Supplemental material 2: Supplemental Figures.

A.IL-1B

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Constantinidis J. 2008 0.28 011 13 068 0.21 12 1045%  -0.38 [0.51,-0.258] 1
Huang Y¥.5. 2016 036 016 47 042 027 32 105%  -0.06[0.16,0.04]
Dalesio k.M. 2020 017 007 7 022 04 12 105%  -0.05[-0.28 0.8
Sahlman J. 2010 019 1.51 84 023 1.31 40 10.3% -0.04 [-0.56, 0.48]
Medeiros CAM. 2012 1.22 46 35 0 o 15 Mot estimable
Tomiyama H. 2008 D43 033 28 033 D16 15 1056% 0.10[-0.05, 0.25]
Huang ¥.S. 2020 151 225 55 042 138 32 101% 1.09[0.23, 1.85] r
Tana T. 2018 23 287 120 20886 286 127 102% 214 1,46, 2.82] -
Chen V.G 2020 10203 11298 17 9726 13867 17 00% 4778063 9017 *
Kong Y. 2018 2715 581 50 2117 17 4D B4% 598 [4.26, 7.70] -
Chen B. 2021 1317 55 23 2867 1.89 30 7.2% 10.50([8.15,12.85] -
Gamsiz-Isik H. 2017 3882 2642 83 1928 1765 an 21% 1957 [12.70, 26.44] —
Celikhisar H. 2020 2374 298 30 17 011 82 9B% 22.04[2097,2311] -
Total (95% Cl) 592 534 100.0% 4,07 [2.96, 5.18] L]
Heterogeneity: Tau®= 3.05; Chi*= 1872.19, df= 11 (P < 0.00001); I*= 99% .s:u _215 s 215 ab

Test far averall effect: 2= 7.18 (P < 0.00001)

B.IL-2

Study or Subgroup

Favours [experimental] Favours [control]

Said EA 2017
Zhang Z 2017
Sarinc Ulasli 5. 2014
Shic. 2019

Total (95% CI)

Heterageneity: Taw®= 16,97, Chi®=76.62, df=3 (P = 0.00001); F= 96%
Testfor overall effect Z=2.44 (P =0.01)

C.IL-4

Experimental Control Mean Difference Mean Difference
Mean SD Total Mean SD Total Weight IV,Random,95% Cl IV, Random, 95% C1
03 02 22 11 33 M 291%  -080[2.21,061)]
341 0 50 338 019 52 300% 0.03[-0.05,0.11]
1014 94 28 972 102 20 201% 420[-1.47,987]
58493 857 15 3658 B2 15 208% 23.40[18.05 2874 -
115 108 100.0% 5.49[1.07,9.92] *

1
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Favours [experimental] Favours [control]

Experimental Control Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Said EA 2017 12 06 22 56 204 21 27% -440[13.13, 4.33)
Akinnusi M. 2013 039 021 25 03 02 18 332% 0031009015
Chen V.G, 2020 667 237 17 649 329 17 214%  018}1.752.11]
Zhang Z. 2017 245 021 50 121 022 52 332%  1.24[116,133
Yed. 2018 3672 1658 26 3324 1589 19 23%  34B[6.11,13.07)
SuM. 2017 23424 1216 42 18642 1143 48 7.2% 47.62[42.82,5273)
Total (95% CI) 181 175 100.0%  3.89 [2.40, 5.38]

Heterogeneity: Tau®=1.74; Chi*= 607.83, df= 5 (P = 0.00001); F= 99%
Test for overall effect Z= 511 (P < 0.00001)
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D. IL-6

