
[bookmark: _Toc205296914]Table (1): Sociodemographic data of the studied group.

	Sociodemographic
	Total no.= 50

	Age
	Mean ± SD
	[bookmark: _Hlk236436459]32.9 ± 8.08

	
	Range
	20 – 50

	Gender
	Female
	44 (88%)

	
	Male
	6 (12%)

	Smoking
	Not smoker
	47 (94%)

	
	Smoker
	3 (6%)

	Level of education
	Can reads and write
	5 (10.0%)

	
	Moderate education
	16 (32.0%)

	
	High education
	29 (58.0%)

	FH
	systemic autoimmune: RA
	3 (6.0%)

	
	systemic autoimmune: SLE
	1 (2.0%)

	
	MS
	2 (4.0%)

	
	Psychiatry illness
	1 (2.0%)

	PH
	chronic medical illness: DM
	2 (4.0%)

	
	chronic medical illness: DM and HTN
	2 (4.0%)


FH: Family History, PH: Past history, RA: Rheumatoid arthritis, MS: Multiple Sclerosis, DM: Diabetes Mellitus, HTN: Hypertension; SD: Standard deviation.
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Table (2): Clinical data of the studied group 
	Clinical data
	Total no.= 50

	
	
	

	Clinical manifestation of first attack
	Monosymptomatic: Pure Sensory, Pure Motor, optic
Polysymptomatic: Sensory and motor, Motor &
Incoordination
	28 (56.0%)
22 (44.0%)

	Age of disease 
onset (years)
	Median (IQR)
	25 (22 – 33)

	
	Mean ± SD
	[bookmark: _Hlk236436501]27.12 ± 7.36

	
	Range
	12 – 42

	Duration of 
illness (years)
	Median (IQR)
	5 (2.5 - 7)

	
	Mean ± SD
	5.72 ± 3.86

	
	Range
	1 – 15

	Duration from onset of MS symptoms 
till the first DMT (months)
	Median (IQR)
	4.5 (3 - 12)

	
	Mean ± SD
	13.23 ± 23.48

	
	Range
	1 – 120

	Total Number of relapses
	Median (IQR)
	3 (2 - 4)

	
	Mean ± SD
	3.10 ± 1.83

	
	Range
	1 – 10

	Number of relapses 
in 1year follow up
	No
	39 (78.0%)

	
	Once
	11 (22.0%)

	
	
	


[bookmark: _Toc202689573]DMT: Disease-modifying therapies; IQR: Interquartile range; SD: Standard deviation









[bookmark: _Toc205296916]Table (3): Clinical scores at baseline assessment and follow ups: 

	
	Baseline
	After 6 months
	After 1 year
	Test value
	P-value
	Sig.

	
	
	
	
	
	
	

	EDSS
	Mean±SD
	1.55 ± 1.08
	1.73 ± 1.20
	1.69 ± 1.24
	10.158≠
	0.006
	HS

	
	Median (IQR)
	1.25 (1 - 2)
	1.5 (1 - 2.5)
	1.5 (1 - 2)
	
	
	

	
	Range
	0 – 4
	0 – 5
	0 – 5
	
	
	

	SDMT
	Mean±SD
	43.54 ± 11.08
	41.44 ± 11.19
	40.72 ± 12.34
	21.265
	0.000
	HS

	
	Median (IQR)
	45 (34 – 51)
	42 (34 – 49)
	42 (34 – 50)
	
	
	

	
	Range
	18 – 63
	17 – 60
	13 – 60
	
	
	

	
	<34
	8 (16.0%)
	11 (22.0%)
	11 (22.0%)
	0.750
	0.687
	NS

	
	≥ 34
	42 (84.0%)
	39 (78.0%)
	39 (78.0%)
	
	
	

	T25-FWT (seconds)
	Mean±SD
	14.72 ± 2.04
	14.81 ± 2.08
	14.95 ± 2.31
	5.756≠
	0.056
	NS

	
	Median (IQR)
	14 (14 - 16)
	14 (14 - 16)
	14 (14 - 16)
	
	
	

	
	Range
	12 – 22
	10 – 22
	12 – 25
	
	
	

