	Table S1. The search strategies used for database searches

	Database
	N

	PubMed/Medline: ("Alzheimer's disease") AND ("quantitative susceptibility mapping" OR "QSM") AND ("basal ganglia" OR "Striatum" OR "caudate nucleus" OR "putamen" OR "globus pallidus" OR "substantia nigra pars reticulata" OR "subthalamic nucleus" OR "thalamus" OR "red nucleus" OR "substantia nigra pars compacta" OR "substantia nigra")
	27

	Scopus: TITLE-ABS-KEY ( "Alzheimer's disease" ) AND TITLE-ABS-KEY ( "quantitative susceptibility mapping" OR "QSM" ) AND TITLE-ABS-KEY ( "basal ganglia" OR "striatum" OR "caudate nucleus" OR "putamen" OR "globus pallidus" OR "subthalamic nucleus" OR "thalamus" OR "red nucleus" OR "substantia nigra" )
	38

	Web of Science:  TS=(("Alzheimer's disease") AND ("quantitative susceptibility mapping" OR "QSM") AND ("basal ganglia" OR "Striatum" OR "caudate nucleus" OR "putamen" OR "globus pallidus" OR "subthalamic nucleus" OR "thalamus" OR "red nucleus" OR "substantia nigra"))
	37

	Google Scholar:  “"quantitative susceptibility mapping" "Alzheimer's disease" "basal ganglia" "striatum" "caudate nucleus" "putamen" "globus pallidus" "subthalamic nucleus" "thalamus" "Red nucleus" "substantia nigra" "basal ganglia" OR "Striatum" OR "caudate nucleus" OR "putamen" OR "globus pallidus" OR "subthalamic nucleus" OR "thalamus" OR "red nucleus" OR "Substantia nigra" "QSM"”
	35
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FIGURE S1 Subgroup analysis results of QSM values based on age differences in the putamen
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FIGURE S2 Subgroup analysis results of QSM values based on sex differences in the putamen
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FIGURE S3 Subgroup analysis results of QSM values based on region differences in the putamen
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FIGURE S4 Subgroup analysis results of QSM values based on ROB assessments in the putamen
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FIGURE S5 Subgroup analysis results of QSM values based on age differences in the globus pallidus
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FIGURE S6 Subgroup analysis results of QSM values based on sex differences in the globus pallidus
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FIGURE S7 Subgroup analysis results of QSM values based on ROB assessments in the putamen
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FIGURE S8 Subgroup analysis results of QSM values based on age differences in the caudate nucleus
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FIGURE S9 Subgroup analysis results of QSM values based on sex differences in the caudate nucleus
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FIGURE S10 Subgroup analysis results of QSM values based on region differences in the caudate nucleus
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FIGURE S11 Subgroup analysis results of QSM values based on ROB assessments in the caudate nucleus
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FIGURE S12 Subgroup analysis results of QSM values based on age differences in the thalamus
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FIGURE S13 Subgroup analysis results of QSM values based on sex differences in the thalamus
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FIGURE S14 Subgroup analysis results of QSM values based on ROB assessments in the thalamus
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FIGURE S15 Sensitivity analysis
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Caudate Nucleus

Patient Control SMD Weight
Study N Mecan SD N Mean SD (95% CI) (%)
Mean age > 69
Li (2020) 2 46 11 25 23 19 ——— 146 081, 2.10] 1531
Moon (2016) 27 83.44 2244 18 63.96 1638 —— 0.96[ 0.33, 1.59] 15.74
Heterogeneity: T° = 0.02, I = 1432%, H> = 1.17 e 120 0.72, 1.69]
Test of ;= 0;: Q(1) =1.17, p =0.28
Mean age < 69
Huang (2023) 43 525 88 27 455 85 —— 0.81[ 031, 1.31] 19.83
Sharma (2023) 14 57 30 83 46 30  — 0.37[-0.20, 0.94] 17.52
Tiepolt (2020) 16 58 39 11 51 39 il 0.18[-0.59, 0.95] 12.32
Du (2018) 30 5862 18.17 30 50.64 10.69 —— 0.54] 0.02, 1.05] 19.29
Heterogeneity: ©° = 0.00, I’ = 0.00%, H> = 1.00 < 0.53[ 0.25, 0.81]
Test of B; = 6;: Q(3) =2.29,p =0.52
Overall - 072 0.39, 1.06]
Heterogeneity: ©° = 0.08, I’ = 47.22%, H> = 1.89
Test of 6; = 6;: Q(5) =9.59, p =0.09
Test of group differences: Qu(1) =5.49, p=0.02
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Caudate Nucleus

