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ABSTRACT

Introduction: To describe the clinical and socio-demographic profiles
of the patients with the progressive onset Multiple Sclerosis (MS) and to
explore the determinants of disability.

Method: This is a retrospective study, which was conducted in a university
hospital. Patients with a progressive clinical course at onset were
included in the study. In the first analysis, the clinical and demographic
properties of the cohort were defined. In the second analysis the effects
of age, sex, clinical activity during course, initial clinical symptoms and
cerebrospinal fluid analyses on the course were evaluated.

Results: Clinical activity during the course, older age, male gender,
medulla spinalis involvement at onset and detection of paraparesis at
initial neurological examination was found as a poor prognostic factor.

Conclusion: This research confirms previous findings of the studies
conducted in populations of Europe and America. Further studies are
needed to confirm and validate these findings and to provide greater
insight into the effects of ethnic or geographical differences on the
course.
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INTRODUCTION

Multiple Sclerosis (MS) is a chronic demyelinating disease of the central
nervous system with an unknown cause. The clinical course of MS is
highly variable and mainly described by the presence of relapses and
progression. According to current disease course classification, three
main phases are defined: MS high-risk phase, the relapsing-remitting
phase, and the progressive phase (1). The relapsing-remitting phase and
progressive phase is also grouped as active or inactive according to the
presence of asymptomatic magnetic resonance imaging (MRI) activity or
development of new symptomatic relapses (2).

The progressive phase is mainly characterized by the gradual accumulation
of disability and thought to be the key determinant of long term disability.
Available immunomodulatory drugs which are commonly used in the
relapsing-remitting MS have limited effects on the progressive course of
the disease, therefore progressive forms have the worst prognosis (3). The
progressive phase may occur from the disease onset (primary progressive
phase ) or may follow a period of attacks (secondary progressive phase).
85% of patients have a relapsing-remitting phase at the onset but 60-
70% of these patients switch to progressive phase while 10-15% of MS
patients have a progressive phase at the onset (4). If the progressive phase
is observed at the onset of the disease, the diagnostic criteria are made
according to the specific criteria for the primary progressive MS (PPMS)
of the 2017 revised MC Donald Criteria. These criteria include one year
of disability progression (determined retrospectively or prospectively)
independent of relapses plus at least two of the following; one or more
T2 lesions in the characteristic regions on brain MRI, two or more spinal
cord MRl lesions, or the presence of cerebro spinal fluid (CSF) oligoclonal
bands (2).

Highlights

+ PPMS patients had similar female/male ratios and male
gender is defined as a poor prognostic factor
More than half of the initial symptoms may be attributed
to the involvement of the pyramidal tract.

Clinically active progressive MS patients reaches severe
disability milestones like EDSS 3 and 6 faster than
inactive progressive MS patients.

Age was found to have an effect on the course; one
decade increase in age was related with faster reaching
the EDSS score of 6.

Various studies have provided information about the initial characteristics
of MS patients with a relapsing-remitting course at the onset. In contrast
to this, there is less information about the patients with progressive
phase at the onset because of the rarity of the disease (5). Moreover,
what we know about this issue is largely based on studies conducted in
populations of Europe or America. This study, therefore, was designed
to determine the clinical and socio-demographic profiles of the patients
with the progressive onset and also to explore the effect of clinical and
radiological characteristics on the course of the disease (6).
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METHOD

Ethic Statement

The medical ethical committee of Medical School of Cerrahpasa University
approved the study and written informed consent was obtained from all
participants.

Patient Selection

This is a retrospective study. We retrieved and reviewed all the medical
records of patients admitted to the demyelinating disesases outpatient
clinic at Medical School of Cerrahpasa University between 1987 and
2010. The records of patients with progressive phase at onset were
included in the study. The primary progressive MS diagnosis was made
according to the 2017 revised McDonald Criteria. Patients with a history
of relapse onset, who not fulfilled the McDonald’s criteria for PPMS, and
patients with missing data were not included.