	RT 9-HPT (seconds)
	Mean±SD
	20.62 ± 3.12
	21.64 ± 3.52
	21.74 ± 4.55
	19.413≠
	0.000
	HS

	
	Median (IQR)
	20 (18 - 22)
	21 (19 - 24)
	20.5 (18 - 24)
	
	
	

	
	Range
	16 – 30
	17 – 32
	17 – 37
	
	
	

	LT 9-HPT (seconds)
	Mean±SD
	23.26 ± 5.00
	24.02 ± 6.11
	23.88 ± 5.24
	3.430≠
	0.180
	NS

	
	Median (IQR)
	22 (20 - 25)
	23 (20 - 27)
	23 (20 - 26)
	
	
	

	
	Range
	17 – 45
	17 – 49
	17 – 47
	
	
	

	A-MFIS
	Mean±SD
	35.46 ± 14.04
	39.20 ± 17.24
	38.58 ± 18.06
	17.839≠
	0.000
	HS

	
	Median (IQR)
	39 (23 - 45)
	42 (25 - 50)
	38.5 (24 - 52)
	
	
	

	
	Range
	2 – 65
	4 – 73
	3 – 79
	
	
	

	Post Hoc Analysis using Wilcoxon Rank test

	
	Baseline vs 6 months
	Baseline vs 1 year
	6 months vs 1 year

	EDSS
	0.007
	0.064
	0.354

	SDMT
	0.000
	0.000
	0.166

	RT 9-HPT
	0.000
	0.016
	0.542

	A-MFIS
	0.000
	0.487
	0.005


EDSS: Expanded Disability Status Scale, SDMT: Symbol Digit Modalities Test, T25-FWT: Timed 25-Foot Walk Test, Rt 9-HPT: Right 9-Hole Peg Test, Lt 9-HPT: Left 9-Hole Peg Test, A-MFIS: Arabic version of the Modified Fatigue Impact Scale, P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant
≠: Friedman test.
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Table (4): Proportion of change in the clinical scores among the studied patients:
	Measure
	6-Month Significant Change (n=50)
	12-Month Significant Change (n=50)

	EDSS
	8 (16.0%)
	7 (14.0%)

	SDMT
	12 (24.0%)
	22 (44.0%)

	T25-FWT
	2 (4.0%)
	1 (2.0%)

	RT 9-HPT
	2 (4.0%)
	5 (10.0%)

	LT 9-HPT
	5 (10.0%)
	4 (8.0%)

	A-MFIS
	28 (56.0%)
	25 (50.0%)


EDSS: Expanded Disability Status Scale, SDMT: Symbol Digit Modalities Test, T25-FWT: Timed 25-Foot Walk Test, Rt 9-HPT: Right 9-Hole Peg Test, Lt 9-HPT: Left 9-Hole Peg Test, A-MFIS: Arabic version of the Modified Fatigue Impact Scale.
[bookmark: _Toc205296918]Table (5): Change in clinical assessment scores in follow up as a result of relapse (RAW) or without relapse (PIRA) in comparison to baseline assessment: 
	
	No relapse
	Relapse
	Test value
	P-value
	Sig.

	
	No. = 39
	No. = 11
	
	
	

	Significant changes at 6 months
	
	
	
	
	

	EDSS %
	2 (5.1%)
	6 (54.5%)
	15.590*
	0.000
	HS

	SDMT %
	7 (17.9%)
	5 (45.5%)
	3.559*
	0.059
	NS

	T25-FWT%
	1 (2.6%)
	1 (9.1%)
	0.952*
	0.329
	NS

	RT 9-HPT %
	1 (2.6%)
	1 (9.1%)
	0.952*
	0.329
	NS

	LT 9-HPT %
	2 (5.1%)
	3 (27.3%)
	4.675*
	0.031
	S

	A-MFIS %
	20 (51.3%)
	8 (72.7%)
	1.601*
	0.206
	NS

	Significant changes at 1 year
	
	
	
	
	