Patient Control SMD Weight
Study N Mean SD N Mean SD (95% CI) (%)
Male ratio >30%
Sharma (2023) 14 57 30 83 46 30 —t — 0.37[-0.20, 0.94] 17.52
Li (2020) 2 46 11 25 23 19 — 146 081, 2.10] 1531
Du (2018) 30 58.62 18.17 30 50.64 10.69 — — 0.54] 0.02, 1.05] 19.29
Heterogeneity: v = 0.23, I’ = 73.24%, H> = 3.74 T 0.77[ 0.13, 1.41]
Test of 6;=0;: Q(2) =7.01,p =0.03
Male ratio <30%
Huang (2023) 43 525 88 27 455 85 — 0.81 031, 1.31] 19.83
Tiepolt (2020) 16 58 3911 51 39 ——— 0.18 [ -0.59, 0.95] 12.32
Moon (2016) 27 83.44 2244 18 6396 1638 —— 0.96[ 033, 1.59] 15.74
Heterogeneity: T = 0.00, I' = 0.00%, H’ = 1.00 - 0.73[ 038, 1.07]
Test of 6= 6;: Q(2) =2.58, p =028
Overall <> 0.72[ 0.39, 1.06]
Heterogencity: ©° = 0.08, I = 47.22%, H* = 1.89
Test of 6;=6;: Q(5) =9.59, p =0.09
Test of group differences: Qy(1) =0.01, p=0.91
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Caudate Nucleus

Patient Control SMD Weight
Study N Mean SD N Mean SD (95% CI) (%)
Asia
Huang (2023) 43 525 88 27 455 85 — 0.81] 031, 1.31] 19.83
Li (2020) 22 46 11 25 23 19 —l——146] 081, 2.10] 1531
Du (2018) 30 5862 18.17 30 50.64 10.69 — 0.54] 0.02, 1.05] 1929
Moon (2016) 27 83.44 22.44 18 63.96 1638 —_— 0.96] 033, 1.59] 15.74
Heterogeneity: ° = 0.05, = 38.61%, H = 1.63 e 0.90[ 0.54, 1.26]
Test of 6, = 6;: Q(3) =4.96,p=0.18
Non Asia
Sharma (2023) 14 57 30 8 46 30 — — 0.37[-0.20, 0.94] 17.52
Tiepolt (2020) 16 58 39 11 51 39 H— 0.18 [ -0.59, 0.95] 1232
Heterogeneity: T° = 0.00, I* = 0.00%, H’ = 1.00 < 0.30[ -0.16, 0.76]
Test of 6;,=6;: Q(1)=0.15, p=10.70
Overall <> 0.72] 0.39, 1.06]
Heterogeneity: T = 0.08, I = 47.22%, H> = 1.89
Test of 6, = 6;: Q(5) =9.59, p=0.09
Test of group differences: Q,(1) =4.10, p=0.04
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Thalamus

Patient Control SMD Weight
Study N Mean SD N Mean SD (95% CI) (%)
Mean Age >69
Moon (2016) 27 4176 21.19 18 36.71 1895 —jl- 0.25[-0.35, 0.85] 16.87
Li (2020) 22 5 13 25 411 -+ 0.75[ 0.16, 1.34] 16.88
Liu (2021) 59 22036 40.34 22 193.62 40.99 Bl 0.66[ 0.16, 1.16] 17.02
Kim (2017) 19 -1991 208 19 -30.15 212 —— 488[ 361, 6.14] 1529
Heterogeneity: T = 4.21, I' = 97.46%, H> = 39.36 e 1.57[ -0.48, 3.62]
Test of 6;= 6;: Q(3) =43.29, p = 0.00
Mean Age <69
Sharma (2023) 14 1 10 83 -1 10 0.20]-037, 0.77] 16.92
Du (2018) 30 246 1211 30 3238 3046 -0.34[-0.85, 0.17] 17.01
Heterogeneity: T = 0.07, I' = 47.27%, H = 1.90 -0.08 [ -0.61, 0.44]
Test of 6= 6;: Q(1) = 1.90, p =0.17
Overall T 1.00[ -0.42, 2.43]
Heterogeneity: T = 3.06, I' = 97.03%, H> = 33.68
Test of 6; = 6;: Q(5) = 58.84, p = 0.00
Test of group differences: Qy(1) =2.36, p=0.12
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Thalamus

