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Figure S2. Pooled risk ratios for pneumonia - cohort studies.

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Cho 2017 0.01498 0.1304 5.4% 1.02[0.79,1.32] I
Crit 2009 (TORCH]) 0.4253 01072 6.2% 1.53[1.24,1.89] I
Flynn 2014 0.4574 01035 6.3% 1.58[1.29,1.94] —
Gershaon 2014 001 00421 B1% 1.01 [0.83,1.10] T
Jansaon 2018 (ARCTIC) 0207 0057 T.7% 1.23[01.10,1.38] -
Kandzerska 2019 -0.0101 0.0187 B.5% 0.99[0.96, 1.02] b
Lee 2014 0.0583 0.01496 B.5% 1.06[1.02,1.10] ™
Lim 2013 0.47 01058 6.2% 1.60[1.30,1.87] —
Lin 2016 0.2311 01028 6.3% 1.26[1.03, 1.54] —
Morras 2018 (PHEUMOCORT) 01487 01512 4.8% 117 [0.87,1.57) [ —
Suissa 2018 0.3148 0.0805 7.0% 137 [1.17,1.600 I
Suissa 20149h 0.4095 0.2356 3.0% 1.51 [0.95, 2.39] T
Suissa 2020 03784 0178 41% 1.46[1.03, 2.07] —
Tashkin 2018 (UPLIFT) 0.0296 0.1484 4.9% 1.03[0.77,1.38] T
Yawn 2013 04121 0.0314 B.3% 1.81[1.42,1.61] -
Yeh 2020 0.2927 0.1596 4 6% 1.34[0.98, 1.83] | E—
Total (95% CI) 100.0% 1.26 [1.14, 1.38] L 2
Heterogeneity: Tau®= 0.03; Chi*= 207.98, df=15 (P = 0.00001); F= 93% 102 D:S 112 51

Testfor overall effect: Z= 4.55 (P = 0.00001) Favours ICS  Favours No ICS

Footnote: Janson 2018 includes two study arms with ICS (high and low dose). In this analysis
we have used the low dose arm



Figure S3. Pooled risk ratios for fractures — cohort studies.

Hazard Ratio Hazard Ratio
Study or Subgroup __log[Hazard Ratio] SE Weight IV, Random, 95% CI I, Random, 95% CI
Flynn 2014 00583 01765 0,7%  1,06[0,75,1,50] ——
Gershon 2014 01222 0,0885 3,0%  1,13[0,95,1,34] T
Kandzerska 2019 0 00155 96,3%  1,00(0,97,1,03] [ |
Total (95% Cl) 100,0% 1,00 (0,97, 1,03] {

Heterogeneity: Tau®= 0,00; Chi*= 1,95, df= 2 (P = 0,38); F= 0%
Test for overall effect Z= 0,27 (P=0,79)
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Favours ICS Favours No ICS



Figure S4. Pooled risk ratios for eye disorders.

ICS Ho ICS Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI ABCDEF
5.4.1 Fluticasone
Burge 2000 (ISOLDE) 5 376 7 75 17% 0.71[0.23,2.22 . [ 1 ]
Calverley 2007 (TORCH) 22 3088 16 3086 5.4% 1.37[0.72, 2.60] T e
Dransfield 2013 26 2437 ] 818 3.9% 0.97 [0.46, 2.08] T e
Westho 2016 (SLS COPD) 2 1398 21403 0.6% 1.01[014,7.12] ? .
Westho 2016 (SUMMIT) 119 8287 102 8271 32.4% 1.16[0.89,1.51] - ee
Wedzicha 2008 (INSPIRE) 2 658 3 BES 0.7% 0.67[011,4.02] — ..
Subtotal (95% Cl) 16262 14618 44.7% 1.13[0.91, 1.42] »
Tatal events 176 138
Heterogeneity, Tau®=0.00; Chi*=1.81, df= 48 (P=0591); F= 0%
Testfor overall effect Z=110(P=0.27)
5.4.2 Budesonide
Kenwin 2019 (KRONOS) 5 282 0 174 03% 1051 [0.61,181.00] T 200000
Rabe 2020 (ETHOS) 72 B404 7 M28 116% 0.88[0.57,1.37] - 927200
Subtotal (95% CI) 6686 2299  11.8% 2.06 [0.19, 22.11] —— i ——
Total events a0 27
Heterogeneity: Tau®=2.18; Chi®= 3.02 df=1 (P =0.08); F=67%
Test for averall effect: Z= 060 {F = 0.55)
5.4.3 Triamcinolone
Wige 2000 (LHS) 122 859 114 85T 434% 1.07 [0.85, 1.34] 1 L LD LT
Subtotal {95% CI) 559 557  43.4% 1.07 [0.85, 1.34] 2
Total events 122 114
Heterageneity: Mot applicable
Testfor averall effect: Z= 056 {F = 0.58)
Total (95% CI) 23507 17474 100.0% 1.08 [0.93, 1.25] y
Total events 378 280
Heterogeneity: Tau®= 0.00; Chi*= 4.98, df= 8 (P = 0.76); F= 0% ID ) 051 150

