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Abstract. Purpose of the study. To improve predictive assessment of multiple sclerosis (MS) activity on the basis of
complex clinical-neurological and neuroimaging prospective study. Research methods. A prospective ten-year study of
180 patients with MS starting with the first clinical signs. MRI examination was performed on a GE unit Signa Excite HD
1,5T, determined by the number of T2 lesions including lesiona >3 mm, and T1 Gd + lesions. Results and discussion.
We proved the effect of frequency of relapses in the beginning of the disease and the type of FS affected by CIS on the
long-term prognosis of clinical activity. Based on the MRI monitoring we identified prognostic risk factors for the activity
of the disease in different periods of the study — namely, the number of T2 lesions, their size and location. Conclusion.
Prediction of the course of MS activity should be carried out taking into account the clinical and neuroimaging evidence
of disease activity in different periods from its onset.
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NMPOrHOCTUYECKOE 3HAYEHUE KJTUHUKO-
HENPOBU3YAJIN3ALNOHHBIX ®AKTOPOB PUCKA
AKTUBHOCTU TEHEHUSA PACCEAHHOIO CKJIEPO3A

KOBbICb TATbSIHA AJIEKCAHAPOBHA, kaHz. mes. Hayk, pykoBoanTess KneBckoro ropoAckoro LeHTpa
paccesiHHOro ckneposa, Knesckasi ropoackas KimHuyeckast 6obHuLa Ne 4, covckatesns kagenpbi HeBpoaorum
HauwoHanbHoro meanumHcekoro yHusepcuteta um. A.A. boromornbua, YkpavHa, Knes, Ten.+38-067-287-31-65,
e-mail: tkobys@ukr.net

Pedepar. Lesib uccredogaHusi — NoBbICUTb YPOBEHb NMPOrHOCTUYECKOW OLIEHKN aKTUBHOCTUN TEYEHUSI paccesiHHOro
CKIepo3a Ha OCHOBE KOMIMIIEKCHOTO KITMHUKO-HEBPOIOrMYECKOro 1 HEMPOBM3Yyanu3aLoHHOro NPOCMNEKTUBHOIO Uccre-
noBaHus. Mamepuan u memoOdsl. lNMpoBeaeHo npocnekTnBHoe 10-neTHee uccregosaHve 180 60MnbHbIX paccesiHHbIM
CKI1ep0o30M, Ha4yMHasi C NepBbIX KMMHUYECKMX Npu3HakoB. MarHMTHO-pe3oHaHCHOe ToMorpadguyeckoe obernenoBaHme
nposoaunock Ha annapate GE, Signa Excite HD 1,5T, onpegenanock konu4ectso T2-04aroB, B TOM YACIE pa3MepPoM
6onee 3 mm, T1 n Gd+ouyaroB. Pe3ynbmamsi u ux ob6cyxoeHue. [JokasaHO BNUsiHAE 4acTOTbl PeLUAMBOB B Ha-
Yane 3aboneBaHusi 1 BUAbl NOpaXeHUsh PYHKLUMOHANBHOW CUCTEMbI NMPU KITMHUYECKN U30NMPOBAHHOM CUHAPOME Ha
[ONrOCPOYHbIA MPOrHO3 KIIMHUYECKOW akTMBHOCTU. Ha ocHoBaHun MPT-MOHUTOpMHIa onpeaeneHbl NPOrHocTuYeckme
(haKTopbl pUcka aKTUBHOCTY TedyeHusi 3aboneBaHusi B pa3Hble Nepyofbl UCCNEAOBaHUS, @ MMEHHO: KonuyecTBo T2-
o4aroBs, UX pa3mepbl U nokanusauus. 3akardeHue. NporHo3npoBaHMe akTUBHOCTM TEHYEHUS PACCESIHHOTO CKIeposa
OOIMKHO NPOBOAUTBLCA C YY4ETOM KIIMHUYECKUX U HEMPOBU3Yyanu3aLMOHHbIX NPU3HaKOB akTUBHOCTM 3abonesBaHusi B
pasHble Nepuoabl OT ero Havyana.

