Figure S1 Deaths associated with and attributable to KP-AMR in 21 GBD regions, by infectious syndrome, 2019
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Figure S2 Mortality rates at all ages linked to KP-AMR in 21 GBD regions stratified by infectious syndrome in 2019
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(continued from the previous page)
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Table S1 Age-standardised mortality rates associated with KP infe ction in GBD regions, by infe ctious syndrome, 2019

. e . Bacterial infections .
AILS infections LRIs-am:l a-ll Bloods tream -Pentoneal a-m:l UTIs and Menmg]hs- and Endocardltls- and of the skin and Infecha.)n-s of
ndro related infections infectio intra-abdominal lonephritis other bactenial CNS other cardiac ubcut bones, joints,
SV mes e ns elone 5 aneous
- in the thorax infections = = infections infections and related organs
systems
Clobal 10.60 3.85 3.54 1.99 0.51 0.46 0.15 0.00 0.02
(7.69-14.20) (3.07-4.77) (2.12-5.53) (1.30-2.94) (0.36-0.73) (0.33-0.65) (0.11-0.20) (0.01-0.33) (0.01-0.04)
East Asia 437 1.08 178 1.00 0.30 0.08 0.05 0.06 0.01
‘ (2.82-6.63) (0.77-1.50) (0.98-2.99) (0.59-1.63) (0.15-0.55) (0.05-0.14) (0.03-0.09) (0.01-0.23) (0.00-0.02)
Southeast Asia 12.44 4 3.80 3.20 0.63 0.26 0.15 0.14 0.02
' ‘ (8.82-17.06) (3.28-5.43) (2.17-6.17) (2.10-4.61) (0.39-0.96) (0.18-0.39) (0.12-0.21) (0.02-0.53) (0.01-0.05)
Ocennia 21.16 10.46 6.88 2.08 0.69 0.56 0.26 0.20 0.04
(14.54-20.62) (7.36-14.32) (3.68-11.42) (1.19-3.46) (0.38-1.12) (0.36-0.85) (0.18-0.35) (0.02-0.85) (0.01-0.10)
Central Asia 12.30 3.43 4.66 3.02 0.83 0.12 0.13 0.09 0.01
: (8.29-17.66) (2.64-4.51) (2.50-7.93) (1.90-4.53) (0.54-1.25) (0.08-0.22) (0.08-0.22) (0.01-0.34) (0.00-0.03)
Central Buro 6.10 121 2.43 L7 0.45 0.07 0.25 0.06 0.01
pe (3.95-9.25) (0.91-1.62) (L27-4.18) (1.08-2.56) (0.27-0.74) (0.04-0.13) (0.14-0.42) (0.01-0.21) (0.00-0.02)
Eactern Buro 7.47 1.40 2.02 2.14 0.61 0.11 0.19 0.00 0.01
pe (4.84-10.80) (L04-1.90) (L.58-4.90) (1.36-3.13) (0.41-0.92) (0.07-0.19) (0.12-0.31) (0.01-0.29) (0.00-0.03)
T 3.84 1.20 123 0.96 0.28 0.02 0.11 0.03 0.00
‘ (2.78-5.22) (1.00-1.39) (0.70-1.96) (0.60-1.46) (0.20-0.40) (0.01-0.04) (0.06-0.15) (0.01-0.12) (0.00-0.01)
Australasia 348 0.65 132 0.92 0.37 0.04 0.12 0.06 0.01
: (2.34-4.99) (0.49-0.88) (0.71-2.18) (0.58-1.38) (0.28-0.51) (0.02-0.07) (0.08-0.17) (0.01-0.19) (0.00-0.01)
Western Furo 4.36 0.87 152 122 0.4 0.04 0.20 0.06 0.01
