Ve

' YOAYAONROALFE NBaAailkyOqzAIN
f 26SNI NBALIANI AENBKSEN) OG0 ¥R

7

ONBYRBY HAOZKHNMWPKHAMP

{1tt[9a9b¢! w, LbChwa! ¢Lhb

Methods for the BSAC Resistance Surveillance Projedearzibed in detail in a companion pager.
Breakpoints and ECOFFs (Epidemiologicabfisjtlisted in Tables4§S11 are from EUCAST tables of
breakpoints (v12.0) and related guidance at the time of analiliss://www.eucast.org, specifically:

European Committee on Antimicrobial Susceptibility TesBngakpoint tablesfor interpretation

of MICs and zone diameters. Version 12.0, valid from 202@1 £. https://www.eucast.org;
https://www.eucast.org/fileadmin/src/media/PDEs/EUCAST files/Breakpoint tables/v_12.0 Brea
kpoint Tables.pdf. Accessed 20 January 2025

European Committee on Antimicrobial Susceptibility Testing. Guidance docUR\¢@GAST
breakpoints in bracketd December, 2021. Available at:
https://www.eucast.org/fileadmin/src/media/PDFs/EUCAST files/Guidance documents/Breakpoi
nts_in_brackets.pdf. Accessed 13 January 2025

European Committee on Antimicrobial Susceptibility Testing. Data from the EUCAST MIC
distribution website https://www.eucast.org/mic_and_zone_distributions_and_ecoffs
https://mic.eucast.org{ https://mic.eucast.org/search/
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Table Sllsolate collection quotas and targeggBSAC HARTI surveillance

Annual collection Target Enterobacterales All other collectiorgroupg
periods N of centres . Quota/lab Target Quotallab Target
2008/09;2009/10 20 50 1000 13 260
2010/11¢2014/15 40 28 1120 7 280
2015/16;2018/19 25 40 1000 10 250

1 OctoberSeptember

2 Staphylococcus aureuRseudomonaspp, Acinetobactespp.

Collections pepatrticipatingcentre per season averag&d% ofthe requestedquota of HALRTI isolates
for S. aureusind Pseudomonaspp, 74% forlEnterobacterale®ut only 23% for the mucHessfrequent

Acinetobactespp.

Table S2Actual number®f isolates tested, and centres contributifay year¢ BSAGHA-LRTI

surveillance

Collection N of N of isolates

season centres S. aureus Pseudomonas Acinetobacter Enterobacterales
2008/09 21 237 244 52 785
2009/10 22 222 207 60 690
2010/11 38 226 225 42 784
2011/12 35 209 214 59 789
2012/13 33 199 201 49 744
2013/14 37 205 214 61 696
2014/15 39 216 214 72 762
2015/16 24 206 208 68 748
2016/17 24 219 225 67 758
2017/18 24 190 180 60 684
2018/19 24 205 223 46 743
Total (65) 2,334 2,355 636 8,183

1 Numberof centres that contributed any isolates from HLRTI in thaseasonnot all contributed isolates of hl

organism groupdn total, only 45f the 65centres in total contributed anigolates ofAcinetobactespp.,whereas

the otherthree collections each included isolates from 63 or 64 sites.

See tables S3A and S3B for genera, species or other subgroups (e.g. MSSA/MRSA) of these four collection groups.

Data amendmentscomplianceand change of central testing laboratory

FiveS. aureussolatesoriginallyrecorded asnecAnegativewere noted as havindiscrepantly high MICs

F2NJ 2EI OAffAYy OXOH
mecApositive on retesngand, accordingly, were reclassified as MRSA.

Y3k [ OTheRvaziedessied R R0O24. AINE&FouBds T2 NJ G KA &

A very small proportion of isolates were included in analysis despite departures from protocol

requirements for samples to lleken %48 hoursafter hospital admission and from the lower respiratory
tract. These are noted where relevanseeabove Table 5 and below Table $).

Central testing was at Quotient Bioresearch (lader LGEFordham, Ukn 2008/09;2012/13 and at the
Antimicrobial Resistance and Healthcayesociated Infections Reference Unit (AMRHAI) of Public Health

England, later the UK Health Security Agency (Colindale, London) 262318419.