Knroyeesblie crioea: paccesiHHbIN CKNepos, KNMMHUYeckasi akTUBHOCTb 3aborneBaHusl, o4arv, porpeccMpoBaHne UHBa-
nMansauun.
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I ntroduction. The problem of early diagnosis and  disability generate interest in determining various aspects

prognosis of multiple sclerosis (MS), especially
in the initial stages, remains extremely topical in the
world to date [1, 14, 15]. Currently there are more than
3 million MS patients in the world, and further increase
in its prevalence is observed. Forecast of the disease
activity of multiple sclerosis (MS) after the first clinical
disease attack, called clinically isolated syndrome (CIS),
and in the first years after the onset of the disease is very
important for neurologists and patients, due to the need
to make a decision on starting pathogenetic treatment
in order to preserve the ability to work.
Review of studies on the topic. Different rates of
disease progression and time periods until significant

OPUTMHAJIbHBIE UCCNEAOBAHNA

and features of the clinical activity of demyelinating
process in MS, which is clinically determined by the
frequency of exacerbations and progression of disability
[2,7,9,11,12]. A. Degenhardt et al. pointed out that the
negative prognostic factors of high disease activity is
high recurrence rate and reaching significant disability
in the first five years of the disease, lesions of more
functional systems (FS), short interval between the first
and second relapse [5].

In a 20,6-year retrospective study of 2,477 patients
with MS in the UK and Canada the impact of relapses
at different stages of disease on its progression was
determined and proved to be ambiguous [12]. Results of
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a two-decade follow-up of 169 patients with benign MS
were pusblished, in which for 10 years after the debut
of the disease EDSS score was less than 3 points. [10]
Preservation for a long period of time (10 years from
MS onset) of the disability level of less than 3 points
as measured by EDSS, the so-called benign benign
MS, in only a small proportion of patients, led to further
detailed examination of all the factors that influence the
disease progression [4].

At the same time magnetic resonance imaging
(MRI) is an integral part of the MS diagnosis and
evaluation of its current activity [3, 8]. The nature of
a «clinico-radiological paradox», i.e. inconsistency of
MRI picture and clinical manifestations of the disease,
which is indicated by weak correlation between clinical
and MRI signs of disease, has been discussed in the
literature for long time. K. Lovblad et al., 2010 [8] attach
greatimportance to the role of MRI in the diagnosis and
monitoring of diseases, as well as held a generalization
of achievements and unresolved problems of the
neuroimaging era. At the same time, the researchers
point out that in addition to the shortcomings of existing
clinical and MR studies, the presence of «silent» lesions
is important, therefore it remains important to identify
new predictors of disease activity.

A lengthy 20-year study by L. Fisniku et al. Queen
Sguare of a large number of patients with CIS (140
patients) showed that the number of lesions on T2-
weighted images at the time of CIS is not only correlated
with the subsequent transition to the MS, but also
correlates with the risk of losing the ability to walk without
support after 20 years [7]. The researchers pointed out
that the findings of relatively weak correlations between
the MR picture and clinical manifestations of the disease
have been made prematurely. MRI indicators are important
predictors of the development of clinical manifestations
of MS. The volume of brain lesions and their changes
correlate with disability within 20 years of onset.

T. Ziemssenn, who analyzed scientific papers on
clinical and neuroimaging relationships in MS for the
past twenty years, pointed out that the results of the
earlier studies on the forecast of MS development in
patients with optic neuritis in terms of the number of
demyelination lesions showed positive results [14].

In 2012, a new long-term study of 342 patients with
RRMS that has set new challenges for the researchers
was published. For the first time deterioration of dynamic
MRI pattern in patients with benign MS was revealed [4].
Given the large proportion of patients who had changes,
the authors concluded that the relevant reliable criteria
by which patients remain with benign “soft” type of
disease course is yet to be determined.

Later many other researchers described the
relationship between the number of lesions on T2-
weighted images, the initial rate of increase in the
number of lesions, the number of lesions accumulating
contrast agent [3, 10, 12] and clinical disease activity.

