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ABSTRACT 

Background: Multiple sclerosis (MS) is a progressive neurodegenerative disease that causes irreversible disability. The 

main cause of switching between disease modifying therapies (DMTs) in MS is the suboptimal response in which relapses 

and disability progression are the main clinical outcome measures. 

Objective: This study aims to identify the baseline clinical features of disability among MS patients who underwent 

switching between two or more DMTs. 

Methodology: This is a cross-sectional study based on records of MS patients who had been actively receiving available 

DMTs at the MS unit of Nasser Institute Hospital for Research and Treatment. The data was reviewed and collected using 

local database registry of the unit in the duration between the year 2016 and 2020. Patients whose records had missing data 

were excluded from the study.  

Results: A total of 274 MS patients’ records were included. There was no significant correlation between the Expanded 

Disability Status Scale (EDSS) score and the number of relapses in the first 2 years of disease duration. Also the correlation 

between the EDSS score and the time from the first presenting symptom to the start of DMT treatment showed weak 

positive correlation. There was a significant difference when comparing the EDSS across the different first presenting 

symptoms. The mean EDSS with sensory symptoms was lower than the mean EDSS with motor symptoms. 

Conclusion: The results of this study revealed that there is no relation between early relapse rate and later EDSS. Other 

clinical characteristics as time to start treatment and first presenting symptom showed significant relation to the current 

disability score. 
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INTRODUCTION 
MS is a progressive neurodegenerative disease that is 

considered the leading cause of non-traumatic disability 

among young and middle-aged people in many countries 
[1]

. 

 

Early and appropriate treatment can markedly reduce 

disease activity and accumulation of disability to avoid 

many of the long-term economic and personal expenses 

that result from unnecessary irreversible disability 
[2]

.The 

most common reason for drug switching is a poor 

response to DMT, and the clinical response that is 

measured by disease activity in the form of relapses and 

disability progression 
[3, 4]

. 

 

Baseline disease features related to disability progression 

need to be addressed to achieve early accurate prognosis. 

Considering that EDSS is the gold standard to measure 

disability and worsening as it is widespread used and 

accepted by both clinicians and regulators 
[5]

. The 

purpose of our study is to investigate the clinical features 

related to the EDSS in a group of MS patients underwent 
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treatment failure and switched between two or more 

DMTs. 

 

SUBJECTS AND METHODS 

Study design and setting 
This is a cross-sectional study based on records of MS 

patients who had been actively receiving available DMTs 

at the MS unit of Nasser Institute Hospital for Research 

and Treatment. The data were reviewed and collected 

using local database registry of the unit in the duration 

between 2016 and 2020. Patients whose records had 

missing data were excluded from the study. 

 

The requirements of Nasser Institute Hospital Ethics 

Committee were fulfilled. In this study, a total of 274 

patients’ records fulfilled the inclusion criteria of the 

study and switched from one DMT to another DMT or 

more and were included in the study. 

 

The inclusion criteria are as follows: 
1. MS patients diagnosed according to the 

McDonald criteria 
[6, 7]

,  

2.  Patients who had been actively receiving DMTs 

and underwent switching between more than 

one drug. 

3. Both sexes and all age groups. 

 

The exclusion criteria are as follows: 

1. Primary progressive MS patients. 

2. Patients whose records were inactive for more 

than six continuous months, and 

3. Patients whose records had missing data related 

to the study. 

 

 The baseline demographics of the patients were 

collected. Clinical history was collected including 

initial presenting symptom, and the time between 

the first presenting symptom and the start of the 

treatment (grouped into 4 categories). 

 Number of relapses in the first two years of disease 

duration due to its prognostic value. 

 Worsening of disability was assessed using the 

current examinations of patients’ stable EDSS score 
[9]

, performed through an evaluation far at least 30 

days from any clinical relapse 
[5]

. 

 The first presenting symptoms of the disease were 

categorized into six types according to the function 

affected; motor, sensory, visual, cerebellar, diplopia 

and other less commonly presented symptoms as 

fatigue and sphincteric (urinary and faecal) 

symptoms. 
 

Statistical analysis 
Descriptive statistics were done in terms of frequencies 

and relative frequencies for the categorical variables. 

Numeric variables were presented in the form of mean 

and standard deviation. One way ANOVA to compare 

the EDSS score across the five most common presenting 

symptoms.  Correlation between the EDSS score and 

time from the first symptom to the start of treatment and 

correlation between EDSS and the number of relapses in 

first 2 years of disease duration were studied using 

Spearman’s correlation. IBM SPSS statistics software, 

version 26, was used for the analysis and p- value <0.05 

was considered statistically significant.  

