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Figure S1. Flow diagram of the study participants. MMD indicates moyamoya dis-
ease; KYN, kynurenine; KYNA, kynurenic acid.



KYN <502.53ng/mL KYN2502.53ng/mL OR (95%CI) P for interaction
Subgroups

No. of events (%) No. of events (%)
Age, year 0.042
<40 99 (75.00) 47 (79.66) —_— 1.306 (0.619-2.754)
240 148 (88.62) 66 (72.53) R 0.339 (0.175-0.658)
Sex 0.289
Male 93 (83.78) 57 (75.00) - 0.581 (0.281-1.198)
Female 154 (81.91) 56 (75.68) —a 0.687 (0.359-1.313)
BMI 0.951
<24 103 (77.44) 31 (64.58) | 0.531 (0.259-1.089)
224 144 (86.75) 82 (80.39) —_— 0.626 (0.323-1.216)
0.122
LDL, mmol/L
<34 213 (82.88) 96 (76.80) —a—t 0.684 (0.404-1.158)
234 34 (80.95) 17 (68.00) —_— 0:500/(0.160:1.563)
Total cholesterol, mmol/L 0.097
<5.2 208 (83.53) 94 (77.05) —a— 0.662 (0.386-1.134)
25.2 39 (78.00) 19 (67.86) —_— 0.595 (0.211-1.681)
Triglyceride, mmol/L 0.927
<23 223 (81.99) 96 (74.42) —a— 0.639 (0.387-1.056)
223 24 (88.89) 17 (80.95) — 0.531 (0.105-2.687)
Homocysteine, pmol/L 0.025
<13.0 169 (81.64) 59 (64.84) —_— 0.415 (0.238-0.723)
213.0 78 (84.78) 54 (91.53) R . — 1.938 (0.659-5.699)
Glucose, mmol/L 0.653
<6.1 196 (80.00) 97 (74.05) ——t- 0.713 (0.432-1.177)
26.1 51 (94.44) 16 (84.21) —_— 0.314 (0.058-1.710)
Uric acid, pmol/L 0.759
<360.0 193 (81.09) 61 (68.54) ——t 0.618 (0.347-1.103)
2360.0 54 (88.52) 52 (78.79) —_— 0.481 (0.180-1.288)
Creatinine, pmol/L 0.784
<70.0 213 (83.20) 80 (74.07) [E——— 0.577 (0.336-0.991)
270.0 34 (79.07) 33(78.57) ;; 0.971 (0.343-2.748)
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Figure S2. Stratified analyses of the association between KYN (2502.53 ng/mL versus <502.53 ng/mL) and the risk of
overall MMD. KYN indicates kynurenine; BMI, body mass index; LDL, low-density lipoprotein; OR, odd ratio.



KYN <502.53ng/mL KYN2502.53ng/mL OR (95%CI) P for interaction

Subgroups No. of events (%) No. of events (%)
Age, year 0.047
<40 68 (67.33) 37 (75.51) — - 1.496 (0.691-3.240)
240 107 (84.92) 47 (65.28) —_— 0.334 (0.168-0.664)
Sex 0.258
Male 71 (79.78) 45 (70.31) —a} 0.600 (0.285-1.265)
Female 104 (75.36) 39 (68.42) —_— 0.708 (0.359-1.398)
BMI 0.724
<24 63 (67.74) 21 (55.26) R 0.588 (0.271-1.275)
224 112 (83.58) 63 (75.90) —_— 0.619 (0.314-1.221)
0.097
LDL, mmol/L
<34 156 (78.00) 73 (71.57) —t 0.710 (0.412-1.224)
234 19 (70.37) 11 (57.89) —_— 0578 (0.168=1'9R0)
Total cholesterol, mmol/L 0.095
<52 153 (78.87) 71(71.72) ——— 0.680 (0.389-1.186)
25.2 22 (66.67) 13 (59.09) —_— 0.722 (0.237-2.205)
Triglyceride, mmol/L 0.738
<23 159 (76.44) 70 (67.96) — 0.654 (0.387-1.103)
223 16 (84.21) 14 (77.78) —— 0.656 (0.125-3.451)
Homocysteine, pmol/L 0.023
<13.0 116 (75.32) 44 (57.89) —_— 0.450 (0.251-0.808)
2130 59 (80.82) 40 (88.89) 1 1.898 (0.634-5.687)
Glucose, mmol/L 0.380
<6.1 134 (73.22) 69 (66.99) —at 0.742 (0.439-1.255)
26.1 41(93.18) 15(83.33) —_— 0.366 (0.066-2.015)
Uric acid, umol/L 0.949
<360.0 129 (74.14) 44 (65.67) ——— 0.667 (0.363-1.226)
2360.0 46 (86.79) 40 (74.07) —_—t 0.435 (0.160-1.183)
Creatinine, pmol/L 0.729
<70.0 148 (77.49) 61 (68.54) ——t 0.633 (0.361-1.110)
270.0 27 (75.00) 23 (71.88) '_::': 0.852 (0.290-2.504)
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Figure S3. Stratified analyses of the association between KYN (=502.53 ng/mL versus <502.53 ng/mL) and the risk of
ischemic MMD. KYN indicates kynurenine; BMI, body mass index; LDL, low-density lipoprotein;
OR, odd ratio.