There is an urgent need to identify new possible
predictors of progression of disability in MS, as well as
a need for a comparative analysis of the data in different
time periods of patient monitoring that will determine
the new factors that define disease activity and help
optimize the forecast.
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Objective. To improve current prognostic asses-
sment of MS activity based on a comprehensive clinical-
neurological and neuroimaging prospective study.

Material and methods. A total of 180 patients (88
women and 92 men) with MS were followed up in Kyiv
City Center of Multiple Sclerosis on the basis of City
Hospital Ne 4 during 2003—2014 since the first clinical
signs of the disease — clinically isolated syndrome
(CIS). All patients subsequently developed RRMS. The
total follow-up of patients lasted (10,25+0,25) years. The
entire follow-up term was divided into several periods
during which we analyzed the results of clinical and
instrumental examination.

Period | — beginning of the study, CIS (2003—2004).
Period IA — 2005—2006.

Period Il — 2008—2009. Period Il — 2009—2010.

Period IV — 2010—2011. Period V — 2011—2012.

Period VI — end of the prospective study (2013—
2014).

Severity of neurological symptoms was evaluated
using EDSS (Kurtzke J., 1983). We also determined
the frequency of clinical relapses.

M.R. Brain images were obtained by MRI scanner
GE Signa Excite HD 1,5T in the «Boris» medical
clinic according to a standard protocol using the pulse
sequences fast spin echo (FSE), spin echo (SE), T2-
FLAIR, as well as Dual Echo for images weighed in T2
and T1 proton density. We estimated the number of
hyperintense lesions on T2-weighted images, including
a number of lesions of more than 3 mm, the number of
T1-foci and Gd + lesions.

Statistical processing of the data was performed
using the Statistisa 10,0 software package («StatSoft,
Inc», USA) and Microsoft® Excel 2010 («Microsoft
Corporation», USA). Diagrams were built using
Microsoft Graph Editor (© Microsoft Corporation,
2010). To analyze the time period up to the development
(formation) of certain clinical conditions (relapses,
disability progression, etc.) in patients from the clinical
study groups we used the Kaplan-Meier method.
Analyzing the impact of factor variables and individual
levels of clinical, neuroimaging and immunological
parameters as predictors of progression of disability,
we determined their prognostic characteristics
using odds ratio (OR) with 95% confidence intervals
and statistical significance of the results OR (95%
Cl).

Research results and discussion. During a ten-
year prospective study we determined clinical and
neuroimaging manifestations of demyelinating process
activity in MS, to which end, for each period of the study,
we recorded relapse frequency, level of disability as
measured by the EDSS and the number of MRI lesions
(T2, including larger than 3 mm, and T1 Gd +) followed
by an analysis of the relationships between these traits.

We started by analyzing the relapse frequency and
level of disability as measured by the EDSS for each
period and evaluated the correlation relationship with
the type of FS affected by CIS (Table 1).

When the disease started with stem disorders, in
both periods we found statistically significant direct
correlation with average relapse frequency (r=0,521;
p<0,01, r=0,556; p<0,01) and with EDSS score
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Table 1

Level of correlation between the type of CIS and clinical signs of disease activity after 3 and 6 years since MS onset

No FS affected Relapse freque_ncy EDSS score Relapse freque_ncy EDSS score after 6 years
by CIS after 3 years (period I1A) | after 3 years (period IA) after 6 years (period Il) (period 11)

1 |Visual 0,378* 0,189 0,216 0,234

2 |Stem 0,521* 0,223* 0,556** 0,348

3 | Pyramidal 0,551** 0,178 0,166 0,567**

4 | Cerebellar 0,054 0,189 0,323* 0,230

5 | Sensory 0,276 0,175 0,342 0,189

6 | Cognitive 0,066 0,168 0,75 0,179

* p<0,05, ** p<0,01.

