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Summary. Background. In recent years, the incidence rate of multiple sclerosis (MS) has
been increasing worldwide. Its heterogeneous presentation in combination with various con-
ditions mimicking MS presents great diagnostic difficulties. Delayed treatment increases the
risk of disability, therefore, establishing a clear phenotype of early MS can help in a more ef-
ficient diagnostic process. This study aimed to establish clinical features of early multiple
sclerosis.

Materials and methods. A retrospective analysis of data was performed in patients hospi-
talized with the following ICD-10 (International Classification of Diseases Version 10) diag-
noses: G37.8 (other specified demyelinating diseases of central nervous system) and
G37.9 (demyelinating disease of central nervous system, unspecified). Patients hospitalized
from January 1,2015 to January 1,2020 were included. The data was obtained from medical
records and included sex, age, neurological signs and symptoms, risk factors associated with
MS, and final diagnosis. Chi-squared test was used to compare categorical variables. The re-
lationship between two quantitative variables was performed using Spearman correlation co-
efficient. Mann-Whitney U test and independent-samples t-test were used for comparison
between groups. The results were interpreted as statistically significant when p-value <0.05.

Results. A total of 138 patients were included in the study: 92 (64.5%) women and
46 (35.5%) men. The patients were divided into the following age groups: 28 (20.3%) pa-
tients aged 18-30 years (mean 24.89+3.725), 58 (42.0%) aged 31-50 years (mean
40.43+6.093), and 52 (37.7%) 50 years and older (mean 57.83+5.498). 49 (35.5%) patients
converted to MS and 89 (64.5%) patients were diagnosed with other diseases than MS. Pa-
tients converted to MS (n=20) were more likely to have a diminished sense of vibration and
proprioception compared with non-converted patients (n=16), (x>=9.033, p=0.003). No
other differences were found between converted and non-converted patients. Converted fe-
males (n=10) were more likely to have positive Rossolimo’s reflex than converted
males (n=2), (x2=4.451, p=0.035). Converted patients older than 50 years presented with
more symptoms (U=10.519, p=0.005) compared with younger patients and were more likely
to have positive Babinski’s reflex (n=13), (X2=6.993, p=0.03), decreased muscle strength
(n=14), (x*=13.481, p=0.001), ataxia (n=13), (x*>=8.135, p=0.017), and diminished sense of
vibration and proprioception (n=12), (x2=7.918, p=0.019).

Conclusion. Diminished sense of vibration and proprioception was more common in MS
group. Positive Rossolimo’s reflex was more prevalent among converted females, whereas
MS patients older than 50 years had more neurological signs and symptoms than younger pa-
tients. Positive Babinski’s reflex, decreased muscle strength, ataxia, and diminished sense of
vibration and proprioception were more frequent in patients older than 50 years compared
with younger patients.
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INTRODUCTION

The incidence rate of multiple sclerosis (MS) has been in-
creasing worldwide in recent years. An estimated 2.8 mil-

Eiveniy St. 2, LT-50161 Kaunas, Lithuania lion people worldwide were living with this disease in 2020,
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a 30% increase compared to 2013 [1]. Similar tendencies
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were observed in Lithuania [2]. MS affects young people
with amean age of 32 years [1]. Moreover, women are twice
more likely to be diagnosed with MS compared withmen [1,
2]. Therefore, early diagnosis and treatment are key compo-
nents of disease and disability prevention in young patients.

MS clinical features vary in the population, making its
presentation heterogeneous. Some of the most common
symptoms are motor and sensory deficits such as transient
vision loss, double vision, imbalance, coordination and
gait disturbances, vertigo, cranial nerves dysfunctions,
loss of sphincter control, and neuralgias. Longer and more
severe disease onset leads to faster disease and disability
progression [3].