Patient Control SMD Weight
Study N Mcan SD N Mean SD (95% CI) (%)
Male ratio >30%
Sharma (2023) 14 1 10 83 -1 10 -l 0.20[-0.37, 0.77] 16.92
Liu (2021) 59 22036 4034 22 193.62 40.99 - - 0.66[ 0.16, 1.16] 17.02
Li (2020) 22 5 13 25 411 - = 0.75[ 0.16, 1.34] 16.88
Du (2018) 30 246 1211 30 3238 3046 -0.34[-0.85, 0.17] 17.01
Heterogeneity: ©° = 0.18, I = 70.26%, H> = 3.36 'L 0.31[-0.18, 0.81]
Test of 6,= 6;: Q(3) = 10.32, p = 0.02
Male ratio < 30%
Kim (2017) 19 -1991 208 19 -30.15 2.12 —l— 488[ 361, 6.14] 1529
Moon (2016) 27 4176 21.19 18 3671 1895 0.25[-0.35, 0.85] 16.87
Heterogeneity: t° = 10.45, I’ = 97.61%, H> = 41.88 4—:;——2.-53 [-2.01, 7.06]
Test of 6= 6;: Q(1) =41.88, p = 0.00
Overall —a— 1.00 [ -0.42, 2.43]

Heterogeneity: ©° = 3.06, I = 97.03%, H> = 33.68
Test of ;= 6;: Q(5) = 58.84, p = 0.00

Test of group differences: Qu(1) =0.91, p=0.34

Random-effects REML model
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Thalamus

Patient Control SMD Weight
Study N  Mean SD N Mean SD (95% CI) (%)
High risk of bias
Sharma (2023) 14 1 10 83 -1 0 - 020[ -0.37, 0.77] 1692
Li (2020) 22 5 13 25 -4 11 - 0.75[ 0.16, 1.34] 16588
Du (2018) 30 246 1211 30 3238 3046 -0.34] -0.85, 0.17] 17.01
Heterogeneity: v = 0.22, I’ = 73.03%, H> = 3.71 t 0.19] -0.43, 0.81]
Test of 6, = 6;: Q(2) =7.48, p =0.02
Low risk of bias
Liu (2021) 59 22036 4034 22 19362 40.99 1+ 0.66[ 0.16, 1.16] 17.02
Kim (2017) 19 -1991 208 19 -30.15 2.12 —l— 488[ 361, 6.14] 1529
Moon (2016) 27 4176 21.19 18 3671 1895 —jl- 0.25[ -0.35, 0.85] 16.87
Heterogeneity: T = 6.14, I = 98.00%, H® = 49.95 —E L e 1.88 -0.97, 4.72]
Test of 8; = 8;: Q(2) = 43.20, p = 0.00
Overall ~ri— 1.00[ -0.42, 2.43]
Heterogeneity: T = 3.06, I = 97.03%, H® = 33.68
Test of 6, = 6;: Q(5) = 58.84, p = 0.00
Test of group differences: Qy(1) =1.29, p=10.26
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Meta-analysis estimates, given named study is omitted
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Putamen

Patient Control SMD Weight
Study N Mean SD N Mean SD (95% CI) (%)
Mean age > 69
Yamaguchi (2023) 37 45 149 37 376 146 - 0.50 0.04, 0.96] 13.51
Li (2020) 2 89 24 25 31 24 — 242[ 166, 3.17] 11.96
Kim (2017) 19 377 285 19 -323 204 —— 282 193, 3.72] 11.10
Moon (2016) 27 989 3363 18 5848 24.01 —— 134 0.68, 2.00] 12.51
Heterogeneity: T = 1.00, I' = 89.69%, H> = 9.70 = 1.73] 0.69, 2.77]
Test of 6; = 6;: Q(3) = 30.93, p =0.00
Mean age < 69
Huang (2023) 43 645 1305 27 565 139 - = 0.60[ 0.11, 1.09] 13.37
Sharma (2023) 14 88 30 8 6l 50 - — 0.57[-0.01, 1.14] 12.97
Tiepolt (2020) 16 49 33 11 2 31 —— 1.46[ 0.60, 2.32] 1133
Du (2018) 30 99.18 3135 30 81.17 31.35 — — 0.57[ 0.06, 1.09] 13.25
Heterogencity: T = 0.00, T = 0.00%, H’ = 1.00 % 0.68 0.39, 0.96]
Test of 6, = 6;: Q(3) =3.57, p=0.31
Overall O 1.23[ 0.62, 1.84]