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Roytblat L. 2000 5.58 0.37 11 7.69 5.06 9 L1% -2.11[-5.42, 1.20] -
Chen V.G. 2020 6.66 3.91 17 7.22  4.96 17 1.2% -0.56 [-3.56, 2.44] T
Kurt O.K. 2013 135 0.32 48 131 03 37 3.3%  0.04 [-0.09, 0.17]
Deboer M.D. 2012 169 1.1 9 161 1.27 15 2.8%  0.08[-0.88, 1.04]
Zychowski K.E. 2016 2.23  0.04 8 215 0.05 7 3.3% 0.08 [0.03, 0.13]
Dalesio N.M. 2020 0.74 0.29 7 059 02 18 3.2%  0.15[-0.08, 0.38]
Sahlman ). 2010 236 1.9 84 214 2.01 40 3.0%  0.22[-0.52, 0.96]
Antonopoulou S. 2008 0.53 0.3 45 021 0.2 25 3.3% 0.32[0.20, 0.44]
Akinnusi M. 2013 171 0.99 25 136 0.92 18 3.1%  0.35[-0.23,0.93]
Steiropoulos P. 2010 273 114 38 236 141 23 3.0%  0.37[-0.31, 1.05]
Constantinidis J. 2008 0.84 0.08 13 042 0.08 12 3.3% 0.42 [0.36, 0.48]
Huang Y.5. 2020 1.59 1.58 55 1.1 0.92 32 3.1%  0.49[-0.04, 1.02]
Nobili ¥. 2015 11.5 5.9 52 11 56 28 1.5%  0.50[-2.12, 3.12] T
Kim J. 2010 3.57 274 28 3.02 244 22 2.4%  0.55[-0.89, 1.99] T
Huang Y.5. 2016 166 0.23 47 1.1 018 32 3.3% 0.56 [0.47, 0.65]
Takahashi K.I. 2008 156 2.49 41 0.99 0.94 12 2.8%  0.57[-0.36, 1.50]
Arias M.A. 2008 4.2 3.4 30 36 1.8 15 2.3%  0.60[-0.92, 2.12] T
Liu Z. 2011 1.62 0.43 20 092 0.34 20 3.2% 0.70 [0.46, 0.94]
Gileles-Hillel A. 2014 8 48 75 73 32 129 2.6%  0.70[-0.52, 1.92] r
Qian X. 2012 89.56 36.19 30 88.85 41.48 40 0.1% 0.71[-17.54, 18.96] I s
Yang D. 2013 1.89 1.29 25 1 012 25 3.1% 0.89 [0.38, 1.40]
Tomiyama H. 2008 24 16 28 15 0.6 15 3.0% 0.90[0.23, 1.57]
Nakra N. 2008 39 43 24 3 24 9 1.6%  0.90[-1.43, 3.23] T
Ménico-Neto M. 2018 10.1 0.8 123 9.1 09 211 3.3% 1.00 [0.81, 1.19]
Dogan D. 2016 2.02 1.19 39 1.01 0.19 12 3.2% 1.01[0.62, 1.40]
Kotsiou 0. 5. 2022 3.4 1 15 23 03 15 3.1% 1.10 [0.57, 1.63]
Tauman R. 2007 226 2.7 38 1.12 0.7 33 2.9% 1.14 [0.25, 2.03] r
Zhang Z. 2017 3.75 0.19 50 2.54 0.17 52 3.3% 1.21[1.14, 1.28]
Damiani M.F. 2015 3.14 127 30 146 069 30 3.1% 1.68 [1.16, 2.20]
Shalitin 5. 2018 4.56 2.92 9 283 154 29 1.9%  1.73[-0.26, 3.72] r
Ciccone M.M. 2014 3.33 135 54 1.5 0.67 40 3.2% 1.83[1.41, 2.25] "
Bozic ). 2018 3.58 1.55 25 126 069 25 3.0% 2.32[1.65, 2.99] -
Ifergane G. 2016 6.64 5.27 21 3.14  2.05 22 1.6% 3.50[1.09, 5.91] -
Tang T. 2019 63.6 8.29 120 59.16 12.27 127 1.5% 4.44 [1.84, 7.04] -
Smith D.F. 2017 29.2 62 42 246 519 90 0.0% 4.60 [-17.00, 26.20] — T
Bhatt 5.P. 2021 20.1 5.6 190 154 35 57 2.6% 4.70 [3.49, 5.91] -
Ciftci T.U. 2004 11.71 9.8 43 612 4.44 22 1.0% 5.59 [2.12, 9.06] -
Kong Y. 2018 61.59 9.76 50 54.46 9.43 40 0.8%  7.13[3.15, 11.11] -
Medeiros C.A.M. 2012 9.4 132 35 077 253 15 0.7%  B.63[4.07, 13.19] -
Ye ). 2012 55.09 17.02 44 42,56 21.15 20 0.2% 12.53[1.98, 23.08] —
Nizam N. 2016 99.2 411 22 824 272 13 0.0% 16.80 [-5.86, 39.46] B
Bilal N. 2021 57.98 5.96 10 40.57 3.47 30 0.9% 17.41[13.51, 21.31] -
LiY 2008 65.3 15.4 28 375 109 22 0.3% 27.80 [20.50, 35.10] -
Chen J. 2007 143.12 33.52 100 107.43 27.66 40 0.1% 35.69 [24.89, 46.49] —_—
Liu H. 2000 50.67 4.7 22 1269 275 16 1.6% 37.98 [35.60, 40.36] -
LiY 2009 834 6.4 24 375 109 22 0.5% 45.90 [40.67, 51.13] -
Lu D. 2018 58.49 8.03 35 9.11 10.13 22 0.6% 49.38 [44.38, 54.38] I
Ye L. 2010 144.5 10.9 45 536 3.5 52 1.1% 90.90 [87.58, 94.22] -
Total (95% CI) 1974 1657 100.0% 3.49 [3.07,3.92] ]
Heterogeneity: Tau® = 1.43; Chi’ = 5635.81, df = 47 (P < 0.00001); I = 99% : + d

-100 -50 0 50 100

Test for overall effect: Z = 16.13 (P < 0.00001) Favours [experimental] Favours [control]

E.IL-8

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Said E.A. 2017 75.2 329 22 91.5 43.5 21 5.4% -16.30 [-39.43, 6.83] e
Archontogeorgis K. 2016 31.79 20.09 64 34.09 14.37 20 8.8% -2.30[-10.29, 5.69] -/
Cheng J. 2021 43.5 7.22 29  45.65 6.87 22 9.4% -2.15 [-6.04, 1.74] 1
Akinnusi M. 2013 4.98 1.67 25 4.57 1.453 18 9.6% 0.41 [-0.53, 1.35]
Kim J. 2010 13.35 5.63 28 12.89 4.3 22 9.5% 0.46 [-2.29, 3.21] T
Smith D.F. 2017 11.6 16.7 42 9.8 18.8 90 9.1% 1.80 [-4.57, 8.17] T
Bhatt 5.P. 2021 8.29 5.2 190 4.98 3.67 57 9.6% 3.31[2.10, 4.52) =
Bao H.R. 2005 35.95 10.63 35 22.27 7.62 25 9.3% 13.68 [9.06, 18.30] -
Ming H. 2019 34.6 7.1 684 19.4 8.5 192 9.6% 15.20[13.89, 16.51] -
Bilal N. 2021 126.31 11.73 10 100.12 5.13 30 8.9% 26.19 [18.69, 33.69] -
JinF. 2017 40.72 1.6 100 13.28 3.15 50 9.6% 27.44 [26.51, 28.37] .
Zhang D. 2019 229.71 175.61 21 69.4 26.7 10 1.0% 160.31 [83.40, 237.22)
Chen V.G. 2020 1,088.77 1,012.05 17 664.44 565.13 17 0.0% 424.33 [-126.68, 975.34]
Total (95% CI) 1267 574 100.0% 8.68 [0.56, 16.80] 5
Heterogeneity: Tau? = 178.16; Chi’ = 2046.15, df = 12 (P < 0.00001); I’ = 99% 57100 7§D 550

