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Table S1. Risk of bias in observational studies assessed using NOS scales

Reference Selection Comparability outcome
Aksoy2018 * PAQAG* e RAQ*e DA g
Bafadhel2016 2 e RAQAe PAQ¢
Bélanger2018 ® Yoot Ye¥e Yoo
Chan2020 4 PAGAQ % * Yook
Cheng2016 ° DAQAQ e RAQ*e Yo
Couillard2017 © Yede Yool Yo
Disantostefano2016 ’ Yoo Yo Yool Yoo
Duman2015 8 Fote Yo Yoot
Gonzalez-Barcala2019 ° oY Yo Yo e
Hasegawa2016 *° Yo Fete Yok Yool
Hastie2017 ! Yook PAQAS PAQAGe
Hegewald2020 2 Yoo Yok Yok Yo
Kerkhof2017 3 PAQAG* e RAQ*e DA g
Landis2018 PAQAGkOAe RAQAe PAQ¢
Lv2021 PAg% g PAQAS PAQAS
Mendy2018 16 Yo Yok Yo
Nishimura2021 Yook Yool Yo
0Oh2018 18 DA QAgke X DA g
Oshagbemi 2018 ° Yoo Fe¥e Yool Fedee
Peng2021 % Yo e Yok Yook
Poder2018 2 PAGAQ e RAg*e PAQEGAS
Prins2017 22 Yook Yool Yo
Roche2017 2 PAQAQk@Ae RAQe KHR
Serafino-Agrusa2016 2* Yo Yok Yook
Song 2017 2° RAQAG* @i RAQ*e PAQEGAS
Vedel-Krogh2018 2 PAQAG*GAe X DA g
Yun2018 # DAQAgis RAQAe KHR
Zeiger2018 %8 Yo Yook Yok Yo
Zhang2020 % PAGAQ e RAQ*e DAL GAS
Zysman2017 0 Yoo e Yoot Yool

NOS: Newcastle-Ottawa scale



Figure S1. Risk of bias summary in RCTs assessed using the Cochrane Handbook for

Systematic Reviews of Interventions
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Figure S2. Risk of bias graph in RCTs assessed using the Cochrane Handbook for Systematic

Reviews of Interventions
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Figure S3. The mean difference of FEV1 change from baseline ICS vs non-1CS treatment among

patients with baseline BEC < 2%

Mean Difference

Mean Difference

_Study or Subgroup Mean Difference ~ SE Weight [V,Random,95%ClI ~~ IV.Random.95%Cl
Barnes 2016 339 11403 14.2%  33.90[11.55, 56.25] -
Chapman 2018 45 15.8166 13.3%  45.00[14.00, 76.00] -
Pascoe 2015 49 12245 14.0%  49.00[25.00, 73.00] -
Pavord(SC0O30002) 66.795 44963 6.8% 66.80[-21.33, 154.92] -
Pavord(SC0O40036) -18.27 14.604 13.6% -18.27 [-46.89, 10.35] -7
Pavord(SFCB3024) 80.846 18.978 12.5% 80.85[43.65, 118.04] -
Roche 2017 -66  16.993 13.0% -56.00 [-89.31, -22.69]
Siddiqui 2015 64.61 18.936 12.6% 64.61[27.50, 101.72] -
Total (95% CI) 100.0%  30.71 [-0.11, 61.52] -

Heterogeneity: Tau? = 1610.06; Chi? = 51.07, df = 7 (P < 0.00001); I? = 86%

Test for overall effect: Z = 1.95 (P = 0.05) Favours [no use]
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Figure S4. The mean difference of FEV1 change from baseline ICS vs non-ICS treatment among

patients with baseline BEC > 2%

Mean Difference

Mean Difference

r r Mean Differen E_Weight IV, Random, 95% CI IV, Random, 95% CI
Bafadhel 2012 -30 136.224 1.1% -30.00 [-296.99, 236.99]
Barnes 2016 -2.9 7219 20.2% -2.90 [-17.05, 11.25] b
Chapman 2018 -41 28572 11.7%  -41.00[-97.00, 15.00] - I
Pascoe 2015 27 16071 16.9% 27.00 [-4.50, 58.50] ™
Pavord(SC030002) 98.246 59.269 4.7% 98.25 [-17.92, 214.41] T
Pavord(SC040036) -14 17653 16.2%  -14.00 [-48.60, 20.60] -
Pavord(SFCB3024) 73.958 32408 10.4% 73.96 [10.44, 137.48] -
Roche 2017 -72  21.829 14.4% -72.00[-114.78, -29.22)
Siddiqui 2015 85.80 61242 45%  85.89[-34.14, 205.92] -1
Total (95% CI) 100.0% 2.36 [-26.23, 30.95]

Heterogeneity: Tau? = 1001.86; Chi? = 26.33, df =8 (P = 0.0009); I12 = 70%

Test for overall effect: Z = 0.16 (P = 0.87) Favours [no use]

Figure S5. The mean difference of FEV1 change from baseline ICS vs p

patients with baseline BEC < 2%

Mean Difference

Study or Subgroup Mean Difference SE Weight IV, Random, 95% CI

200 -100 0 100 200

Favours [use]

lacebo treatment among

Mean Difference
1V, Random, 95% Cl

—
Bafadhel 2012 -30 136.224  3.1% -30.00 [-296.99, 236.99]
Barnes 2016 -2.9 7219 547% -2.90 [-17.05, 11.25]
Pavord(SC030002) 38.287 56.057 14.4%  38.29[-71.58, 148.16]
Pavord(SFCB3024) 74.085 33.576 27.7% 74.08 [8.28, 139.89] - =

Total (95% Cl) 100.0%  23.56 [-24.64, 71.77]

Heterogeneity: Tau? = 1052,95; Chiz = 5.52, df = 3 (P = 0.14); ? = 46%

Test for overall effect: Z = 0.96 (P = 0.34) -200 100 0

100 200

Favours [Placebo] Favours [Corticosteroid]