Testfor averall effect: Z=1.00 (P =0.32)

Testfor subgroup diferences: Chi*= 041, df=2{FP=0.81), F=0%

Risk of bias legend
() Random sequence generation (selection bias)
(B) Allocation concealment (selection hias)

(C) Blinding of participants and persannel {perfarmance hias)
D) Elinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition hias)
(Fy Selective reporting {reporting bias)

Favours IS Favours nolCS



Figure S5. Pooled risk ratios for different eye disorders A) Cataracts. B) Other ICS-

associated eye disorde

rs.

A
ICS Ho ICS Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEF
Burge 2000 (50LDE) 5 3Tk T 375 1A% 0.71[0.23, 2.27] — [TTEXL 1]
Calverley 2007 (TORCH) 22 3008 16 3086 20.5% 1.37 [0.72, 2.60] - o000
Kerwin 2019 (KRONOS) g 282 0174 1.3%  10.51[0.61,181.00] I+ 20008
YWise 2000 (LHS) 122 558 114 887 TO7% 1.07 [0.85, 1.34] I LT 11T 1]
Total (95% CI) 4315 4192 100.0% 1.12 [0.81, 1.55]
Total events 157 137
Heterogeneity: Tau= 0.03; Chi*= 3.57, df= 3 (P = 0.31); *= 16% ID 02 n=1 1’0 50’
Testfor overall effect: Z= 068 (P =044 : Fa.\rnurs IG5 Favours no ICS
Risk of hias leqend
() Random sequence generation (selection hias)
B) Allocation concealment (selection hias)
(C) Blinding of padicipants and personnel {performance hias)
D) Blinding of outcome assessment (detection hias)
(E) Incomplete outcome data (attrition hias)
(Fi Selective reporing {reporting bias)

B

ICS Ho ICS Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEF
Dransfield 2013 26 2437 9 818 10.5% 0.97 [0.46, 2.06]
vestho 2016 (SLS COPD) 2 1396 21403 1.5% 1.01[0.14,7.12]
vestho 2016 (SUMMIT) 119 8297 102 8271 861% 116 [0.89, 1.51] (1111 1]
Wedzicha 2008 (NSPIRE) 2 BEB 3 BES  1.9% 067 [0.11, 4.07] — LT T 1T 1]
Total (95% CI) 12788 11157 100.0% 1.13[0.88, 1.44] *
Total events 149 116
Heterogeneity: Tau®=0.00; Chi*= 054, df=3 (P =081), F=0% 'D.DE 071 1'0 50'

Testfor averall effect Z= 096 (P =0.34)

Risk of bias legend

() Random sequence generation (selection bias)
(B) Allocation concealment (selection hias)
(C) BElinding of paricipants and personnel {perfarmance hias)
(D3 Blinding of outcome assessment {detection bias)

(E) Incomplete outcome data (attrition hias)

(Fy Selective reporting {reporting bias)

Favours IG5 Favours no IG5



Figure S6. Pooled risk ratios for oral candidiasis.