3 Antimicrobial resistance among agents of hospétedjuired lower respiratory tract infection:
UK trends from 2008/2009 to 2018/20¢Supplementary information

LIk

LIS NJ



Table S3Alsolatesother than Enterobacterales numberstested by organism group and year

N of isolates
Collection S. aureus Pseudomonas Acinetobacter
year MSSA MRSA P. aeruginosa Other ACB Other
specie$ complex specie$
2008/09 133 104 238 6 50 2
2009/10 139 83 206 1 58 2
2010/11 168 58 223 2 36 6
2011/12 164 45 213 1 52 7
2012/13 149 50 201 0 45 4
2013/14 184 21 212 2 52 9
2014/15 181 35 211 3 59 13
2015/16 174 32 207 1 55 13
2016/17 197 22 223 2 56 11
2017/18 171 19 179 1 53 7
2018/19 192 13 222 1 39 7
Total 1,852 482 2,335 20 555 81

119 isolates belonging to sevepecieq7 P. fluorescenss P. putida 2 each oP. koreensi. mendocinal each of
P. monteilij P. rhodesiagP. stutzepi andl identified only aPseudomonaspp.

2Recorded ag16A. baumannii84A. pittii, 36A. nosocomialis17A. calcoaceticysl A. dijkshoorniaglA. seifertij
howeverthe last four speciesvere not definedin the earlier yearsndwould have beerrounted asA. baumannij
inflating the total for this species.

313 different species, the most frequent beiAg ursingi(20),A. junii(19) andA. haemolyticug11)A. guillouiag5)
A. lwoffii (5),A. johnsoni{4) and genomic species 16.(4)

4 Antimicrobial resistance among agents of hospétedjuired lower respiratory tract infection:
UK trends from 2008/2009 to 2018/20¢Supplementary information



TableS3B Enterobacteraleg numbers tested by organism group and year.

Year Klebsiella Serratid Proteeae Citrobacter and infrequent genera
— 5 S}
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2008/09 295 174 50 39 121 47 5 2 11 1 7 0 7 9 5 7 5
2009/10 278 113 74 16 97 49 7 1 16 1 3 0 6 10 3 12 4
2010/11 274 147 71 34 105 71 3 4 28 0 6 0 14 10 5 6 6
2011/12 239 166 73 42 93 61 2 10 45 4 7 1 14 15 1 12 4
2012/13 250 141 56 40 84 74 0 0 47 1 6 0 16 14 1 7 7
2013/14 255 150 68 22 68 51 4 0 34 0 7 1 20 7 2 1 6
2014/15 244 187 63 23 90 49 6 1 37 1 7 0 34 7 1 5 7
2015/16 = 230 152 68 35 90 79 6 0 37 1 5 0 23 9 0 9 4
2016/17 277 151 49 32 71 72 4 1 36 2 8 2 30 12 2 6 3
2017/18 241 127 59 23 74 70 6 1 28 0 10 1 16 14 1 8 5
2018/19 251 148 67 29 75 66 4 3 35 2 7 0 30 15 2 8 1
Total 2,834 1656 698 335 968 689 47 23 354 13 73 5 210 122 23 81 52

Numbers are shown after reclassifying isolates retrospectively where required by chatgesiomy during the course of the surveillance.

13000f the K. aerogenef2008/09;2017/18) wereoriginallyrecordedasE.aerogenes

2 All the Enterobacteiisolates remaining after taxonomic reclassificatimonged to specieswithin the E.cloacaecomplex 2763E. cloacaE  ME. cloadae
02 Y LX S E.éasburime3E. bugandensjgtE. kobei

311S. ureilytical10 of five other named species, 2 identified only to genus level.

412P. vulgaris1P.hauseri.

54 P. stuartii, 1 P. rettgeri.

615C. braakii, 3 C. murliniae, 1 C. amalonatidusgientified uncertainly a€. koseri/amalonaticus.