Figure S6. The mean difference of FEV1 change from baseline ICS vs placebo treatment among

patients with baseline BEC > 2%

Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
Barnes 2016 33.9 11.403 69.1%  33.90[11.55, 56.25]
Pavord(SC030002) 2572 4584 4.3% 25.72[-64.12, 115.56]
Pavord(SFCB3024) 53.505 18.394 26.6%  53.51[17.45, 89.56) - =
Total (95% CI) 100.0% 38.76 [20.18, 57.34] -

Heterogeneity: Tau* = 0.00; Chi* = 0.91, df =2 (P = 0.64); I?= 0%

Test for overall effect: Z = 4.09 (P < 0.0001) -100 -50 0 50 100

Favours [Placebo] Favours [Corticosteroid]

Figure S7. The mean difference of FEV1 change from baseline ICS+LAMA/LABA vs

LAMA/LABA treatment among patients with baseline BEC < 2%

Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
Chapman 2018 -41 28.572 16.7% -41.00[-97.00, 15.00] L
Pascoe 2015 27 16.0711 206% 27.00 [-4.50, 58.50] T
Pavord(SC0O40036) -14 17653 20.2% -14.00 [-48.60, 20.60] - "
Pavord(SFCB3024) 73.958 32408 154% 73.96 [10.44, 137.48] - =
Roche 2017 -72 21.829 18.9% -72.00[-114.78,-29.22] e
Siddiqui 2015 85.89 61.242 8.3% 85.80[-34.14, 205.92]

Total (95% CI) 100.0%  0.82[42.17, 43.82] ?

itv: Tau? = . Chi? = - - 2 = 709 + ; - b
?eklerfogenellyl.lT?ruct. 50_73.;‘1‘, gh_l . B2?3.3&‘:, df =5 (P = 0.0003); I = 79% 200 100 0 100 200
est for overall effect: Z = 0.04 (P = 0.97) Favours [bronchodilator] Favours [Corticosteroid+ bronchodilator]

Figure S8. The mean difference of FEV1 change from baseline ICS+LAMA/LABA vs

LAMA/LABA treatment among patients with baseline BEC > 2%

Mean Difference Mean Difference
—Study or Subgroup  Mean Difference  SE Weight IV, Random, 95% CI IV, Random, 95% CI
Chapman 2018 45 158166 16.8%  45.00 [14.00, 76.00] -
Pascoe 2015 49 12245 17.5%  49.00 [25.00, 73.00] -
Pavord(SC040036) -18.27 14604 17.0% -18.27 [-46.89, 10.35] -1
Pavord(SFCB3024) 80.846 18978 16.1% 80.85[43.65, 118.04] -
Roche 2017 56 16.993 16.5% -56.00 [-89.31,-22.69] -
Siddiqui 2015 64.61 18936 16.1% 64.61[27.50, 101.72] e
Total (95% Cl) 100.0% 27.15[-13.10, 67.39] i

Heterogeneity: Tau® = 2261.79; Chi* = 49.96, df = 5 (P < 0.00001); I>=90%

Test for overall effect: Z = 1.32 (P = 0.19) -200 -100 0 100 200

Favours [bronchodilator] Favours [Corticosteroid+ bronchodilator]



Figure S9. The mean difference of FEV1 change from baseline ICS vs non-1CS treatment among

patients with baseline BEC < 150cells/MI

Mean Difference

4 C1 C Jpgroup e € an nanNaom 0
Chapman 2018 13 21429 30.8% 13.00 [-29.00, 55.00]
Ferguson 2018 -13 13.7768 37.7%  -13.00[-40.00, 14.00]
Roche 2017 -68  20.62 31.5% -68.00[-108.41,-27.59]
Total (95% Cl) 100.0% -22.33 [-64.20, 19.54]

Mean Difference
- QR

ndnNaom

Heterogeneity: Tau® = 1021.94; Chi? = 8.05, df =2 (P = 0.02); P = 75%
Test for overall effect: Z= 1.05 (P = 0.30)
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Figure S10. The mean difference of FEV1 change from baseline ICS vs non-ICS treatment among

patients with baseline BEC > 150cells/pL

Mean Difference

Mean Difference
IV, Random, 95% CI

Study or Subgroup _Mean Difference SE Weight IV, Random, 95% CI
Chapman 2018 51.98 18.0207 32.8%  51.98[16.66, 87.30]
Ferguson 2018 35 17.3473 32.9% 35.00[1.00, 69.00]
Roche 2017 -59 11.23 34.3% -59.00[-81.01, -36.99]
Total (95% CI) 100.0%  8.33 [-66.82, 83.49]

Heterogeneity: Tau® = 4162.72; Chi? = 37.44, df = 2 (P < 0.00001); I* = 95%
Test for overall effect: Z = 0.22 (P = 0.83)

—a

200 -100 0 100 200
Favours [no use] Favours [use]

Figure S11. The mean difference of FEV1 change from baseline ICS vs non-ICS treatment among

patients with baseline BEC < 300cells/pL

Mean Difference

Mean Difference
IV, Random, 95% CI

udy or Subgrou Mean Differen SE Weight IV, Random, 95% CI
Chapman 2018 13 158166 34.1% 13.00 [-18.00, 44.00]
Roche 2017 -67 20.34 324% -67.00[-106.87,-27.13]
Siddiqui 2015 53.2 17.5718 33.5% 53.20 [18.76, 87.64]
Total (95% Cl) 100.0% 0.52 [-63.72, 64.77]

Heterogeneity: Tau? = 2900.39; Chi? = 20.29, df = 2 (P < 0.0001); I> = 90%
Test for overall effect: Z = 0.02 (P = 0.99)

—.—

200 100 0 100 200
Favours [no use] Favours [use]