pe (3.04-6.13) (0.70-1.09) (0.81-2.54) (0.81-1.77) (0.33-0.60) (0.02-0.07) (0.13-0.27) (0.01-0.19) (0.00-0.01)
Southern Lafin America 10.78 4.00 2.09 227 0.99 0.11 0.30 0.12 0.01
; : (8.13-14.11) (3.39-4.72) (L.65-4.99) (L52-3.27) (0.73-1.27) (0.08-0.16) (0.24-0.37) (0.02-0.37) (0.00-0.03)
. ) 516 113 182 1.38 0.53 0.05 0.19 0.06 0.01
High-income North America (3.53-7.35) (0.84-1.52) (0.99-3.03) (0.90-2.01) (0.41-0.71) (0.03-0.08) (0.12-0.25) (0.01-0.20) (0.00-0.02)
Caribbean 11.10 3.84 377 2.16 0.44 0.62 0.11 0.15 0.02
(7.71-15.55) (2.86-4.96) (2.24-5.86) (1.37-3.28) (0.30-0.63) (0.38-1.00) (0.09-0.15) (0.02-0.50) (0.01-0.05)
Andean Latin America 12.67 5.00 3.0 2.82 0.58 0.10 0.00 0.07 0.01
‘ ‘ (8.93-17.40) (3.98-6.52) (2.25-6.21) (1.81-4.20) (0.38-0.82) (0.06-0.18) (0.07-0.12) (0.01-0.24) (0.00-0.03)
Central Latin America 10.30 2.60 an 2.96 0.69 0.10 0.10 0.11 0.02
‘ (6.97-14.47) (1.80-3.47) (2.07-5.98) (1.94-4.25) (0.48-0.99) (0.07-0.17) (0.07-0.14) (0.02-0.38) (0.00-0.04)
Tronical Latin America 11.62 4.06 3.76 2.26 1.08 0.13 0.19 0.12 0.02
Pt : (8.58-15.55) (3.29.5.06) (2.19-6.09) (1.55-3.22) (0.79-1.34) (0.00-0.19) (0.14-0.24) (0.02-0.40) (0.00-0.04)
. 10.34 3.14 3.73 2.54 0.40 0.26 0.14 0.09 0.03
North Africa and Middle Fast (7.02-14.93) (2.38-4.10) (2.00-6.04) (1.60-3.85) (0.21-0.68) (0.15-0.48) (0.10-0.21) (0.01-0.36) (0.01-0.07)
South Asia 14.50 5.7 5.00 2.78 0.65 0.49 0.14 0.13 0.04
: (10.17-20.04) (3.97-6.88) (2.81-8.20) (L77-4.21) (0.46-0.91) (0.35-0.72) (0.10-0.19) (0.01-0.54) (0.01-0.09)
Central Sub-Saharan Africa 27.40 13.67 7.03 483 0.32 1.06 0.20 0.2 0.05
b : (20.22-36.7) (10.34-17.61) (4.05-11.38) (2.98-7.45) (0.19-0.49) (0.72-1.53) (0.13-0.31) (0.02-1.00) (0.01-0.13)
Eastern Sub.Saharan Africa 27.40 11.82 7.60 5.56 0.34 163 0.19 021 0.06
‘ (21.07-34.97) (9.63-14.37) (4.61-11.91) (3.65-8.05) (0.18-0.49) (117-2.19) (0.12-0.29) (0.02-0.97) (0.02-0.13)
Southern Sub.Saharan Africa 2118 9.75 7.24 2.74 0.32 0.69 0.20 0.20 0.04
' ub : (16.21-27.38) (7.98-11.86) (4.55-10.93) (1.81-4.05) (0.18-0.51) (0.52-0.92) (0.14-0.29) (0.02-0.78) (0.01-0.08)
Western Sub.Saharan Africa 27.95 12.33 7.71 472 0.31 2.50 0.14 0.21 0.05
: (21.37-36.43) (10.04-15.08) (4.70-11.99) (2.03.7.11) (0.19-0.45) (1.67-3.70) (0.10-0.18) (0.02-0.92) (0.01-0.11)

KP=Klebsiella pnenmoniae. LRIs=Lower respiratory infections .

UTIs=Urmary tract mfections. CNS=central nervous system. GBD=Global Burden of Diseases, Injuries. and Risk Factors Study.