 

RESULTS 
The study included 274 MS patients’ records receiving 

treatment and underwent switching between two or more 

DMTs. As shown in table (1), 208 (75.9%) were females 

and 66 (24.1%) were males. The time from the first 

symptom to the start of treatment were grouped into five 

categories, the major proportion of the patients (118 

(43.1%)) were from 1 to 5 years, then 74 patients less 

than 1 year, 54 patients from 6 to 10 years and 28 

patients more than 10 years to start MS specific therapy. 
 

The most common first presenting symptoms of 

switching MS patients were the motor symptoms (97 

(35.4%)), followed by visual impairment symptoms 

(22.6%), and sensory (21.5%), then cerebellar (12.4%), 

diplopia (6.6%) symptoms and other least reported 

symptoms (1.4%). 

 

The number of relapses in the first 2 years from disease 

duration ranged from 1 to 5 relapses, (42.7%) of the 

patients reported 2 relapses in the first two years, 

followed by one relapse in (30.7%) of patients, then three 

relapses in (16.8%), four relapses in (8%) and five 

relapses in only 5 patients. 

 

The most common discontinued drug was INF beta 1A sc 

with 143 (52.2%) of patients, followed by INF beta 1B sc 

(33.2%), and the least discontinued drugs were 

Glatiramer acetate, Dimethylfumarate and Rituximab. 

The most common drug to be switched to is Fingolimod 

(60.9%), followed by INFs beta 1A sc and im, and the 

least common one is Natalizumab (0.8%). 
 

In table (2), the mean age was (35.4±8.2) and the mean 

disease duration (8.1±5.2). The mean EDSS among the 

sample was (3.6 ±1.1). The mean time to switch between 

the DMTs across the sample was (1.9±1.5) year. 

Table (3) shows no significant correlation between the 

EDSS score and the number of relapses in first 2 years of 

disease duration. 
 

The correlation between the EDSS score and the time 

from first symptom to the start of DMT (groups) showed 

weak positive correlation between them (ρ=0.26) as 

shown in figure (1). Also there were significant 

difference when comparing the EDSS across the different 

first presenting symptoms types as shown in table (4) and 

figure (2). The results showed that the EDSS score for 

patients with sensory first presenting symptoms (3.4±1.0) 

was lower than the EDSS score for patients presenting 

with motor symptoms (4.08±0.96). 
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Table (1): Clinical characteristics of the patients 

Parameter  No. (%) 

Gender Male 66 (24.1) 

Female 208 (75.9) 

Time from first symptom to 

the start of treatment 

Less than 1 year 74 (27) 

From 1 to 5 years 118 (43.1) 

From 6 to 10 years 54 (19.7) 

More than 10 years 28 (10.2) 

First presenting symptom of 

the disease 

Motor 97 (35.4) 

Sensory 59 (21.5) 

Visual 62 (22.6) 

Cerebellar 34 (12.4) 

Diplopia 18 (6.6) 

Others*** 4 (1.4) 

Number of  relapses in first 2 

years of disease duration 

1 84 (30.7) 

2 117 (42.7) 

3 46 (16.8) 

4 22 (8) 

5 5 (1.8) 

 Previous DMT**  INF* 1A IM 33 (12.0) 

INF 1B SC 91 (33.2) 

INF 1A SC 143 (52.2) 

Dimethyl fumarate 1 (0.4) 

Fingolimod 4 (1.5) 

Rituximab 1 (0.4) 

Glatiramer acetate 1 (0.4) 

New DMT INF 1A IM 26 (9.5) 

INF 1B SC 13 (4.7) 

INF 1A SC 26 (9.5) 

Teriflunomide 4 (1.5) 

Dimethyl fumarate 7 (2.6) 

Fingolimod 167 (60.9) 

Rituximab 25 (9.1) 

Ocrelizumab 4 (1.5) 

Natalizumab 2 (0.8) 

* Interferon, ** Disease modifying therapy, ***4 cases has diverse symptoms were grouped in others. 