Different conditions such as migraine, fibromyalgia,
psychogenic disorders, and neuromyelitis optica spectrum
disorder can mimic MS presentation [4] making fast and
accurate diagnosis a great challenge. On the average, MS is
diagnosed more than a year after its first clinical manifesta-
tion [5]. Moreover, delayed treatment increases the risk of
disability [6], thus establishing a clear phenotype of early
MS can help in a more efficient diagnostic process.

AIM

To establish clinical features of early multiple sclerosis.

MATERIALS AND METHODS

A retrospective data analysis of patients hospitalized with
ICD-10 (International Classification of Diseases Ver-
sion 10) diagnoses of G37.8 (other specified demyelina-
ting diseases of central nervous system) and G37.9 (demy-
elinating disease of central nervous system, unspecified)
was performed. Patients hospitalized from January 1,2015
to January 1,2020 were included. Data were obtained from
medical records and included sex, age, neurological signs
and symptoms, risk factors related to MS, and final diagno-
sis. Approval No. BEC-MF-30 was obtained from the
Bioethics Center at Lithuanian University of Health Sci-
ences. Participants were not informed about their partici-
pation in the research as information was completely de-
personalized and coded and only generalized data are pub-
lished. The patients were divided into 2 groups according
to the final diagnosis (MS group and non-MS group) and
into 3 age groups (18-30, 30-50, >50 years old). The prev-
alence and statistical difference of neurological signs and
symptoms were estimated between the groups.

Patient inclusion and exclusion criteria

The included patients were adults (aged =18 years) diag-
nosed with G37.8 (other specified demyelinating diseases
of central nervous system) and G37.9 (demyelinating dis-
ease of central nervous system, unspecified) according to
ICD-10 (International Classification of Diseases Ver-

sion 10). The included patients were diagnosed between
January 1, 2015 and January 1, 2020 at the Department of
Neurology of Lithuanian University of Health Sciences
Kaunas Clinics. Repeatedly hospitalized patients were in-
cluded once if no new data were present.

Statistical analysis

All analyses were performed using SPSS (Statistical Pack-
age for the Social Sciences) version 24.0. The chi-squared
test was used to compare categorical variables. The associ-
ation between the two quantitative variables was per-
formed using Spearman correlation coefficient. For com-
parison between groups, Mann-Whitney U test and the in-
dependent-samples t-test were used. A normal distribution
was tested using Shapiro-Wilk and Kolmogorov-Smirnov
tests. The results were interpreted as statistically signifi-
cant when p-value <0.05.

RESULTS

Demographics

A total of 138 cases were enrolled in the study: 92 (64.5%)
females and 46 (35.5%) males. The age of the patients dis-
tributed into the following manner: 28 (20.3%) patients
aged 18-30 (mean 24.89+3.725), 58 (42.0%) aged 31-50
(mean 40.43+6.093), and 52 (37.7%) aged 50 years and
older (mean 57.83+5.498). 49 (35.5%) of the enrolled pa-
tients converted to MS and 89 (64.5%) were given other di-
agnoses than MS (either remained with the same diagnosis
or were given one that is unrelated to MS). 28 (57.1%) of
the converted population were females and 21 (42.9%)
were males. The converted patients distributed into the fol-
lowing age groups: 11 (22.4%) patients aged 18 to 30 years
(mean age of 24.36+3.802), 19 (38.8%) patients aged 31 to
50 years (mean age 37.16+6.176), and 19 (38.8%) patients
aged 50 and more years (mean age 58.58+6.388).

Clinical features more common in the MS group

Age and the sum of related neurological symptoms and
signs did not differ between MS and non-MS patients.
However, MS patients were more likely to have a dimin-
ished sense of vibration and proprioception (n=20, 41.7%)
compared with the non-converted population (n=16,
18.0%), (x>=9.033, p=0.003). There were no other statisti-
cally significant differences between the groups; the re-
sults are shown in Table 1.