Data Collection

At each annual visit, a detailed neurological examination was done,
Expanded disability status scale (EDSS) was recorded and also the
imaging data were noted in patients’ files as a part of routine clinical
care. Demographical characteristics (i.e. date of birth, sex, history of MS
in the family members, socioeconomic status, education level), clinical
characteristics (i.e. symptom at onset, date of initial symptom, possible
localization according to the initial symptoms, annual EDSS, clinical
course), and laboratory findings (i.e. presence of oligoclonal band,
Immune globulin G (IgG) index) were obtained from the patients files.

According to their clinical course, the patients were categorized as
PPMS without clinical activity and PPMS with clinical activity. In this
paper, these groups will be defined as active PPMS and inactive PPMS.
Therefore, when we use the term activity in this paper, we will only refer
to the clinical activity.

Definition of Terms

For the active PPMS group, a clinical activity was defined as the new onset
of a neurological symptom consistent with MS and lasting at least 24
hours without an infection or triggering factors. In this group, the annual
EDSS were analyzed during the relapse free period or three months after
the relapse. The presence of type 2 or 3 oligoclonal bands in the CSF and/
or IgG index higher than 0.7 were defined as positive CSF.

Two endpoints were determined to assign the clinical course according
to the EDSS scores; patients who reached EDSS score 3 at any point of the
follow-up and patients with EDSS 6 at any point of the follow-up.

Statistical Analysis

All analyses was performed by using SPSS software (version 20). In this
study, descriptive statistics (mean, SD, and frequency) were used for
the demographic and clinical characteristics. The time from the initial
symptom to EDSS 3 or EDSS 6 was estimated utilizing Kaplan Meier
survival analysis. Log-rank test was used to compare survival data
between groups at univariate analysis. Multiple cox regression models
were created to assess the independent predictive values of clinical data,
demographic characteristics, and imaging data.

RESULTS

A total of 226 patients met the inclusion criteria and were included in the
study. Of the 226 patients, 123 (54.1%) were male and 103 (45.9%) were
female. The mean age at the onset of symptoms was 35.17 + 9.58 years
and the mean at diagnosis was 39.01 + 9.56 years. The mean time from
onset of symptoms to diagnosis was 3.48 + 4.03 yrs. The mean follow-up
period was 10.41+ 6.45 years. Although 187 (83%) patients were married
at the time of disease onset, no information was available about their
last marital status. At the time of the first admission, 103 (46.7%) patients
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Table 1. The demographic and clinical characteristics of the study population
(N: 226)

Gender (Female/Male) 103/123
Age at onset of symptoms (Yrs, mean, SD) 35.17 +9.58
Age at diagnosis (Yrs, mean, SD) 39.01 +9.56
Time to diagnosis (Yrs, mean, SD) 3.48 £ 4.03
Socioeconomic status (%)
1- Upper 10.10
2- Middle upper 25.90
3- Middle lower 55.50
4- Lower 8.30
Education Status (%)
Literate 2.95
Primary-Middle Primary 26.60
Middle/ High school 26.03
High School. 44.30
Family members with MS (%) 5.27
Initial Complaints (%)
Weakness 57.32
Difficulty in walking 41.46
Imbalance 24.39
Tingling and numbness 23.17
Fatigue 8.94
Sphincter and sexual dysfunction 8.13
Initial Neurological Findings (%)
Paraparesis 27.24
Monoparesis 25.61
Ataxia 24.39
Paresthesia 22.76
Sphincter and sexual dysfunction 7.72
Possible Localization (%)
Medulla Spinalis involvement 55.28
Brainstem * cerebellum involvement 3211
Cerebral hemisphere involvement 20.33
Symptom Onset (%)
Monosymptomatic 59.70
Polysymptomatic/multifocal 27.20
Polysymptomatic/monofocal 13
Positive CSF (%) 77

MS: Multiple Sclerosis, CSF: Cerebrospinal fluid, Yrs: years, SD: Standard deviation

were unable to work and 10.5% of those had to retire due to disability. 13
patients had a family history of MS. The demographic characteristics of
the study population are seen in Table 1.

According to initial complaints of the patients; weakness was noted in
57.32% of the patients, difficulty in walking was noted in 41.46% of the
patients, the imbalance was noted in 24.39% of the patients, tingling
and numbness were noted in 23.17% of the patients. The following
complaints were fatigue (8.94%) and sphincter and sexual dysfunction
(8.13%) respectively.

