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Table S1. The distribution of parental consanguinity (second and third degree), familial multiple sclerosis (first and second degree), and familial autoimmune disorders (first and second degree) in different groups of multiple sclerosis patients and healthy controls (MS = 4264, HC = 400) 
	
	Control
	MS

	
	
	RRMS
	SPMS
	PPMS
	Overall

	Positive PC; n (%)
	2nd degree relatives
	37 (77.1)
	579 (59.8)
	136 (65.7)
	49 (68.1)
	764 (61.2)

	
	3rd degree relative
	11 (22.9)
	390 (40.2)
	71 (34.3)
	23 (31.9)
	484 (38.8)

	Positive FMS; n (%)
	1st degree relatives
	17 (77.3)
	643 (77.8)
	121 (75.6)

	32 (86.5)
	796 (77.8)

	
	2nd degree relatives
	5 (22.7)
	183 (22.2)
	39 (24.4)
	5 (13.5)
	227 (22.2)

	Positive familial autoimmune disorders; n (%)
	1st degree relatives
	11 (40.7)
	160 (55.9)
	23 (67.6)
	15 (83.3)
	198 (58.6)

	
	2nd degree relatives
	16 (59.3)
	126 (44.1)
	11 (32.4)
	3 (16.7)
	140 (41.1)


FMS: Familial MS, MS: Multiple Sclerosis, PC: Parental Consanguinity, PPMS: Primary Progressive MS, RRMS: Relapsing-Remitting MS, SPMS: Secondary Progressive MS.







	Table S2. The comparison of demographic and clinical characteristics between multiple sclerosis patients, with and without familial autoimmune disorders, using Mann-Whitney test (MS = 4264). 

	
	RRMS
	SPMS
	PPMS

	
	Familial autoimmune disorders
	Familial autoimmune disorders
	Familial autoimmune disorders

	
	No
	Yes
	p
	No
	Yes
	p
	No
	Yes
	p

	Age; mean (SD)
	35.13 (9.24)
	34.56 (9.07)
	0.323
	43.82 (9.68)
	44.76 (10.84)
	0.581
	45.18 (10.31)
	46.33 (7.66)
	0.646

	Sex; n (%)
	Male
	652 (20.6)
	58 (20.3)
	0.912
	148 (25.6)
	7 (20.6)
	0.517
	86 (49.1)
	6 (33.3)
	0.201

	
	Female
	2520 (79.4)
	228 (79.7)
	
	431 (74.4)
	27 (79.4)
	
	89 (50.99)
	12 (66.7)
	

	EDSS; median (IQR)
	1 (2)
	1 (2)
	0.262
	5.5 (2.5)
	4.5 (2.5)
	0.375
	4.25 (3)
	3.5 (1.5)
	0.015

	EDSS at Diagnosis; median (IQR)
	2 (1)
	2 (1)
	0.238
	3 (2.5)
	3.5 (2)
	0.075
	3 (3)
	3.5 (1.5)
	0.046

	Age at onset; mean (SD)
	25.94 (9.13)
	25.20 (8.90)
	0.613
	27.72 (10.24)
	29.06 (9.56)
	0.782
	36.78 (11.83)
	39.39 (8.23)
	0.365

	Disease duration; mean (SD)
	9.18 (5.79)
	9.36 (5.72)
	0.186
	16.09 (7.87)
	15.71 (8.50)
	0.459
	8.41 (6.48)
	6.94 (6.66)
	0.362

	
	Overall MS
	
	

	
	Familial autoimmune disorders
	
	

	
	No
	Yes
	p
	
	
	
	
	
	

	Age; mean (SD)
	36.86 (10.01)
	36.22 (9.96)
	0.259
	
	
	
	
	
	

	Sex; n (%)
	Male
	886 (22.6)
	71 (21)
	0.509
	
	
	
	
	
	

	
	Female
	3040 (77.4)
	267 (79)
	
	
	
	
	
	
	

	EDSS; median (IQR)
	1.5 (3)
	1.5 (2)
	0.033
	
	
	
	
	
	

	EDSS at Diagnosis; median (IQR)
	1.5 (3)
	1.5 (1.5)
	0.049
	
	
	
	
	
	

	Age at onset; mean (SD)
	26.69 (9.70)
	26.34 (9.50)
	0.433
	
	
	
	
	
	

	Disease duration; mean (SD)
	10.17 (6.65)
	9.87 (6.41)
	0.529
	
	
	
	
	
	


EDSS: Expanded Disability Status Scale, MS: Multiple Sclerosis, PPMS: Primary Progressive MS, RRMS: Relapsing-Remitting MS, SPMS: Secondary Progressive MS.