Figure S12. The mean difference of FEV1 change from baseline ICS vs non-ICS treatment among

patients with baseline BEC > 300cells/pL

Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
Chapman 2018 69 28.572 32.7% 69.00[13.00, 125.00] -
Roche 2017 -49 1565 35.1% -49.00[-79.38, -18.62] -
Siddiqui 2015 102 30.676 32.2% 102.00[41.88, 162.12] —a
Total (95% CI) 100.0% 38.16 [-63.44, 139.77]

Heterogeneity: Tau? = 7408.12; Chi* = 26.86, df = 2 (P < 0.00001); I = 93%

Test for overall effect: Z = 0.74 (P = 0.46) -500 250 0 250 500

Favours [no use] Favours [use]

Figure S13. The mean difference of SGRQ score change from baseline ICS vs non-ICS treatment

among patients with baseline BEC < 2%

Mean Difference Mean Difference
r I Mean Differen: E Weight V. Random % Cl IV, Random,. 95% CI
Barnes 2016 -4.1 1.648 55.3%  -4.10 [-7.33,-0.87] .
Pavord(SFCB3024) 0.668 2265 447% 0.67 [-3.77, 5.11]
Total (95% Cl) 100.0% -1.97 [-6.62, 2.68]

Heterogeneity: Tau? = 7.44; Chi* = 2.90, df = 1 (P = 0.09); I = 65%
Test for overall effect: Z = 0.83 (P = 0.41)

20 -10 0 10 20
Favours [Placebo] Favours [Corticosteroid]

Figure S14. The mean difference of SGRQ score change from baseline ICS vs non-ICS treatment

among patients with baseline BEC > 2%

Mean Difference Mean Difference

_Study or Subgroup  Mean Difference  SE Weight IV. Random. 95% CI 1V, Random. 95% Cl

Barnes 2016 -5.93 2518 7.3% -5.93[-10.87,-0.99]

Pavord(SCO100470) -1.279 1.238  19.3% -1.28[-3.71, 1.15] - 1

Pavord(SCO40036) -1.625 1409 16.7% -1.63 [-4.39, 1.14] - 1

Pavord(SFCB3024) -1.226 1.264 18.9% -1.23[-3.70, 1.25]

Roche 2017 05 0566 32.8% 0.50[-0.61, 1.61] T

Siddiqui 2015 -2.04 3.158 5.0% -2.04 [-8.23, 4.15]

Total (95% CI) 100.0%  -1.12 [-2.60, 0.35] -

Heterogeneity: Tau? = 1.41; Chiz = 9.31, df = 5 (P = 0.10); I2= 46% _1’0 g . 5 1=0
Test for overall effect: Z = 1.49 (P = 0.14) Favours [no use of corticosteroid] Favours [use of corticosteroid]



Figure S15. The mean difference of SGRQ score change from baseline ICS vs placebo treatment

among patients with baseline BEC < 2%

Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
Barnes 2016 41 1648 17.7% -4.10 [-7.33, -0.87] -
Pavord(SCO100470) -0.042 1698 17.5% -0.04 [-3.37, 3.29] .
Pavord(SC0400386) -2.685 1859 17.7% -2.69 [-5.94, 0.57] - T
Pavord(SFCB3024) -3.654 2.186 15.0% -3.65 [-7.94, 0.63] - T
Roche 2017 24 0728 221% 2.401[0.97, 3.83] -
Siddigui 2015 -0.69 3.357 10.0% -0.69 [-7.27, 5.89] - 1
Total (95% CI) 100.0%  -1.30 [4.05, 1.45] *

-20 -10 0 10 20
Favours [no use of corticosteroid] Favours [use of corticosteroid]

Heterogeneity: Tau? = 8.38; Chi? = 22.07, df = 5 (P = 0.0005); I =77%
Test for overall effect: Z = 0.92 (P = 0.36)

Figure S16. The mean difference of SGRQ score change from baseline ICS vs placebo treatment

among patients with baseline BEC > 2%

Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
Barnes 2016 -5.93 2.518 41.7% -5.93[-10.87,-0.99] L
Pavord(SFCB3024) -0.646 1.303 58.3% -0.65 [-3.20, 1.91]
Total (95% CI) 100.0% -2.85[-7.95, 2.26]

I i ! |
T

20 10 0 10 20
Favours [Placebo] Favours [Corticosteroid]

Heterogeneity: Tau® = 9.94; Chi* = 3.47, df =1 (P = 0.06); I’ =71%
Test for overall effect: Z = 1.09 (P = 0.27)

Figure S17. The mean difference of SGRQ score change from baseline ICS+LAMA/LABA vs

LAMA/LABA treatment among patients with baseline BEC < 2%

Mean Difference Mean Difference
Study or Subgrou Mean Difference SE Weight IV, Random, 95% Cl IV, Random, 95% ClI
Pavord(SCO100470) -0.042 1.698 21.2% -0.04 [-3.37, 3.29] -
Pavord(SC0O40036) -2.685 1.659 21.5% -2.69 [-5.94, 0.57] — T
Pavord(SFCB3024) -3.654 2.186 17.6% -3.65 [-7.94, 0.63] - I
Roche 2017 24 0728 28.6% 2.40[0.97, 3.83] .
Siddiqui 2015 -069 3.357 11.1% -0.69 [-7.27, 5.89] - "

Total (95% CI) 100.0%  -0.62[-3.35, 2.11] ?
Heterogeneity: Tau? = 6.27; Chi? = 13.78, df = 4 (P = 0.008); = 71% y : iy y

-82 i 20 0 0 10 20
Test for overall effect: Z = 045 (P = 0.66) Favours [bronchodilator]  Favours [Corticosteroid+ bronchodilator]




Figure S18. The mean difference of SGRQ score change from baseline ICS+LAMA/LABA vs
LAMA/LABA treatment among patients with baseline BEC > 2%
Mean Difference Mean Difference
r I Mean Difference SE Weight IV, Random, 95% CI 1V, Random, 95% CI

Pavord(SCO100470) 1279 1.238 14.9%  -1.28[-3.71,1.15] —

Pavord(SCO40036) 1625 1409 116%  -1.63[-4.39, 1.14] 1

Pavord(SFCB3024) 1226 1.264 14.3%  -1.23[-3.70, 1.25] S

Roche 2017 0.5 0.566 56.8% 0.50 [-0.61, 1.61] —Til—

Siddiqui 2015 204 3158 24%  -2.04[-823, 4.15]

Total (95% Cl) 100.0% -0.32 [-1.29, 0.65] ?