ICS No ICS Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEF
10.2.1 Fluticasone
Aaran 2007 (OPTIMAL) 6 145 1304 08% 12.58[1.53,103.52) — 9090920
Burge 2000 (ISOLDE) 41 37E 24 375 10.0% 1.70 [1.08, 2.76] — 2007200
Calverley 2003b (TRISTAM) 15 732 10 T33 B.5% 481 [2.29, 8.87] —_—
Calverley 2007 (TORCH) 240 3088 B2 3086 161% 386 [2.93, 5.08] -
Ferguson 2008 16 394 g 388 4.8% 1.87 [0.85, 4.55] T
Wedzicha 2008 {(INSPIRE) 40 6a8 20 BES 9.1% 2021149, 3,47 I
Wedzicha 2017 (FLAME) 71 1880 20 1678 9.8% 385217, 5.80] —
Wouters 2005 (COSMIC) 9 189 g 184 3% 1.78 [0.60, 5.13] T
Subtotal (95% CI) ¥272 113 60.4% 2.80[2.02, 3.89] L 2
Total events 468 150
Heterogeneity Tau*=0.11; Chif=16.30, df= 7 (P=0.02; F=&47%
Test for overall effect Z=619 (P = 0.00001)
10.2.2 Budesonide
Calvetley 20033 8 &l 2 811 16% 4.00[0.85,18.74] . @207200
Pawels 1999 (ELIROSCOF) kil 643 10 634 B.2% 306 [1.51, 6.18] - @0000
Rahe 2020 (ETHOS) 169 G404 24 125 11.5% 234 [1.53, 3.587] - 29727200
Rennard 2009 57 988 10 976 EB.7% 563 [2.89, 10.96] — 09907220
Subtotal (95% CI) 8546 1246 26.0% 3.28[2.11,5.12] L 2
Total events 265 46
Heterogeneity: Tau®= 0.08; Chi*= 488, df=3 (P=018); F=39%
Test for overall effect: Z=5.24 (P = 0.00001)
10.2.3 Beclometasone
Papi 2018 (TRIBUTE) 12 TG4 G 768 3T% 201 [0.76, 5.33] T
Westho 2017 (TRINITY) B 1614 2 1075 1.5% 2.00[0.40, 9.88] I
Subtotal (95% CIj 2378 1843 5.3% 2.01[0.87, 4.61] -
Total events 18 g
Heterogeneity: Tau®= 0.00; Chi®=0.00, df=1 (P = 0498, F=0%
Test for overall effect Z=1.64 (P=010)
10.2.4 Mometasone
Calverley 2008 64 B1G 10 295  6.9% 3.06 [1.60, 5.88] — @000
Subtotal (95% CI) 616 205 65.9% 3.06 [1.60, 5.88] L =
Total events 64 10
Heterogeneity: Mot applicahle
Test for overall effect: 2= 337 (P =0.0008)
10.2.5 Triamcinolone
Wise 2000 (LHS) 5 559 2 8557 15% 2.49[0.49,12.79] S e LI T LT 1}
Subtotal (95% CI) 550 h57 1.5% 2.49[0.49, 12.79] -*-—
Total events ] 2
Heterogeneity: Mot applicahle
Test for overall effect Z=1.09(F=0.27)
Total {(95% CI) 19371 14354 100.0% 2.89[2.36, 3.55] ¢
Total events a20 216
Heterogeneity: Tau®= 0.05; Chi*= 2215 df=15 (P =010}, F= 32% 'D.DE 071 1'0 50'

Test for overall effect Z=10.13 {P = 0.00001}

Test for subgroup differences: Chi*=1.15, df= 4 (P =0.89), F=0%
Risk of hias legend

) Random sequence generation {selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel {performance bias)

(D) Blinding of outcome assessment {detection hias)

(E) Incomplete outcome data (attrition hias)

(Fi Selective reparing {reporting hias)

Favours ICS Favours no 1G5



Figure S7. Pooled risk ratios for dysphonia.

ICS No ICS Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEF
8.2.1 Fluticasone
Aaron 2007 (OPTIMAL) 8 145 3 304 52% B.20[1.73, 22.50] Ll 1 1 B
Anzueto 2009 19 394 4 403 T.5% 4 86 [1.67,14.15] - @72@727@
Burge 2000 {ISOLDE}) 35 376 16 375 261% 21811.23, 3.87] —a— ?
Calverley 2007 (TORCH) 63 2098 14 3086 26.3% 4.91 [2.77,8.70] —u—
Subtotal (95% Cly 4013 4168 65.1% 3.80[2.27, 6.37] <
Total events 132 ar

Heterogeneity: Tau®=0.11; Chi®F=512, df= 3 (P=0.16);, F= 41%
Test for overall effect: £= 5.08 (P = 0.00001%