Test for overall effect: Z = 2.10 (P = 0.04) Favours [experimental] Favours [control]

F.IL-10



Experimental Control Mean Difference Mean Difference
Studyor Subgroup ~~ Mean  SD Total Mean SD Total Weight V. Random, 95% Cl IV. Random, 95% CI
Su M. 2017 261.71 18.85 42 338.24 252 48 03% -7B53[B5.60,-67.48 !
Li 2008 246 51 24 501 69 22 1.7% -2550[(20.03,-21.97] T
Leon-Cabrera 5. 2015 744 17 29 972 109 13 0.3% -2280[31.37,-14.27]
Li 2008 375 124 28 5041 B8 22 0B8% -1260[18.02,-7.18]
Bao H.R. 2005 3639 496 35 4206 409 25  35% -5.67 [7.97,-3.37] -
Ye. 2012 4784 1072 44 5217 2318 20 02%  -433[14.97631] -
Said EA 2017 05 03 22 18 58 21 30% -1.30[-3.83,1.23] -
Rogers V.E. 2018 17 108 20 203 176 7 B5% -0.33[1.71,1.06] T
Akinnusi M. 2013 0896 043 25 089 043 18 124% 0.07 [-0.20, 0.34]
Dalesio MN.M. 2020 059 0417 T D46 016 18 127% 0.13[-0.02,0.28]
Zhang Z 2017 345 018 50 301 017 52 128% 0.44 [0.37, 0.51] r
Bhatt 5.P. 2021 262 039 190 21 028 &7 128% 0.52 [0.43, 0.61] r
Huang Y¥.5. 2016 262 038 47 21 028 32 127% 0.52 [0.37, 0.67] r
Sahiman J. 2010 128 234 84 07 151 40 104% 0.58 [-0.11,1.27] r
Huang Y.8. 2020 274 294 55 21 141 32 9.0% 0.64 [-0.28, 1.56] r
Sarinc Ulasli 5. 2015 347 124 28 325 14 20 04% 2.20 [-5.46, 9.86] I —
Chen V.G, 2020 13.08 1177 17 1068 1285 17 0.4% 2.39[5.92,10.71] I
Total (95% CI) 747 464 100.0% 0.77 [1.27, 0.27] t
Heterogeneity: Tau™= 0.51; Chi*= 583.23, df = 16 (P < 0.00001); F= 87% BT o A e

Testfor overall effect: Z= 3.00 (F = 0.003)

Favours [experimental] Favours [control]

G.IL-12
Experimental Control Mean Difference Mean Difference
Study or Su Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% CI
Rogers V.E. 2018 488 297 20 537 415 7T 29% -0.49[-3.83, 2.89)
Huang Y.8. 2020 177 115 85 087 075 6 70.2% 0.80[0.13,1.47)
Said E.A. 2017 1 28 22 o 01 21 26.9% 1.00 [-0.09, 2.09] =
Leon-CabreraS. 2015 4053 574 29 394 647 13 0.0% 11302961, 5221) * *
Total (95% CI) 126 47 100.0% 0.82 [0.26, 1.38] *
Heterogeneity, Chi*= 0,95, df= 3 (P = 0.81); F= 0% 1u 5 7 5 15['
Testfor overall efiect Z= 2.85 (P = 0.004) Favours [experimental] Favours [control]
H.IL-17
Experimental Control Mean Difference Mean Difference
Study or Su Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
Bhatt5.P. 2021 1512 138 190 102 1.25 57  248% 492 [454, 5.30] L
Huang ¥.5. 2016 1512 138 47 102 1.25 32 245% 4.92[4.33,5.51] L
Huang ¥.S. 2020 1378 718 55 102 6.36 32 18.2% 3.59[0.67,6.49] =
Toujani 5. 2017 203 39 92 1005 3 30 231% 10.25[8.91,11.59) =
Yed 2012 703 1365 44 5512 1823 20 56% 1518[6.23,2413] -
Yed 2015 88.36 14.96 25 3818 21.63 18 3.8% 50.18[38.82 61.54] I
Total (95% CI) 453 190 100.0%  8.19 [5.79, 10.59] ¢+
Heterogeneity: Tau®= 6.01; Chi* = 123.96, df= 5 (P < 0.00001); = 96% a g b Py P
Tostfor oversil effect: Z= £.70 (P « 0.00001) Favours [experimental] Favours [control]
I. IL-18
Experimental Control Mean Difference Mean Difference
Study or Su Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV. Random, 95% CI
Tang T. 2019 9413 788 120 8972 1271 127 4M14% 4.41[1.78,7.04]
Zhang 8W. 2015 19.26 9.87 34 1058 202 25 #M1.3% 868[5.27,12.09]
Li C 2009 797.64 109.83 18 25027 76.48 18 17.3% 54737 [485.594,609.20] —_
Total (95% CI) 172 170 100.0% 100.14 [66.45, 133.84] *
Heterngeneity: Tau®= 712 26; Chi*= 287 86, df= 2 (P = 0.00001); F= 99% I T Py P