Table S2 Deaths for infectious syndromes associated with and attributable to KP-AMR, by pathogen-drug combination, 2019

Aminoglycosides Beta Lactam/Beta-lactamase inhibitors Carbapenems Fluoroquinolones Third-generation cephalosporins  Trime thoprim-Sulfame thoxazole
AWR ATR AWR ATR AWR ATR AWR ATR AWR ATR AWR ATR
Global 345457 26343 544713 7933 234168 55666 425750 29023 526235 50141 487640 23485
(253863-463161)  (16213-38879)  (306427-724808) (4586-12068) (164262-331603) (36284-81337)  (311649-575880) (17450-44078) (383648-716646)  (18071-94411) (356201-653339)  (11522-39671)
East Asia 5362 594 27209 201 12425 3322 25052 2000 40102 5639 41344 2635
(3091-8845) (316-1021) (17008-42625) (15-1088) (1901-37159) (660-10434) (15808-38881) (1113-3286) (16142-76536) (917-14554) (25596-63405) (1167-4925)
Sontheast Asia 9764 908 37355 320 18238 4679 31439 2463 44118 5173 31989 1698
(6542-14231) (543-1392) (26079-51843) (151-563) (12571-26187) (3052-7043) (22207-44413) (1465-3779) (20964-60645) (2017-9539) (22319-44585) (808-2886)
Oceania 396 47 1015 14 150 39 932 68 1233 185 861 42
(367-904) (26-74) (710-1415) (2-43) (37-485) (13-110) (638-1304) (39-108) (642-1881) (49-374) (588-1238) (19-75)
Central Asia 2891 21 6220 87 943 231 4227 289 6229 885 6231 328
(1934-4313) (130-351) (4256-8818) (26-186) (415-1904) (108-453) (2896-6039) (169-459) (4029-9275) (312-1696) (4248-8048) (136-572)
Central Europe 6215 470 9847 168 2846 624 8125 352 8975 962 8036 368
(4052-9402) (271-Te4) (6390-14679) (88-275) (1750-4396) (353-1033) (5264-11996) (313-891) (5786-13599) (347-1884) (5169-12000) (172-674)
e B 14822 1107 21323 196 13378 2946 18297 1222 19921 1142 19139 848
(9517-22430) (622-1796) (13889-30695) (79-389) (8522-19782) (1732-4587) (11952-26536) (695-1930) (12072-28766) (355-2449) (12473-27903) (389-1531)
High-income Asia Pacific 1292 129 5507 313 245 113 2025 173 3848 649 3411 233
(909-1794) (76-199) (3977-7535) (185-487) (109-499) (53-200) (1461-2812) (103-266) (2716-3425) (265-1215) (2497-4530) (114-390)
Australasia 124 13 434 26 78 25 145 13 227 33 514 40
(77-188) (7-21) (200-636) (11-45) (15-254) (8-79) (91-217) (7-21) (85-447) (8-85) (339-774) (18-74)
Western Europe 8642 705 19190 830 3539 907 13247 981 13907 1660 14407 814
(5981-12111) (424-1113) (13439-26570) (484-1320) (2107-5744) (498-1530) (9318-18330) (576-1534) (9810-19650) (615-3297) (10261-20143) (399-1411)
Southern Latin America 2839 225 5542 102 1779 392 4611 337 5635 6635 4475 223
(2061-3975) (137-338) (4162-7318) (56-164) (1146-2651) (241-606) (3463-6227) (206-498) (4207-7468) (255-1250) (3369-5930) (111-374)