Heterogeneity: Tau? = 0.11; Chi? = 4.31, df = 4 (P = 0.37); I = 7% 71‘0 5 T 5 150

Test for overall effect: Z = 0.65 (P = 0.52)

Favours [bronchodilator] Favours [Corticosteroid+ bronchodilator]

Figure S19. The risk ratio of exacerbations COPD ICS vs non-ICS treatment among patients with

baseline BEC > 2%

Risk Ratio Risk
—Study or Subgroup _log[Risk Ratio]  SE Weight 1V, Random, 95% CI IV. Rando
Barnes 2016 01278 01213  8.0% 0.88 [0.69, 1.12]
Chapman 2018 -0.1985 01509  6.9% 0.82[0.61, 1.10]
Papi 2017 0 0.1075 8.6% 1.00 [0.81, 1.23] —
Papi 2018 02157 0102 8.8% 0.81 [0.66, 0.98] —
Pascoe 2015 0.3425 00755 9.9% 0.71 [0.61, 0.82) —
Pavord(SCO30002) 02231 02714  3.6% 0.80 [0.47, 1.36]
Pavord(SCO40036) -0.2877 01139  B8.3% 0.75[0.60, 0.94] —
Pavord(SFCB3024) 01054 0121  8.0% 0.90[0.71, 1.14] —
Roche 2017 01054 0.0481 10.8% 1.11[1.01, 1.22]
Siddiqui 2015 -0.4155 00988  9.0% 0.66 [0.54, 0.80] —
Vestbo 2017 -0.3567 00995  8.9% 0.70[0.58, 0.85] —
Watz 2016 01989 0095 9.1% 0.82[0.68, 0.99] —
Total (95% CI) 100.0%  0.82[0.73, 0.93] <>

Ratio
m, 95%Cl

Heterogeneity: Tau? = 0.03; Chi? = 50.36, df = 11 (P < 0.00001); I* = 78%

Test for overall effect: Z = 3.10 (P = 0.002) Favours [ICS]

05 07 1 16 2

Favours [non-ICS]

Figure S20. The risk ratio of exacerbations COPD ICS vs non-ICS treatment among patients with

baseline BEC < 2%

Risk Ratio Risk Ratio
_ Study or Subgroup _log[Risk Ratio]  SE Weight IV, Random,95%Cl V. Random,95%Cl

Barnes 2016 -0.2107 0.0853 12.0% 0.81[0.69, 0.96] -
Chapman 2018 0.1484 0.2801 3.0% 1.16[0.67, 2.01] -1
Papi 2017 -0.1863 0.1407 7.9% 0.83[0.63, 1.09] -
Papi 2018 -0.0587 0.1448 7.7% 0.94[0.71, 1.25] - 1
Pascoe 2015 -0.1054 0.1023 10.6% 0.90[0.74, 1.10] e
Pavord(SC030002) 0.2151 0.3375 2.2% 1.24[0.64, 2.40]
Pavord(SC040036) 0.1655 0.127 8.8% 1.18[0.92, 1.51] T
Pavord(SFCB3024) 0.1484 0.196 5.2% 1.16 [0.79, 1.70] -
Roche 2017 0.1744 0.0603 14.1% 1.19[1.06, 1.34] -
Siddiqui 2015 -0.2614 0.1346 8.3% 0.77 [0.59, 1.00] -
Vestbo 2017 -0.0694 0.1141 9.7% 0.93[0.75, 1.17] -
Watz 2016 -0.0198 0.1045 10.4% 0.98 [0.80, 1.20] -1
Total (95% CI) 100.0% 0.97 [0.87, 1.08] *

Heterogeneity: Tau? = 0,02; Chi? =24 .53, df =11 (P = 0.01); > =55%

Test for overall effect: Z = 0.55 (P = 0.58) 05 07 ! 15

2

Favours [ICS] Favours [non-ICS]



Figure S21. The risk ratio of exacerbations COPD ICS vs non-ICS treatment among patients with

baseline BEC >3%

Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Papi 2017 -0.0305 0.1381 16.2% 0.97 [0.74, 1.27] M
Pavord(SC040036) -0.0726 0.1381 16.2% 0.93[0.71, 1.22] "
Pavord(SFCB3024) -0.1625 0.1428 16.0% 0.85[0.64, 1.12] ™
Roche 2017 0.0944 0.0632 19.8% 1.10[0.97, 1.24] il
Siddiqui 2015 -0.5656 0.1264 16.8% 0.57 [0.44, 0.73] -
Watz 2016 -0.4447 0.1595 15.1% 0.64 [0.47, 0.88] -
Total (95% Cl) 100.0% 0.83 [0.66, 1.04] <&
Heterogeneity: Tau? = 0.06; Chi2 = 28.06, df = 5 (P < 0.0001); 1> = 82% of p 0 5 ofs J 2 5

Test for overall effect: Z=1.60 (P = 0.11)

Favours [ICS] Favours [non-ICS]