Sex differences in the MS group

Females diagnosed with MS were more likely to have posi-
tive Rossolimo’s reflex (n=10, 35.7%) compared with
males (n=2, 9.5%), (y?=4.451, p=0.035). There were no
other statistically significant differences between the sexes
in the MS conversion group.
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Table 1. Prevalence of clinical features in converted and non-converted population

Variable | MS, n (% within MS) [Non-MS, n (% withinnon-MS)| > | p
Sex

Male 21 (42.9) 25 (28.1) 3.101 0.78
Female 28 (57.1) 64 (71.9)

Age

18-30 11 (22.4) 17 (19.1) 0.390 | 0.823
31-50 19 (38.8) 39 (43.8)

>50 33 (37.1) 19 (38.8)

Complaints

Fatigue 4 (8.2) 13 (14.6) 1.215 0.27
Generalized weakness 5(10.2) 9 (10.1) 0.000 0.986
Pain 11 (22.4) 32 (36.0) 2.687 0.101
Vertigo 14 (28.6) 37 (41.6) 2.293 0.130
Neurological examination

Focal symptoms 71 (79.8) 42 (85.7) 0.751 0.386
Cranial nerves dysfunction 29 (59.2) 47 (52.8) 0.519 0.471
Pathological reflexes 27 (42.7) 38 (55.1) 1.952 0.162
Babinski’s reflex 22 (44.9) 30 (33.7) 1.685 0.194
Rossolimo’s reflex 12 (24.5) 20 (22.5) 0.072 0.788
Decreased muscle strength 21 (42.9) 27 (30.3) 2.184 0.139
Abnormal reflexes 33 (67.3) 54 (60.7) 0.604 0.437
Muscle tone abnormalities 8 (16.3) 7(7.9) 2.335 0.126
Diminished sense of vibration and proprioception 20 (41.7) 16 (18.0) 9.033 0.003
Diminished sense of superficial sensations 17 (35.4) 30 (33.7) 0.040 0.841
Ataxia 21 (43.8) 39 (43.8) 0.000 | 0.994
Imbalance 21 (43.8) 37 (41.6) 0.061 0.806
Urinary dysfunction

Urinary incontinence 6 (12.5) 5(5.6) 2.000 | 0.193
Urinary retention 2(4.2) 22.2) 0.405 0.612
Most common risk factors

Thyroid disease 1(2.0) 7(7.9) 1.963 0.259
Infection 8 (16.3) 23 (25.8) 1.643 0.200

MS - patients converted to multiple sclerosis
Non-MS - patients not converted to multiple sclerosis

Table 2. Distribution of clinical features by age (only statistically significant results)

Variable .18_.30 yo,n %1_.50 yo,n .>5.0 o, i x p
(% within age group) (% within age group) (% within age group)
Positive Babinski’s reflex 3(27.3) 6 (31.6) 13 (68.4) 6.993 | 0.030
Decreased muscle strength 1(9.1) 6 (31.6) 14 (73.7) 13.481| 0.001
Ataxia 2 (20) 6 (31.6) 13 (68.4) 8.135 | 0.017
Diminished sense of 109.1) 7 (36.8) 12 (63.2) 7.918 | 0.019
vibration and proprioception
yo - years old
Differences of the clinical features by age p=0.017), and diminished sense of vibration and
in the MS group proprioception (x*=7.918, p=0.019) compared with the

younger patients. Results are shown in Table 2. Moreover,
MS patients older than 50 years were more likely to have  moderate correlation was found between age and the sum
positive Babinski’s reflex (x*=6.993, p=0.03), decreased  of related neurological symptoms and signs in the MS
muscle strength (y*=13.481, p=0.001), ataxia (x*>=8.135, group (r.=.419, p=0.003).

94



Clinical Features of Early Multiple Sclerosis

Differences of the clinical features by age
in the general study population

Patients in the >50 years group had more symptoms in
comparison with the younger patients. Mann-Whitney
U test revealed significant differences in the sums of re-
lated neurological symptoms and signs between the
groups: 18-30 years old (median=3.00, (0-6)),
31-50 years old (median=5.00, (0-12)), and older than
50 (median=6.00, (2-13)), (U=10.519, p=0.005).