Testfor overall effect: Z= 5.83 (P = 0.00001)

Favours [experimental] Favours [control]

J.IL-23
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Ci IV, Random, 95% CI
Huang¥.5.2016 1458 075 47 1228 073 32 253%  2.29[1.86,2.62)
Bhatt 5.P. 2021 1458 075 180 12.28 073 57 263%  2.29(2.07,2.51]
Huang¥.5.2020 2014 7.08 55 12.28 366 32 244%  7.85(5.58,10.11] =
CanM. 2016 309 14 12 69 13 27 251% 24.00([23.07,24.93] "
Total (95% CI) 304 148 100.0%  9.10 [3.21, 14.98] <>
Heterogeneity: Tau® = 35.66; Chi*= 2026.58, df= 3 (P < 0.00001); F=100% T = 7 =5 o0

Test for overall effect: Z= 3.03 (P = 0.002)

Favours [experimental] Favours [control]

Supplemental Figure 1. Forest plots of interleukins (ILs) concentration differences between OSA
patients and controls. (A) IL-1B; (B) IL-2; (C) IL-4; (D) IL-6; (E) IL-8; (F) IL-10; (G) IL-12; (H)

IL-17; (I) IL-18; (J) IL-23.

The study of Medeiros C.A.M made no contribution to the pooled analysis in IL-1p.
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Supplemental Figure 2. Funnel plots of Interleukins (ILs) concentration differences between
OSA patients and controls. (A) IL-1p; (B) IL-2; (C) IL-4; (D) IL-6; (E) IL-8; (F) IL-10; (G) IL-12;
(H) IL-17; (I) IL-18; (J) IL-23.



A.IL-1B

Experimental Control
2.3.1 mild OSA VS no 0SA
Kong Y. 2018 201 147 10 21.17 1.7 40 6.0%
Tang T. 2019 201 1.48 9 2086 256 127 6.0%
Sahiman J. 2010 019 151 84 023 1.31 40  63%
Medeiros C.A.M. 2012 0 0 15 0 0 15
Tomiyama H. 2008 035 0.2 10 033 0.16 15 6.4%
Chen B. 2021 729 343 20 267 189 30 55%
Celikhisar H. 2020 11.8  7.04 28 1.7 021 82 4.6%
Gamsiz-Isik H. 2017 3435 242 16 19.25 17.65 80 0.6%
Subtotal (95% CI) 192 429 35.6%
Heterogeneity: Tau® = 2.11; Chi? = 89.07, df = 6 (P < 0.00001); I* = 94%
Test for overall effect: Z = 2.47 (P = 0.01)
2.3.2 moderate OSA VS no OSA
Tomiyama H. 2008 04 028 12 033 0.6 15 6.4%
Tang T. 2019 2289 192 33 2086 256 127 6.2%
Kong Y. 2018 2435 383 15 2117 1.7 40 52%
Chen B. 2021 10.69 383 24 267 189 30 5.5%
Celikhisar H. 2020 17.2 596 26 1.7 021 82 4.9%
Gamsiz-Isik H. 2017 39.82 2692 67 1925 1765 80 14%
Subtotal (95% CI) 177 374 29.7%

Heterogeneity: Tau® = 17.45; Chi? = 310.68, df = 5 (P < 0.00001); I* = 98%
Test for overall effect: Z = 3.96 (P < 0.0001)

2.3.3 severe OSA VS no OSA

Dalesio N.M. 2020 017 007 7 022 0.4 12 64%
Medeiros C.A.M. 2012 1.22 4.6 35 0 0 15

Tomiyama H. 2008 043 033 28 033 0.16 15 64%
Tang T. 2019 2492 286 78 2086 256 127 62%
Kong Y. 2018 2016 591 25 2117 1.7 40 4.8%
Chen B. 2021 13.17 55 23 267 1.89 30 4.8%
Celikhisar H. 2020 2374 298 30 17 021 82 6.0%
Subtotal (95% CI) 226 321 34.8%

Heterogeneity: Tau? = 15.09; Chi? = 1803.46, df = 5 (P < 0.00001); I* = 100%
Test for overall effect: Z = 4.55 (P < 0.00001)

Total (95% CI) 595 1124 100.0%
Heterogeneity: Tau? = 4.25; Chi® = 2245.35, df = 18 (P < 0.00001); I* = 99%
Test for overall effect: Z = 9.47 (P < 0.00001)

Test for subaroun differences: Chi? = 17.19. df = 2 (P = 0.0002). I = 88.4%

Mean Difference
% Cl

Mean Difference

1V, Rand

95% ClI

-1.07 [-2.12, -0.02]
-0.76 [-1.82, 0.30]
-0.04 [-0.56, 0.48]

Not estimable
0.02 [-0.09, 0.13]
4.62[2.97,6.27]

10.10 [7.49, 12.71]

15.10[2.63, 27.57]

1.59 [0.33, 2.86]

0.07 [-0.11, 0.25]
2,03 [1.24, 2.82)
3.18[1.17,5.19]
802 [6.35, 9.69]
1550 [13.21, 17.79]
20.57 [13.05, 28.09]
7.14 [3.61, 10.68]

-0.05[-0.28, 0.18]
Not estimable

0.10 [-0.05, 0.25]
4.06 [3.28, 4.84]
7.98 [5.60, 10.36]
10.50 [8.15, 12.85]
22.04 [20.97, 23.11]
7.34[4.18, 10.51]

4.96 [3.94, 5.99]

-50 -25
Favours [experimental]