Figure S22. The risk ratio of exacerbations COPD ICS vs non-ICS treatment among patients with

baseline BEC < 3%

Risk Ratio Risk Ratio
Study or Subgroup __log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Papi 2017 -0.0726 0.1166 14.4% 0.93 [0.74, 1.17] -
Pavord(SC040036) -0.0943 0.0977 16.5% 0.91[0.75, 1.10] -
Pavord(SFCB3024) 0.1454 0.1491 11.3% 1.16 [0.86, 1.55] T
Roche 2017 0.151 0.0454 22.7% 1.16 [1.06, 1.27] -
Siddiqui 2015 -0.2231 0.1008 16.2% 0.80 [0.66, 0.97] -
Watz 2016 -0.0392 0.0784 18.9% 0.96 [0.82, 1.12] =
Total (95% CI) 100.0% 0.98 [0.86, 1.12]
Heterogeneity: Tau? = 0.02; Chi?=17.13, df =5 (P = 0.004); 2 =71% 0j5 OjT i 1j5 é

Test for overall effect: Z=0.28 (P =0.78)

Favours [ICS] Favours [non-ICS]

Figure S23. The risk ratio of exacerbations COPD ICS vs non-ICS treatment among patients with

baseline BEC > 150 cells/uL

Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% ClI
Chapman 2018 0.3293 0.1783 13.8% 1.39[0.98, 1.97] —
Ferguson 2018 -0.9416 0.1876 13.4% 0.39 [0.27, 0.56]
Lipson 2018 -0.3857 0.0471 18.7% 0.68 [0.62, 0.75] -
Pascoe 2015 -0.3857 0.0724 18.0% 0.68 [0.59, 0.78] -
Roche 2017 0.0723 0.0472 18.7% 1.07 [0.98, 1.18] il
Watz 2016 -0.1625 0.0918 17.4% 0.85[0.71, 1.02] —
Total (95% CI) 100.0% 0.79 [0.62, 1.01] P
Heterogeneity: Tau? = 0.08; Chi2 = 80.00, df = 5 (P < 0.00001); I = 94% 0 p 0? s ; 2 5

Test for overall effect: Z = 1.89 (P = 0.06)

Favours [use] Favours [no use]



Figure S24. The risk ratio of exacerbations COPD ICS vs non-ICS treatment among patients with

baseline BEC < 150 cells/uL

Study or Subgroup log[Risk Ratio] SE
Chapman 2018 -0.1863 0.21
Ferguson 2018 -0.4943 0.2027
Lipson 2018 -0.1278 0.0615
Pascoe 2015 -0.0513 0.1006
Roche 2017 0.2231 0.0606
Watz 2016 -0.0726 0.103

Total (95% CI)

Weight

Risk Ratio

IV, Random, 95% CI

v

Risk Ratio
. Random, 95% CI

10.5%
10.9%
21.1%
18.2%
21.2%
18.0%

100.0%

0.83 [0.55, 1.25]
0.61[0.41, 0.91]
0.88[0.78, 0.99]
0.95[0.78, 1.16]
1.25 [1.11, 1.41]
0.93[0.76, 1.14]

0.93 [0.77, 1.11]

Heterogeneity: Tau? = 0.04; Chi* = 25.36, df = 5 (P = 0.0001); I* = 80%

Test for overall effect: Z=0.82 (P =0.41)

_

41

JE -

*

0.2

0.5

Favours [use]

1 2 5
Favours [no use]

Figure S25. The risk ratio of exacerbations COPD ICS vs non-ICS treatment among patients with

baseline BEC > 200 cells/uL

r r log[Risk Rati E_Weigh
Papi 2018 -0.2157 0.1098 27.2%
Pavord(SCO30002) -0.1625 0.372 2.8%
Pavord(SC040036) -0.1393 0.1037 29.9%
Pavord(SFCB3024) -0.1393 0.1487 16.0%
Vestbo 2017 04447 01176 24.2%
Total (95% CI) 100.0%

Risk Ratio
IV, Random, 95% Cl

Risk Ratio

IV, Random % CI

0.81[0.65, 1.00]
0.85[0.41, 1.76]
0.87 [0.71, 1.07]
0.87 [0.65, 1.16]
0.64 [0.51, 0.81]

0.79 [0.70, 0.89]

Heterogeneity: Tau? = 0.00; Chi* = 4.51, df = 4 (P = 0.34); I = 11%

Test for overall effect: Z = 3.76 (P = 0.0002)
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Favours [use] Favours [no use]

Figure S26. The risk ratio of exacerbations COPD ICS vs non-ICS treatment among patients with

baseline BEC < 200 cells/uL

Study or Subgroup log[Risk Ratio] SE Weight
Papi 2018 -0.137 0.1194 21.5%
Pavord(SC0O30002) 0.3716 0.2606 4.9%
Pavord(SC0O40036) -0.0305 0.0983 30.1%
Pavord(SFCB3024) 0.1398 0.1788 10.2%
Vestbo 2017 -0.0866 0.0925 33.3%
Total (95% CI) 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 4.43, df = 4 (P =0.35); 1= 10%

Test for overall effect: Z = 0.60 (P = 0.55)

Risk Ratio
IV, Random, 95% CI

Risk Ratio

IV, Random, 95% Cl

0.87[0.69, 1.10]
1.45 [0.87, 2.42)
0.97 [0.80, 1.18]
1.15[0.81, 1.63]
0.92[0.76, 1.10]

0.97 [0.86, 1.08]
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Figure S27. The risk ratio of exacerbations COPD ICS vs non-ICS treatment among patients with

baseline BEC > 300 cells/uL

Risk Ratio
IV, Ran 5% Cl

Risk Ratio

E Weigh 1V, Ran

Chapman 2018
Roche 2017
Watz 2016

Total (95% CI)

-0.6162 0.2999 25.1%
0.0943 0.0826 39.7%
-0.4463 0.1575 35.2%

100.0%

0.54 [0.30, 0.97]
1.10[0.93, 1.29]
0.64 [0.47, 0.87]

0.76 [0.48, 1.21]

Heterogeneity: Tau? = 0.14; Chi* = 12.94, df = 2 (P = 0.002); I* = 85% !

