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ONLINE SUPPLEMENTARY DATA

Infliximab Placebo Risk Ratio
Study Events Total Events Total RR 95%—-Cl1 W(fixed)
Maini et al.(s1) 1.5 3425 0.5 86.5 : 0.76 [0.03; 18.44] 17.3%
Goekoop—Ruiterman et al. (s2) 0.5 1285 0.5 126.5 : : 0.98 [0.02; 49.23] 10.9%
Quinn et al.(s3) 0.5 10.5 0.5 105 1.00 [0.02; 45.85] 10.8%
Schiff et al. (s4) 25 1655 0.5 1105 3.34 [0.16; 68.87] 13.0%
St Clair et al.(ss) 45 7495 0.5 291.5 74‘——#7 3.50 [0.19; 64.81] 15.6%
Vollenhoven et al. (s6) 05 1285 0.5 130.5 X 1.02 [0.02; 50.79] 10.7%
Leirisalo—Repo et al.;s7) 0.5 50.5 0.5 495 - 0.98 [0.02; 48.44] 10.9%
Rantalaiho et al.(s8) 0.5 50.5 0.5 495 0.98 [0.02; 48.44] 10.9%
Fixed effect model 1626.0 855.0 1.65 [0.50; 5.43] 100%

Heterogeneity: I-squared=0%, tau—squared=0, p=0.9945

01 051 2 10

Adalimumab Placebo Risk Ratio
Study Events Total Events Total RR 95%—Cl1 W(fixed)
Weinblatt et al.(59) 0.5 209.5 0.5 70.5 0.34 [0.01; 16.80] 6.6%
Furst et al.(s10) 0.5 3185 0.5 157.5 0.49 [0.01; 24.81] 5.9%
A van de Putte et al.(s11) 0.5 2145 0.5 70.5 0.33 [0.01; 16.41] 6.6%
Keystone et al.(512) 1.5 4195 0.5 200.5 — s 1.43 [0.06; 35.04] 5.9%
A van de Putte et al.(s13) 0.5 4345 0.5 1105 { 0.25 [0.01; 12.75] 7.0%
Breedveld et al.(s14) 1.5 5425 0.5 2575 —_— 1.42 [0.06; 34.83] 5.9%
Kim et al. (515) 1.5 65.6 0.5 63.5 — - 2.90 [0.12; 69.97] 4.4%
Miyasaka et al(s16) 0.5 265.6 0.5 87.5 0.33 [0.01; 16.48] 6.6%
Chen et al.(517) 1.5 35.5 0.5 12.5 — 1.06 [0.05; 24.28] 6.5%
Bejarano et al.(s18) 0.5 755 0.5 735 : 0.97 [0.02; 48.42] 4.4%
Fleischmann et al.(s19) 0.5 97.5 0.5 59.5 0.61 [0.01;30.35] 5.4%
Huang et al.(520) 35 2425 0.5 60.5 R A E— 1.75 [0.09; 33.36] 7.0%
Soubrier et al.(s21) 0.5 33.5 0.5 32.5 : 0.97 [0.02; 47.46] 4.4%
Detert et al.(s22) 0.5 87.5 0.5 85.5 ' 0.98 [0.02; 48.69] 4.4%
Takeuchi et al.(s23) 05 171.5 0.5 163.5 : 0.95 [0.02; 47.77] 4.5%
Hgslev—Petersen et al(524) 0.5 89.5 0.5 91.5 1.02 [0.02; 50.97] 4.3%
Vollenhoven et al.(s25) 0.5 204.5 0.5 108.5 0.53 [0.01; 26.55] 5.7%
Smolen et al.(526) 1.5 5155 0.5 5175 R s E— 3.01 [0.12; 73.76] 4.4%
Fixed effect model 4023.2 2223.0 1.01 [0.46; 2.26] 100%
Heterogeneity: I-squared=0%, tau—-squared=0, p=1 <|>
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Golimumab Placebo Risk Ratio

Study Events Total Events Total ‘ RR 95%—CI1 W(fixed)

Keystone et al. (527) 0.5 450.5 0.5 1345 i 0.30 [0.01; 14.98] 12.9%

Kay et al_(s28) 0.5 1375 0.5 345 " 0.25 [0.01; 12.42] 13.4%

Kremer et al.(s29) 25 5145 0.5 1295 — 1.26 [0.06; 26.05] 13.4%

Tanaka et al.(s30) 0.5 1735 0.5 88.5 : 0.51 [0.01; 25.49] 11.1%

Weinblatt et al.(s31) 0.5 3955 0.5 1975 3 0.50 [0.01; 25.07] 11.2%

Takeuchi et al.(s32) 0.5 2086.5 0.5 1105 : 0.54 [0.01; 26.78] 10.9%

Smolen et al. (533) 1.5 607.5 0.5 1555 — N 0.77 [0.03; 18.76] 13.3%

Emery et al.(s34) 11.5 7625 0.5 1605 —-%—0— 4.84 [0.29; 81.74] 13.8%

Fixed effect model 3248.0 1011.0 : 1.18 [0.38; 3.68] 100%

Heterogeneity: I-squared=0%, tau-squared=0, p=0.9169 3
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Certolizumab pegol Placebo Risk Ratio