	EDSS %
	4 (10.3%)
	3 (27.3%)
	2.063*
	0.151
	NS

	SDMT %
	16 (41.0%)
	6 (54.5%)
	0.636*
	0.425
	NS

	T25-FWT%
	1 (2.6%)
	0 (0.0%)
	0.288*
	0.592
	NS

	RT 9-HPT %
	1 (2.6%)
	4 (36.4%)
	10.891*
	0.001
	HS

	LT 9-HPT %
	1 (2.6%)
	3 (27.3%)
	7.117*
	0.008
	HS

	A-MFIS %
	19 (48.7%)
	6 (54.5%)
	0.117*
	0.733
	NS


EDSS: Expanded Disability Status Scale, SDMT: Symbol Digit Modalities Test, T25-FWT: Timed 25-Foot Walk Test, Rt 9-HPT: Right 9-Hole Peg Test, Lt 9-HPT: Left 9-Hole, A-MFIS: Arabic version of the Modified Fatigue Impact Scale, P>0.05: Non significant (NS); P<0.05: Significant (S); P <0.01: Highly significant (HS), *: Chi-square test
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Table (6): Comparison between radiological parameters at baseline and after 1 year follow up.
	Radiological parameter (cm³)
	Baseline Mean ± SD
	1-year Mean ± SD
	Test value
	P-value
	Significance

	Total white matter
	32.72 ± 3.78
	30.49 ± 2.34
	3.996
	<0.001
	HS

	Total gray matter
	51.16 ± 3.39
	52.82 ± 1.99
	−3.315
	0.002
	HS

	Cortical gray matter
	40.46 ± 2.62
	41.92 ± 1.58
	−4.169
	<0.001
	HS

	Total thalamus
	0.89 ± 0.22
	0.99 ± 0.21
	−2.573
	0.013
	S

	Right thalamus
	0.45 ± 0.10
	0.49 ± 0.10
	−2.233
	0.030
	S

	Left thalamus
	0.45 ± 0.10
	0.49 ± 0.12
	−2.209
	0.032
	S

	Total caudate
	0.46 ± 0.09
	0.41 ± 0.10
	3.711
	0.001
	HS

	Right caudate
	0.24 ± 0.04
	0.20 ± 0.05
	4.266
	<0.001
	HS

	Left caudate
	0.24 ± 0.07
	0.20 ± 0.05
	3.446
	0.001
	HS

	Anterior cingulate gyrus
	0.77 ± 0.12
	0.72 ± 0.12
	3.378
	0.001
	HS

	Total hippocampus
	0.54 ± 0.07
	0.47 ± 0.10
	4.979
	<0.001
	HS

	Right hippocampus
	0.27 ± 0.04
	0.23 ± 0.05
	4.881
	<0.001
	HS

	Left hippocampus
	0.27 ± 0.03
	0.23 ± 0.05
	5.651
	<0.001
	HS

	Frontal lobe
	13.52 ± 0.96
	13.89 ± 0.73
	−3.084
	0.003
	HS

	Total cerebellum
	9.15 ± 0.88
	8.92 ± 0.76
	2.861
	0.006
	HS

	Insula
	2.17 ± 0.16
	2.09 ± 0.25
	2.044
	0.046
	S

	3rd ventricle
	0.09 ± 0.04
	0.08 ± 0.04
	3.012
	0.004
	HS


WM: White matter, GM: Gray matter, Rt: Right, LT: Left; P-value < 0.05: Significant; P-value < 0.01: Highly significant, •: Paired t-test.

[bookmark: _Toc205296929][bookmark: _Toc202689584]
Table (7): Correlation between clinical assessment scores at baseline and radiological parameters at baseline 
	Radiological 
parameters at 
baseline
	EDSS
Baseline
	SDMT
baseline
	T25-FW
Baseline
	RT 9-HPT
baseline
	LT 9-HPT
baseline
	A-MFIS
baseline

	
	R
	P-value
	R
	P-value
	r
	P-value
	r
	P-value
	r
	P-value
	R
	P-value

	Total brain volume
	-0.412**
	0.003
	0.237
	0.098
	-0.327*
	0.020
	-0.373**
	0.008
	-0.430**
	0.002
	-0.119
	0.411

	Total WM
	0.031
	0.828
	0.031
	0.830
	0.023
	0.875
	-0.017
	0.905
	-0.137
	0.342
	0.149
	0.303