DISCUSSION

This is the first study in Lithuania aimed at determining pa-
tients” conversion from suspected demyelination to MS and
clinical features that would be more common in the MS
group. According to our results, 35.5% of patients converted
to MS, and diminished sense of vibration and proprioception
was statistically more likely to occur in the MS group. How-
ever, different conversion rates have been shown world-
wide: in Brazil it was found that 87.3% of clinically isolated
syndrome (CIS) patients converted to MS during 5-year fol-
low-up period [7], 43.9% converted in an Indian study [8],
and 85.4% in Turkey [9], respectively. However, according
to the study by Liao et al, only 11% of patients with acute
disseminated encephalomyelitis (ADEM) convert to MS
during longer follow-up periods [10]. That said, the 35.5%
rate of conversion to MS found in our study could have in-
creased if the study had assessed a longer follow-up period.

There is conflicting evidence in the literature whether
sociodemographic factors affect conversion to MS. Ac-
cording to some studies, an early disease onset is related to
a higher risk of developing MS [8, 11-13]. However, there
is evidence that age does not affect conversion to MS [7].
Likewise, our study found a low prevalence of younger pa-
tients in the MS group, however our study may be limited
by the fact that only 20.3% of patients were relatively
young. The risk of developing CIS is more than twice
greater in females than in males, although the risk of devel-
oping MS following CIS is more evenly distributed in fe-
males having 1.2 relative risk of conversion compared to
males [14]. Studies suggest that sex does not affect conver-
sion from CIS to MS [7, 11]. Our findings seem to be con-
sistent with the available literature.

Various clinical features have been observed to predict
conversion to MS, although no consensus has been
reached. It has been shown that polysymptomatic presen-
tation can lead to a higher risk of developing MS in patients
with CIS [9], but the opposite results have also been dem-
onstrated [7]. According to our study, there was no link be-
tween the number of symptoms and conversion to MS, al-
though older patients had more symptoms both in the gen-
eral study population and in the MS conversion groups.
This could mean that older patients were diagnosed with
significantly progressive disease or there were other condi-
tions mimicking MS symptoms. Moreover, sensory deficit
[9], sphincter and bladder control problems [12], cerebel-

lar dysfunction [7], and onset with optic neuritis [13] have
been shown to predict the conversion to MS in CIS pa-
tients. Our results showed that impaired sense of vibration
and proprioception was more common in the MS group.
This complements previous research that idefined sensory
deficit as a prognostic factor of conversion to MS.

No other studies investigating sex and age differences
of the converted population have been found. Our findings
show that females are more likely to have positive
Rossolimo’s reflex than males. Furthermore, older pa-
tients have a positive Babinski’s reflex more often than
younger patients. Thus, it can be assumed that females and
older patients could have central motor neuron lesions
more frequently. Our study was limited due to its retro-
spective nature, and regression models were not applicable
to the data, therefore further prospective studies are needed
to define a more accurate phenotype of early MS.

CONCLUSION

Diminished sense of vibration and proprioception was
more common in the MS group. Positive Rossolimo’s re-
flex was more prevalent among converted females,
whereas MS patients older than 50 years had more neuro-
logical signs and symptoms than younger patients. Posi-
tive Babinski’s reflex, decreased muscle strength, ataxia,
diminished sense of vibration, and proprioception were
more frequent in patients older than 50 years compared
with younger patients.
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ANKSTYVOS ISSETINES SKLEROZES KLINIKINIAI
POZYMIAI

Santrauka

Ivadas. Pastaraisiais metais visame pasaulyje stebimas didéjantis
iSsétinés sklerozés (IS) paplitimas. IS pasizymi heterogeniska
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klinika, taip pat IS biidingi simptomai gali pasireiksti sergant
ivairiomis kitomis ligomis, kas neretai apsunkina IS diagnostika.
Vélesné ligos diagnozé yra siejama su didesne negalios rizika, to-
dél aiskus ankstyvos IS fenotipas galéty padéti vykdyti sklandes-
nj ligos diagnozavimo procesa. Sio tyrimo tikslas buvo nustatyti
ankstyvos IS klinikinius bruozus.