Study Events Total Events Total RR 95%—Cl1 W(fixed)

Fleischmann et al.(s35) 0.5 51.5 0.5 50.5 —OE—— 0.98 [0.02; 48.48] 11.2%

Keystone et al. (s36) 55 7835 0.5 199.5 —E—'—— 2.80 [0.16; 50.44] 17.7%

Smolen et al. (s37) 55 4925 05 595 — 1.33 [0.07; 23.73] 19.8%

Yamamato et al.(s38) 0.5 2395 05 365 —rt—t—r 0.15 [0.00; 7.56] 19.3%

Weinblatt et al.(s39) 0.5 851.5 05 495 ———+———+F— 0.06 [0.00; 2.90] 21.0%

Smolen et al.(s40) 0.5 96.5 0.5 985 —— 1.02 [0.02; 50.93] 11.0%

Fixed effect model 2515.0 494.0 1.02 [0.29; 3.67] 100%

Heterogeneity: I-squared=0%, tau-squared=0, p=0.6266
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Supplementary Figure 1. Forest plot of the TB risk ratio of each TNF antagonist vs the control in
RCTs.
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Infliximab Placebo Risk Ratio
Study Events Total Events Total ) RR 95%—Cl1 W(fixed)
Maini et el.(s1) 1.5 3425 05 855 —Ol—-— 0.75 [0.03; 18.22] 19.7%
Goekoop—Ruiterman et al.(s2) 0.5 1285 0.5 126.5 : 0.98 [0.02; 49.23] 12.4%
Quinn et al. (53) 0.5 10.5 0.5 105 n 1.00 [0.02; 45.85] 12.3%
Westhovens et al.(550) 35 7215 0.5 3615 ——-7 3.51[0.18;67.72] 16.4%
Schiff et al.(s4) 25 1656 0.5 1105 — = 3.34 [0.16:68.83] 14.7%
Vollenhoven et al. (s6) 0.5 1285 0.5 130.5 1.02 [0.02; 50.79] 12.2%
Ratalaiho et al. (s8) 15 505 0.5 495 ————— % 294 [0.12; 70.47] 12.4%
Fixed effect model 1547.6 874.5 : 1.95 [0.57; 6.62] 100%
Heterogeneity: I-squared=0%, tau-squared=0, p=0.9848 E
Adalimumab Placebo Risk Ratio

Study Events Total Events Total RR 95%-Cl W(fixed)
Weinblatt et al. (s9) 0.5 209.5 0.5 70.5 0.34 [0.01; 16.80] 7.6%
Furst et al. (510) 0.5 3185 05 1575 0.49 [0.01; 24.81] 6.8%
A van de Putte et al.(s11) 0.5 2145 0.5 70.5 0.33 [0.01; 16.41] 7.7%
Keystone et al. (512) 1.5 4195 0.5 2005 — 1.43 [0.06; 35.04] 6.9%
A van de Putte et al.(513) 0.5 4345 0.5 1105 % 0.25 [0.01;12.75] 8.1%
Breedveld et al.(514) 1.5 5425 05 2575 — 1.42 [0.06; 34.83] 6.9%
Kim et al.(s15) 15 65.5 0.5 63.5 —_— 2.91 [0.12; 70.07] 52%
Miyasaka et al.(s16) 0.5 2656 05 875 0.33 [0.01; 16.48] 7.7%
Chen et al.(s17) 1.5 355 05 125 — 1.06 [0.05; 24.28] 7.6%
Bejarano et al.(s18) 0.5 75.5 0.5 73.5 " 0.97 [0.02; 48.42] 5.2%
Huang et al.(20) 3.5 2425 05 605 —i—o— 1.75 [0.09; 33.36] 8.2%
Detert et al.(522) 05 87.5 05 85.5 ; 0.98 [0.02; 48.69] 52%
Takeuhchi et al.(s23) 0.5 171.5 0.5 1635 ' 0.95 [0.02; 47.77] 5.2%
Hgslev—-Petersen et al.(s24) 05 895 05 9156 1.02 [0.02; 50.97] 5.0%
Vollenhoven et al.(s25) 0.5 2045 05 1085 1 0.53 [0.01; 26.55] 6.7%
Fixed effect model 3376.6 1613.5 0.94 [0.39; 2.26] 100%