	Total GM
	-0.373**
	0.008
	0.211
	0.141
	-0.381**
	0.006
	-0.308*
	0.030
	-0.260
	0.069
	-0.270
	0.058

	Subcortical GM
	-0.326*
	0.021
	0.049
	0.736
	-0.185
	0.199
	-0.268
	0.060
	-0.297*
	0.037
	0.020
	0.891

	Cortical GM
	-0.358*
	0.011
	0.173
	0.231
	-0.286*
	0.044
	-0.237
	0.098
	-0.199
	0.166
	-0.296*
	0.037

	Cerebellar GM
	-0.234
	0.101
	0.347*
	0.014
	-0.513**
	0.000
	-0.286*
	0.044
	-0.244
	0.088
	-0.196
	0.172

	Total Thalamus
	-0.445**
	0.001
	0.174
	0.227
	-0.160
	0.266
	-0.300*
	0.035
	-0.271
	0.057
	-0.052
	0.722

	Rt Thalamus
	-0.494**
	0.000
	0.235
	0.100
	-0.233
	0.103
	-0.283*
	0.046
	-0.260
	0.068
	-0.125
	0.385

	Lt Thalamus
	-0.476**
	0.000
	0.176
	0.222
	-0.182
	0.205
	-0.296*
	0.037
	-0.275
	0.053
	-0.054
	0.711

	Total Caudate
	0.137
	0.344
	-0.073
	0.613
	0.136
	0.346
	-0.057
	0.696
	-0.159
	0.270
	0.247
	0.083

	Rt caudate
	0.109
	0.450
	-0.016
	0.912
	0.095
	0.509
	-0.045
	0.755
	-0.153
	0.289
	0.202
	0.158

	Lt Caudate
	0.137
	0.342
	-0.075
	0.602
	0.095
	0.510
	0.053
	0.713
	-0.069
	0.632
	0.162
	0.260

	Total Putamen
	-0.170
	0.239
	-0.061
	0.674
	-0.046
	0.751
	-0.140
	0.331
	-0.200
	0.164
	-0.131
	0.366

	Rt Putamen
	-0.170
	0.239
	-0.002
	0.988
	-0.182
	0.205
	-0.107
	0.459
	-0.160
	0.266
	-0.246
	0.085

	Lt Putamen
	-0.166
	0.248
	-0.010
	0.947
	-0.161
	0.263
	-0.116
	0.424
	-0.186
	0.195
	-0.231
	0.107

	Anterior cingulate gyrus
	-0.014
	0.923
	0.037
	0.798
	-0.063
	0.664
	-0.005
	0.970
	-0.074
	0.609
	0.047
	0.745

	Posterior cingulate gyrus
	-0.103
	0.478
	0.121
	0.401
	-0.221
	0.124
	-0.192
	0.183
	-0.189
	0.189
	-0.015
	0.920

	Total Hippocampus
	0.312*
	0.027
	-0.294*
	0.038
	0.173
	0.229
	0.156
	0.279
	0.143
	0.323
	0.180
	0.210

	Rt Hippocampus
	0.356*
	0.011
	-0.362**
	0.010
	0.218
	0.129
	0.177
	0.218
	0.148
	0.306
	0.252
	0.078

	Lt Hippocampus
	0.240
	0.093
	-0.221
	0.123
	0.110
	0.446
	0.126
	0.381
	0.123
	0.393
	0.148
	0.304

	Frontal lobe
	-0.331*
	0.019
	0.282*
	0.048
	-0.338*
	0.016
	-0.213
	0.137
	-0.147
	0.310
	-0.362**
	0.010

	Temporal lobe
	-0.292*
	0.040
	0.165
	0.253
	-0.348*
	0.013
	-0.177
	0.218
	-0.166
	0.249
	-0.204
	0.156

	Total Cerebellum
	-0.105
	0.468
	0.245
	0.087
	-0.419**
	0.002
	-0.224
	0.119
	-0.186
	0.197
	-0.083
	0.568

	Insula
	0.054
	0.712
	0.104
	0.473
	-0.109
	0.451
	-0.180
	0.212
	-0.216
	0.132
	-0.211
	0.141