8.2.2 Budesonide

Calverley 2003a 10 a1 2 a1 3.8% 2.00[1.10,22.71] —
Kerwin 2018 (KRONOS) 1 282 2 174 39% 3.39[0.76,15.13] T
Rabe 2020 (ETHOS) 97  B404 T35 147% 4.60[2.14, 9.85] —_—
Rennard 2009 22 988 5 976  9.2% 4.35[1.65,11.43] —
Subtotal (95% CI) 8185 3786  31.5% 4.40 [2.61, 7.42] -
Total events 140 16

Heterogeneity: Tau®=0.00; Chi*=0.16, df= 3 {P=0.98); F=0%
Test for overall effect, 2= 5,96 (P = 0.00001)

8.2.3 Beclometasone

westho 2017 (TRINITY) 6 1614 2 1075 34% 2.00 [0.40, 9.58] S — eeeee
Subtotal (95% Cly 1614 1075 3.4% 2.00 [0.40, 9.88] —a—
Total events G 2
Heterogeneity: Mot applicahle
Testfor overall effect, Z= 085 (P =0.40)
Total {95% Cly 13812 9029 100.0% 3.77 [2.81, 5.05] L 2
Total events 278 55
ity: Tau®= 0.00; Chi*= =8 (P=061)F= : : : |
Heterogeneity: Tau®=0.00; Chi*=6.29, df=8 (P =0.61); F=0% 00z 01 1 a0

Test for overall effect: Z= 8.86 (P = 0.00001)

Test for subgroup differences: Chi*=0.88, df= 2 (P=064), F=0%
Risk of hias legend

(A Randorm sequence generation {selection hias)

(B Allocation concealment (selection hias)

(C3 Blinding of participants and personnel {performance hias)

D Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition hias)

F) Selective reporting (reporing bias)

Favours IZ2 Favours Mo ICE



Figure S8. Pooled risk ratios for hypertension.

ICS Mo ICS Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI1 M-H, Rand a5% Cl ABCDEF
9.2.1 Fluticasone
Erook 2017 {SUIMMIT) 448 85247 407 8271 31.2% 1.10[0.96,1.28] ol
Calverley 2007 (TORCH) T8 30498 92 3086 17.2% 0.84 [0.63,1.14] —
Lipson 2018 {IMPACT) 228 BI85 84 2070 17.5% 1.05[0.79,1.41] -+
Westho 2016 (SLS COPD) 0 1396 1 1403 0.3% 034001, 822 4
Subtotal (95% CI) 21076 14830 66.2% 1.05[0.94, 1.17] ]
Tatal events 7a4 554
Heterogeneity, Tau*=0.00; Chi®= 298, df= 3 (P=0.3%; F=0%
Test for averall effect: £=0.88 (P=0.38)
9.2.2 Budesonide
Calverley 2003a 15 &1 2 511 34% 1.88[0.80, 4.28] — @270200
Rabe 2020 (ETHOS) 238 G404 722125 19.8% 1.10[0.85,1.42] - @2200
Sharafkhaneh 2012 a7 Bls 9 403 47% 203[0.99,4.17] — 209200
Subtotal (95% CI) F¥30 3039 28.0% 1.41[0.91, 2.19] i.
Total events 2490 a4
Heterageneity: Tau®*=0.07; Chi*= 3488 df=2 (P=017); F=44%
Test for averall effect: Z=1.55 (P=012)
9.2.3 Beclometasone
Papi 2018 (TRIBUTE) 15 784 26 TES  5.0% 0.58 [0.31, 1.08] — LD L 111
Subtotal (95% CIy 764 768 5.9% 0.58 [0.31, 1.09] &
Total events 14 26
Heterogeneity, Mot applicable
Test for averall effect: Z=1.70 {P = 0.05)
Total (95% CI) 29570 18637 100.0% 1.05 [0.89, 1.24] [ ]
Total events 1054 BEY
Heterageneity: Tau®=0.02; Chi*=11.51, df=7 (P =012}, F= 39% 'D.DE 071 1'D SD'

Test for overall effect: Z=0.56 (F=0.57)
Test for subgroup differences: Chi*= 520, df= 2{P=0.07), F=61.6%

Risk of bias legend

() Random sequence generation (selection hias)
B) Allocation concealment (selection hias)
(C) Blinding of participants and personnel (performance hias)
(D) Elinding of outcome assessment {detection hias)

(E) Incomplete outcome data {attrition hias)

F) Selective reporting {reparting hias)

Favours IG5 Favours no [CS