Heterogencity: T = 0.66, I' = 87.24%, H> = 7.83
Test of 8 = 6;: Q(7) = 43.30, p = 0.00

Test of group differences: Qy(1) = 3.63, p=10.06
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Putamen

Patient Control SMD Weight
Study N Mean SD N Mean SD (95% CI) (%)
Male ratio >30%
Yamaguchi (2023) 37 45 149 37 376 146 —- 0.50[ 0.04, 0.96] 13.51
Sharma (2023) 14 88 30 83 6l 50 - — 0.57[-0.01, 1.14] 12.97
Li (2020) 2 8 24 25 31 24 —F— 242[ 166, 3.17] 11.96
Du (2018) 30 99.18 3135 30 81.17 31.35 —— 0.57[ 0.06, 1.09] 13.25
Heterogeneity: T = 0.71, I' = 89.66%, H = 9.67 g 0.98] 0.11, 1.85]
Test of 6; = 6;: Q(3) = 20.68, p = 0.00
Male ratio <30%
Huang (2023) 43 645 1305 27 565 139 - = 0.60[ 0.11, 1.09] 13.37
Tiepolt (2020) 16 49 33 11 2 31 — 1.46] 0.60, 2.32] 11.33
Kim (2017) 19 377 285 19 -323 204 —— 282[ 193, 3.72] 11.10
Moon (2016) 27 989 33.63 18 5848 24.01 — = 134 0.68, 2.00] 12.51
Heterogencity: ©° = 0.70, I’ = 84.70%, H> = 6.54 i 151 0.61, 2.40]
Test of 6= 6;: Q(3) = 18.83, p = 0.00
Overall <> 1.23[ 0.62, 1.84]

Heterogencity: T = 0.66, I' = 87.24%, H' = 7.83
Test of 8, = 8;: Q(7) = 43.30, p = 0.00

Test of group differences: Qy(1) =0.67, p=0.41

Random-cffects REML model
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Putamen

Patient Control SMD Weight
Study N Mean SD N Mean SD (95% CI) (%)
Asia
Huang (2023) 43 645 1305 27 565 139 1 0.60] 0.11, 1.09] 13.37
Yamaguchi (2023) 37 45 149 37 376 146 - — 0.50[ 0.04, 0.96] 13.51
Li (2020) 22 8 2425 31 24 —E— 2421 166, 3.17] 11.96
Du (2018) 30 99.18 3135 30 81.17 31.35 —— 0.57[ 0.06, 1.09] 13.25
Kim (2017) 19 377 285 19 -323 204 —— 282] 193, 3.72] 1110
Moon (2016) 27 989 33.63 18 5848 24.01 — — 134 0.68, 2.00] 12.51
Heterogencity: ©° = 0.87, I' = 90.56%, H' = 10.59 T 1.33[ 0.54, 2.12]
Test of ;= 6;: Q(5) = 40.09, p = 0.00
Non Asia
Sharma (2023) 14 88 30 8 61 50 Hl— 0.57[-0.01, 1.14] 12.97
Tiepolt (2020) 16 49 33 11 2 31 —_— 146 0.60, 2.32] 11.33
Heterogeneity: T = 0.26, ' = 65.19%, H = 2.87 T 0.95[ 0.08, 1.82]
Test of 6= 6;: Q(1) = 2.87, p =0.09
Overall g4 1.23] 0.62, 1.84]
Heterogencity: T = 0.66, I' = 87.24%, H> = 7.83
Test of 6; = 6;: Q(7) = 43.30, p = 0.00
Test of group differences: Qy(1) =0.39,p=0.53
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Putamen

Patient Control SMD Weight
Study N Mean SD N Mean SD (95% CI) (%)
High risk of bias
Huang (2023) 43 645 13.05 27 565 139 0.60[ 0.11, 1.09] 13.37
Sharma (2023) 14 88 30 83 61 50 0.57[ -0.01, 1.14] 12.97
Li (2020) 22 89 24 25 31 24 242[ 1.66, 3.17] 11.96
Du (2018) 30 99.18 3135 30 81.17 31.35 0.57[ 0.06, 1.09] 13.25