	Ventricular system
	0.129
	0.372
	-0.251
	0.079
	0.156
	0.278
	0.368**
	0.009
	0.417**
	0.003
	-0.114
	0.432

	3rd ventricle
	0.113
	0.435
	-0.131
	0.363
	0.070
	0.631
	0.242
	0.090
	0.261
	0.067
	-0.131
	0.366

	Total lesion number
	0.082
	0.572
	-0.210
	0.144
	0.144
	0.319
	0.115
	0.428
	0.206
	0.152
	0.028
	0.845

	Periventricular
	0.133
	0.355
	-0.203
	0.157
	0.087
	0.546
	0.127
	0.380
	0.144
	0.320
	0.048
	0.743

	Deep WM
	0.126
	0.381
	-0.332*
	0.018
	0.189
	0.190
	0.216
	0.132
	0.246
	0.085
	0.110
	0.448

	Juxtacortical
	0.028
	0.846
	-0.065
	0.653
	0.032
	0.826
	-0.042
	0.772
	0.069
	0.632
	-0.002
	0.992

	Infratentorial
	0.079
	0.584
	-0.034
	0.814
	0.147
	0.309
	0.133
	0.359
	0.200
	0.163
	-0.090
	0.533


EDSS: Expanded Disability Status Scale, SDMT: Symbol Digit Modalities Test, T25-FWT:Timed 25-Foot Walk Test, Rt 9-HPT: Right 9-Hole Peg Test, Lt 9-HPT: Left 9-Hole Peg Test, A-MFIS: Arabic version of the Modified Fatigue Impact Scale, GM: Gray matter, WM: White matter, Rt: right, Lt: left P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant, Spearman correlation coefficient.
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Table (8): Correlation between clinical assessment scores at one year follow up and radiological parameters at one year follow up

	
	EDSS at 1 year
	SDMT
at 1 year
	T25-FW
at 1 year
	RT 9-HPT
at 1 year
	LT 9-HPT
at 1 year
	A-MFIS
at 1 year

	
	r
	p-value
	R
	p-value
	r
	p-value
	r
	p-value
	r
	p-value
	r
	p-value

	Total brain volume
	-.300*
	0.039
	0.371**
	0.008
	-.320*
	0.027
	-0.259
	0.075
	-.334*
	0.020
	-0.102
	0.483

	Total WM
	-0.209
	0.154
	0.368**
	0.009
	-0.224
	0.125
	-.293*
	0.043
	-.365*
	0.011
	0.046
	0.753

	Total GM
	-0.183
	0.214
	0.217
	0.129
	-.305*
	0.035
	-0.127
	0.389
	-0.254
	0.081
	-0.123
	0.393

	Subcortical GM
	-0.269
	0.065
	0.220
	0.125
	-0.264
	0.070
	-0.229
	0.118
	-0.249
	0.087
	0.020
	0.890

	Cortical GM
	-0.147
	0.320
	0.122
	0.400
	-0.104
	0.480
	-0.051
	0.731
	-0.080
	0.590
	-0.114
	0.431

	Cerebellar GM
	-0.096
	0.518
	0.206
	0.151
	-.410**
	0.004
	-0.176
	0.232
	-.301*
	0.038
	-0.109
	0.452

	Total Thalamus
	-0.273
	0.060
	0.171
	0.234
	-0.184
	0.212
	-0.121
	0.413
	-0.157
	0.288
	0.137
	0.342

	Rt Thalamus
	-0.230
	0.117
	0.151
	0.294
	-0.154
	0.295
	-0.087
	0.555
	-0.123
	0.406
	0.118
	0.415

	Lt Thalamus
	-0.214
	0.143
	0.051
	0.725
	-0.100
	0.499
	0.037
	0.805
	-0.005
	0.974
	0.165
	0.252

	Total Caudate
	0.157
	0.285
	0.059
	0.686
	0.034
	0.816
	-0.023
	0.878
	-0.039
	0.790
	0.260
	0.068

	Rt Caudate
	0.230
	0.116
	0.003
	0.985
	0.080
	0.588
	0.092
	0.536
	0.030
	0.838
	.336*
	0.017