Sensitivity analysis

Table S3. Demographic and clinical characteristics (MS = 400, HC = 400).
	
	HC

	MS
	MS vs. HC
p-value

	
	
	RRMS
	SPMS
	PPMS
	Overall
	

	Number of participants 
	400
	280
	86
	34
	400
	

	Age; mean (SD)
	42.49 (11.37)
	40.21 (7.84)
	47.66 (9.52)
	46.79 (7.73)
	42.37 (8.84)
	0.865

	Sex; n (%)
	Male
	100 (25)
	59 (21.1)
	22 (25.6)
	19 (55.9)
	100 (25)
	1.000

	
	Female
	300 (75)
	221 (78.9)
	64 (74.4)
	15 (44.1)
	300 (75)
	

	PC; n (%)
	Yes
	[bookmark: _Hlk159254028]48 (12)
	80 (28.6)
	22 (25.6)
	16 (47.1)
	118 (29.5)
	<0.001

	
	No
	352 (88)
	200 (71.4)
	64 (74.4)
	18 (52.9)
	282 (70.5)
	

	FMS; n (%)
	Yes
	22 (5.5)
	70 (25)
	21 (24.4)
	9 (26.5)
	100 (25)
	<0.001

	
	No
	378 (94.5)
	210 (75)
	65 (75.6)
	25 (73.5)
	300 (75)
	

	FAD; n (%)
	Yes
	27 (6.8)
	26 (9.3)
	3 (3.5)
	3 (8.8)
	32 (8)
	0.598

	
	No
	373 (93.3)
	254 (90.7)
	83 (96.5)
	31 (91.2)
	368 (92)
	

	Age at onset; mean (SD)
	
	29.79 (8.65)
	30.16 (9.42)
	38.50 (10.03)
	30.61 (9.24)
	

	Disease duration; mean (SD)
	
	10.42 (6.08)
	17.50 (8.32)
	8.29 (6.53)
	11.76 (7.32)
	

	EDSS at Diagnosis; median (IQR)
	
	2 (1)
	3 (3)
	4 (3.5)
	2 (1.5)
	

	EDSS; median (IQR)
	
	0 (2)
	5.5 (2.75)
	4.5 (2.5)
	1.5 (3.5)
	

	First symptoms; n (%)
	Optic
	
	80 (30.7)
	20 (24.7)
	2 (5.9)
	102 (27.1)
	

	
	Sensory
	
	91 (34.9)
	15 (18.5)
	12 (35.3)
	118 (31.4)
	

	
	Motor
	
	31 (11.9)
	27 (33.3)
	14 (41.2)
	72 (19.1)
	

	
	Brainstem
	
	36 (13.8)
	13 (16)
	1 (2.9)
	50 (13.3)
	

	
	Cerebellar
	
	11 (4.2)
	4 (4.9)
	4 (11.8)
	19 (5.1)
	

	
	Other
	
	12 (4.6)
	2 (2.5)
	1 (2.9)
	15 (4)
	


Significant p-values are in bold. EDSS: Expanded Disability Status Scale, FAD: Familial autoimmune disorders, FMS: Familial MS, HC: Healthy controls, MS: Multiple Sclerosis, PC: Parental Consanguinity, PPMS: Primary Progressive MS, RRMS: Relapsing-Remitting MS, SD: Standard Deviation, SPMS: Secondary Progressive MS.


Table S4. The association between the risk of demyelinating disorders and PC, FMS, and familial autoimmune disorders using multinomial logistic regression (MS = 400, HC = 400).
	
	RRMS vs. HC
	SPMS vs. HC
	PPMS vs. HC

	MS vs. HC

	
	OR (95% CI)
	p-value
	OR (95% CI)
	p-value
	OR (95% CI)
	p-value

	OR (95% CI)
	p-value

	PC (Ref.=No)

	2.456 (1.625-3.713)
	<0.001
	2.110 (1.176-3.788)
	0.012
	5.548 (2.611-11.78)
	<0.001
	2.575 (1.752-3.783)
	<0.001

	FMS (Ref.=No)

	4.977 (2.970-8.340)
	<0.001
	4.980 (2.570-9.650)
	<0.001
	4.530 (1.838-11.16)
	0.001
	4.942 (3.016-8.099)
	<0.001

	FAD (Ref.=No)
	1.446 (0.801-2.608)
	0.221
	0.510 (0.150-1.742)
	0.283
	1.377 (0.383-4.951)
	0.625
	1.223 (0.696-2.149)
	0.483


Significant p-values are in bold. FAD: Familial Autoimmune Disorders, FMS: Familial MS, HC: Healthy controls, MS, MS: Multiple Sclerosis, PC: Parental Consanguinity, PPMS: Primary Progressive MS, RRMS: Relapsing-Remitting MS, SPMS: Secondary Progressive MS.