Heterogeneity: I-squared=0%, tau-squared=0, p=0.9998

I T I T 1
0.01 01 1 10 100

Golimumab Placebo Risk Ratio
Study Events Total Events Total RR 95%—-Cl W(fixed)
Keystone et al.(s27) 0.5 4505 0.5 1345 ‘ 0.30 [0.01; 14.98] 17.6%
Kremer et al.(s29) 25 5145 0.5 129.5 e EE— 1.26 [0.06; 26.05] 18.3%
Tanaka et al.(s30) 05 1735 0.5 885 1 0.51 [0.01; 25.49] 15.1%
Weinblatt et al.(s31) 0.5 3955 0.5 197.5 ‘ 0.50 [0.01; 25.07] 15.2%
Takeuchi et al(s32) 0.5 206.5 0.5 1105 0.54 [0.01; 26.78] 14.9%
Emery et al.(s34) 11.5 7625 0.5 160.5 7H—|7 4.84 [0.29; 81.74] 18.9%
Fixed effect model 2503.0 821.0 : 1.43 [0.39; 5.28] 100%
Heterogeneity: I-squared=0%, tau-squared=0, p=0.8319 1
I T l T 1
Certolizumab pegol Placebo Risk Ratio
Study Events Total Events Total RR 95%—Cl W(fixed)
Keystone et al.(s36) 55 7835 0.5 1995 R o p— 2.80 [0.16; 50.44] 20.7%
Smolen et al.(s37) 5.5 4925 0.5 595 _— 1.33 [0.07; 23.73] 23.2%
Yamamoto et al.(s38) 0.5 2395 05 365 ——m——F— 0.15 [0.00; 7.56] 22.6%
Weinblatt et al.(s39) 0.5 8515 05 495 —+—— 0.06 [0.00; 2.90] 24.6%
Smolen et al(s40) 0.5 51.5 0.5 985 —_—— 1.91 [0.04; 95.00] 8.9%

Fixed effect model 2418.5 443.5 1.11 [0.29; 4.25] 100%
Heterogeneity: I-squared=0%, tau-squared=0, p=0.4538
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Supplementary Figure 2. Forest plot of TB risk ratio of each TNF antagonist versus placebo in

RCTs, excluding the possibly biased articles.
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Infliximab Placebo Risk Ratio
Study Events Total Events Total RR 95%—-Cl W(fixed)
Goekoop—Ruiterman et al.(s2) 0.5 128.5 0.5 126.5 0.98 [0.02;49.23] 23.1%
Westhovens et al.(s50) 3.5 7215 0.5 361.5 : 3.51 [0.18; 67.72] 30.6%
Leirisalo—Repo et al(s7) 0.5 50.5 0.5 495 —‘I—I 0.98 [0.02; 48.44] 23.2%
Rantalaiho et al. (s8) 0.5 50.5 0.5 495 —‘—I 0.98 [0.02; 48.44] 23.2%
Fixed effect model 951.0 587.0 : 1.75 [0.31; 9.94] 100%

Heterogeneity: I-squared=0%, tau-squared=0, p=0.9265
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Adalimumab Placebo Risk Ratlo
Study Events Total Events Total . RR 95%—Cl W(fixed)
Breedveld et al.(s14) 1.5 5425 0.5 257.5 *—0—7 1.42 [0.06;34.83] 13.9%
Chen et al.(s17) 1.5 35.5 0.5 125 —IO— 1.06 [0.05; 24.28] 15.2%
Keystoneet al.(s12) 1.5 4195 0.5 200.5 " I 1.43 [0.06;35.04] 13.9%
Kim et al.(s15) 15 655 05 635 74'—'7 291 [0.12;70.07] 10.4%
Miyasaka et al.(516) 0.5 2655 0.5 875 . 0.33 [0.01; 16.49] 15.5%
Detert et al.(522) 05 875 05 855 |: 0.98 [0.02;48.69] 10.4%
Soubrier et al.(s21) 0.5 33.5 0.5 325 % 0.97 [0.02; 47.46] 10.4%
Hgslev—Petersen et al.(524) 05 895 0.5 915 - 1.02 [0.02;50.97] 10.2%
Fixed effect model 1539.0 831.0 1.22 [0.37; 4.02] 100%

Heterogeneity: I-squared=0%, tau-squared=0, p=0.9977
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Golimumab Placebo Risk Ratio