	Lt Caudate
	0.127
	0.388
	0.054
	0.707
	0.013
	0.933
	-0.061
	0.679
	-0.067
	0.653
	0.188
	0.191

	Total Putamen
	-0.217
	0.139
	0.160
	0.266
	-0.182
	0.215
	-0.214
	0.144
	-0.215
	0.143
	-0.136
	0.347

	Rt Putamen
	-0.173
	0.238
	0.157
	0.275
	-0.130
	0.377
	-0.208
	0.157
	-0.205
	0.162
	-0.086
	0.554

	Lt Putamen
	-0.177
	0.228
	0.076
	0.601
	-0.235
	0.107
	-0.100
	0.497
	-0.074
	0.619
	-0.184
	0.200

	Anterior cingulate gyrus
	-0.174
	0.236
	0.230
	0.108
	-0.166
	0.259
	-0.030
	0.837
	-0.066
	0.658
	0.010
	0.945

	Posterior cingulate gyrus
	0.051
	0.733
	-0.014
	0.925
	0.068
	0.646
	0.293*
	0.044
	0.170
	0.248
	0.162
	0.260

	Total Hippocampus
	-0.015
	0.918
	-0.018
	0.902
	0.007
	0.960
	-0.084
	0.570
	-0.159
	0.280
	-0.029
	0.841

	Rt Hippocampus
	0.063
	0.670
	-0.040
	0.784
	0.077
	0.603
	-0.014
	0.923
	-0.099
	0.503
	-0.042
	0.772

	Lt Hippocampus
	-0.085
	0.566
	0.020
	0.888
	0.040
	0.790
	0.034
	0.820
	0.044
	0.767
	0.055
	0.707

	Frontal lobe
	-0.043
	0.774
	0.203
	0.157
	-0.150
	0.310
	-0.046
	0.757
	0.014
	0.927
	-0.179
	0.215

	Temporal lobe
	-0.051
	0.730
	-0.095
	0.513
	-0.134
	0.363
	0.032
	0.827
	-0.045
	0.763
	0.038
	0.791

	Total Cerebellum
	-0.096
	0.516
	0.231
	0.106
	-.356*
	0.013
	-0.174
	0.236
	-.331*
	0.021
	-0.047
	0.744

	Insula
	-0.120
	0.418
	0.189
	0.189
	0.037
	0.804
	-0.035
	0.814
	-0.125
	0.396
	-0.059
	0.686

	Ventricular system
	0.119
	0.419
	-0.285*
	0.044
	0.256
	0.079
	0.268
	0.066
	.333*
	0.021
	-0.096
	0.509

	3rd Ventricle
	0.070
	0.634
	-0.159
	0.270
	0.250
	0.087
	0.220
	0.133
	0.146
	0.321
	-0.157
	0.278

	Lesions number
	
	
	
	
	
	
	
	
	
	
	
	

	Total
	0.145
	0.326
	-0.143
	0.320
	0.159
	0.281
	0.147
	0.318
	0.232
	0.113
	0.084
	0.561

	Periventricular
	0.109
	0.459
	-0.171
	0.235
	0.130
	0.377
	0.072
	0.627
	0.146
	0.324
	-0.130
	0.367

	Deep WM
	0.093
	0.529
	-0.149
	0.301
	0.186
	0.205
	0.178
	0.227
	0.218
	0.136
	0.161
	0.263

	Juxtacortical
	0.115
	0.434
	-0.037
	0.800
	0.030
	0.838
	0.013
	0.930
	0.099
	0.503
	0.108
	0.456

	Infratentorial
	0.116
	0.432
	-0.127
	0.378
	0.077
	0.603
	0.175
	0.235
	0.277
	0.057
	0.073
	0.615


EDSS: Expanded Disability Status Scale, SDMT: Symbol Digit Modalities Test, T25-FWT:Timed 25-Foot Walk Test, Rt 9-HPT: Right 9-Hole Peg Test, Lt 9-HPT: Left 9-Hole Peg Test, A-MFIS: Arabic version of the Modified Fatigue Impact Scale, GM: gray matter, WM: white matter, Rt: right, Lt: left,P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant, Spearman correlation coefficient