Test for overall effect: Z = 1.15 (P = 0.25) 0.01 Fgll\;]ours [use]

1 10 100
Favours [no use]

Figure S28. The risk ratio of exacerbations COPD ICS vs non-ICS treatment among patients with

baseline BEC < 300 cells/pL

Risk Ratio Risk Ratio

Study or Subgroup __log[Risk Ratio] SE Weight IV, Random, 95% CI 1V, Random, 95% CI
Chapman 2018 0.0296 0.1551 16.2% 1.03 [0.76, 1.40] "
Roche 2017 0.151 0.0401 48.0% 1.16 [1.08, 1.26] L
Watz 2016 -0.0408 0.0742 35.8% 0.96 [0.83, 1.11]
Total (95% CI) 100.0% 1.06 [0.92, 1.23]

(T 2= . 2 = = - . |2 = 2O, t t t t t
Heterogeneity: Tau? = 0.01; Chi2=5.41, df =2 (P = 0.07); > = 63% 05 07 1 15 2

Test for overall effect: Z=0.84 (P = 0.40)

Favours [use]

Favours [no use]

Figure S29. The odds ratio of exacerbations COPD baseline BEC > 2% vs baseline BEC < 2%

Odds Ratio Odds Ratio

_Study or Subgroup log[Odds Ratio]  SE Weight V. Random, 95% CI IV, Random, 85% Cl

Aksoy 2018 -1.1335 00526 10.3% 0.32[0.29, 0.36] -

Bélanger 2018 0604 0233 9.0% 1.83[1.16, 2.89] —

Chan 2020 1.0919 03782 7.3% 2,98 [1.42, 6.25] —

Couillard 2017 1.2726 04095 7.0% 3.57 [1.60, 7.97] —_—

Duman 2015 03392 01378  9.9% 0.71[0.54, 0.93] -

Hastie 2017 0.018 0.0926 10.2% 1.02 [0.85, 1.22] T

Kerkhof 2017 0122 0056 10.3% 1.13[1.01, 1.26] il

Oshagbemi 2018 00198 0.0363 10.4% 1.02 [0.95, 1.10] r

Prins 2017 1.075 0.3696  7.4% 2,93 [1.42, 6.05] —

Song 2017 0198 032 8.0% 0.82[0.44, 1.54] -1

Watz 2016 0.1680 0.0929 10.2% 1.18[0.99, 1.42] nl

Total (95% CI) 100.0% 1.19 [0.82, 1.72] ?

Heterogeneity: Tau? = 0.34; Chi* = 454.74, df = 10 (P < 0.00001); I* = 98%

Test for overall effect: Z =0.90 (P = 0.37) 0.08 0.2 ! 5 20

Favours [EOS = 2%] Favours [EOS <2%)]



Figure S30. The odds ratio of exacerbations COPD baseline BEC > 3% vs baseline BEC < 3%

Odds Ratio
_Study or Subgroup  log[Odds Ratio]  SE Weight IV, Random, 95% Cl

Odds Ratio
IV, Random,95% Cl

Bélanger 2018 0688 026 8.3% 1.99 [1.20, 3.31]
Cheng 2016 -0.6808 03733  4.9% 0.511[0.24, 1.05]
Couillard 2017 1166 0446 3.7% 3.21[1.34, 7.69]
Song 2017 0.166 0.357 5.3% 1.18 [0.59, 2.38]
Vedel-Krogh 2018 0.784 0591 2.3% 2.19[0.69, 6.98]
Watz 2016 0.2539 0.1229 16.6% 1.29[1.01, 1.64]
Yun(COPDGene) 0.565 0.099 18.5% 1.76 [1.45, 2.14]
Yun(ECLIPSE) 0.199 0084 19.6% 1.22 [1.03, 1.44]
Zeiger 2018 0.223 0067 20.8% 1.25[1.10, 1.43]
Total (95% CI) 100.0% 1.38 [1.15, 1.66]

R —

Heterogeneity: Tau? = 0.04; Chi2 = 23.75, df = 8 (P = 0.003); I = 66% !
Test for overall effect: Z = 3.48 (P = 0.0005)

0.1

0.2

05 1 2 5

Favours [EOS = 3%)] Favours [EOS < 3%)]

Figure S31. The odds ratio of exacerbations COPD baseline BEC > 4% vs baseline BEC < 4%

Odds Ratio Odds Ratio
_Study or Subgroup __log[Odds Ratio]  SE Weight 1V, Random, 95% CI IV, Random, 95%Cl
Bélanger 2018 0742 0286 6.3% 2.10[1.20, 3.68]
Song 2017 0293 0474 23% 1.34 [0.53, 3.39]
Watz 2016 0.4161 0.1641 19.0% 1.52 [1.10, 2.09] -
Zeiger 2018 0392 0.084 725% 1.48 [1.26, 1.74] |
Total (95% CI) 100.0% 1.52[1.32,1.74] *
[ 2 - . Chi? = - - .12 =09 t t + + t +
Heterogeneity: Tau? = 0.00; Chi* = 1.45, df = 3 (P = 0.69); I’ = 0% 01 o2 05 1 2 5 10

Test for overall effect: Z = 5.82 (P < 0.00001)

Favours [EOS = 4%] Favours [EOS < 4%]

Figure S32. The odds ratio of exacerbations COPD baseline BEC > 5% vs baseline BEC < 5%

Odds Ratio Odds Ratio
_ Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% ClI
Song 2017 0.784 0.591 2.3% 2.19[0.69, 6.98] ]
Watz 2016 0.511 0.2191 16.6% 1.67 [1.08, 2.56] -
Zeiger 2018 0.565 0.099 81.2% 1.76 [1.45, 2.14] ||
Total (95% CI) 100.0% 1.75 [1.47, 2.09] *
it 2 = . 2 - = = L2 = 09 t t + t
Heterogeneity: Tau? = 0.00; Chi? = 0.20,df =2 (P = 0.91); P=0% 0.05 0.2 1 5 20

Test for overall effect: Z = 6.29 (P < 0.00001)

Favours [EOS = 5%] Favours [EOS < 5%]



Figure S33. The odds ratio of exacerbations COPD baseline BEC > 150 cells/uL vs baseline

BEC < 150 cells/uL

Odds Ratio Odds Ratio
Study or Subgroup __log[Odds Ratio] SE Weight IV, Random. 95% ClI IV, Random, 95% CI
Singh 2020 0.0677 0.0194 72.7% 1.07 [1.03, 1.11] R 3
Watz 2016 0.1345 0.0932 9.9% 1.14 [0.95, 1.37] ]
Zeiger 2018 -0.0305 0.0674 17.4% 0.97 [0.85, 1.11] L
Total (95% CI) 100.0% 1.06 [1.00, 1.12] .