 

Table (2): Clinical characteristics of the patients 

Parameter Mean ± SD 

Age at the time of enrollment to the study 35.4 ± 8.2 

Disease duration in years 8.1 ± 5.2 

EDSS
*
 score 3.6 ± 1.1 

Time to switch from previous drug to the new one in years 1.9 ± 1.5 
*Expanded Disability Status Scale 

 

Table( 3): Correlations of EDSS and other main clinical parameters 

 Correlation with EDSS r P-value 

Number of relapses in first 2 years from disease onset 0.023 0.705 

Time from first symptom to the start of treatment  0.259 0.001* 
* Spearman’s correlation was used        
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Figure (1): Scatter plot for the EDSS and the time to start treatment 

 

Table (4): Comparison of the EDSS score between the common first presenting symptoms 

Symptom  N
** 

Mean ± SD P-value 

Motor 97 4.08  ±   0.96 

0.002* 

Sensory 59 3.41 ±   1.00 

Visual 62 3.73  ±   1.02 

Cerebellar 34 4.00  ±   1.13 

Diplopia 18 3.97  ±   1.06 
* One way ANOVA was used, **The 4 cases that has diverse symptoms were excluded in this table 

 

 
Figure 2. Boxplot for the EDSS across the different presenting symptoms 

 

DISCUSSION 
This study investigated primarily three baseline clinical 

features that can be related to disability status (measured 

by the EDSS) in MS patients who underwent switching 

between DMTs. 

 

In the current study, no significant correlation was found 

between the EDSS and the number of early relapses in 

the first two years of disease duration. In other studies, 

the significance of relapses as prognostic factor for 

disability progression has been debated. Some studies 

demonstrated that higher relapse rate in the first two 

years of disease duration was strongly correlated with 

disability accumulation and used as a predictor of rapid 

progression 
[10-12]

. Some studies showed that frequent 

early relapses (during the first two and five years from 

onset) predict a more rapid disease evolution 
[13-16]

. Also, 

early attacks were shown to exert no significant effect on 

disease evolution 
[13, 16],

 and that different number of 

relapses after year 2 and of total relapses before 

progression had the same chance to attain high disability 

endpoints 
[16]

. 

 

We found in this study that EDSS score is significantly 

correlated with the first presenting symptom. The score 

was lower for patients with sensory symptoms and higher 

with motor symptoms. 

Our results agreed with that the first clinical presentation 

of MS affects the patient EDSS, patients with visual and 

sensory presentation had commonly lower EDSS, 

compared to patients with motor presentation had 

commonly higher EDSS 
[17]

. Initial disease onset with 

motor, cerebellar or brainstem symptoms correlated with 
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a higher risk of rapid accumulation of moderate 

disability, but it didn’t affect the late disease evolution 
[14, 

15]
. Also Malpas et al., reported presence of pyramidal 

signs in the first year of disease duration was predictive 

of EDSS progression ≥6 within 10 years 
[18]

. On the other 

hand, there was an evidence of disagreed with that the 

first attack symptoms were predictive of increase in 

EDSS [19]. 

Moreover, this study showed a weak positive correlation 

between the EDSS score and time from the first symptom 

to the start of treatment. 

 

This result was consistent with multiple studies 

confirmed that patients who started DMT later reached an 

EDSS score of 6 more quickly compared to patients who 

started early, and this delay was associated with clinical 

deterioration and showed a tendency to shorten time to 

death 
[20-22]

. 

 

CONCLUSION 
Results of this study revealed a weak positive significant 

correlation between the EDSS and the time to start 

treatment. These findings signify the value of initial 

baseline clinical features of the patients and the need for 

further research studies that could detect early fine 

changes and help to guide initial clinical decisions of MS 

patients' treatment. 
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ىالملخص العرب    
 حالة الإعاقة بين مرضً التصلب المتعذد و علاقتها بالسمات السريرية والأدوية المتبذلة

أسماء مصطفً عيسً
1

، طارق إبراهيم منيسي
2

، هذي محمذ مسعىد
3

، محمذ علي عبىد
4
، محمذ حامذ رشاد 

2
 

1
 .اىقإشج، ظَٖ٘سيح ٍصش اىعشتيحٗحذج اىرصية اىَرعذد، ٍسرشفٚ ٍعٖذ ّاصش ىيثح٘ز ٗ اىعلاض، 

2 
 .قسٌ طة أٍشاض الأعصاب، مييح طة اىثْيِ. اىقإشج،  ظاٍعح الأصٕش، ظَٖ٘سيح ٍصش اىعشتيح

 3
  ح.قسٌ طة أٍشاض الأعصاب، مييح طة اىثْاخ، اىقإشج، ظاٍعح الأصٕش، ظَٖ٘سيح ٍصش اىعشتي