(r=0,223; p<0,05, r=0,348; p<0,05), i.e. affection of this
FS has prognostic significance for increased clinical
activity of the MS in the first six years of onset. When
the disease started with pyramidal disorders, average
direct correlation was detected with relapse frequency
in three years after MS onset (r=0,551; p<0,01), and
with EDSS score in six years (r=0,567; p<0,01). The
results indicated that the clinical disease activity over
three years manifested in relapses, and over six years
in growing degree of disability as measured by EDSS.
Onset of the disease with sensory disorders showed
weak but statistically significant correlation with relapse
frequency, both three and six years after the onset
of iliness (r=0,276; p<0,05, r=0,346; p<0,05) and no
correlation with EDSS score, therefore the disease
starting with disorder of this FS predicts more favorable
disease course and minimal disability progression.
Smaller values and patterns were observed in the
cases of disease onset with visual and cerebellar
disorders, and lacked in the case of cognitive disorders.
At a later stage, type of ClIS-affected FS tended to
have weaker correlations with relapse frequency
and increased correlation with level of disability as
measured by EDSS.

The rate of disability progression is one of the
important indicators of clinical disease course. To
assess the risk of disability progression used we used
the odds ratio method. We analyzed the impact of
relapse frequency recorded in the beginning of the
disease on the rate of reaching the EDSS score of >3,0
points in each study period.

As seen from Fig. 1, only after 9—10 years of
disease onset (V—VI period) we recorded significantly
higher odds of achievement of EDSS >3,0 (moderate
disability), depending on relapse frequency in the initial
stage of the disease: [OR (95% CI)=3,11 (1,16—8,32);
p=0,021] and [OR (95% Cl)=3,68 (1,28—10,61); p=0,01]
respectively.

Results of statistical analysis showed that high
relapse frequency (2 or more per year) recorded in
the first years of the disease did not affect the risk
of reaching EDSS score >3,0 points in the same
period of observation and the next two years. The
risk of reaching disability of >3,0 points significantly
increased only after 9—10 years of disease onset
(V—VI periods). It proves the prognostic value of
relapse frequency in the first years of the disease
with increased odds ratio of disability progression in
the long term.

Monitoring of the demyelinating process on MRI,
beginning with CIS, for each study period showed both
the presence and absence of correlations with clinical
signs of the disease. The most signification results were
as follows.

We determined the timing of the third relapse in
MS patients. We used this indicator for the analysis,
because we believed that the term of early relapses in
MS may have a predictive value for the further activity
of MS. Using the Kaplan-Meier method, we found that
the rate of occurrence of the third relapse is statistically
significantly affected by the presence of 9 or more T2
lesions (p=0,004) (Fig. 2).

Fig. 1. Risk of MS patients reaching EDSS score >3,0 points depending on relapse frequency
in the first six years of the disease
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Fig. 2. Analysis of the time periods before the third relapse in patients with RRMS depending on the number
of T2 lesions >3 mm under CIS

During the ten-year follow-up, all patients who had
at least 9 T2 lesions with the size >3 mm under CIS
had the third relapse, and if there are 9 or more T2
lesions with the >3 mm at the first clinical sign of the
third relapse developed during the first five years of the
disease (p=0,0048).

In MS patients having three or more Gd + lesions,
the risk of relapse grew more than 2-fold (F=1,99;
p=0,0002), while in CIS patients we did not observe
any significant effect for the Gd + lesions on the rate
of occurrence of the third relapse. Also, there was no
risk of relapse depending on the number T1 lesions
in patients with MS and CIS. The total number of T2
lesions in patients with MS had a mixed impact on the
occurrence of relapse. We discovered a statistically
significant trend indicating that the presence of more
cells meant that the third relapse is likely to occur
later (F=1,2; p=0,126). We evaluated the effect of this
indicator in patients with more active clinical course,
who had the 6th relapse. It was found that in patients

with MS in the presence of more than 20 T2 lesions
the increased rate of occurrence of the 6th relapse
was statistically significant (F=1,57; p=0,0035). The
results could indicate that, when new T2 lesions are
formed, clinical manifestations of the disease may be
registered in the future attacks of the disease.