High-income North America 3756 324 8611 447 1565 434 4973 391 6261 795 6354 410
(2580-3407) (193-520) (5933-12111) (253-699) (722-2757) (216-741) (3457-7116) (229-626) (4143-0180) (278-1615) (4347-9006) (197-721)
Caribbean 1933 145 3809 84 348 92 2664 179 3450 503 3471 171
(1335-2767) (85-226) (2612-53096) (34-167) (122-874) (39-203) (1823-3741) (102-282) (2235-5100) (192-968) (2386-4857) (83-206)
Andean Latin America 4492 332 5968 111 980 231 4090 253 4975 370 5756 262
(3125-6237) (198-503) (4169-8252) (37-223) (355-1951) (86-474) (2810-5643) (145-393) (3227-7220) (186-1162) (4039-7908) (128-442)
Central Latin America 5194 443 14375 394 2829 72 7541 367 13185 1914 11561 635
(3324-7641) (258-708) (9697-20165) (146-783) (1475-5043) (361-1328) (5004-10689) (324-892) (7907-19998) (655-3793) (7859-16469) (308-1114)
Tropical Latin America 10159 793 17268 458 9074 2010 13920 1019 13553 1011 12663 611
(7161-14428) (467-1240) (12566-23115) (213-807) (6020-12850) (1210-2007) (10220-19003) (619-1547) (7877-20182) (267-2310) (9268-17207) (299-1029)
. 14816 1172 32447 383 13257 3131 22212 1588 32728 3680 27309 1362
North Africa and Middle East (9902-21407) (698-1839) (21742-46484) (174-738) (8231-19611) (1802-4870) (14580-31943) (920-2539) (21692-47324) (1385-6964) (18418-39132) (640-2389)
South Asia 123193 9481 156409 1472 131869 31195 133907 9047 151832 5582 117779 5016
(86253-171695)  (5740-14162) (110444-215304) (778-2359) (91777-186662) (20203-47306) (94073-186081)  (5344-13020)  (106293-212519) (1896-11434) (83320-163419) (2354-8608)
Central Sub_Saharan Africa 13308 946 16803 270 490 164 12731 72 14973 1948 16664 750
(9725-17631) (577-1419) (12699-22009) (51-654) (96-1675) (59-403) (9548-16680) (459-1186) (9179-21256) (677-3738) (12509-21764) (363-1233)
Eastern Sub-Saharan Africa 46428 3361 58897 843 6470 1411 40382 2454 52482 6559 57109 2554
(35559-60302) (2133-4083) (45162-75681) (427-1388) (4370-9280) (867-2141) (30785-52322) (1489-3680) (39872-68983) (2565-12110) (43926-73505) (1259-4147)
Southern Sub-Saharan Africa 1980 165 9026 89 1308 353 4315 320 9444 1485 9395 554
(1393-2760) (99-245) (6874-11800) (19-199) (973-1793) (235-507) (3239-5710) (198-478) (7066-12500) (595-2655) (7331-12380) (281-899)
Western Sub-Saharan Africa 67603 4761 87475 1016 12271 2631 70921 4336 79184 9115 88982 3932
(51009-87913) (2093-6931) (66634-112163) (532-1680) (3920-27160) (980-5789) (54060-91434) (2611-6604)  (60561-103223) (3340-16778) (68183-114120) (1896-6309)

95% uncertamty mtervals are shown i parentheses. AWR=Associated with resistance; ATR=Attributable to resistance; AME: antimicrobial resistance; KP=Klebsiella pnenmoniae.



