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CHARACTERISTICS OF TRANSITIONS BETWEEN
CLINICAL COURSES OF MULTIPLE SCLEROSIS

Aliyev R.R.*
Azerbaijan Medical University, Department of Neurology, Baku, Azerbaijan

Introduction. Multiple sclerosis (MS) phenotype transition, is a clinically important milestone with implications for prognosis
and treatment. The objective of this study was to examine MS phenotype transitions and associated factors in Azerbaijan.
Material and methods. A longitudinal analysis (2013-2022) included patients diagnosed with clinically isolated syndrome
(CIS) and relapsing-remitting MS (RRMS) in Azerbaijan (67 and 1397 patients accordingly). Phenotype transition was defined
as CISS>RRMS or RRMS—secondary progressive MS (SPMS). Statistical analyses were performed using the Pearson chi-
square test and the Mann—Whitney U test. Associations were evaluated using univariable and multivariable binary logistic
regression in a cohort with complete baseline and follow-up data (n=408). Results. During follow-up, 378 patients (25.8%)
changed phenotype. CIS>RRMS occurred in 70.1% of CIS cases (47) and RRMS—SPMS in 23.7% of RRMS cases (331).
Phenotype change was more common after CIS than after RRMS (p<0.001). Median time was shorter in CIS than RRMS
(p<0.001). Overall, univariable analyses identified candidate predictors of phenotype transition for inclusion in the multivariable
logistic regression model. In the multivariable model, 24-month disease-modifying therapy (DMT) adherence and disease
duration <10 years were associated with lower odds of phenotype change (p<0.001). No relapse in the first year and absence
of sensory symptoms were associated with higher odds (p<0.001 and p=0.010), whereas absence of speech disturbance was
associated with lower odds (p=0.019). Conclusion. One quarter of patients transitioned between MS phenotypes, earlier after
CIS. DMT adherence and selected baseline clinical features were independently associated with phenotype change, supporting
risk-stratified follow-up and treatment optimization.
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ntroduction. Multiple sclerosis (MS) is a

chronic immune-mediated demyelinating dise-

ase of the central nervous system and a lea-
ding cause of non-traumatic neurological disability
in young and middle-aged adults. According to the
third edition of the Atlas of MS, approximately 2.8
million people worldwide were living with MS in
2020, underscoring its substantial public health and
socioeconomic burden [1]. Most patients are initial-
ly diagnosed with a relapsing-remitting course, and
a considerable proportion first present with clinical-
ly isolated syndrome (CIS), which may later evolve
into definite MS [1, 2]. Over time, many patients
with relapsing-remitting MS (RRMS) accumulate
disability and transition to secondary progressive
MS (SPMS), a stage associated with irreversible
neurological worsening, greater functional impair-
ment, and reduced therapeutic opportunities [2, 3].
For this reason, phenotype transition represents a
clinically meaningful milestone in the natural histo-
ry of MS and has important implications for progno-
sis, follow-up intensity, and treatment optimization
[2,3].

Existing evidence indicates that phenotype tran-
sition in MS is heterogeneous and influenced by
demographic, clinical, and treatment-related fac-
tors. Previous longitudinal and registry-based stu-
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dies have shown that conversion from CIS to MS
and from RRMS to SPMS may be associated with
age, baseline disability, relapse activity, symptom
profile, and disease-modifying therapy (DMT) ex-
posure [3-5]. Moreover, early and more effective
DMT use has been associated with a reduced or
delayed risk of progression to SPMS, highlighting
the practical importance of identifying patients at
higher risk of phenotype change [4, 5]. However,
most available data originate from Western Europe
and other registry-rich settings, whereas evidence
from low-data and underrepresented countries re-
mains limited [3-5].

In Azerbaijan, published MS research has pri-
marily addressed epidemiological and clinical
characteristics, while national longitudinal data on
phenotype transitions remain lacking. Recent stud-
ies from Azerbaijan have contributed important re-
gional and national data on the epidemiology and
risk factors of MS; however, to our knowledge, no
published nationwide study has specifically inves-
tigated transitions from CIS to RRMS and from
RRMS to SPMS, or the factors associated with these
transitions [6-8]. This knowledge gap is also consis-
tent with the Atlas of MS, which indicates that data
on MS type at initial diagnosis are not available for
Azerbaijan [1, 9]. Therefore, a longitudinal evalu-
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ation of MS phenotype transitions in Azerbaijan is
needed to improve risk stratification, support timely
therapeutic decision-making, and inform long-term
clinical management [6, 7].