0

25
Favours [control]

50



B.IL-6

Experimental Control Mean Difference Mean Difference

dy o baroup Mean 3D ea a i a m, 95% C|
2.5.1 mild OSA VS no OSA
Kong Y. 2018 46.2 6.09 10 5446 943 40 14% -8.26[-13.03, -3.49] T
Tang T. 2019 52.86 547 9 59.16 1227 127 1.6% -6.30[-10.46,-2.14] -
Tomiyama H. 2008 16 08 10 15 06 15 3.0% 0.10 [-0.48, 0.68]
Dogan D. 2016 121 041 12 101 0.19 12 3.0% 0.20 [-0.06, 0.46]
Sahlman J. 2010 236 19 84 214 201 40  29% 0.22 [-0.52, 0.96]
Ciccone M.M. 2014 1.89 0.88 26 15 067 40 3.0% 0.39[-0.01,0.79]
Tauman R. 2007 163 167 40 1.12 0.7 33 3.0% 0.51 [-0.08, 1.08] i
Nobili Y. 2015 11.8 6.4 29 11 5.6 28 2.0% 0.80[-2.32, 3.92] o
Ménico-Neto M. 2018 10.5 09 201 9.1 09 21 3.0% 1.40[1.23, 1.57] .
Medeiros C.A.M. 2012 4.4 4.5 15 077 253 15 2.2% 3.63[1.02, 6.24] [ e
Bilal N. 2021 4446 591 10 40.57 347 30 1.7% 3.89[0.02, 7.76] =
Ye L. 2010 64.2 4.2 43 536 3.5 52 2.7% 10.60 [9.02, 12.18] -
Ye J. 2012 56.2 2241 23 4256 21.15 20 03%  13.64[0.61, 26.67]
Nizam N. 2016 99.1 425 17 824 272 13 0.1% 16.70 [-8.34, 41.74] *
LiY 2009 552 96 22 375 109 22 1.0% 17.70[11.63, 23.77] -
Smith D.F. 2017 769 1149 23 246 519 90  0.0% 52.30[4.13, 100.47] — %
Subtotal (95% CI) 574 788  31.0% 1.63 [0.74, 2.52] +

Heterogeneity: Tau? = 1.76; Chi* = 295.77, df = 15 (P < 0.00001); I* = 95%
Test for overall effect: Z = 3.57 (P = 0.0004)

2.5.3 moderate OSA VS no OSA

Kim J. 2010 287 253 9 3.02 244 22 2.5% -0.15[-2.09, 1.79] BB

Akinnusi M. 2013 1.71 099 25 136 0.92 18 3.0% 0.35 [-0.23, 0.93]

Tomiyama H. 2008 1.9 1.4 12 15 0.6 15 2.9% 0.40 [-0.45, 1.25] r

Liu Z. 2011 162 043 20 092 034 20  3.0% 0.70[0.46, 0.94] )

Tang T. 2019 60.16 7.08 33 59.16 1227 127 2.0% 1.00[-2.22, 4.22] i R

Tauman R. 2007 2.26 27 38 112 0.7 33 29% 1.14[0.25, 2.03] ™

Bozic J. 2018 262 071 25 126 069 25 3.0% 1.36 [0.97, 1.75] 3

Damiani M.F. 2015 314 127 30 146 069 30 3.0% 1.68[1.16, 2.20] %

Ciccone M.M. 2014 333 135 54 1.5 067 40 3.0% 1.83[1.41, 2.25] *

Ménico-Neto M. 2018 11 09 123 9.1 09 211 3.0% 1.80[1.70, 2.10] e

Bilal N. 2021 4274 249 10 40.57 3.47 30 2.5% 2.17[0.19, 4.15] ™.

Kong Y. 2018 58.34 7.09 15 5446 943 40 1.4% 3.88 [-0.75, 8.51] =

Smith D.F. 2017 29.2 62 42 246 519 90 0.1% 4.60 [-17.00, 26.20]

Li'Y 2009 735 89 22 375 108 22 1.1% 36.00[30.12, 41.88] —F
Ye L. 2010 121.2 9.9 39 5386 35 52 2.0% 67.60[64.35, 70.85] 4
Subtotal (95% CI) 497 775  35.5% 6.84 [5.13, 8.55) +

Heterogeneity: Tau? = 9.52; Chi* = 1809.95, df = 14 (P < 0.00001); I* = 99%
Test for overall effect: Z = 7.85 (P < 0.00001)

2.5.5 severe OSA VS no OSA

Nobili ¥. 2015 105 43 23 11 56 28 22%  -050[-3.22 222 T
Zychowski K.E. 2016 223 004 8 215 0.05 7 3.0% 0.08 [0.03, 0.13]

Dalesio N.M. 2020 074 029 7 059 02 18 3.0% 0.15 [-0.08, 0.38]

Kim J. 2010 3.57 274 28 302 244 22 27% 0.55 [0.89, 1.89] &

Qian X. 2012 89.56 36.19 30 88.85 4148 40 02% 0.71[-17.54, 18.96] — ]

Tomiyama H. 2008 24 16 28 15 06 15 3.0% 0.90[0.23, 1.57] r

Ménico-Neto M. 2018 101 08 123 91 098 211  3.0% 1.00[0.81, 1.19] ¥

Dogan D. 2016 238 125 27 101 019 12  3.0% 1.37 [0.89, 1.85] %

Bozic J. 2018 358 155 25 126 069 25 3.0% 2.32[1.65, 2.99] =

Tang T. 2019 6629 762 78 59.16 1227 127 22% 7.13[4.41, 9.85] =

Medeiros C.AM. 2012 94 132 35 077 253 15 1.5%  8.63[4.07,13.19] - el

Kong Y. 2018 6476 905 25 5446 943 40 1.4%  10.30([5.70, 14.90] —

Ye J. 2012 53.75 19.52 21 4256 2115 20 0.3% 11.19[-1.28, 23.66] 1

Nizam N. 2016 992 411 22 824 272 13 0.1% 16.80[-5.86, 39.46]