Heterogeneity: Tau? = 0.00; Chi? = 2.57, df = 2 (P = 0.28); I = 22%

Test for overall effect: Z = 1.85 (P = 0.06) 07 0.85 1 1.2 15

Favours [EOS = 150] Favours [ EOS < 150]

Figure S34. The odds ratio of exacerbations COPD baseline BEC > 200 cells/uL vs baseline

BEC < 200 cells/uL

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI 1V, Random, 95% CI
Bélanger 2018 0.6471 0.2002 18.0% 1.91[1.29, 2.83] -
Hasegawa 2016 1.1378 0.4016 8.1% 3.12[1.42, 6.85]
Peng 2021 1.1436 0.4399 7.1% 3.14[1.32, 7.43]
Song 2017 -0.1985 0.3176 11.2% 0.82[0.44, 1.53] D
Yun(COPDGene) 02151 0.0897 26.7% 1.24[1.04, 1.48] =
Yun(ECLIPSE) 0.0953 0.0538 28.9% 1.10[0.99, 1.22] il
Total (95% Cl) 100.0% 1.42 [1.10, 1.85] <>

Heterogeneity: Tau® = 0.06; Chi* = 19.91, df = 5 (P = 0.001); I = 75%

Test for overall effect: Z = 2.64 (P = 0.008) 01 02 0.5 1 2 3 10

Favours [EOS = 200] Favours [EOS < 200]

Figure S35. The odds ratio of exacerbations COPD baseline BEC > 300 cells/uL vs baseline

BEC < 300 cells/uL

Odds Ratio Odds Ratio
Study or Subgrou log[Odds Ratio’ SE Weight IV, Random. 95% ClI IV, Random, 95% CI
Bélanger 2018 0.7701 0.2591 2.5% 2.16[1.30, 3.59]
Couillard 2017 1.1663 0.4457 0.9% 3.21[1.34, 7.69]
Hasegawa 2016 0.1133 0.0139 23.6% 1.12[1.09, 1.15] u
Nishimura 2021 0.4075 0.3393 1.5% 1.50 [0.77, 2.92] ]
Peng 2021 0.9828 0.4427  0.9% 2.67 [1.12, 6.36]
Siddiqui 2015 -0.3467 0.1707 Not estimable
Singh 2020 0.0862 0.0289 21.8% 1.09[1.03, 1.15] -
Song 2017 0.1655 0.3537 1.4% 1.18 [0.59, 2.36] -
Vedel-Krogh 2018 1.1442 0.4049 1.1% 3.14[1.42, 6.94]
Watz 2016 0.4266 0.1589  5.6% 1.63[1.12, 2.09] -
Yun(COPDGene) 0.2776 0.1024 10.2% 1.32[1.08, 1.61] -
Yun(ECLIPSE) 0.1823 0.0681 15.0% 1.20[1.05, 1.37] -
Zeiger 2018 0.2231 0.0852 15.5% 1.25[1.10, 1.42] -
Total (95% CI) 100.0% 1.24 [1.14, 1.35] L

Heterogeneity: Tau? = 0.01; Chi* = 33.72, df = 11 (P = 0.0004); I =67%

Test for overall effect: Z = 5.09 (P < 0.00001) 0.2 0.5 ! 2 5

Favours [EOS = 300] Favours [EOS < 300]



Figure S36. The odds ratio of exacerbations COPD baseline BEC > 400 cells/uL vs baseline

BEC <400 cells/uL
Odds Ratio Odds Ratio

_ Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
Bélanger 2018 0.9555 0305 5.3% 2.60 [1.43,4.73]
Peng 2021 1.0609 05082 2.1% 2.89[1.07,7.82]
Song 2017 0.2927 04732 2.4% 1.34 [0.53, 3.39] - 1
Watz 2016 0.5092 0.2154 9.6% 1.66 [1.09, 2.54] -
Yun(COPDGene) 047 0.13 19.6% 1.60 [1.24, 2.06] =
Yun(ECLIPSE) 0.239 0.0827 304% 1.27 [1.08, 1.49] -
Zeiger 2018 0.392 0.0821 30.6% 1.48 [1.26, 1.74] -
Total (95% CI) 100.0% 1.51 [1.31, 1.75] ‘

Heterogeneity: Tau? = 0.01; Chi? = .14, df = 6 (P = 0.17); 17 = 34%

Test for overall effect: Z = 5.54 (P < 0.00001) 01 02 05 1 2

5 10
Favours [EOS = 400] Favours [EOS

Figure S37. The odds ratio of exacerbations COPD baseline BEC > 500 cells/uL vs baseline

BEC < 500 cells/puL
0Odds Ratio Odds Ratio
Study or Subgroup __log[Odds Ratio]  SE_Weight _IV. Random. 95% Cl IV. Random. 95% Cl
Song 2017 0.7839 05893  2.7% 2.19 [0.69, 6.95] ]
Zeiger 2018 05663 0.0989 97.3%  1.76[1.45,2.14] B
Total (95% CI) 100.0% 1.77 [1.46, 2.14] <&