The objective of this study was to examine the
frequency and timing of phenotype transitions in
multiple sclerosis in Azerbaijan, specifically CIS to
RRMS and RRMS to SPMS, and to identify demo-
graphic, clinical, and treatment-related factors asso-
ciated with phenotype change.

Material and methods. This longitudinal
observational study was conducted in Azerbai-
jan and included patients diagnosed with clinical-
ly isolated syndrome (CIS) or relapsing-remitting
multiple sclerosis (RRMS) during 2013-2022. The
study aimed to examine transitions between MS
phenotypes over time. All eligible patients were
included, yielding a total sample of 1464 cases, of
whom 67 had CIS and 1397 had RRMS at base-
line. Patients with other baseline MS phenotypes or
insufficient data on diagnosis or follow-up pheno-
type were excluded from the relevant analyses. For
regression analysis, a complete-case cohort of 408
patients with available baseline and follow-up data
was used.

Phenotype transition was defined as conversion
from CIS to RRMS or from RRMS to secondary
progressive multiple sclerosis (SPMS). Time to
transition was calculated in years from the initial
diagnosis to the first documented phenotype change.
Demographic and clinical variables included sex,
place of residence, disease duration, age at diagno-
sis, 24-month disease-modifying therapy (DMT)
adherence, relapse activity during the first and sec-
ond years, and symptoms at first attack.

Data were obtained from clinical records and en-
tered into the study dataset in a standardized man-

ner. Descriptive analysis was performed for the full
cohort, whereas associated factors were assessed
in the complete-case cohort. Categorical variables
were presented as number and percentage, and
continuous variables as meantstandard deviation
or median with interquartile range, as appropriate.
The Pearson chi-square test was used to compare
proportions, and the Mann-Whitney U test was used
to compare time to transition between groups; Stu-
dent’s t-test was also applied as a supplementary
parametric test. Factors associated with phenotype
transition were evaluated using univariable and
multivariable binary logistic regression. Odds ratios
(ORs) with 95% confidence intervals (Cls) were re-
ported, and p<0.05 was considered statistically sig-
nificant [10].

Results and discussion. During the study peri-
od, 67 patients were diagnosed with clinically iso-
lated syndrome (CIS) and 1397 with relapsing-re-
mitting multiple sclerosis (RRMS). Overall, 378
of 1464 patients (25.8%) experienced a phenotype
transition during follow-up, mainly CIS—RRMS
and RRMS—SPMS (Table 1). Transition occurred
in 70.1% of patients with CIS and in 23.7% of those
with RRMS; thus, phenotype change was signifi-
cantly more frequent after CIS than after RRMS
(¥*(1)=72.039; p<0.001). The mean time to phe-
notype transition was 5.9+2.91 years (range 1-16
years). Time to transition was significantly shorter
in the CIS group than in the RRMS group (median
3 vs. 6 years; U=1641.0; p<0.001; t(376)=-8.814;
p<0.001). These findings are consistent with pre-
vious reports showing that conversion after CIS is
common but varies across cohorts and follow-up
duration, whereas RRMS-to-SPMS conversion 1is
usually slower and more gradual rather than a sharp-
ly defined event [2, 11, 12].

Table 1
Characteristics of transitions between multiple sclerosis clinical phenotypes
Indicator CIS RRMS Total
MS clinical course transitions, n (%) 47 (70.1) 331 (23.7) 378 (25.8)
Test statistics 1*(1)=72.039; p<0.001*
Time to transitions (years) Me [Q,-Q,] 3 [2-3] 6 [4-8] 6 [4-8]
Test statistics U=1641.0; p<0.001*

Note: CIS — clinically isolated syndrome, RRMS — relapsing-remitting multiple sclerosis, n —number of patients, Me —
median; Min. — minimum value; Max. — maximum value. Q1, Q3 — 25th and 75th percentiles. Test statistics: 4> — Pearson chi-
square test; t — Student’s t-test; U — Mann—Whitney U test; P — level of statistical significance; * — the null hypothesis is rejected.
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In univariable logistic regression (n=408),
24-month disease-modifying therapy (DMT) adher-
ence was associated with lower odds of phenotype
transition (OR=0.442; p<0.001), whereas no relapse
during the first year (OR=1.790; p=0.028), rural res-
idence (OR=1.677; p=0.030), disease duration >10
years, age at diagnosis >30 years, absence of senso-
ry symptoms at onset (OR=1.946; p=0.006; Table

2), and absence of “other symptoms” (OR=2.184;
p=0.005) were associated with higher odds of transi-
tion. These results indicated that phenotype change
was influenced by multiple demographic and clini-
cal factors rather than by a single variable, which is
in line with current concepts of the heterogeneous
evolution of multiple sclerosis [2, 12].