Table S5. The distribution of parental consanguinity (second and third degree), familial multiple sclerosis (first and second degree), and familial autoimmune disorders (first and second degree) in different groups of multiple sclerosis patients and healthy controls (MS = 400, HC = 400). 
	
	Control
	MS

	
	
	RRMS
	SPMS
	PPMS
	Overall

	Positive PC; n (%)
	2nd degree relatives
	37 (77.1)
	52 (65)
	17 (77.3)
	10 (62.5)
	79 (66.9)

	
	3rd degree relative
	11 (22.9)
	28 (35)
	5 (22.7)
	6 (37.5)
	39 (33.1)

	Positive FMS; n (%)
	1st degree relatives
	17 (77.3)
	55 (78.6)
	16 (76.2)
	7 (77.8)
	78 (78)

	
	2nd degree relatives
	5 (22.7)
	15 (21.4)
	5 (23.8)
	2 (22.2)
	22 (22)

	Positive familial autoimmune disorders; n (%)
	1st degree relatives
	11 (40.7)
	19 (73.1)
	3 (100)
	3 (100)
	25 (78.1)

	
	2nd degree relatives
	16 (59.3)
	7 (26.9)
	0 (0)
	0 (0)
	7 (21.9)


FMS: Familial MS, MS: Multiple Sclerosis, PC: Parental Consanguinity, PPMS: Primary Progressive MS, RRMS: Relapsing-Remitting MS, SPMS: Secondary Progressive MS.


	Table S6. The comparison of demographic and clinical characteristics between multiple sclerosis patients, with and without parental consanguinity, using Mann-Whitney test (MS = 400). All the analysis adjusted with FMS.

	
	RRMS
	SPMS
	PPMS

	
	PC
	PC
	PC

	
	No
	Yes
	p
	No
	Yes
	p
	No
	Yes
	p

	Age; mean (SD)
	40.15 (7.70)
	40.34 (8.24)
	0.861
	48.48 (8.53)
	45.27 (11.84)
	0.174
	48.56 (7.51)
	44.81 (7.73)
	0.162

	Sex; n (%)
	Male
	38 (19)
	21 (26.3)
	0.179
	16 (25)
	6 (27.3)
	0.833
	8 (44.4)
	11 (68.8)
	0.154

	
	Female
	162 (81)
	59 (73.8)
	
	48 (75)
	16 (72.7)
	
	10 (55.6)
	5 (31.3)
	

	EDSS at Diagnosis; median (IQR)
	2 (0.5)
	2 (1)
	0.310
	3 (3)
	3.5 (4)
	0.216
	4 (3)
	4 (4)
	0.682

	EDSS; median (IQR)
	0 (2)
	1 (1.5)
	0.958
	5.5 (3)
	6 (2.5)
	0.413
	4 (2.75)
	6 (2)
	0.318

	Age at onset; mean (SD)
	29.49 (7.96)
	30.55 (10.18)
	0.353
	30.83 (9.84)
	28.23 (7.96)
	0.266
	40.94 (8.78)
	35.75 (10.90)
	0.134

	Disease duration; mean (SD)
	10.67 (5.97) 
	9.79 (6.34)
	0.273
	17.66 (8.50)
	17.05 (7.95)
	0.768
	7.61 (7.17)
	9.06 (5.87)
	0.526

	
	Overall MS
	
	

	
	PC
	
	

	
	No
	Yes
	p
	
	
	
	
	
	

	Age; mean (SD)
	42.58 (8.72)
	41.86 (9.14)
	0.460
	
	
	
	
	
	

	Sex; n (%)
	Male
	62 (22)
	38 (32.2)
	0.031
	
	
	
	
	
	

	
	Female
	220 (78)
	80 (67.8)
	
	
	
	
	
	
	

	EDSS at Diagnosis; median (IQR)
	2 (1.5)
	2 (1.5)
	0.932
	
	
	
	
	
	

	EDSS; median (IQR)
	1.5 (3)
	1.5 (4)
	0.492
	
	
	
	
	
	

	Age at onset; mean (SD)
	30.52 (8.89)
	30.82 (10.06)
	0.767
	
	
	
	
	
	

	Disease duration; mean (SD)
	12.06 (7.37)
	11.04 (7.16)
	0.205
	
	
	
	
	
	


	EDSS: Expanded Disability Status Scale, MS: Multiple Sclerosis, PC: Parental Consanguinity, PPMS: Primary Progressive MS, RRMS: Relapsing-Remitting MS, SPMS: Secondary Progressive MS.