Heterogeneity: Tau? = 0.00; Chi2=0.13,df =1 (P =0.71); 2= 0%

Test for overall effect: Z = 5.86 (P < 0.00001) o1 0.2 0.5 1 2 s 10

Favours [ EOS = 500] Favours [EOS < 500]

Figure S38. The hazard ratio of mortality baseline BEC > 2% vs baseline BEC < 2%

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Bafadhel 2016 0.1133 0.3817 20.8% 1.12[0.53, 2.37] - ™
Bélanger 2018 0198 0343 245% 0.82[0.42, 1.61] ——
Mendy 2018 -0.932 0446 162% 0.39[0.16, 0.94] —
Zysman 2017 0.02 0.244 38.6% 1.02 [0.63, 1.65]
Total (95% Cl) 100.0% 0.85 [0.57, 1.24]
Heterogeneity: Tau? = 0.04; Chi? = 4.05, df = 3 (P = 0.26); I = 26% 0‘_02 of ] ; 1’0 5’0

Test for overall effect: Z = 0.85 (P = 0.39) Favours [EOS = 2%] Favours [EOS < 2%]



Figure S39. The hazard ratio of mortality baseline BEC > 200 cells/uL vs baseline BEC < 200

cells/uL
Hazard Rati E Weigh
Bafadhel 2016 0.1133 0.3817 10.7%
Gonzalez - Barcala 2019 -0.2256 0.4536 7.6%

Zhang 2020 -0.2744 0.1379 81.8%

Total (95% CI) 100.0%
Heterogeneity: Tau? = 0.00; Chi?=0.91, df = 2 (P = 0.63); I>=0%
Test for overall effect: Z = 1.84 (P = 0.07)

Figure S40. The hazard ratio of mortality baseline BEC > 300 cells/uL vs baseline BEC < 300

cells/uL
Study or Subgroup log[Hazard Ratio] SE Weight
Gonzalez - Barcala 2019 -0.3355 0.5677 1.4%
Hasegawa 2016 -0.1393 0.0895 57.3%
Hegewald 2020 -0.3011 0.1332 25.9%
Nishimura 2021 -0.7744 0.6953 0.9%
Zhang 2020 -0.2485 0.1783 14.4%
Total (95% CI) 100.0%

Heterogeneity: Tau® = 0.00; Chi* = 1.84, df =4 (P = 0.76); F = 0%
Test for overall effect: Z = 3.04 (P = 0.002)

Hazard Ratio

Hazard Ratio

IV, Random, 95% Cl IV, Random, 95% Cl
1.12[0.53, 2.37] —r
0.80 [0.33, 1.94] —
0.76 [0.58, 1.00] L |
0.80 [0.62, 1.02] <
0.05 0.2 1 5 20

Hazard Ratio
IV, Random, 95% CI

Favours [EOS = 200] Favours [EOS 200]

Hazard Ratio
IV. Random, 95% CI

0.71[0.23, 2.18]
0.87 [0.73, 1.04]
0.74 [0.57, 0.96]
0.46 [0.12, 1.80]
0.78 [0.55, 1.11]

0.81[0.71, 0.93]

—
L

g
01 02 05 1 2
Favours [EOS = 300] Favours [EO

5 10
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Figure S41. The odds ratio of GOLD Il1+1V in patients with baseline high BEC vs low BEC

High EOS Low EOS Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bélanger 2018 80 173 153 306 5.4% 0.86 [0.59, 1.25] —
Couillard 2017 22 55 52 112 1.9% 0.77 [0.40, 1.48]
DiSantostefano 2016 46 634 15 314 23% 1.56 [0.86, 2.84] ]
Landis 2018 634 2587 1670 7293 28.2% 1.09 [0.98, 1.21] il
Lv 2021 35 76 53 98 2.3% 0.72[0.40, 1.32] 7
Poder 2018 80 173 153 306 5.4% 0.86 [0.59, 1.25] I
Serafino-Agrusa 2016 15 20 90 112 0.7% 0.73[0.24, 2.23]
Singh 2020 1226 12029 1009 10096 31.5% 1.02[0.94, 1.12] "
Zeiger 2018 321 1374 1517 5871 22.3% 0.87 [0.76, 1.00] -
Total (95% CI) 17121 24508 100.0% 0.98 [0.89, 1.08]
Total events 2459 4712

Heterogeneity: Tau? = 0.01; Chi* = 11.96, df = 8 (P = 0.15); I? = 33%
Test for overall effect: Z = 0.39 (P = 0.70)

1

05 07 15 2
Favours [High EOS] Favours [Low EOS]



Figure S42. The mean difference of baseline FEV1/FVC in patients with baseline high BEC vs

low BEC
High EOS Low EOS Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random, 95% Cl IV, Random, 95% CI
Bafadhel 2016 46.6 14.9606 62 467 14799 181 6.6% -0.10 [-4.40, 4.20] -1
Bélanger 2018 47 129 173 47 11.6 306 22.9% 0.00 [-2.32, 2.32] - 1r
Couillard 2017 47.7 13.1 55 475 12 112 7.3% 0.20 [-3.91, 4.31] —
Lv 2021 58.74 10.14 0 5722 11.32 0 Not estimable
Oh 2018 51.7 115 424 497 11.2 205 34.7% 2.00[0.12, 3.88] —
Poder 2018 47 129 173 47 11.6 306 22.9% 0.00[-2.32, 2.32] -1
Prins 2017 425 13.6 39 399 124 168 5.7% 2.60 [-2.06, 7.26]
Total (95% CI) 926 1278 100.0% 0.85 [-0.26, 1.96] A

Heterogeneity: Tau? = 0.00; Chi* = 3.29, df = 5 (P = 0.66); I = 0% ’

7= N 4 2 0 2 4
Test for overall effect: Z = 1.50 (P = 0.13) Favours [Hith EOS] Favours [Low EOS]
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