7 15R. ornithinolytical9R. terrigena 10R. planticolal identified only to genus level

8 37 Hafniaalvei 15isolatesof sixother generaof which8 were collected agnterobactebut have since been reclassifiéd

5 Antimicrobial resistance among agents of hosgétedjuired lower respiratory tract infection: UK trends from 2008/2009 to 2018/2@Lpplementary information



Table S4S.aureus antibiotics analysed years included, N of isolategsistancébreakpoints and mode MIC

Antimicrobial Collectionyearsincluded N of Break MSSA MRSA
years point N of Mode N of Mode
R >mg/L isolates MIC mg/L isolates MIC mg/L
Ceftaroline 2016/17¢2018/19 3 1 560 0.25 54 0.5
Ceftobiprole 2011/12¢2017/18 8 2 1412 0.5 237 1
Ciprofloxacin 2008/09%2018/19 11 1 1852 0.5 482 128
Clindamycith 2008/09;2018/19 11 0.25 1852 0.12 482 0.1
Erythromycin 2008/092018/19 11 2 1852 0.25 482 X HpC
Fusidic acid 2008/09;2018/19 11 1 1852 0.12 482 0.1
Gentamicii 2008/092018/19 11 2 1852 0.25 482 0.25
Linezolid 2008/092011/12; 2018/19 6 4 945 2 353 2
Minocycline 2008/09¢2014/15 7 0.5 1118 0.1z 396 0.1z
Mupirocir® 2008/092018/19 11 1 1852 0.25 482 0.25
Oxacillit 2008/092018/19 11 2 1852 0.25 482 XHpcC
Penicillin 2008/09%¢2014/15 7 0.12 1118 xMHA Yy 396 64
Rifampicin 2008/09;2018/19 11 0.06 1852 0.008 482 0.008
Tedizolid 2014/152018/19 5 0.5 915 0.25 121 0.5
Teicoplanin 2008/09%2018/19 11 2 1852 1 482 0.5
Tetracycline 2008/09;2018/19 11 2 1852 0.5 482 0.5
Tigecycline 2008/09%¢2012/13 5 0.5 753 0.12 340 0.25
Trimethoprin? ~ 2008/09;2018/19 11 4 1852 0.5 482 0.25
Vancomycin 2008/09%2018/19 11 2 1852 1 482 Xn ®p

“Most frequent MIC but distributionwasclearly bi or multi-modal: refer to plot in Appendix.
! Clindamycin resistance is reported at face value using this 2022 EUCAST breakpoint (MIC >0.25 mg/L). Inducible
resistance was tested (2042019) with 4 mg/L erythromycin plus 0.5 mg/L clindamycin, the then breakpoint, so
may be slightly underestimated relative to the lower 2022 breakpoint

WoNBIF{LRAYI
mechanisms likely to undermiredfectiveness when used as a synergist in combination therapy
3 ECOFF, for descriptive purposes. Mupirocin resistance was further assessed byrR@# for

4 Phenotypic oxacillin resistance was used to identify possible BORSA; MRSA was defitectioyn ofmecA
5 Trimethoprim isof limited relevanceutside UT|but cetrimoxazoleoccasionallys advocated for wideNHS
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Table S5P. aeruginosaantibiotics analysed years included, N of isolategsistancéireakpoints and mode MIC

Antimicrobial Collection years included N of Break P. aeruginosa
years point N of Mode
R>mg/L isolates MIC mg/L
Amikacirt 2013/14¢2016/17 4 16 853 2
Ceftazidime 2008/0%,2018/19 11 8 2335 2
Ceftazidimeéavibactand 2016/172018/19 3 8 624 2
Ceftobiprole 2011/12;2018/19 8 - 1668 2
Ceftolozanétazobactam 2010/11¢2018/19 9 4 1891 0.5
Ciprofloxacin 2008/09¢2018/19 11 0. 2335 0.1z
Colistirt 2010/11¢2018/19 9 4 1891 1
Gentamiciid 2008/0%,2018/19 11 8 2335 1
Imipenem 2008/09;2012/13; 2014/152018/19 10 4 2123 1
Imipenenirelebactant 2014/15¢2018/19 5 2 1042 0.25
Meropenem 2010/11; 2013/142018/19 7 8 1477 0.25
Piperacilliitazobactan 2008/092018/19 11 16 2335 4
Tobramycif 2013/14c2018/19 6 2 853 0.5

20isolates of othePseudomonaspeciesare omitted
“Most frequent MIC, but distributiomwasclearly bi or multi-modal: refer to plot in Appendix.

! Epidemiological cu2 T F

6 9/ h CGin-0 NIo QB ®npade Hisfiguishisolates withacquired resistance
mechanisms likely to undermine effectivenegsen used as a synergist in combination therapy.
2 Tested with a fixed 4 mg/L concentration of inhibitor (avibactam, relebactam or tazobactam).