Study Events Total Events Total RR 95%~Cl W(fixed)
Keystone et al. (s27) 0.5 450.5 0.5 1345 . 0.30 [0.01; 14.98] 12.9%
Kay et al.(s28) 0.5 1375 0.5 34.5 ' 0.25 [0.01; 12.42] 13.4%
Kremer et al.(529) 25 5145 0.5 1295 —_— 1.26 [0.06; 26.05] 13.4%
Tanaka et al.(s30) 0.5 1735 0.5 88.5 = : 0.51 [0.01; 25.49] 11.1%
Weinblatt et al.(s31) 0.5 3955 0.5 197.5 : 0.50 [0.01; 25.07] 11.2%
Takeuchi et al.(s32) 0.5 206.5 0.5 1105 5 0.54 [0.01; 26.78] 10.9%
Smolen et al.(s33) 1.5 607.5 0.5 1555 — . 0.77 [0.03; 18.76] 13.3%
Emery et al.(s34) 11.5 762.5 0.5 160.5 7*:——'—7 4.84 [0.29; 81.74] 13.8%
Fixed effect model 3248.0 1011.0 : 1.18 [0.38; 3.68] 100%
Heterogeneity: I-squared=0%, tau-squared=0, p=0.9169 j:>
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Certolizumab pegol Placebo Risk Ratio
Study Events Total Events Total RR 95%-Cl W(fixed)
|
Fleischmann et al. (535) 05 515 05 505 — 0.98 [0.02; 48.48] 11.2%
Keystone et al. (536) 55 7835 0.5 199.5 *‘—'* 2.80 [0.16;50.44] 17.7%
Smolen et al.(537) 55 4925 0.5 59.5 —_— 1.33 [0.07;23.73] 19.8%
Yamamato et al.(s38) 0.5 2395 05 365 ——m—F—F— 0.15 [0.00; 7.56] 19.3%
Weinblatt et al. (539) 05 8515 05 495 —mMm——1— 0.06 [0.00; 2.90] 21.0%
Smolen et al. (540) 05 965 0.5 98.5 — 1.02 [0.02; 50.93] 11.0%
Fixed effect model 2515.0 494.0 J> 1.02 [0.29; 3.67] 100%
Heterogeneity: I-squared=0%, tau-squared=0, p=0.6266
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Supplementary Figure 3. Forest plot of the TB risk ratio of each TNF antagonist versus the control in

RCTs, excluding studies without latent tuberculosis screening and prophylaxis.



Online supplement to: The Risk of Tuberculosis in Patients with Rheumatoid Arthritis Treated
with Tumor Necrosis Factor-a Antagonist: A Metaanalysis of Both Randomized Controlled
Trials and Registry/Cohort Studies. The Journal of Rheumatology. doi:10.3899/jrheum.150057