4
 .ظَٖ٘سيح ٍصش اىعشتيحقسٌ الأشعح، مييح طة اىثْيِ، اىقإشج، ظاٍعح الأصٕش، 

 

 ملخص البحث
 

اىسثة اىشئيسي ىيرثذيو تيِ اىعلاظاخ اىرصية اىَرعذد ٕ٘ ٍشض عصثي ذذسيعي يسثة إعاقح شاترح. ٗ   :الخلفية

اىَعذىح ىيَشض تاىْسثح ىيرصية اىَرعذد ٕ٘ الاسرعاتح دُٗ اىَسر٘ٙ الأٍصو في شنو ٕعَاخ أٗ ذط٘س الإعاقح 

 مْرائط سشيشيح سئيسيح.

ذٖذف ٕزٓ اىذساسح إىٚ ذحذيذ اىسَاخ الإمييْينيح الأساسيح اىَشذثطح تحاىح الإعاقح في صف٘ف ٍشضٚ   :الهذف

 اىرصية اىَرعذد اىزيِ ذعشض٘ا ىيرثذيو تيِ اشْيِ أٗ أمصش ٍِ اىعلاظاخ اىَعذىح ىيَشض.
 

د ٍَِ ذيق٘ا اىعلاظاخ ٕزٓ اىذساسح عثاسج عِ دساسح ٍقطعيح ذسرْذ إىٚ سعلاخ ٍشضٚ اىرصية اىَرعذ :الطرق

اىَعذىح ىيَشض اىَراحح في ٗحذج اىرصية اىَرعذد اىخاصح تَسرشفٚ ٍعٖذ ّاصش ىيثح٘ز ٗاىعلاض. ذَد ٍشاظعح ٗ 

. ذٌ اسرثعاد سعلاخ 2121ٗ  2112ظَع اىثياّاخ تاسرخذاً سعو قاعذج اىثياّاخ اىَحييح ىي٘حذج في اىَذج تيِ عاً 

 لاصٍح ىيذساسح.اىَشضٚ اىري ذفرقش إىٚ اىثياّاخ اى
 

ٍِ سعلاخ ٍشضٚ اىرصية اىَرعذد. ٗذثيِ أّٔ ىٌ ينِ ْٕاك اسذثاط تيِ  274شَيد اىذساسح ٍا ٍعَ٘عٔ   :النتائج

 دسظح ٗعذد الاّرناساخ في أٗه سْريِ ٍِ ٍذج اىَشض. مَا أظٖشخ اىذساسح اسذثاطا إيعاتياً ضعيفاً تيِ دسظح

عشض الأٗه حرٚ تذء اىعلاض. علاٗج عيٚ رىل، ماُ ْٕاك فشق مثيش ٗاى٘قد ٍِ ظٖ٘س اى ٍقياس اذساع ٍذٙ الإعاقح

ٍقياس اذساع ٍذٙ عثش ٍخريف الأعشاض الأٗىيح ىيَشض حيس ماُ ٍر٘سط  ٍقياس اذساع ٍذٙ الإعاقحعْذ ٍقاسّح 

 ٍع الأعشاض اىحسيح أقو ٍِ ٍر٘سط اىَقياس ٍع الأعشاض اىحشميح. الإعاقح

مشفد ّرائط ٕزٓ اىذساسح أّٔ لا ذ٘ظذ علاقح تيِ ٍعذه الاّرناس اىَثنش ىيَشض ٗ ٍقياس اذساع ٍذٙ  الاستنتاجات :

ٍؤخشا في اىَشض. أظٖشخ اىخصائص اىسشيشيح الأخشٙ ٍصو ٗقد تذء اىعلاض ٗ الأعشاض الأٗىيح  الإعاقح

 اسذثاطا تذسظاخ الإعاقح اىحاىيح.
 

 

 س اذساع ٍذٙ الإعاقح، ذط٘س اىرصية اىَرعذد، اىعلاظاخ اىَعذىح ىيَشض، ذثذيو الأدٗيح.اىرصية اىَرعذد، ٍقيا الكلمات المفتاحية :
 

 :الباحث الرئيسي

 أخصائي طة اىَخ ٗ الأعصاب، ٗحذج ذصية اىَرعذد، ٍسرشفٚ ٍعٖذ ّاصش ىيثح٘ز ٗاىعلاض ، أسَاء ٍصطفٚ عيسٚ :الإسم

 2+11121102700الهاتف: 
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