According to the first neurological examination, paraparesis was detected
in 27.24% of cases, monoparesis was detected in 25.61%, ataxia in 24.39%,
paresthesia in 22.76%, sphincter and sexual dysfunction was detected in
7.72%

When the possible localization was predicted according to the
initial symptoms, medulla spinalis involvement was likely in 55.28%
of the patients, brainstem and/or cerebellum involvement was in
32.11%, and involvement of a cerebral hemisphere was in 20.33%.
The 59.7% of patients had monosymptomatic onset whereas 27.2% of
patients had polysymptomatic/multifocal onset and 13% patients had
polysymptomatic/monofocal onset. Positive CSF findings were obtained

in 77% of the patients.
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The 84% of patients were categorized as inactive PPMS and 16% of
patients were categorized as active PPMS. 223 patients reached EDSS 3
in a mean time period of 4.21 years. According to disease subtypes, the
mean time to reach an EDSS score of 3 was shorter in the patients with
active clinical course (3.77 vs 4.48 years, p=0,027)

It was found that 135 patients reached EDSS 6 in a mean time period of
12.87 years. When these patients were grouped according to the disease
type, it was found that the active PPMS group reached in 12.19 years and
inactive PPMS group reached in 13.93 years. Interestingly, it was found
that 135 patients who reached EDSS 6 reached EDSS3 1.5 years earlier
than the others.

The effects of age, sex, and factors on course were evaluated. Sex was
found to be a significant factor on the course. Men reached EDSS 6 1.23
times faster than the women. When we categorize the age into decades,
the time for each decade to reach EDSS 3 and 6 is as follows. The time to
reach EDSS 3 was 5.4 years for <30y, 4.34 years for 30-<40y, 4.2 years for
40-<50 y and 3.4 years for 250 years. And the time to reach EDSS 6 was
13.76 years for <30y, 12.85 years for 30-<40y, 11.48 years for 40-<50y and
8.6 years for 250. As the age increased one decade, reaching the EDSS 6
was accelerated 1.25 times. The younger onset patients reached EDSS 6 in
a longer time but at a younger age than remaining patients.

There was no difference in terms of reaching EDSS 3 or 6 between patients
with and without positive CSF. (p:0.15). ) The detection of paraparesis at
onset accelerates access to EDSS 3 by 1.24 times (p <0.001) Moreover,
patients with paraparesis at onset reached EDSS 6 in 10.96 yrs, and those
without paraparesis at onset reached in 13.55 yrs.

Medulla spinalis involvement at onset significantly reduced time to EDSS
3 by 1.46 times and time to EDSS 6 1.66 times (p = 0.001). The presence
of pyramidal involvement at onset was also found to have an effect on
the course. (p:0.015). Symptom onset including monosymptomatic,
polysymptomatic/polyfocal, polysymptomatic/monofocal found to have
no effect on the course. (p:0.068)

DISCUSSION

The majority of patients with MS have a relapsing-remitting phase at
onset and more than half of them show a transition to progressive phase.
Even if beginning with the progressive phase is a rarer entity,it is a major
problem because both physicians and the patients face a more reluctant
clinical course with less response to the treatment (7). Despite the similar
course after the onset of the progressive phase, the initial characteristics
of the populations seem to be different between the relapsing onset
and progressive onset groups (8). Moreover, the factors affecting the
progressive course are not well documented in the literature (9).

In our study, the percentages of females to males was almost equal. It is
known that female dominance is observed in RRMS, while PPMS patients
had almost equal predominance in female/male ratios (10).