Bilal N. 2021 57.98 596 10 4057 347 30 1.7% 17.41[13.51,21.31] T

Li 'Y 2009 83.4 64 24 375 109 22 1.2% 45.90[40.67,51.13] 4
Ye L. 2010 1445 109 45 536 35 52 1.9% 90.90 [87.58, 94.22] g
Subtotal (95% CI) 559 697 33.5% 10.87[9.23,12.52] ‘

Heterogeneity: Tau? = 8.49; Chi* = 3453.37, df = 16 (P < 0.00001); I* = 100%
Test for overall effect: Z = 12.95 (P < 0.00001)

Total (95% CI) 1630 2260 100.0% 5.97 [5.21, 6.73] +
Heterogeneity: Tau? = 4.98; Chi? = 6020.14, df = 47 (P < 0.00001); I = 99% ' t
Test for overall effect: Z = 15.37 (P < 0.00001)

Test for subaroun differences: Chi? = 104.03. df = 2 (P < 0.00001). I = 98.1%

+ + y 1
-20  -10 0 10 20
Favours [experimental] Favours [control]

Supplemental Figure 3. Forest plots of IL-1B for IL-6 concentration differences between mild,
moderate, severe OSA patients and controls. (A) IL-1p; (B) IL-6.
The study of Medeiros C.A.M made no contribution to the pooled analysis in IL-1(.



A.IL-8

Control
Mean SD Total Weight

Experimental
Study or Subgroup Mean SD Total

Mean Difference
IV, Random, 95% CI|

Mean Difference
IV, Random, 95% CI

2.6.1 moderate OSA VS no OSA

Kim J. 2010 11.9 2.65 9 12.89 4.3 22 19.1%
Akinnusi M. 2013 498 1.67 25 4.57 1.453 18 20.5%
Smith D.F. 2017 11.6 16.7 42 9.8 18.8 90 13.4%
Bilal N. 2021 105.66 9.22 10 100.12 5.13 30 13.9%
Subtotal (95% CI) 86 160 66.9%
Heterogeneity: Tau® = 0.83; Chi* = 4.19, df = 3 (P = 0.24); I’ = 28%

Test for overall effect: Z = 0.55 (P = 0.58)

2.6.2 severe OSA VS no OSA

Said E.A. 2017 752 329 22 915 435 21  2.5%
KimJ. 2010 13.35 5.63 28 12.89 4.3 22 18.8%
Bilal N. 2021 126.31 11.73 10 100.12 5.13 30 11.8%
Subtotal (95% CI) 60 73 33.1%

-0.99 [-3.49, 1.51]
0.41[-0.53, 1.35]
1.80 [-4.57, 8.17]

5.54 [-0.46, 11.54]
0.45 [-1.14, 2.03]

-16.30 [-39.43, 6.83]
0.46 [-2.29, 3.21]
26.19[18.69, 33.69]
5.41[-15.69, 26.51]

-

Heterogeneity: Tau? = 305.33; Chi® = 42.64, df = 2 (P < 0.00001); I* = 95%

Test for overall effect: Z = 0.50 (P = 0.62)

Total (95% CI) 146 233 100.0%  3.67 [-0.25, 7.58]

Heterogeneity: Tau? = 19.28; Chi® = 51.23, df = 6 (P < 0.00001); I* = 88% I 1 t f |

Test for overall effec.t; =184 (p.: 0.07) 100 Favours ?eoxperimentall0 Favours [cunfrol] 10

Test for subgroup differences: Chi? = 0.21, df = 1 (P = 0.65), I’ = 0%
B.IL-10

Experimental Control Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl

2.7.1 mild OSA VS no OSA

Yed. 2012 4679 1169 23 5217 2318 20 53% -5.38 [[16.61, 5.89] T

LiY 2009 46.7 46 22 a0 B9 22 158% -3.40[-6.87,0.07] -

SahlmanJ. 2010 128 234 84 07 1.5 40 20.0% 0.58[0.11,1.27]

Subtotal (95% CI) 129 82 41.0% -1.38 [4.91, 2.16] +

Heterogeneity: Tau®= 5.78; Chi*= 5.80, df= 2 (P = 0.05); I*= 66%

Testfor overall effect: Z= 0.76 (P = 0.45)

2.7.3 severe OSAVS no OSA

LiY 2009 248 51 24 A01 69 22 157% -25501[-29.03,-21.97] -

Yed 2012 4906 851 21 5217 2318 20 55% -3.11 [F13.90, 7.68] /T

Said EA. 2017 0.5 0.3 22 1.8 5.9 21 17.6% -1.30[-3.83,1.23] -

Dalesio M.M. 2020 059 047 7 046 016 18 202% 013 [-0.02, 0.28] 1

Subtotal (95% CI) 74 81 59.0%  -7.58[-18.06,2.89] -

Heterogeneity: Tau®= 106.71; Chi*= 203.40, df= 3 (P < 0.00001); I*= 99%

Test for overall effect: 2=1.42 (P=0.16)

Total {95% Cl) 203 163 100.0%  -5.08[8.03,-2.12] +

Heterogeneity: Tau?= 11.27; Chi*= 210.18, df= 6 (P < 0.00001); F= 97% T PO N S
Test for overall effect: Z= 3.36 (F = 0.0008) .