Table S3 All-age mortality rates for infectious syndromes linked to KP-AMR, by pathogen-drug combination, 2019

Aminoglycosides Beta Lactam/Beta-lactamase inhibitors Carbapenems Fluoroquinolones Third-generation cephalosporins Trime thoprim-Sulfame thoxazole
AWR ATR AWR ATR AWR ATR AWR ATR AWR ATR AWR ATR
Clobal 446 034 7.04 0.10 3.03 072 5.50 038 6.80 0.65 6.30 030
(3.28-5.99) (0.21-0.50) (5.12-9.37) (0.06-0.16) (2.12-4.29) (0.47-1.05) (4.03-7.44) 0.23-0.5T) (4.96-9.26) 0.25-122) (4.60-8.44) (0.15-0.51)
East Asia 0.36 0.04 1.85 0.02 0.84 023 1.70 0.14 272 038 2.81 018
(0.21-0.60) (0.02-0.07) (1.16-2.90) (0.00-0.07) (0.13-2.52) (0.04-0.71) (1.07-2.64) (0.08-0.22) (1.10-5.20) (0.06-0.99) (1.74-431) (0.08-0.34)
Southeast Asia 1.45 014 5.54 0.05 2N 0.69 4.67 037 6.55 077 475 025
(0.97-2.11) (0.08-0.21) (3.87-7.69) (0.02-0.08) (1.87-3.89) (0.45-1.05) (3.30-6.59) (0.22-0.56) (4.60-9.00) (0.30-1.42) (3.31-6.62) (0.12-0.43)
Oceania 449 035 7.65 0.10 1.13 029 7.02 0.51 9.29 1.39 6.48 032
(2.76-6.81) (0.20-0.56) (5.35-10.66) (0.01-0.32) (0.28-3.65) (0.10-0.83) (4.81-9.82) (0.30-0.81) (4.84-14.16) (0.37-2.82) (4.43-9.32) (0.15-0.57)
Central Asia 3.00 024 6.65 0.09 1.01 025 452 031 6.66 095 6.66 035
(2.07-4.61) (0.14-0.38) (4.55-9.43) (0.03-0.20) (0.44-2.04) (0.12-0.48) (3.10-6.46) (0.18-0.49) (431-9.92) (0.33-1.81) (4.54-9.57) (0.17-0.61)
Central Europe 5.4 041 8.62 015 2.49 0.55 711 048 7.86 0.84 7.04 032
(3.55-8.23) (0.24-0.67) (5.59-12.85) (0.08-0.24) (1.53-3.85) (0.31-0.90) (4.61-10.50) 0.27-0.78) (5.07-11.91) (0.30-1.65) (4.53-10.51) (0.15-0.59)
o 7.06 053 10.16 0.09 6.37 1.40 87 058 9.49 054 9.12 040
(4.53-10.69) (0.30-0.86) (6.61-14.62) (0.04-0.19) (4.06-9.42) (0.83-2.18) (5.69-12.64) (0.33-0.92) (6.18-13.70) 0.17-1.17) (5.94-13.33) (0.19-0.73)
High-income Asia Pacific 0.69 0.07 2.04 017 0.13 0.06 1.08 0.00 2.05 035 1.82 012
(0.49-0.96) (0.04-0.11) (2.12-4.02) (0.10-0.26) (0.06-0.27) (0.03-0.11) (0.78-1.50) (0.05-0.14) (1.45-2.90) (0.14-0.65) (1.33-2.42) (0.06-0.21)
Australasia 043 0.04 1.49 0.09 027 0.00 0.50 0.04 0.78 012 177 014
(0.26-0.65) (0.02-0.07) (1.00-2.19) (0.04-0.15) (0.05-0.87) (0.03-0.27) (0.31-0.75) (0.02-0.07) (0.29-1.54) (0.03-0.29) (1.16-2.66) (0.06-0.25)
Western Europe 1.98 0.16 440 020 0.82 021 3.04 023 319 038 330 019
(1.37-2.78) (0.10-0.26) (3.08-6.09) (0.11-0.30) (0.48-1.32) (0.11-0.35) (2.14-4.20) (0.13-0.35) (2.25-4.50) (0.14-0.76) (2.35-4.62) (0.09-0.32)
Southern Latin America 425 034 830 015 2.66 0.59 6.91 051 844 1.00 6.70 033
(3.09-5.95) 0.21-0.51) (6.24-10.96) (0.08-0.25) (1.72-3.97) (0.36-0.91) (5.19-9.33) (0.31-0.75) (6.30-11.19) (0.38-1.87) (5.05-8.88) (0.17-0.56)