Table S7. The comparison of demographic and clinical characteristics between multiple sclerosis patients, with and without familial multiple sclerosis, using Mann-Whitney test (MS = 400).  All the analysis adjusted with PC.

	
	RRMS
	SPMS
	PPMS

	
	FMS
	FMS
	FMS

	
	No
	Yes
	p
	No
	Yes
	p
	No
	Yes
	p

	Age; mean (SD)
	40.16 (9.38)
	40.40 (9.19)
	0.851
	40.16 (9.38)
	40.40 (9.19)
	0.851
	40.16 (9.38)
	40.40 (9.19)
	0.851

	Sex; n (%)
	45 (21.4)
	14 (20)
	0.800
	45 (21.4)
165 (78.6)
	14 (20)
	0.800
	45 (21.4)
165 (78.6)
	14 (20)
	0.800
	0.110

	
	165 (78.6)
	56 (80)
	646 (78.2)
	
	56 (80)
	119 (74.4)
	
	56 (80)
	15 (40.5)
	

	EDSS; median (IQR)
	2 (1)
	2 (1)
	0.215
	2 (1)
	2 (1)
	0.215
	2 (1)
	2 (1)
	0.215

	EDSS at Diagnosis; median (IQR)
	1.5 (2)
	1 (1.5)
	0.246
	1.5 (2)
	1 (1.5)
	0.246
	1.5 (2)
	1 (1.5)
	0.246

	Age at onset; mean (SD)
	30.70 (10.12)
	28.16 (9.34)
	0.065
	30.70 (10.12)
	28.16 (9.34)
	0.065
	30.70 (10.12)
	28.16 (9.34)
	0.065

	Disease duration; mean (SD)
	9.46 (6.15)
	12.24 (6.32)
	0.001
	9.46 (6.15)
	12.24 (6.32)
	0.001
	9.46 (6.15)
	12.24 (6.32)
	0.001

	
	Overall MS
	
	

	
	FMS
	
	

	
	No
	Yes
	p
	
	
	
	
	
	

	Age; mean (SD)
	42.22 (10.10)
	42.87 (9.95)
	0.578
	
	
	
	
	
	

	Sex; n (%)
	75 (25)
	25 (25)
	1.000
	0.249
	
	
	
	
	
	

	
	225 (75)
	75 (75)
	780 (76.2)
	
	
	
	
	
	
	

	EDSS; median (IQR)
	2 (1.5)
	2 (1.5)
	0.324
	
	
	
	
	
	

	EDSS at Diagnosis; median (IQR)
	2 (4)
	1.5 (4)
	0.509
	
	
	
	
	
	

	Age at onset; mean (SD)
	30.80 (10.34)
	29.85 (10.43)
	0.426
	
	
	
	
	
	

	Disease duration; mean (SD)
	11.42 (7.81)
	13.02 (7.27)
	0.072
	
	
	
	
	
	


EDSS: Expanded Disability Status Scale, FMS: Familial MS, MS: Multiple Sclerosis, PPMS: Primary Progressive MS, RRMS: Relapsing-Remitting MS, SPMS: Secondary Progressive MS.


	Table S8. The comparison of demographic and clinical characteristics between multiple sclerosis patients, with and without familial autoimmune disorders, using Mann-Whitney test (MS = 400).