Test for subgroup differences: Ch= 1.21, df= 1 (=027, F=17.4% Faarnes [enpodnontl] Farms (ool
C.IL-18

Experimental Control Mean Difference Mean Difference

Study or Subgrou| Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

2.11.1 mild OSAVS no OSA

LiC 2009 35208 T76.32 16 25027 76.48 18 5.8% 101.81[50.36, 153.26] -

Tang T. 20189 81.8 268 9 8972 1271 127 225% -7.92[10.74,-5.10] b

Zhang SW. 2015 15.57 5.09 32 1058 202 25 226% 4.99[3.06,6.92] r

Subtotal (95% CI) 57 170 50.8% 4.93 [-8.76, 18.62] ¢

Heterogeneity: Tau®=102.42; Chi*= 69.55, df=2 (P < 0.00001); F=97%

Test for overall effect: Z=0.71 (P = 0.48)

2.11.3 severe OSAVS no OSA

Li C 2009 797.64 10983 18 25027 7648 18 4.3% 54737 [485.54 609.20) -
Tang T.2019 96.77 7.63 T8 8972 1271 127 225% 7.05[4.27,9.83] r

Zhang 5. 2015 19.26 9.87 34 1058 202 25 224% 8.68[5.27,12.09) "

Subtotal (95% CI) 130 170  49.2% 102.42[68.33, 136.51] .

Heterogeneity. Tau®=731.11; Chi®= 292.85, df= 2 (P < 0.00001); F= 99%

Test for overall effect: Z=5.88 (P = 0.00001)

Total (95% CI) 187 340 100.0% 32.57 [18.22, 46.91] 1]

Heterogeneity: Tau®= 236.33; Chi*= 391.65, df= § (F < 0.00001); IF= 8% =ho =5 : P =

Testfor overall effect: Z= 4.45 (P < 0.00001)
Testfor subgroup differences: Chi*= 27.05, df=1 (P < 0.00001), F=96.3%

Favours [experimental] Favours [control]

Supplemental Figure 4. Forest plots of interleukins (ILs) concentration differences between 2
subgroups of OSA patients and controls. (A) IL-8 in moderate, severe subgroups; (B) and (C) IL-

10, IL-18 in mild, severe subgroups.
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Supplemental Figure 5. Funnel plots of Interleukins (ILs) concentration differences between
mild, moderate, severe OSA patients and controls. (A) IL-1B; (B) IL-6; (C) IL-8; (D) IL-10; (E)

IL-18.



A.IL-1B

post

Tirado R. 2017 0.46 047
Chuang H.H. 2020 03 02
Huang .5, 2020 035 029

Total (95% ClI)

pre Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random. 95% Cl IV. Random, 95% CI
66 067 0.61 66 403% -0.21 [0.40,-0.02] el
60 08 08 60 39.2% -0.50F0.71,-0.29] =
55 151 225 55 205% -1.16[1.76,-0.56] e
181 181 100.0% -0.52[-0.89,-0.15] S 4

Heterogeneity: Tau®= 0.08, Chi*= 1083, df= 2 (P = 0.004); F= 82%

Test for overall effect: Z= 2.76 (P = 0.006)

210

Favours [experimental] Favours [control]

B.IL-6
post pre Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Arnardottir E.S. 2015 2.8 2 177 24 17 177 5.5% 0.40 [0.01, 0.79]
Recoquillon S. 2019 1.3 1.2 55 11 0.5 55 5.5% 0.20 [-0.14, 0.54]
Dorkova Z. 2008 1.28 1.05 16 1.25 11 16 5.5% 0.03 [-0.72, 0.78]
Li A. M. 2008 0.2 0.3 16 0.3 0.4 16 5.5% -0.10 [-0.34, 0.14]
Campos-Rodriguez F. 2019 3.5 26 120 3.6 2.8 120 5.5% -0.10 [-0.78, 0.58]
Akinnusi M. 2013 1.48 0.97 25 1.71 0.99 25 5.5% -0.23 [-0.77, 0.31]
Steiropoulos P. 2009 2.46 1.08 32 2.71 127 32 5.5% -0.25 [-0.83, 0.33]
Tirado R. 2017 0.39 0.58 66 0.64 0.69 66 5.6% -0.25 [-0.47, -0.03]
Huang Y.S. 2020 122 121 55 1.59 1.58 55 5.5% -0.37 [-0.90, 0.16]
Salman M.A. 2020 1.8 0.45 79 2.27 0.4 79 5.6% -0.47 [-0.60, -0.34]
Ryan S. 2006 4.46 16.39 49 5.13 22.65 49 2.0% -0.67 [-8.50, 7.16] -1
Kezirian E.J. 2010 2 1.3 21 2.96 2.74 21 5.3% -0.96 [-2.26, 0.34] 1
Borges Y.G. 2020 7 4.2 18 8 3.1 18 4.7% -1.00 [-3.41, 1.41] 1
Takahashi K.I. 2008 0.634 0.619 27 1.68 2.87 27 5.4% -1.05 [-2.15, 0.06] 1
Kheirandish-Gozal L. 2015 7.1 4.7 100 9.2 5.4 100 5.3% -2.10 [-3.50, -0.70] N
Bilal N. 2021 55.17 3.74 10 57.98 5.96 10 3.5% -2.81[-7.17, 1.55] -1
Martinez-Cerén E. 2016 8 4.6 26 11.1 4.7 26 4.7% -3.10 [-5.63, -0.57] -
Eun Y.G. 2010 2.4 3.4 51 7.6 104 51 4.4% -5.20 [-8.20, -2.20] -
Li Y 2008 62.2 14.2 2 76.3 1.2 2 0.4% -14.10 [-33.85, 5.65] S
Li Y 2008 59.9 13.2 33 75.7 123 33 2.6% -15.80[-21.96, -9.64] -
Li Y 2008 516 23.8 5 714 154 5 0.3%  -19.80 [-44.65, 5.05] ~
Wang X 2020 18.68 1.33 54 4331 293 54 5.4% -24.63 [-25.49, -23.77] -
Ye L. 2010 66.04 10.05 10 131.66 20.39 10 0.8% -65.62 [-79.71, -51.53] —_—
Total (95% CI) 1047 1047 100.0% -3.21 [-4.58, -1.85] ]