RA/ Non biologic DMARDs  General Population Incidence Rate Ratio Incidence Rate Ratio
Study or Subgroup Events Pys Events Pys Weight M-H, Random, 95% CI M-H, Random, 95% CI
Arkema et al.(24) 14 100000 4 100000 9.4% 3.50 [1.15, 10.63] —_—
Dixon et al.(18) 0 100000 13 100000 1.9% 0.04 [0.00,0.62] +——
Gomez-Reino et al.(17) 90 100000 20 100000 22.5% 4.50[2.77, 7.30] -
Seong et al.(16) 257 100000 67 100000 29.1% 3.84[2.93, 5.02] -
Tam et al.(20) 242 100000 92 100000 29.9% 2.63[2.07, 3.34] -
Winthrop et al. (21) 9 100000 3 100000 7.3% 3.00[0.81, 11.08] b
Total (95% CI) 600000 600000 100.0% 3.17 [2.12,4.73] <&
Total events 612 199
Heterogeneity: Tau? = 0.12; Chi? = 16.09, df = 5 (P = 0.007); I’ = 69% [ t t d
Test for overall effect: Z = 5.64 (P < 0.00001) 001 0.1 10 100
RA/Biologic DMARDs General population Incidence Rate Ratio Incidence Rate Ratio
Study or Subgroup Events Pys Events Pys Weight M-H, Random, 95% CI M-H, Random, 95% CI
Arkema et al.(24) 37 100000 4 100000 5.8% 9.25 [3.30, 25.95]
Askling et al.(13) 118 100000 5 100000 7.2% 23.60[9.64, 57.75] I
Dixon et al.(18) 118 100000 13 100000 12.7% 9.08 [5.12, 16.09] -
Gomez-Reino et al.(17) 416 100000 20 100000 16.0%  20.80[13.28,32.57] -
Seong et al.(16) 1316 100000 67 100000 22.4% 19.64 [15.37, 25.10] -
Tam et al. (20) 2162 100000 92 100000 23.6%  23.50[19.08, 28.95] =
Tubach et al.(19) 120 100000 9 100000 Not estimable
Wallis et al.(14) 45 100000 6 100000 7.7% 7.50[3.20, 17.58] —_—
Winthrop et al.(21) 49 100000 3 100000 4.7% 16.33 [5.09, 52.40] ———
Yoo et al. (23) 1299 100000 73 100000 Not estimable
Total (95% CI) 800000 800000 100.0% 16.74 [12.66, 22.14] '3
Total events 4261 210
Heterogeneity: Tau? = 0.07; Chi? = 17.28, df = 7 (P = 0.02); I* = 59% ; + t J
Test for overall effect: Z = 19.77 (P < 0.00001) 001 0.1 10 100
Infliximab Etanercept Incidence Rate Ratio Incidence Rate Ratio
Study or Subgroup Events Pys Events Pys  Weight M-H, Random, 95% ClI M-H, Random, 95% CI
Arkema et al. (24) 8 11902 3 19044 5.7% 4.27 [1.13, 16.08] —
Askling et al.(13) 11 2050 6 1722 10.2% 1.54 [0.57, 4.16] T
Dixon et al. (18) 12 9730 8 15070 12.6% 2.32[0.95, 5.68] |
Gomez-Reino et al.(17) 5 1303 1 1740 2.2% 6.68 [0.78, 57.08] T
Seong et al. (16) 2 78 0 74 1.1% 4.75[0.23, 97.26] I
Tubach et al.(19) 36 17890 5 29433 Not estimable
Wallis et al. (14) 106 196989 32 112994 64.4% 1.90 [1.28, 2.82] R 3
Winthrop et al.(21) 5 6024 2 11765 3.7% 4.88 [0.95, 25.16] 1
Total (95% CI) 228076 162409 100.0% 2.15 [1.56, 2.95] L2
Total events 149 52
Heterogeneity: Tau? = 0.00; Chi’ = 4.16, df = 6 (P = 0.65); I = 0% I t t {
Test for overall effect: Z = 4.73 (P < 0.00001) 0.01 0.1 10 100
Adalimumab Etanercept Incidence Rate Ratio Incidence Rate Ratio
Study or Subgroup Events Pys Events Pys Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Arkema et al.(24) 6 11447 3 19044 23.2% 3.33[0.83, 13.30] T
Dixon et al.(18) 20 9224 8 15070 62.7% 4.08 [1.80, 9.27] ——
Gomez-Reino et al.(17) 2 565 1 1740 5.1% 6.16 [0.56, 67.80] -
Tubach et al.(19) 8 10338 5 29433 Not estimable
Winthrop et al.(21) 3 3285 2 11765 9.0% 5.37[0.90, 32.14] |
Total (95% CI) 24521 47619 100.0% 4.13 [2.19, 7.77] <
Total events 31 Pyt
Heterogeneity: Chi? = 0.28, df = 3 (P = 0.96); I’ = 0% I } - |
Test for overall effect: Z = 4.39 (P < 0.0001) 001 01 . 10 100
Infliximab Adalimumab Incidence Rate Ratio Incidence Rate Ratio
Study or Subgroup Events Pys Events Weight M-H, Random, 95% CI M-H, Random, 95% CI
Arkema et al.(24) 8 11902 6 11447 24.1% 1.28 [0.45, 3.69] T
Dixon et al.(18) 12 9730 20 9224 52.7% 0.57 [0.28, 1.16] —T
Gomez-Reino et al. (17) 5 1303 2 565 10.1% 1.08 [0.21, 5.57] S —
Tubach et al.(19) 36 17890 8 10388 Not estimable
Winthrop et al.(21) 5 6024 3 3285 13.2% 0.91 [0.22, 3.80] A B
Total (95% CI) 28959 24521 100.0% 0.79 [0.47, 1.32] <
Total events 30 31
e 2 _ . Chi? = - - 2 = b + + {
Heterogeneity: Tau® = 0.00; Chi 1.80,df =3 (P =0.62); | 0% 001 o1 10 100

Test for overall effect: Z = 0.91 (P = 0.36)

Supplementary Figure 4. Forest plot of the TB risk ratio of 1) RA/Non biologic DMARDs vs. General
population; 2) RA/Biologic DMARDs vs. General population; 3) Infliximab vs. Etanercept; 4) Adalimumab vs.
Etanercept; 5) Infliximab vs. Adalimumab, excluding the 3 articles with diseases other than RA. RA:

rheumatoid arthritis; Pys: patient years; DMARDs: disease modifying anti-rheumatic drugs.
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Supplementary Table 1. Check list for quality assessment and scoring of nonrandomized studies

Check list

Selection

1. Assignment for TNF-alpha antagonists treatment: (if reported, one star)

2.The exposed cohorts were representative in comparison with the general RA population: (if yes, one star)
3. PPD test done at the start of the study :(if yes, one star)

Comparability

4. Group comparable for 1,2,3 (if yes, two stars, one star was assigned if one group differed or was not
reported, no star was assigned if two group differed)

5. Group comparable for 4,5 (5 is only compared among TNF alpha antagonists exposed cohorts) (if yes,
two stars, one star was assigned if one group differed or was not reported, no star was assigned if two group
differed)

Outcome assessment

6. Clearly defined TB cases:( if yes, one star)

7. Adequacy of follow-up: (if follow up>90%, one star)

Comparability variables: 1=age; 2=gender; 3=Diabetes; 4=PPD test positivity; 5=Prophylaxis.