High-income North America 1.03 0.09 2.36 012 043 012 1.36 0.11 1.72 022 1.74 0.11
(0.71-1.48) (0.05-0.14) (1.63-3.32) (0.07-0.19) (0.20-0.76) (0.06-0.20) (0.95-1.95) (0.06-0.17) (1.14-2.52) (0.08-0.44) (1.19-2.47) (0.05-0.20)
Caribbean 414 031 8.08 018 0.74 020 5.65 038 731 1.07 736 036
(2.83-5.87) (0.18-0.48) (5.54-11.44) (0.07-0.35) (0.26-1.85) (0.08-0.43) (3.87-7.93) (0.22-0.60) (4.74-10.81) (0.41-2.05) (5.06-10.30) (0.18-0.63)
Andean Latin America 7.06 052 038 017 1.54 036 6.43 040 7.82 0.90 9.05 041
(4.91-9.81) (0.31-0.79) (6.56-12.98) (0.06-0.35) (0.56-3.07) (0.14-0.75) (4.42-8.87) (0.23-0.62) (5.07-11.35) (0.29-1.83) (6.35-12.44) (0.20-0.69)
Central Latin America 2.08 018 5.75 0.16 1.13 029 3.02 023 527 077 4.62 025
(1.33-3.06) (0.10-0.28) (3.88-8.07) (0.06-0.31) (0.59-2.02) (0.15-0.53) (2.00-4.28) (0.13-0.36) (3.16-8.00) (0.26-1.52) (3.14-6.59) (0.12-0.45)
Tropical Latin America 454 036 172 021 4.06 0.90 6.23 046 6.06 045 5.66 027
(3.20-6.45) 0.21-0.55) (5.62-10.34) (0.10-0.36) (2.69-5.75) (0.54-134) (4.57-8.50) (0.28-0.69) (3.52-9.03) 0.12-1.03) (4.15-7.70) (0.13-0.46)
- 243 019 533 0.06 2.18 051 3.65 026 538 0.61 449 022
North Africa and Middle East (1.63-3.52) (0.12-0.30) (3.57-7.64) (0.03-0.12) (1.35-3.22) (0.30-0.80) (2.40-5.25) (0.15-0.42) (3.56-7.77) 0.23-1.14) (3.03-6.43) (0.11-0.39)
South Asia 6.82 053 8.66 0.08 7.30 1.73 742 0.50 841 031 6.52 028
(4.78-9.51) (0.32-0.78) (6.12-11.93) (0.04-0.13) (5.08-10.34) (1.12-2.62) (5.21-10.31) 0.30-0.77) (5.89-11.77) 0.11-0.63) (4.62-9.05) (0.13-0.48)
- 10.12 072 12.77 021 037 012 0.68 0.59 1138 1.48 12.67 057
Central Sub-Saharan Africa (7.39-13.40) (0.44-1.08) (9.65-16.73) (0.04-0.50) (0.07-1.27) (0.04-0.31) (7.26-12.68) (0.35-0.90) (6.98-16.16) 0.51-2.84) (9.51-16.55) (0.28-0.94)
. 11.28 0.82 14.30 021 1.57 034 9.81 0.60 12.75 1.59 13.87 0.62
Easterm Sub-Saharan Africa (8.64-14.64) 0.52-121) (10.97-18.38) (0.10-0.34) (1.06-2.25) 0.21-0.52) (7.48-12.71) (0.36-0.90) (9.68-16.75) (0.62-2.94) (10.67-17.87) (0.31-1.01)
Southern Sub-Saharan Africa 252 021 11.49 011 1.66 045 5.49 041 12.02 1.89 1221 0.70
(1.77-3.51) (0.13-0.31) (8.75-15.02) (0.02-0.25) (1.24-2.28) (0.30-0.65) (4.12-7.27) (0.25-0.61) (8.99-15.91) (0.76-3.38) (9.33-15.76) (0.36-1.14)
Western Sub-Saharan Africa 14.82 1.04 19.17 022 2.69 058 15.54 095 17.35 2.00 19.50 0.86
(11.2-19.27) (0.66-1.52) (14.61-24.58) (0.12-0.37) (0.86-5.95) 0.22-127) (11.85-20.04) (0.57-1.45) (13.27-22.62) (0.73-3.68) (14.94-25.01) (0.42-1.40)

95% uncertamnty intervals are shown i parentheses. AWR=Associated with resistance; ATR=Attributable to resistance; AMR_ antimicrobial resistance; KP=Klebsiella pnenmoniae.



