anis

Pe3zynomamu. [ebtoT 3aXBOPIOBaHHA Y NepeBarkaroyoi YacTkm obcTexeHux — 25 ocib (23,8%) bys 3adikcoBaHuM
y 6epesHi micaui. Nepuwi paHrosi micusa cepes, MicsaLiB 3a NPOABOM MEPLUMX CUMMATOMIB 3aXBOPHOBAHHA B yCiX 06-
CTEXKEHUX XBOPUX 3aiiManu bepeseHb (23,8%), notuii (16,2%) Ta TpaBeHb (12,4%), WO CBIAYMTb NepeBaXkHO Npo
BECHSIHWUI Ae610T 3aXBOpIOBaHHSA — 3arasiom 41,0%.

3aranom no cesoHax, Npu MOAIBHIN CTPYKTYpi PO3MNoainy 3 nepeBarkaHHAM MNOABU MepLIMX CUMNTOMIB 3aXBO-
prOBaHHSA Y BECHAHI MicAL,i, Hinblla YacTKa OCIHHBbOTO | BECHAHOTO Ae610Ty 3aXBOPHOBAHHA CNoCTepiranacs y XBopux
2-irpynn (21,9% Ta 43,7% y 2 rpyni BignosigHo npotu 19,2% Ta 39,7%), 3MMOBOTO Ta NITHLOTO — Y XBOPUX 1-1 rpynu
(p=0,932).

YacToTu 3arocTpeHb cepes, ycix 0bcTekeHMX 3a OCTaHHIM pik cnocTepexkeHHA cknana 48,6% (95% A1 39,0-58,1)%
Ha 100 obcTexkeHumX. Harbinblua YacTKa 3arocTpeHb y XBOPUX 3arasibHoi BUBIpKK peecTpyBanocsa BecHoto (34,3%),
a came y KBiTHi (12,4%). HameHwWwWi1 piBeHb YaCTOTKU 3aroCTPEHb NPOTArOM POKY CMOCTEPIraBca cepen XBOpuX, LLLO
npuiiMmanu xsopobo-mogundikytouy Tepanito — 8,5% (95% Al 0,53 — 16,49)%, Toai sk y xBopux 6e3 XMT nokasHuK
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6yB Hanbinbwmm —81,0% (95% 70,95 —91,12)% Ta nepesuLLyBaB (p<0,001) NOKa3HUK cepes XBOPUX, WO Npuimanm
XMT Ha 72,5% (95% Al 55,3 — 83,5)%. byn0 BUABNEHO HAABHICTb aCOL,iaTUBHOIO 3B’A3KY MiXK MiCALLEM BCTAHOB/IEHHS
AiarHo3y Ta KiNbKiCTo 3arocTpeHb 3a OCTaHHIN piK (rs=0,21; p=0,032).

BucHosKku. Hanvactiwe PC cepep xBopux 3aranbHoi BUBipKM AeboTyBaB HaBECHI, @ AiarHO3 BCTAHOB/OBABCA
YacTiwe BOCeHW. B BeCHAHI MicALi YacToTa 3arocTpeHHA 6yna A0oCTOBIPHO BULLOHD. MpuiiMaHHA XBopobo-moaundiky-
H04OrO0 NiKYBaHHA 3HWMMKYE LLIAHCU PO3BUTKY 3aroCTpeHb.

KntovoBi cnoBa: po3cisHWiA CKAepo3, CE30HHICTb, Ae610T, 3arocTpeHHs, nepeobir.

SEASONAL CHARACTERISTICS OF RELAPSING-REMITTING MULTIPLE SCLEROSIS COURSE

Somilo 0. V., Kalbus O. I.

Abstract. Objective. To study the seasonal features of the onset and clinical course of Relapsing-Remitting
Multiple Sclerosis (RRMS).

Materials and Methods. We examined 105 patients with RRMS aged 18 to 49 years. Clinical neurologic
examinations were conducted, including the collection of patient complaints, disease history (including specifying
the month of disease onset and the latest exacerbation, and the use of disease-modifying therapy), and neurological
examinations using the Expanded Disability Status Scale (EDSS). All patients were divided into two groups based on
their EDSS score. Group 1 included patients with an EDSS score < 3.5, and Group 2 included patients with an EDSS
score between 3.5 and 6.5.

Results. The onset of the disease in the majority of examined patients — 25 individuals (23.8%) — occurred in
the month of March. The top-ranking months for the initial appearance of symptoms in all examined patients were
March (23.8%), February (16.2%), and May (12.4%), indicating a predominance of spring disease onset — a total of
41.0%. Overall, in terms of seasons, with a similar distribution of symptom onset, a higher percentage of autumn
and spring disease onset was observed in patients in Group 2 (21.9% and 43.7%, respectively, compared to 19.2%
and 39.7%), while winter and summer onset was more common in patients in Group 1 (p=0.932).

The frequency of exacerbations in all examined patients over the last year of observation was 48.6% (95% Cl
39.0 — 58.1) per 100 examined. The highest frequency of exacerbations in the overall sample was observed in the
spring (34.3%), particularly in April (12.4%). The lowest level of exacerbation frequency throughout the year was
observed in patients receiving disease-modifying therapy — 8.5% (95% Cl 0.53 — 16.49), while in patients without
disease-modifying therapy, the rate was the highest —81.0% (95% Cl 70.95 — 91.12), exceeding (p < 0.001) the rate in
patients receiving disease-modifying therapy by 72.5% (95% CI 55.3 — 83.5%). An associative relationship was found
between the month of diagnosis and the number of exacerbations in the last year (rs=0.21; p=0.032).

Conclusions. Among patients in the general sample, RRMS most frequently began in the spring, and diagnoses
were more often established in the autumn. The frequency of exacerbations was significantly higher in the spring
months. The use of disease-modifying treatment reduces the chances of developing exacerbations.

Key words: multiple sclerosis, seasonality, onset, exacerbations, course.
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