3 Gentamicirhasno breakpointin-bracketsin EUCAST#ables We used the ECOFF as an unofficial indicator of likely

acquired resistance
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Table S6Acinetobactespp.: antibiotics analysed years included, N of isolategsistance breakpointand mode MIC

Antimicrobial Collection years included N of Break ACB complex
years point N of Mode
R>mg/L isolates MIC mg/L
Amikacirt 2013/14¢2016/17 4 8 222 0.5
Ceftazidime 2008/09;2018/19 11 X 555 47
Ceftazidimeéavibactand 2016/172018/19 3 X 148 4
Ceftobiprole 2011/12;2018/19 8 X 411 0.25
Ceftolozanétazobactam 2010/11¢2018/19 9 X 447 Xn @n
Ciprofloxacif 2008/09¢2018/19 11 1 555 0.25
Colistirt 2010/11¢2018/19 9 2 447 0.5
Gentamicin 2008/0%,2018/19 11 4 555 0.25
Imipenem 2008/09;2012/13, 2014/152018/19 10 4 503 0.1z
Imipenendrelebactant? 2014/152018/19 5 2 262 0.12
Meropenem 2010/11,2013/14¢2018/19 7 8 350 0.25
Minocycline 2008/09,2012/13 5 X 241 Xn &,
Piperacilliitazobactand 2008/09;2018/19 11 X 555 0.03
Tetracycline 2008/09¢2016/17 9 X 463 2"
Tigecycline 2008/09%¢2012/13 5 X 241 0.25
Tobramycif 2013/14¢2018/19 6 4 314 0.25

81 isolates of notACB speciesre omitted all modes were within £1 doubling dilution of those for ACB.
“Most frequent MIC, but distributiomasclearly bi or multi-modal: refer to plot in Appendix.

! Epidemiological cu2 T T
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mechanisms likely to undermireffectiveness when used as a synergist in combination therapy
2 Tested with a fixed 4 mg/L concentrationtb& inhibitor (avibactam, relebactam or tazobactam).
3 EUCAST notes that relebactam adds no clinical benefit becaai€@XA carbapenemases produceddmjnetobacteispp.

are not inhibited by this agertt
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Table S7E. coliantibiotics analysed years included, N of isolate®sistance breakpointand mode MIC

Antimicrobial Collection years included N of Break E. coli

years point N of Mode

R>mg/L isolates MIC mg/L

Amikacirt 2013/14¢2016/17 4 8 1006 1
Amoxicillin 2008/09¢2018/19 11 8 2834 Xp WMH
Coamoxicla¥y 2013/14¢2018/19 6 8 1498 4"
Cefotaxime 2008/09;2018/19 11 2 2834 0.06'
Ceftazidime 2008/09%2018/19 11 4 2834 0.25
Ceftazidime/avibactar 2016/17¢2018/19 3 8 769 0.12
Ceftobiprole 2011/12%,2018/19 8 0.25 @ 1987 0.06
Ceftolozane/tazobactarh 2010/11¢2018/19 9 2 2261 0.12
Cefuroxime 2008/09,2012/13 5 8 1336 4
Ciprofloxacin 2008/092018/19 11 0.5 2834 0.01%
Colistirt 2010/11¢2018/19 9 2 2261 0.5
Ertapenem 2014/152018/19 5 0.5 1243 0.015
Gentamicin 2008/09,2018/19 11 2 2834 0.5
Imipenem 2008/0%¢2012/13; 2014/152018/19 10 4 2579 0.12
Imipenem/relebactari 2014/15¢2018/19 5 2 1243 0.12
Meropenem 2010/11;2013/14,2018/19 7 8 1772 0.015
Piperacillin/tazobactarh 2008/09¢2018/19 11 8 2834 2"
Tigecycline 2008/092012/13 5 0.5 1336 0.12
Tobramycif 2013/14¢2018/19 6 4 1498 0.5
Trimethoprint 2014/15¢2018/19 5 4 1243 0.25

“Most frequent MIC, but distributiowasclearly bi or multi-modal: refer to plot in Appendix.