Table 2
Univariable logistic regression of factors associated with phenotype change
Indicator (category) Reference category OR (95% CI: LL-UL) P
Received DMT Did not receive DMT 0.442 (0.281-0.696) <0.001*
No relapse in the first year >1 relapse in the first year 1.790 (1.064-3.010) 0.028%*
No relapse in the first two years >1 relapse in the first two years 1.363 (0.779-2.386) 0.278
Sex (male) Sex (female) 1.071 (0.663-1.731) 0.779
Residence (rural) Residence (urban) 1.677 (1.052-2.673) 0.030%*
Disease duration (<10 years) Disease duration (>10 years) 0.283 (0.177-0.454) <0.001*
Age at diagnosis (<30 years) Age at diagnosis (>30 years) 0.593 (0.376-0.934) 0.024%*
Visual impairment at first relapse (absent) Visual impairment at first relapse 0.712 (0.452-1.121) 0.143
(present)
Bladder/bowel dysfunction at first relapse | Bladder/bowel dysfunction at first 1.867 (0.937-3.722) 0.076
(absent) relapse (present)
Sensory symptoms at first relapse (absent) Sensory symptoms at first relapse 1.946 (1.212-3.125) 0.006*
(present)
Motor symptoms at first relapse (absent) lei))tor symptoms at first relapse (pres- 1.091 (0.697-1.707) 0.704
Cerebellar symptoms at first relapse (ab- Cerebellar symptoms at first relapse 1.055 (0.657-1.694) 0825
sent) (present)
Speech disturbance at first relapse (absent) Speech disturbance at first relapse 0.514 (0.264-1.003) 0.051
(present)
Brainstem symptoms at first relapse (ab- Brainstem symptoms at first relapse 1.268 (0.808-1.989) 0302
sent) (present)
Other symptoms at first relapse (absent) eOnttl;er symptoms at first relapse (pres- 2.184 (1.270-3.756) 0.005*

Note: OR — odds ratio; CI — confidence interval; LL — lower limit; UL — upper limit; DMT — disease-modifying therapy; P —
level of statistical significance; * — the null hypothesis is rejected.

In the multivariable model, 24-month DMT
adherence remained independently associated with
lower odds of phenotype transition (OR=0.408;
p<0.001), as did disease duration <I0 years
(OR=0.286; p<0.001), whereas no relapse in the
first year was associated with higher odds of transi-
tion (OR=2.968; p<0.001; Table 3). The protec-
tive association of sustained DMT use agrees with
previous studies showing that DMT exposure may

delay conversion to SPMS [5, 13]. By contrast, the
seemingly paradoxical association between absence
of first-year relapse and higher odds of phenotype
change may reflect progression independent of
relapse activity (PIRA), since disability accumu-
lation in multiple sclerosis may occur even in the
absence of overt relapses [14]. The model was sta-
tistically significant overall (Omnibus ¥*(9)=70.653;
p<0.001), but its explanatory power was moderate
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(Nagelkerke R*=0.234), and sensitivity for identi-
fying phenotype transition remained low (23.1%),

suggesting that clinical variables alone may be in-
sufficient for accurate prediction [2, 15].

Table 3
Multivariable logistic regression of factors associated with clinical course change
Indicator (category) Reference category OR (95% CI) P

Received DMT Did not receive DMT 0.408 (0.243-0.684) <0.001*
No relapse in the first year >1 relapse in the first year 2.968 (1.605-5.487) <0.001*
Sex (male) Sex (female) 1.218 (0.705-2.104) 0.479
Residence (rural) Residence (urban) 1.550 (0.923-2.604) 0.098
Disease duration (<10 years) Disease duration (>10 years) 0.286 (0.171-0.478) <0.001*
Age at diagnosis (<30 years) Age at diagnosis (>30 years) 0.748 (0.444-1.259) 0.274
Bladder/bowel dysfunction at first relapse Bladder/bowel dysfunction at first 2,095 (0.978-4.487) 0.057
(absent) relapse (present)

Sensory symptoms at first relapse (absent) Sensory symptoms at first relapse 2.035 (1.188-3.487) 0.010%*

(present)
Speech disturbance at first relapse (absent) (S;Z‘j; Shsmrbance at first relapse 0.405 (0.190-0.864) |  0.019*

Note: OR - odds ratio; CI - confidence interval; LL - lower limit; UL - upper limit; DMT - disease-modifying therapy; P —

level of statistical significance; * — the null hypothesis is rejected.