Supplementary Table 2. Characteristics of the randomized controlled trials

Follow
Author Intervention (Placebo) patient TB case
up(wks)
ADA 20mg(eow)+MTX 69
ADA 40mg(eow)+MTX 67
Weinblatt (S9) 0 24
ADA 80mg(eow)+MTX 73
Pla+MTX 70
ADA 40mg(eow) 318
Furst (S10) 0 24
Pla 157
ADA 20mg(qw) 72
A van de Putte | ADA40mg(qw) 70
0 12
(S11) ADA 80mg(qw) 72
Pla 70
ADA 20mg(qw)+MTX 212 0
Keystone (512) ADA 40mg(eow)+MTX 207 1 52
Pla+MTX 200 0
ADA 20mg(eow) 106
ADA 40mg(eow) 113
A van de Putte
ADA 20mg(qw) 112 0 26
(S13)
ADA 40mg(qw) 103
Pla 110
ADA 40mg(eow) 274 0
Breedveld (S14) ADA 40mg(eow)+MTX 268 1 104
Pla+MTX 257 0
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ADA 40mg(eow)+MTX 65 1

Kim.(S15) 24
Pla+MTX 63 0
ADA 20mg(eow) 87
ADA 40mg(eow) 91

Miyasaka (S16) 0 24
ADA 80mg(eow) 87
Pla 87
ADA 40mg(eow)+MTX 35 1

Chen (S17) 23
Pla+MTX 12 0
ADA(eow)+MTX 75

Bejarano (S18) 0 56
Pla+MTX 73
ADA 40mg(eow)+tofacitinib 97

Fleischmann (S19) Pla 59 0 24
ADA 40mg(eow)+MTX 121

Huang (S20) ADA 80 mg(eow)+MTX 121 3 24
Pla+MTX 60
ADA 40mg(eow)+MTX 33

Soubrier (S21) 0 52
MTX 32
ADA 40mg(eow)+MTX 87

Detert (S22) 0 48
Pla+MTX 85
ADA 40mg(eow)+MTX 171

Takeuchi (S23) 0 26
MTX 163

H@slev-Petersen ADA 40mg(eow)+MTX 89 0 &7

(S24) Pla+MTX 91
ADA 40mg(eow)+MTX 204

Vollenhoven (S25) 0 26
Pla+MTX 108
ADA 40mg(eow)+MTX 515 1

Smolen(S26) 78
Pla+MTX 517 0
ETA 10mg(biw) 76

Moreland (S47) ETA 25mg(biw) 78 0 26
Pla 80
ETA 10mg(biw) 166

Genovese (S43) ETA 25mg(biw) 177 0 104
MTX 169
ETA 25mg(biw) 153

Keystone (549) ETA 50mg(qw) 214 0 16
Pla 53
ETA 25mg(biw) 223

Van der Heijide
ETA 25mg(biw)+MTX 231 0 104

(548)
Pla+MTX 228

Combe (S41) ETA 25mg(biw) 103 0 24
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ETA 25mg(biw)+Sulfasalazine 101
Pla+Sulfasalazine 50
ETA 50mg(qw)+MTX 274

Emery (S42) 52
Pla+MTX 268
ETA 25mg(biw)+MTX 197

Kim (S45) 16
DMARD+MTX 103
ETA 50mg(qw)+MTX 244

Moreland (S47) 104
MTX+Sulfasalazine 132
ETA 50mg(qw) 13

Iannone (S44) ETA 50mg(qw)+MTX 7 54
MTX 9
INF 3mg/kg(q4w) 86
INF 3mg/kg(q8w) 89

Maini (S1) INF 10mg/kg(q4w) 80 30
INF 10mg/kg(q8w) 87
Pla 86

Goekoop-Ruieterm INF 3mg/kg(q8w)+DMARDs 128

52

an (S2) DMARDs 126
INF 3mg/kg(q8w) 372

St.Clair (S5) INF 6mg/kg(q8w) 377 54
Pla+MTX 291
INF 3mg/kg(q8w)+MTX 10

Quinn (S3) 54
PLa+MTX 10
INF 3mg/kg(q8w)+MTX 360

Westhovens (S50) INF 10mg/kg(q8w)+MTX 361 22
Pla+MTX 361
INF 3mg/kg(q8w)+MTX 165

Schiff (S4) 26
Pla+MTX 110
INF 3mg/kg(q8w)+MTX 128

Vollenhoven (S6) 54
Sulfasalazine+MTX 130
INF 3mg/kg(q8w)+FIN-RACo 50

Leirisalo-Repo (S7) 104
Pla+FIN-RACo 49
INF 3mg/kg+FIN-RACo 50

Rantalaiho (S8) 260
Pla+FIN-RACo 49
GOL 50mg(q4w)+MTX 37
GOL 50mg(q2w)+MTX 32

Kay (528) GOL 100mg(gq4w)+MTX 33 52
GOL 100mg(q2w)+MTX 35
Pla+MTX 34
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GOL 50mg(q4w)+MTX 212
GOL 100mg(q4w)+MTX 105