It was also proven that in cases where under CIS we
observed periventricular and subtentorial localization of
lesions, the risk of reaching a moderate level of disability
on EDSS scale >3,0 points significantly increased: OR
(95% Cl)=2,25 (1,0-4,9); p=0,031 and OR (95% CI)=1,9
(1,1—3,5); p=0,022. Where lesions were localized in
the corpus callosum, we did not observe any risk of
reaching EDSS of 3,0 points (Table 2).

Therefore, the above localizations of cells under CIS
are the most prognostically unfavorable for reaching a
moderate level of disability as measured by EDSS in
patients with RRMS in the short term (Fig. 3).

The progression rate of disability in MS patients
depending on the number of T2 lesions (more than 20

Table 2
Risk of reaching EDSS>3,0 points in patients with CIS (I period), depending on the localization of lesions
Localization Groups of patients Incidence of reaching Odds ratio p
(n) EDSS >3 points, n (%) OR (95% CI)

Juxtracortical Yes (139) 63 (45,3) 2,0 0,054
No (41) 17 (24,3) (0.9—4.4)

Periventricular Yes (140) 60 (42,9) 2,25 0,031
No (40) 10 (25,0) (1.0—4.9)

Infratentorial Yes (79) 40 (51,3) 1,9 0,022
No (101) 36 (35,6) (1.1—35)

Corpus callossum Yes (91) 36 (39,6) 0,36 0,0018
No (60) 39 (65,0) (0,18—0,69

Spinal cord Yes (25) 7 (28,0) 0,50 0,108
No (155) 68 (43,9) (0,20—1,26)
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Fig. 3. Risk of reaching EDSS >3,0 points in RRMS patients depending on lesion localization under CIS (I period)

and less than 20) estimated using the Kaplan-Meier
method statistically confirmed disease duration value in
achieving moderate disability as measured by EDSS.
Thus, after seven years of onset (IV period), reduction
of the proportion of patients with EDSS<3 points grew
almost 2-fold (F=5,3; p=0,006 ). That is, in the IV study
period, when the number of T2 lesions was =20 and<20
it was 32,7% and 58,9%, respectively, in the V period
it was 12,7% and 40,7%, in the VI period it was 2,5%
to 24,5% (Fig. 4).

While analyzing the impact of the MRI picture
existing at the time of period Il on the rate of disability
progression we found a high odds ratio of reaching
EDSS >3,0 points in six years after the onset of the
disease when 29 T2 lesions >3 mm were registered:
OR (95% Cl)=21,46 (9,58—48,09) (Fig. 5).

This figure can be considered one of the most
important indicators of reaching EDSS>3,0 points. Also,
if in the second period we observed 20 or more T2
lesions, there was a high odds ratio of reaching EDSS
>3,0 points: OR (95% Cl)=3,62 (1,88—6,96).

Conclusion. As a result of the ten-year prospective
clinical and neuroimaging study of patients with MS
we firther improved one of the most important issues
of neurology — to clarify and define new possible
risk factors of MS activity. The results are of practical
importance in view of the fact that the identification of
predictors of disease activity allows making a decision
on the timely assignment of pathogenetic therapy of
both the first and second lines.

Based on the results of the study we made the
following findings:

Fig. 4. Analysis of the time intervals before reaching EDSS >3,0 points depending on the total number
of T2 lesions in each study period
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Fig. 5. Risk of reaching EDSS >3,0 points in patients with RRMS (period II) depending on MRI parameters

1. Prediction of the course of MS activity should

be carried out taking into account the clinical and
neuroimaging evidence of disease activity in different
periods from its onset.

2. Type of the ClS-affected FS is important for

predicting the clinical disease activity. Onset of the
disease with stem and pyramidal FS has the most
unfavorable prognosis.

3. High relapse frequency during the early years

of the disease is a significant prognostic factor for MS
patients reaching a moderate degree of disability as
assessed by EDSS in the long term — 9—10 years
from its onset.