Among baseline symptoms, absence of sensory
symptoms was independently associated with higher
odds of phenotype transition (OR=2.035; p=0.010),
whereas absence of speech disturbance was asso-
ciated with lower odds (OR=0.405; p=0.019). The
finding regarding sensory symptoms is consistent
with earlier studies indicating that sensory and vi-
sual onset is generally linked to a more favorable
course, while more disabling presentations tend to
predict faster progression [16, 17]. In contrast, sex
and age at diagnosis were not independently asso-
ciated with phenotype transition after adjustment.
Overall, these findings suggest that phenotype tran-
sition in Azerbaijani patients with multiple sclerosis
is shaped by treatment exposure, disease duration,
and initial clinical presentation, and they support
risk-stratified follow-up with particular attention to
early treatment adherence and patients without ap-
parently “active” early relapses [5, 14-17].

Conclusion. In this longitudinal study from
Azerbaijan, approximately one quarter of patients
with multiple sclerosis experienced a transition be-
tween clinical phenotypes during follow-up. Phe-
notype change was markedly more frequent and
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XULASO

DAGINIQ SKLEROZUN KLINiK GEDIiS TiPLORi ARASINDA
KECIDLORIN XUSUSIYYOTLORI

Oliyev R.R.
Azarbaycan Tibb Universiteti, Nevrologiya kafedrasi, Baki, Azarbaycan

Giris. Daginiq sklerozun (DS) fenotiplori arasinda keg¢id proqnoz vo miialico baximindan klinik cohotdon miithiim morhaladir.
Tadqiqatin maqsadi Azaorbaycanda DS fenotiplori arasinda kegidlori vo onlarla olagoli amillori yronmok olmusdur. Material vo
metodlar. 2013-2022-ci illori ohato edon longitudinal analizo Azorbaycanda klinik izols olunmus sindrom (KIS) va residivveran
DS (RDS) diagnozu qoyulmus xastolor daxil edilmisdir (miivafiq olaraq 67 va 1397 xasta). Fenotip kegidi KIS—RDS vo ya
RDS—ikincili progressiv DS (IPDS) kimi miioyyan edilmisdir. Statistik analizlor Pearson-un xi-kvadrat testi vo Mann—Whitney
U testi ilo aparilmisdir. Assosiasiyalar baglangic vo izlomo molumatlari tam olan kohortda (n=408) tokdoyisonli vo ¢oxdoyisonli
binar logistik reqressiya ilo qgiymotlondirilmigdir. Naticalor. izlomo dévriinde 378 xostodo (25,8%) fenotip doyismisdir.
KIS—RDS kegidi KIS hallarinin 70,1%-indo (47), RDS—IPDS kecidi iso RDS hallarinin 23,7%-indo (331) bas vermisdir.
Fenotip doyisikliyi KiS-don sonra RDS-lo miiqayisade daha ¢ox miisahids olunmusdur (p<0,001). Median kegid miiddoti KiS-do
RDS-1o miigayisado daha qisa olmusdur (p<0,001). Umumilikdo, tokdayisenli analizlor goxdoyisenli logistik reqressiya modelino
daxil edilacok fenotip kegidinin potensial prediktorlarini miioyyan etmisdir. Coxdayisonli modelds 24 ayliq xastaliyin gedisini
doyigon miialicoys (XGDM) amal etma vo xastolik miiddatinin <10 il olmasi fenotip doyismo ehtimalinin azalmast ilo slagoli
olmusdur (p<0,001). Birinci ildo hamlonin olmamasi vo hissi simptomlarin olmamasi daha yiiksok fenotip doyismo ehtimali ilo
olagoali olmugdur (miivafiq olaraq p<0,001 vo p=0,010), nitq pozuntusunun olmamasi iso daha asag1 ehtimalla oalagolonmisdir
(p=0,019). Yekun. Xostolorin dérdds birindo DS fenotiplori arasinda kegid bas vermis, bu kegid KiS-don sonra daha erkon
miisahids olunmusdur. XGDM-o amal etma va segilmis baslangic klinik xiisusiyyatlor fenotip dayisikliyi ils miistaqil slagali
olmusdur ki, bu da riske gora diferensial izlomo vo miialiconin optimallagdirilmasini dostokloyir.
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XAPAKTEPUCTHUKA INEPEXOJ10B MEXAY KINMHUYECKUMH
TUITAMU TEYHEHUSA PACCEAAHHOI'O CKJUIEPO3A

Anues P.P.
Aszepbatioscanckuii Meouyunckuti Ynusepcumem, kageopa nesponocuu, baky, Azepoatioxrcan