Heterogeneity: Tau® = 8.75; Chi® = 3223.89, df = 22 (P < 0.00001); I = 99%
Test for overall effect: Z = 4.61 (P < 0.00001)

C.IL-8

Study or Subgrou
Akinnusi M. 2013

LiA M. 2008

Ryan 5. 2006
Martinez-Cerdn E. 2016
Chuang HH. 2020
JinF. 2017

BaoH.R. 2005

Bilal M. 2021

Total (95% CI)

Heterogeneity: Tau®= 5.37; Chi*= 209.15, df=7 (P < 0.00001); F=97%

Test for overall effect Z=2.38 (P = 0.02)

D.IL-10

post
Huang Y.5. 2020 1.68 1.05
Chuang H.H. 2020 04 02
Ryan §. 2006 108 06
Borges Y.G, 2020 4 35
Akinnusi M. 2013 1.03 0.62
Bao H.R. 2005 39.39 3.78
LiY 2008 443 ]
Liy 2008 49 73
Liy 2008 509 12.2
Total (95% CI) 2

post

Mean SD Total Mean
473 1.96 25 4.98
11 08 16 19
4.68 1.96 49 5.48
97 4 26 107
41 22 B0 6.4
3579 1.63 100 4072
3373 807 10 38.97
112.87 899 10 12631

296

pre
Study or Subgroup  Mean _ SD Total Mean SD Total Weight

pre
SD Total Weight

1.67
1
1.53
33
36
16
4.72
11.73

25
16
49
26
60
100
10
10

296

Mean Difference
IV, Random, 95% Cl

-100 -50

Mean Difference

0 5
Favours [experimental] Favours [control]

156%  -0.25[1.15, 0.65]
16.0%  -0.80[-1.37,-0.23]
16.0%  -0.80[1.41,-0.19]
136%  -1.00[-2.99, 0.99]
15.4%  -2.30[-3.37,-1.23]
16.1%  -4.93 [-6.38,-4.48]

41%  -5.24[13.07, 2.50]
3.2% -13.44 [22.60,-4.28]
100.0%  -2.22 [4.06,0.39]

Mean Difference

IV. Random, 95% ClI

IV, Random, 95% CI

4 4
-20 -10 0
Favours [experimental]

Mean Difference
IV. Random, 95% Cl

+
10

Favours [control]

20

55 274 294 55 17.9%
60 1.2 21 60 20.4%
43 1.31 0489 49 22.3%
18 4 16 18 101%
25 096 048 25 21.9%
10 33.91 429 10 38%
2 361 132 2 01%
33 338 87 33 33%
§ 332 812 5  03%
57 257 100.0%

Heterogeneity: Tau®= 0.65; Chi*= 62.77, df= 8 (P < 0.00001); F= 87%
Testfor overall effect: Z= 0.66 (P = 0.51)

-1.06 [-1.89,-0.23]
-0.80 [-1.33,-0.27]
-0.23 [-0.45, -0.01]

0.00 [-1.78,1.78]
0.07 [0.24, 0.38]
5.45 [1.94, 9.02]

8.20 [-11.36, 27.76]
11.101[7.23,14.97]
17.70 [4.82, 30.58]

0.25 [-0.50, 1.01]
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Supplemental Figure 6. Forest plots of interleukins (ILs) treatment concentration differences
between post and pre OSA patients. (A) IL-1pB; (B) IL-6; (C) IL-8; (D) IL-10
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Supplemental Figure 7. Funnel plots of Interleukins (ILs) treatment concentration differences
between post and pre OSA patients. (A) IL-1B; (B) IL-6; (C) IL-8; (D) IL-10.



A.

Causality of OSA on ILs
estimate [95% CI] p value

Proteins
IL-6 —1—— 0.067 [-0.071, 0.205] 0.341
IL-8 —e—1 -0.069 [-0.200, 0.061]  0.297
IL-18 —e1— -0.043[-0.163,0.078] 0.488
I T T 1

B. Causality of ILs on OSA
Proteins OR [95% CI] p value
IL-6 et 0.853[0.701, 1.039]  0.114
IL-8 : » { 0.9821[0.713, 1.353]  0.912
IL-18 ol 0.975[0.941, 1.010] 0.157
1 1 1 1

0.6 0.8 1.0 1.2 1.4

Supplemental Figure 8. Verification of the negative results about the causal relationships
between OSA and Interleukins (ILs) of IL-6, IL-8 and I1-18 using another large-sample
GWAS

(A). Causality was analyzed with OSA as exposure, IL-6, IL-8, IL-18 individually as outcomes by
MR.

(B). Causality was analyzed with IL-6, IL-8, IL-18 respectively as exposure and OSA as outcome
by MR. The presented results were performed by method of inverse variance weighted (IVW).
The statistically threshold was p<0.05.