Keystone (S27) 0 24
GOL 100mg(q4w)+Pla 133
Pla+MTX 134
GOL 2mg/kg(q12w) 257 0

Kremer (S29) GOL 4mg/kg(ql2w)) 257 2 48
Pla+MTX 129
GOL 50mg(q4w)+MTX 86

Tanaka (S30) GOL 100mg(q4w)+MTX 87 0 24
Pla+MTX 88
GOL 2mg/kg(q8w)+MTX 395

Weinblatt (S31) 0 24
Pla+MTX 197
GOL 50mg(g4w) 102

Takeuchi (S32) GOL 100mg(q4w) 104 0 16
Pla 110
GOL 50mg(g4w) 279 0

Smolen (S33) GOL 100mg(q4w) 328 1 160
Pla 155
GOL 50mg(g4w)+MTX 293 4
GOL 100mg(q4w)+MTX 312 5

Emery (S34) 104
GOL 100mg(q4w)+Pla 157 2
Pla+MTX 160
CIMZIA 200mg(q2w)+MTX 392 2

Keystone (S36) CIMZIA 400mg(q2w)+MTX 389 3 52
Pla+MTX 199
CIMZIA 200mg(q2w)+MTX 248 3

Smolen (S37) CIMZIA 400mg(q2w)+MTX 246 2 24
Pla+MTX 125
CIMZIA 400mg(q4w)+MTX 111

Fleischmann (S35) 0 24
Pla+MTX 109
CIMZIA 200mg(q2w) 846

Weinblatt (S39) 0 12
Pla 209
CIMZIA 100mg(q2w)+MTX 72
CIMZIA 200mg(q2w)+MTX 82

Yamamoto (S38) 0 24
CIMZIA 400mg(q2w)+MTX 85
Pla+MTX 77
CIMZIA 200mg(q2w)+DMARDs 96

Smolen (S40) Pla+DMARDs 0 52

98

TB: tuberculosis; INF: infliximab; ADA: adalimumab; ETA: etanercept;GOL: golimumab; CIMZIA: certolizumab pegol;

Pla:placebo; MTX: methotrexate; wks: weeks.
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Supplementary Table 3. Characteristics of the registry and cohort studies

TB IR of RA/Non TB IR of RA/biologic DMARDs (per
Local TB IR (per
Author Country biologic DMARDs 100000pys)
100000 pys)
(per 100000pys) Total INF ADA ETA

Asking et al

Sweden 5 18.5 118 145 N 80
(24)
Wallis et al

USA 5.6 N 44.5 53.8 N 28.3
(14)
Sichletidis et al.

Greece 19 N 449 N N N
(15)
Seong et al

South Korea  67.2 257.4 2558 2558 N 0
(16)
Gomez-Reino

Spain 20 90 172 383 176 114
etal. (17)
Favalli et al

Italy N N 126.6 258.6 112.9 38.79
(25)
Dixon et al

Britain 12.3 0 118 123 217 53
(18)
Tubach et al

France 8.7 N 119.6 187.5 215 9.3
(19)
Tam et al. (20) Hong Kong 91.8 241.8 2162 N N N
Winthrop et al.

USA 2.8 8.7 49 83 91 17
(21)
Atznietal. (22) Italy N N 126.6 258.6 112.9 38.8
Yoo etal. (23) South Korea  72.6 N 1298.7 4109.6 0 N
Arkema et al

Sweden 3.5 14.3 39.4 67.2 52.4 15.7

(24)

IR: incidence rate; pys: person years; TB: tuberculosis; RA:

anti-rheumatic drugs; N=data not available.

rheumatoid arthritis; DMARDs: disease modifying
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Supplementary Table 4. The evaluation of bias for randomized controlled trials

Study Sequence Allocation Blinding of Incomplete Blinding Selective Other
Generation  Concealment  participant and Outcome of outcome outcome sources
personnel Data assessment reporting  of bias*

Adalimumab

Weinblatt Unclear Unclear Low Low Unclear Low Low
(59)

Furst (510) Unclear Unclear Low Low Unclear Low Low
A van de Unclear Unclear Low Low Unclear Low Low
Putte (S11)

Keystone Unclear Unclear Low Low Unclear Low Low
(S12)

A van de High Unclear Low Low Unclear Low Low
Putte (S13)

Breedveld Unclear Unclear Low Low Low Low Low
(S14)

Kim (S15) Unclear Unclear Low Low Unclear Low Unclear
Miyasaka Unclear Unclear Low Low Unclear Low Low
(S16)

Chen (S17) Unclear Unclear Low Low Unclear Low Low
Bejarano Low Low Low Low Unclear Low Low
(518)

Fleischman Unclear Unclear Low Low Unclear Low Unclear
(519)

Huang (S20)  Unclear Unclear Low Low Unclear Low Unclear
Soubrier Unclear Unclear High Low Unclear Low Low
(S21)