	
	RRMS
	SPMS
	PPMS

	
	Familial autoimmune disorders
	Familial autoimmune disorders
	Familial autoimmune disorders

	
	No
	Yes
	p
	No
	Yes
	p
	No
	Yes
	p

	Age; mean (SD)
	40.63 (9.25)
	36.23 (9.26)
	0.022
	40.63 (9.25)
	36.23 (9.26)
	0.022
	40.63 (9.25)
	36.23 (9.26)
	0.022

	Sex; n (%)
	51 (20.1)
	8 (30.8)
	0.203
	51 (20.1)
203 (79.9)
	8 (30.8)
	0.203
	51 (20.1)
203 (79.9)
	8 (30.8)
	0.203
	0.201

	
	203 (79.9)
	18 (69.2)
	228 (79.7)
	
	18 (69.2)
	27 (79.4)
	
	18 (69.2)
	12 (66.7)
	

	EDSS; median (IQR)
	2 (1)
	2 (1)
	0.367
	2 (1)
	2 (1)
	0.367
	2 (1)
	2 (1)
	0.367

	EDSS at Diagnosis; median (IQR)
	1 (2)
	1.5 (2)
	0.887
	1 (2)
	1.5 (2)
	0.887
	1 (2)
	1.5 (2)
	0.887

	Age at onset; mean (SD)
	30.37 (9.99)
	27.04 (9.50)
	0.105
	30.37 (9.99)
	27.04 (9.50)
	0.105
	30.37 (9.99)
	27.04 (9.50)
	0.105

	Disease duration; mean (SD)
	10.26 (6.14)
	9.19 (7.75)
	0.413
	10.26 (6.14)
	9.19 (7.75)
	0.413
	10.26 (6.14)
	9.19 (7.75)
	0.413

	
	Overall MS
	
	

	
	Familial autoimmune disorders
	
	

	
	No
	Yes
	p
	
	
	
	
	
	

	Age; mean (SD)
	42.71 (9.90)
	38.59 (11.71)
	0.026
	
	
	
	
	
	

	Sex; n (%)
	91 (24.7)
	9 (28.1)
	0.670
	0.509
	
	
	
	
	
	

	
	277 (75.3)
	23 (71.9)
	267 (79)
	
	
	
	
	
	
	

	EDSS; median (IQR)
	2 (1.5)
	2 (0.5)
	0.060
	
	
	
	
	
	

	EDSS at Diagnosis; median (IQR)
	2 (4)
	1.5 (2)
	0.075
	
	
	
	
	
	

	Age at onset; mean (SD)
	30.76 (10.35)
	28.31 (1.34)
	0.200
	
	
	
	
	
	

	Disease duration; mean (SD)
	11.95 (7.61)
	10.28 (8.62)
	0.239
	
	
	
	
	
	


EDSS: Expanded Disability Status Scale, MS: Multiple Sclerosis, PPMS: Primary Progressive MS, RRMS: Relapsing-Remitting MS, SPMS: Secondary Progressive MS.



	Study
	Population
	Study Design
	Prevalence of PC
	Prevalence of FMS
	Association with MS
	Key Findings

	Jbara et al. (2023)
(1)
	146 MS patients (Palestine)
	Retrospective Cross-Sectional
	41.9% (FMS group)
	25.60%
	No significant difference
	FMS patients showed similar PC rates to sporadic MS.

	Siddiqui et al. (2021)
(2)
	82 MS patients (Saudi Arabia)
	Case-Control

	2.1 (OR)

	NR

	Significant association with MS

	Parental consanguinity and low sun exposure were significant risk factors for MS.

	Maghzi et al. (2016)
(3)
	150 MS patients (Iran)
	Case-Control
	33.30%
	NR

	PC (OR = 2.95)
	Significant association between PC and MS susceptibility.

	Al Jumah et al. (2011)
(4)
	200 MS patients (Saudi Arabia)
	Cross-Sectional
	37.6% (FMS group)
	NR

	FMS (OR = 3.22)
	Higher PC in FMS patients, strong association with MS.

	Saadat et al. (2004)
(5)


	General population (Iran)
	Population-Based
	28.60%
	NR

	Not directly studied
	High prevalence of consanguinity in Iran; indirect implications for MS.

	Dessa Sadovnick et al. (2001)
(6)

	



	



	24 MS index cases (Canada)
	Population-Based
	NR

	9% recurrence risk in sibs

	Sibs of MS cases with consanguineous parents had a significantly higher risk of developing MS (OR = 3.5).
	The risk of MS in siblings of an affected individual is nearly four times higher if their unaffected parents are consanguineous compared to when the parents are not consanguineous.

	Roberts et al. (1991)
(7)
	69 MS patients (Orkney)
	Genetic Epidemiology
	13.00%
	NR
	No significant association
	Inbreeding was higher in MS patients compared to controls, suggesting a potential genetic contribution to MS.

	Current Study
	400 pwMS, 400 HCs (Isfahan, Iran)
	Case-Control
	29.30%
	24%
	PC (OR = 3.03); FMS (OR = 5.42)
	PC and FMS significantly increase MS risk.
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