KYN <502.53ng/mL KYN2502.53ng/mL OR (95%CI) P for interaction

Subgroups No. of events (%) No. of events (%)
Age, year 0.132
<40 99 (75.00) 47 (79.66) —_— 0.887 (0.336-2.345)
240 148 (88.62) 66 (72.53) — 0.352 (0.157-0.790)
Sex 0.548
Male 93 (83.78) 57 (75.00) —_— 0.517 (0.199-1.342)
Female 154 (81.91) 56 (75.68) —_—— 0.642 (0.291-1.420)
BMI 0.534
<24 40 (57.14) 10 (37.04) —_— 0.441 (0.177-1.100)
224 32 (59.26) 19 (48.72) —_— 0.653 (0.285-1.498)
0.639
LDL, mmol/L
<34 57 (56.44) 23 (44.23) ——t 0.612(0.312-1.201)
234 15 (65.22) 6 (42.86) _— 0.400 (0.102-1.563)
Total cholesterol, mmol/L 0.293
<52 55 (57.29) 23 (45.10) — a1 0.612 (0.309-1.213)
252 17 (60.71) 6 (40.00) I 0.431 (0.120-1.554)
Triglyceride, mmol/L 0.651
<23 64 (56.64) 26 (44.07) — a1 0.603 (0.320-1.138)
223 8(72.73) 3 (42.86) —_— 0.281 (0.038-2.079)
Homocysteine, pmol/L 0.067
<130 53 (58.24) 15 (31.91) P 0.336 (0.160-0.705)
213.0 19 (57.58) 14 (73.68) — = 2.063(0.601-7.077)
Glucose, mmol/L 0.283
<6.1 62 (55.86) 28 (45.16) —— 0.651 (0.348-1.216)
26.1 10(76.92) 1(25.00) —_— 0.200 (0.007-1.353)
Uric acid, pmol/L 0.442
<360.0 64 (58.72) 17 (42.50) — 0.520 (0.250-1.082)
2360.0 8(53.33) 12 (46.15) —_— 0.750 (0.210-2.682)
Creatinine, pmol/L 0.961
<70.0 65 (60.19) 19 (40.43) T 0.449 (0.223-0.903)
270.0 7 (43.75) 10 (52.63) R E 1.429 (0.375-5.437)
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Figure S4. Stratified analyses of the association between KYN (=502.53 ng/mL versus <502.53 ng/mL) and the risk of
hemorrhagic MMD. KYN indicates kynurenine; BMI, body mass index; LDL, low-density lipoprotein; OR, odd ratio.