4. The risk of MS relapse increases with registration

of 9 or more T2 lesions during CIS. The increase in
the total number of lesions of T2 to 20 and more in the
early stages of the disease may not find clinical output,
that is, the appearance of new T2 lesions the clinical
manifestations of the disease may not be recorded at
the time of the next attack.

5. The main neuroimaging predictors of disability

progression in MS are the presence of 9 or more
T2 lesions with larger than 3 mm, infratentorial and
periventricular localization of lesions during CIS, total
number of T2 lesions. Moreover, significant odds of
the presence of 20 or more T2 lesions of T2 occur with
increasing duration of the disease for more than seven
years.
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KAK BbIMOJIHAIOTCA NOJIOXXEHUSA GOLD 2014
B PEAJIbHOW BPAYEBHOW MPAKTUKE?
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Pedepar. ens uccrnedosaHuss — oLeHKa BO3MOXHOCTU peanuaayumn HoBblx nonoxeHnn GOLD 2014 Bo Bpayeb-
HOW NpakTuke ambynaTopHo-nonuknnHuyeckoro 3aseHa P®. Mamepuan u memodsl. lNpoBefeH aHann3 anekTpoH-
Horo perncTtpa 599 60nbHbIX XPOHUYECKOW OBCTPYKTUBHOW BOMNE3HbI0 Nerknx ogHon 13 NonunknuHuk r. Camapsl
1 OLleHeHa BO3MOXHOCTb BefieHus 76 nmaumneHTOB B peanbHol BpadyebHon npakTuke no kputepuam GOLD 2014.
MpoaHanusmpoBaHa Tepanusa 76 6onbHbIX Yepe3 8 Hea amBynaTtopHOro HabnaeHWs, 3anoNHANUCbL ONPOCHUKN
CAT 1 mMRC, npoBoaunace cnupomeTpus. Pesynbmamsi u ux ob6cyxdeHue. PacnpeneneHue Bcex 76 60MbHbIX
nos3sonuno otHectun k rpynne A 15,8% 6onbHbIX, k rpynne B — 38,15%, k rpynne C — 2,5%, k rpynne D — 40,8%.
CTpykTypa 60nbHbIX No knaccudukaumm GOLD 2014 otnuuyanacb y nynbMoHOMora u Bpaya obLien npakTukuy.
lMocne Havyana Tepanuu rMUKONMppoHMeM Yepe3 8 Hea o6beM hopcupoBaHHOIO Bbigoxa 3a 1 ¢ noBbicuncs Ha 6
(5,0—9,0)%, 3HavyeHue ACAT-test ynyywmnoce Ha 5,5 (2,0—7,0) 6anna (p<0,01). B pesynstate 4yncno 60nbHbIX B
rpynne A ctano 6onble n coctaBuno 36,4% no cpaBHeHuto ¢ 9,1% [0 nevyeHns 3a cyeT nepexoda nauneHToB 13
rpynnbl B. Mpynna D ymeHblumnack B 2 pasa 3a c4eT nepexoga naunertos ¢ XOBJ1 B rpynnsl B u C. 3aknroyeHue.
AHanus nokasan BO3MOXHOCTb BEAEHUS NaLUEHTOB C XPOHUYECKOW OBCTPYKTUBHON OOME3HbI0 NMErknx ¢ y4eTom
HOBbIX MEXAYHapOAHbIX UHNLMATUB B peanbHoW BpayebHON npakTuke.

Knro4eenblie crioga: xpoHuyeckas o6CTpykTuBHas 60onesHb nerkux, pekomeHgaummn, 6poHXonnTUKK.

Ans cebinku: Kak BeinonHstoTcs nonoxennss GOLD 2014 B peanbHol Bpade6Hol npaktuke? / B.W. Kynaes, J1.A. Len-
kyHoBa, H.A. Harosckas, K.B. l'ycapos // BeCTHUK COBPEMEHHOM KNMUHUYECKON MeanumHbl. — 2016. — T. 9, BbIn. 3. —
C.18—22.
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