The mean age of the first symptom was 35 years. Previous studies have
demonstrated that progressive course at onset started much later than the
relapsing-remitting course at the onset. The mean age at first symptom
was found to be 37.3 in the study of Confavreux et al., 38.5 in the study
of Cotrell et al. 38,5 in the study of Ebers et al. and 41.2 in the study of
Andersson et al. (11-14). In our study, the patients were diagnosed on
average 3,5 years after the first symptom. Although this time was shorter
than that reported for the same population in the literature, it is still longer
than the time for diagnosis in relapsing-remitting MS patients. In our
opinion, the reason for being shorter than the literature is that the patients
are allowed to directly admit to the neurologists in our country. So the
patients are able to directly access a neurologist expert in MS. The reason
for being longer than the RRMS group may be explained by the wider
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differential diagnosis list and presence of higher number of accompanying
diseases in PPMS group because of the higher age of this population.

Based on the initial symptoms of our cohort, we found that more than
half of the initial symptoms may be attributed to the involvement
of pyramidal tract. The following most common involvements were
brainstem cerebellar and sensory system respectively. This result is in line
with the study of Abdelhak et al, which reported pyramidal findings as
the most common symptom at onset (15).

Similar to the literature, in our study the most common localization for
the initial symptoms was medulla spinalis involvement which has been
described as a poor prognostic factor in many previous studies. In our
study, patients with spinal cord involvement at onset also reached EDSS 6
and EDSS 3 faster than the others.

In our cohort more than half of the patients reached EDSS 6 within a
period of 12 years. According to the study of Ebers, this time period was
reported as 8 years. It is difficult to explain these differences but ethnicity or
geographical differences may have an impact on the different results (11).

With respect to the second study question, we found clinical activity
during the course as a poor diagnostic factor (16). The view that clinically
active progressive MS patients reaches severe disability milestones like
EDSS 3 and 6 faster than inactive progressive MS patients. Soldan et al
also confirmed that superimposed relapses after the progressive phase
increased the disabiltiy acumulation (17).

In accordance with the literature, age was found to have an effect on the
course. Initially, as the age increased one decade, reaching the EDSS 6
time was faster (18). In addition to our findings Koch et alalso claimed
that eventhough the progressive phase is slower in the younger adult
patients, they reached EDSS 6 at earliear age than patients with onset at
older ages (19). So, young age at disease onset should not be considered
a predictive of the better prognosis (20).

Another important finding of this study is defining the male gender as
a poor prognostic factor. Previous research findings on poor prognostic
factors in PPMS are conflicting. According to some studies, the male
gender is represented as a poor prognostic factor (21). Others reported
no significant difference in terms of genders.

This study was unable to demonstrate the effect of number of
symptoms at onset on the course. No significant differences were found
between patients with monosymptomatic onset, polysymptomatic/
multifocal onset, and polysymptomatic/monofocal onset. However,
polysymptomatic patients tended to reach EDSS 6 faster than the
monosymptomatic ones. Initial involvement of two or more systems is
accepted as a poor prognostic factor. Moreover, according to Cottrell et
al. (14) and Ebers et al. patients with polysymptomatic clinical findings at
onset reached EDSS 6 earlier (11).

There was no difference in terms of reaching EDSS 3 or 6 between patients
with and without positive CSF. Abdelhak et al. (15) found no correlation
between IgG-production and clinical parameters. Our study supported this
view.

A recent study has revealed that those patients who reached EDSS 6
reached EDSS 3 earlier than the others. This information may have a
clinical impact and may be useful in practice. Those who reached EDSS
3 in 4 years should be followed more carefully for progression and
treatment strategies should be adjusted carefully

Several limitations to this study need to be acknowledged. Firstly
these findings are limited by the use of retrospective design. The most
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important limitation is the lack of imaging data, which was not evaluated
due to the unstandardized radiological protocols. However, a key power
of the present study was the very high number of patients and exclusion
of patients with missing data. Further studies are needed to confirm to
validate these findings, and to provide greater insights into the effects of
ethnic or geographical differences.

CONCLUSION

In this paper, we aimed to describe the clinical and socio-demographic
profiles of the patients with the progressive onset and also to explore the
determinants of disability on progression on the course of the disease.
The initial socio-demographic and characteristics of the cohort were
consisted with the previous studies. Clinical activity during the course,
age, male gender, medulla spinalis involvement at onset and detection
of paraparesis at initial neurological examination were found as poor
prognostic factors. The most practical benefit of our study is to emphasize
the issues to be considered in the follow-up of Turkish MS patients.
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