BBenenue. Ilepexon denorumoB paccesaHoro ckiepo3a (PC) mpencraBnser co0oi KIMHHYECKH BaXKHYIO BEXY, HMEIOMIYIO
3HaYeHWe sl mMporHosa u jedyeHus. llejbio 1aHHOro MccieaoBaHusi ObUIO M3YYHTH mepexonsl Mexay (enorumammu PC
U CBsI3aHHBIE ¢ HUMHU (akTopsl B A3sepOaiijpkane. Matepuaa u Metoabl. B mpononsHbiil anamus (2013-2022 rr.) Obun
BKJIFOUCHBI ITAI[MEHTHI, Y KOTOPBIX B A3ep0Oaiikane Obli yCTaHOBJICH ANArHO3 KITMHUYECKH u3onuposanHoro cunapoma (KUC) n
permauupytoie-pemurtupytomiero PC (PPPC) (67 u 1397 manueHToB cOOTBETCTBEHHO). [lepexoa (heHOTHITa Onpeaessiig Kak
KNC—PPPC nwiu PPPC—BTopuuno-niporpeccupytomuiit PC (BITPC). CtatucTuieckuii aHaiau3 MPOBOIWIH C UCIIOJIb30BAHHEM
kputepus xu-kBanpat [Tupcona m U-kputepuss ManHa—YUTHH. ACCOUMAINH OIEHUBAIN C MOMOIIBI0 OJHO(GAKTOPHOH U
MHOTO(aKTOPHOM OMHAPHOI JTOTUCTHYECKON PETrPECCHH B KOTOPTE C IMOTHBIMHU HCXOTHBIMHU IAHHBIMH 1 TAHHBIMH MOCJIE/TYFOIIIETO
HabOmonenus (n=408). PesynsTaThl. B nepron Habmonenus y 378 nanuenTos (25,8%) npousonuia cmeHa ¢penoruna. [lepexon
KNC—PPPC nadmopnancs B 70,1% ciyuaes KUC (47), a PPPC—BIIPC — B 23,7% ciyuaeB PPPC (331). Cmena ¢enoruna
yamie ormevanack nocie KUC, yem nocie PPPC (p<0,001). Meanannoe Bpemst nepexoja 6bu1o kopoue npu KUC, yem mpu
PPPC (p<0,001). B nemom oaH0(haKTOPHBINA aHAIW3 [MO3BOJIMII BBIABUTH MMOTCHIMAIbHBIC NPEAMKTOPHI Iepexoaa (GeHoruma
JUISL BKJIFOUEHHS B MHOTO(AKTOPHYIO MOJIENb JIOTHCTHYECKOHW perpeccur. B MHOTO(akTOpHON MOAENN NPHUBEPKEHHOCTH K
Teparnuu pernapaTaMu, H3MeHsommMy TeaeHue 3adonesanus ([IUTPC), B Tedenne 24 MecsIeB U ITUTEIHHOCTD 3a00JICBaHUS
<10 net accounupoBannCh ¢ Oosiee HU3KOH BeposATHOCTHIO cMeHbI (eHoTumna (p<0,001). OtcyTcTBHE 000CTPEHNUS B MEPBBIN
TOA M OTCYTCTBHE YYBCTBUTEIBHBIX CHMIITOMOB aCCOLMHMPOBAINCH C 0Ooyiee BBICOKOW BEPOSITHOCTHIO CMEHBI ()EHOTHIIA
(p<0,001 u p=0,010), Torna Kak OTCYTCTBHE HAPYIICHUM pEUH acCOIMMPOBAIOCH C Ooyiee HU3KOW BeposaTHOCTHIO (p=0,019).
3akJiloueHHe. Y 4eTBEpTH MALMEHTOB Mpou3omeEn nepexoq Mexay (peHorunamu PC, pu 3TOM OH BO3HHKAJ PaHBIIE MOCIIE
KUC. ITpusepsxennocts IINTPC 1 oTHeIpHBIE HCXOAHBIC KIIMHUYECKUE XapaKTePHUCTUKN OBLTN HE3aBUCHMO CBSI3aHBI CO CMEHON
(eHoTHIIA, YTO TTOATBEPXKIAAET HEOOXOAMMOCTh PUCK-CTPATH()UIIMPOBAHHOTO HAOIIOACHHS M ONITUMHU3AINH JICUCHHUSI.
KaioueBble ciioBa: paccessHHBIH CKJIEpPO3, KIMHUYECKM H30JMPOBAHHBIM CHHIPOM, PELUIUBHPYIOIIE-PEMUTTUDPYOIMN
paccestHHBIN CKIIEPO3, BTOPUYHO-ITPOTPECCUPYIOIINI pacCessHHBII CKiepo3, nepexos GeHorumna, Azepbaiixan
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