Detert (S22)  Unclear Unclear Low Low Unclear Low Low
Takeuchi Unclear Unclear Low Low Low Low Low
(523)

Hgrslev-Pete  Unclear Unclear Low Low Unclear Low Low
rsen (S24)

Vollenhoven  Low Low Low Low Unclear Low Low
(825)

Smolen Low Low Low Low Unclear Unclear Low
(S26)

Etanercept

Moreland Unclear Low Low Low Unclear Low Low
(547)

Genovese Unclear Unclear Low Low Low Low Low
(543)

Keystone Unclear Unclear Low Low Unclear Low Low
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(549)

Van der Unclear Unclear Low Low Unclear Low Low
Heijide(S48)

Combe(S41)  Unclear Unclear Low Low Unclear Low Low
Emery (S42) Low Low Low Low Unclear Low Low
Kim (545) Low Low High Low Unclear Unclear High
Klareskog Low Low Low Low Unclear Low Low
(S46)

lannone High Low High Low Unclear Low High
(S44)

Infliximab

Maini (S1) Low Low Low Low Unclear Low Low
Goekoop-Ru  Low Low Unclear Low Low Low Unclear
iterman(S2)

St.Clair (S5) Low Unclear Unclear Low Unclear Low High
Quinn (S3) Unclear Unclear Low Unclear Low Low Low
Westhovens ~ Unclear Unclear Low Low Unclear Low Low
(S50)

Schiff (S4) Unclear Unclear Low Low Unclear Low Low
Vollenhoven  Low Unclear Low Low Unclear Low Low
(S6)

Leirisalo-Re ~ Low Unclear High Low Unclear Low Low
po (S7)

Rantalaiho Unclear Unclear Low Low Unclear Low Low
(S8)

Golimumab

Kay (528) Unclear Unclear Low Low Low Low High
Keystone Low Low Low Unclear Unclear Low Low
(S27)

Kremer Unclear Unclear Low Low Low Low Low
(529)

Tanaka Unclear Unclear Low Low Unclear Low Low
(S30)

Weinblatt Low Low Low Low Unclear Low Unclear
(S31)

Takeuchi Unclear Unclear Low Low Unclear Low Low
(S32)

Smolen Unclear Unclear Low Low Low Low High
(S33)

Emery (S34) Low Low Low Low Unclear Low Low
Certolizum-

ab Pegol

Keystone Unclear Unclear Low Low Unclear Low Low
(S36)
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Smolen Unclear
(S37)

Fleischmann Low
(S35)

Weinblatt Low
(S39)

Yamamoto Low
(S38)

Smolen Low
(540)

Unclear

Low

Low

Low

Unclear

Low

Low

Low

Low

High

Low

Low

Low

Low

Low

Unclear

Unclear

Unclear

Unclear

Unclear

Low

Low

Low

Low

Low

Unclear

High

Low

Low

Low

* In the dimension of other sources of bias, high risk is graded when the sponsors of the research evolved in the data

collection of adverse events.

Supplementary Table 5. Percentage of the studies with LTBI screening and prophylaxis.

LTBI patients included studies LTBI patients
Drugs Prophylaxis(%) Non-prophylaxis(%) excluded Unclear(%)
studies (%)

Infliximab 1(11.1%) 5 (55.6%) 2 (22.2%) 1 (11.1%)

Etanercept 1(11.1%) 5 (55.6%) 2 (22.2%) 1 (11.1%)

Adalimumab 5(27.8%) 10 (55.6%) 2 (11.1%) 1 (5.6%)

Golimumab 7 (87.5%) 0 (0%) 1(12.5%) 0 (0%)

Certolizumab 2(33.3%) 0 (0%) 4 (66.7%) 0 (0%)

Pegol

LTBI: latent tuberculosis infection.

Supplementary Table 6. Reported adjusted incidence rate/hazard ratios from non-RCTs
Authors Year RA/Biologic DMARDs  RA /non Biologic DMARDs INF/ETA ADA/ETA
vs. General population vs. General population

Askling (13) 2005 N N N
Wallis (14) 2004 N N N N
Sichletidis (15) 2006 N N N
Seong (16) 2007 30.1 8.9 N N
Gomez-Reino (17) 2007 N N N N
Tubach (19) 2009 13.41 N 10.3 16.28
Dixon (18) 2009 N N 3.1 4.2
Tam (20) 2010 34.92 2.35 N N
Winthrop (21) 2012 N N N N
Atzni (22) 2012 N N N N
Yoo (23) 2014 N N N N
Arkema (24) 2014 N N 2 (Hazard ratio) 2.3 (Hazard ratio)

RA: rheumatoid arthritis; DMARDs: disease modifying anti-rheumatic drugs; INF: infliximab; ADA: adalimumab;

ETA: etanercept.

References for 50 randomized controlled trials
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