KYNA<7.65ng/mL KYNAZ27.65ng/mL OR (95%Cl) P for interaction

Subgroups No. of events (%) No. of events (%)
Age, year 0.149
<40 20 (32.26) 21 (25.00) —_—— 1.429 (0.691-2.953)
240 27 (36.00) 33 (23.74) —— 1.807 (0.979-3.333)
Sex 0.772
Male 12 (32.43) 22 (19.47) +—a— 1.985 (0.865-4.558)
Female 35 (35.00) 32 (29.089) —a— 1.312 (0.734-2.348)
BMI 0.653
<24 30 (44.12) 20 (30.30) —_— 0.551 (0.271-1.121)
224 17 (24.64) 34 (21.66) —_— 0.846 (0.434-1.646)
0.259
LDL, mmol/L
<34 39 (31.97) 41 (21.93) — 1.588(0.357-1.000)
234 8 (53.33) 13 (36.11) S 0.495 (0.146-1.677)
Total cholesterol, mmol/L 0.690
<52 36 (30.51) 42 (22.83) —t 0.674 (0.400-1.135)
25.2 11 (57.89) 12 (30.77) — 0.323 (0.104-1.007)
Triglyceride, mmol/L 0.264
<23 42 (33.07) 48 (25.00) —a 0.675 (0.412-1.105)
223 5 (50.00) 6 (19.35) P — 0.240 (0.052-1.105)
Homocysteine, umol/L 0.223
<13.0 35 (36.46) 33 (25.00) - 1.721 (0.971-3.052)
213.0 12 (20.27) 21 (23.08) N 1.379 (0.601-3.166)
Glucose, mmol/L 0.629
<61 41(36.94) 49 (26.93) —a— 0.629 (0.379-1.043)
26.1 6(23.08) 5(12.20) —_— 0.463 (0.125-1.710)
Uric acid, pmol/L 0.052
<360.0 44 (37.61) 37 (27.01) —— 0.614 (0.361-1.044)
2360.0 3 (15.00) 17 (19.77) S S — 1.396 (0.367-5.317)
Creatinine, umol/L 0.268
<70.0 41(33.88) 43 (25.00) —a— 0.650 (0.390-1.084)
2700 6 (37.50) 11(21.57) — 0.458 (0.136-1.541)
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Figure S5. Stratified analyses of the association between KYNA (>7.65 ng/mL versus <7.65 ng/mL) and the risk of hem-
orrhagic MMD in the overall MMD cases. KYNA indicates kynurenic acid; BMI, body mass index; LDL, low-density
lipoprotein; OR, odd ratio.



Table S1. The association between KYNA and the risk of hemorrhagic MMD in the overall MMD cases.

kynurenic acid, ng/mL, O °F Crude Model 3* Model 4t
¥ » g events (%) OR (95% CI) P Value OR (95% CI) P Value OR (95% CI) P Value
Hemorrhagic MMD 101 (28.06)
Categories
Tertiles
T1 (<7.65) 47 (79.66) 1.0 (Ref) 1.0 (Ref) 1.0 (Ref)
T2 (7.65-<11.55) 27 (47.37) 0.556 (0.319-0.968) 0.038 0.556 (0.313-0.988) 0.045 0.518 (0.280-0.958)  0.036
T3 (>11.55) 27 (36.49) 0.680 (0.387-1.195) 0.180 0.743 (0.412-1.338) 0.322 0.666 (0.358-1.239)  0.199
P for trend 0.131 0.251 0.167
T1 (<7.65) 47 (79.66) 1.0 (Ref) 1.0 (Ref) 1.0 (Ref)
T2-3 (>7.65) 54 (41.22) 0.612 (0.383-0.976) 0.039 0.636 (0.390-1.037) 0.070 0.584 (0.345-0.987)  0.044

MMD indicates moyamoya disease; OR, odds ratio. *"Model 3 was adjusted for age, gender, WBC count, and platelet
count. TModel 4 was adjusted for all the variables in model 1 plus total cholesterol, triglyceride, and LDL-C.

Table S2. Reclassification and discrimination statistics for risk of MMD by serum KYNA or KYN.

Continuous NRI, % IDI, %
Estimate (95% CI) P Value Estimate (95% CI) P Value
MMD overall

Conventional model 1.0 (Ref) 1.0 (Ref)

Conventional model + kynurenic acid tertile 73.24 (54.25-92.23) 0.000 9.60 (6.28-12.91) 0.000
Conventional model 1.0 (Ref) 1.0 (Ref)

Conventional model + kynurenine tertile ~ 21.36 (-1.52-44.25) 0.067 1.70 (0.10-3.29) 0.037

Ischemic MMD

Conventional model 1.0 (Ref) 1.0 (Ref)

Conventional model + kynurenic acid tertile 82.05 (62.70-101.40) 0.000 8.72 (5.23-12.21) 0.000
Conventional model 1.0 (Ref) 1.0 (Ref)

Conventional model + kynurenine tertile  23.48 (-0.16-47.12) 0.052 1.76 (0.10-3.47) 0.043

Hemorrhagic MMD

Conventional model 1.0 (Ref) 1.0 (Ref)

Conventional model + kynurenic acid tertile 116.02 (94.09-137.95) 0.000 31.42 (25.03-37.81) 0.000
Conventional model 1.0 (Ref) 1.0 (Ref)

Conventional model + kynurenine tertile  13.39 (-14.47-41.26) 0.346 1.6 (-0.24-3.45) 0.089

MMD indicates moyamoya disease; NRI, net reclassification improvement; IDI, integrated discrimination
improvement; OR, odds ratio. Conventional model included age, gender, heart rate, SBP, DBP, BMI, WBC
count, lymphocyte count, platelet count, glucose, creatinine, uric acid, albumin, triglyceride, total choles-
terol, HDL-C, LDL-C, apoA, apoB, and homocysteine.