Heterogencity: v = 0.67, I’ = 88.91%, H> = 9.02
Test of 6, = 6;: Q(3) = 19.68, p = 0.00

LOL[ 0.15, 1.86]

Low risk of bias

Yamaguchi (2023) 37 45 149 37 376 146 0.50[ 0.04, 0.96] 13.51

Tiepolt (2020) 16 49 33 11 2 31 1.46[ 0.60, 2.32] 11.33
Kim (2017) 19 377 285 19 -323 204 2.82[ 1.93, 3.72]1 11.10
Moon (2016) 27 989 33.63 18 5848 2401 1.34[ 0.68, 2.00] 12.51

Heterogeneity: t° = 0.77, ' = 86.35%, H' = 7.33
Test of 6; = B;: Q(3) = 21.68, p = 0.00

148 0.55, 2.42]

T T
w+++ 0+

Overall
Heterogeneity: T° = 0.66, I’ = 87.24%, H* = 7.83
Test of §;= 6 Q(7) = 43.30, p = 0.00

1.23[ 0.62, 1.84]

Test of group differences: Q,(1) = 0.54, p=0.46

Random-effects REML model
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Globus Pallidus

Patient Control SMD Weight
Study N Mean SD N Mean SD (95% CI) (%)
Mean age > 69
Li (2020) 22 84 15 25 33 24 —l— 251 175, 3.28] 1559
Kim (2017) 19 4409 456 19 3804 467 —— 131 0.61, 2.01] 16.05
Moon (2016) 27 138.63 3624 18 126.78 32.44 —|l— 0.34[-0.26, 0.94] 16.72
Heterogeneity: T° = 1.06, I = 89.62%, H> =9.64 e 137 0.14, 2.60]
Test of 6; = 6;: Q(2) = 19.24, p = 0.00
Mean age < 69
Huang (2023) 43 102 138 27 97 955 +H 0.40 [ -0.08, 0.89] 17.42
Sharma (2023) 14 133 20 83 107 70 -+ 0.40[-0.17, 0.97] 16.92
Du (2018) 30 168.61 2601 30 16889 17.1 —JM— -0.01[-0.52, 0.49] 17.30
Heterogeneity: T° = 0.00, I = 0.00%, H’ = 1.00 @ 0.26 [ -0.04, 0.56]
Test of ;= 6;: Q(2) = 1.68, p=0.43
Overall > 0.79] 0.07, 1.52]
Heterogeneity: T° = 0.72, I’ = 88.88%, H> = 8.99
Test of 6; = 6;: Q(5) =35.36, p = 0.00
Test of group differences: Q,(1) =2.97, p=0.09
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Globus Pallidus

Patient Control SMD Weight
Study N Meam SD N Mean SD (95% CI) (%)
High risk of bias
Huang (2023) 43 102 138 27 97 955 Il 0.40[ -0.08, 0.89] 17.42
Sharma (2023) 14 133 20 83 107 70 -+ 040[ -0.17, 0.97] 1692
Li (2020) 22 84 15 25 33 24 —— 251] 175, 328] 15.59
Du (2018) 30 168.61 26.01 30 16889 17.1 —JM— -0.01[ -0.52, 0.49] 17.30
Heterogeneity: v = 1.13, I’ = 93.17%, H® = 14.64 —ee 0.80[ -0.29, 1.88]
Test of 6, = 6;: Q(3) = 30.60, p = 0.00
Low risk of bias
Kim (2017) 19 4409 456 19 3804 467 — 131 0.61, 2.01] 16.05
Moon (2016) 27 138.63 3624 18 12678 32.44 —Hl— 0.34[ -0.26, 0.94] 16.72
Heterogeneity: v = 0.36, I = 76.44%, H' = 424 e 0.81[ -0.14, 1.76]
Test of 6, = 6;: Q(1) =4.24, p =0.04
Overall = 0.79[ 0.07, 1.52]
Heterogeneity: T = 0.72, I = 88.88%, H’ = 8.99
Test of 6, = 6;: Q(5) = 35.36, p = 0.00
Test of group differences: Qy(1) =0.00, p=0.99
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