Tiriamieji ir tyrimo metodai. Buvo atlikta retrospektyviné
duomeny analizé, tiriant pacientus, hospitalizuotus su Siomis
TLK-10 (Tarptautiné ligy klasifikacija) diagnozémis: G37.8 (ki-
tos patikslintos demielinizuojanéios nervy sistemos ligos) ir
G37.9 (demielinizuojancios centrinés nervy sistemos ligos, ne-
patikslintos). Duomenys buvo rinkti nuo 2015 m. sausio 1 d. iki
2020 m. sausio 1 d., jtraukiant lytj, amziy, nusiskundimus, neu-
rologinio iStyrimo duomenis, su IS susijusius rizikos veiksnius ir
galuting diagnoze. Statistiné analizé atlikta naudojant SPSS
(Statistical Package for the Social Sciences) 24.0 versija.
Chi kvadrato testas naudotas kategoriniams kintamiesiems paly-
ginti, asociacija tarp dviejy kiekybiniy kintamyjy apskaiciuota
naudojant Spirmeno koreliacijos koeficienta. Dviejy grupiy pa-
lyginimams naudota Mano-Vitnio U testas bei nepriklausomy
imcéiy t-testas. Rezultatai laikomi statistiskai reikSmingais, kai
p < 0,05.

Rezultatai. ] tyrima buvo jtraukti 138 pacientai: 92 (64,5 %)
moterys ir 46 (35,5 %) vyrai. Pagal amziy pacientai suskirstyti i
grupes: 28 (20,3 %) pacientai 18-30 mety amziaus (vid.
24,89 + 3,725), 58 (42,0 %) - 31-50 mety amziaus (vid.
40,43 + 6,093), 52 (37,7 %) - 50 mety ir vyresni (vid.
57,83 £ 5,498). 49 (35,5 %) pacientams buvo nustatyta IS,
89 (64,5 %) - kitokios diagnozés. Konvertavusiems i IS (n =20)
dazniau pasireiskeé sutrike gilieji jutimai nei nekonvertavusiems
pacientams (n = 16), ()(2 =9,033, p = 0,003). Daugiau statistis-
kai reikSmingy skirtumy tarp grupiy nebuvo nustatyta. Tarp pa-
cienty, kuriems nustatyta IS, moterims (n = 10) dazniau buvo
nustatytas patologinis Rosolimo refleksas, lyginant su vyrais
(n=2), (X2 =4,451, p = 0,035). Vyresniems nei 50 mety IS pa-
cientams nustatyta daugiau simptomy nei jaunesniems pacien-
tams (U = 10,519, p = 0,005). Dazniau buvo nustatyta nusilpusi
raumeny jéga ()(2 = 13,481, p = 0,001, n = 14), patologinis Ba-
binskio refleksas (x2 = 6,993, p = 0,03, n = 13), ataksija
(x*=8,135,p=0,017,n = 13), sutrike gilieji jutimai (x> = 7,918,
p = 0,019, n = 12), lyginant su jaunesniais i IS konvertavusiais
pacientais.

ISvados. Giliyjy jutimy sutrikimas yra labiau paplites tarp pa-
cienty, kuriems buvo nustatyta IS. Patologinis Rosolimo reflek-
sas yra daznesnis tarp i IS konvertavusiy motery nei tarp vyry, o
vyresni nei 50 mety IS sirge pacientai turéjo daugiau simptomu,
tarp kuriy buvo patologinis Babinskio refleksas, nusilpusi raume-
ny jéga, ataksija ir sutrike gilieji jutimai.

Raktazodziai: iSsétiné sklerozé, konversija, demielinizaci-

ja, klinikiniai bruozai.
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