! Epidemiological cu2 T T

09/ hCGino No QB E§aRI yAiyi SYyRSR
undermine effectiveness when used as a synergist in combination therapy
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2 Tested with a fixe@ mg/L concentration oflavulanate(The 2:1 amoxicillin/clavulanafermat, tested 2008/022012/13 has been
abandonedand is not included in analyses of resistance.)
3 Testedwith afixed 4 mg/L concentration dhe inhibitor (avibactam, relebactam or tazobactam).
4 Clinical breakpoint for uncomplicated urinary tract infection only. Trimethojsiof limited relevance outside UTI, but-timoxazole is occasionally advocated

for wider use in the NHS!

gAUK
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Table S8Klebsiellsspp antibiotics analysed years included, N of isolategsistancebreakpoints and mode MIC

Antimicrobial Collection years included N of Break K. pneumoniae/ K. oxytoca K. aerogenes
years point variicola
R>mg/L N of Mode N of Mode N of Mode
isolates MIC mg/L isolates MIC mg/L isolates MIC mg/L
Amikacirt 2013/14c2016/17 4 8 640 1 248 1 112 1
Coamoxiclay 2013/14¢2018/19 6 8 915 2" 374 1 164 XMHY
Cefotaxime 2008/09%¢2018/19 11 2 1656 0.06' 698 0.03 335 0.12
Ceftazidime 2008/09%52018/19 11 4 1656 0.25 698 0.12 335 0.25
Ceftazidime/avibactar 2016/17¢2018/19 3 8 426 0.25 175 0.12 84 0.25
Ceftobiprole 2011/12;2018/19 8 0.25 1222 0.06’ 503 0.1z 246 0.06
Ceftolozane/tazobacta 2010/11¢2018/19 9 2 1369 0.25 574 0.12 280 0.25
Cefuroxime 2008/092012/13 5 8, X9 741 2 324 24 171 4
Ciprofloxacin 2008/09%¢2018/19 11 0.5 1656 0.03 698 0.015 335 0.03
Colistirt 2010/11¢2018/19 9 2 1369 0.5 574 0.5 280 0.5
Ertapenem 2014/152018/19 5 0.5 765 0.015 306 0.015 142 0.03
Gentamicin 2008/0%¢2018/19 11 2 1656 0.5 698 0.5 335 0.5
. 2008/0%¢2012/13;

Imipenem 2014/152018/19 10 4 1506 0.12 630 0.12 313 0.5
Imipenem/relebactar 2014/152018/19 5 2 765 0.5 306 0.25 142 0.25
Meropenem 2010/11;2013/142018/19 7 8 1062 Xn &én 445 Xn dn 198 Xnodn
Piperacillin/tazobactarh 2008/09%;2018/19 11 8 1656 Vi 698 24 335 4
Tigecycline 2008/0%¢2012/13 5 X 741 0.5 324 0.25 171 0.250.5
Tobramycif 2013/14¢2018/19 6 2 915 0.5 374 0.5 164 0.25

“Most frequent MIC, but distributiomasclearly bi or multi-modal: refer to plot in Appendix.
x No breakpoint oepidemiological cubff (ECOFF) available.

19/ hCC WoiNENJ OREYyEQ> AYGSYRSR
synergist in combination therapy
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2 Tested with a fixed 2 mg/L concentration of clavulanate. The 2:1 amoxicillin/clavulanatat, tested 2008/082012/13, has been abandoned and is not
included in analyses of resistance
3 Tested with a fixed 4 mg/L concentrationtb& inhibitor (avibactam, relebactam d¢azobactam).
4 Cefuroxime breakpoimot relevantto K. aerogengswhich is inherently resistant.
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Table S9E. cloacaeomplex:antibiotics analysed years included, N of isolategsistance breakpointand mode MIC

Antimicrobial Collection yearicluded N of Break E. cloacaeomplex
years point N of Mode
R>mg/L isolates MIC mg/L
Amikacirt 2013/14¢2016/17 4 8 319 1
Cefotaxime 2008/09;2018/19 11 2 968 0.1z
Ceftazidime 2008/09;2018/19 11 4 968 0.25
Ceftazidime/avibactam 2016/17¢2018/19 3 8 220 0.25
Ceftobiprole 2011/12,2018/19 8 0.25 645 0.06'
Ceftolozane/tazobactam 2010/11¢2018/19 9 2 750 0.25
Ciprofloxacin 2008/09;2018/19 11 0.5 968 0.015
Colistirt 2010/11¢2018/19 9 2 750 0.5
Ertapenem 2014/15,2018/19 5 0.5 400 0.015
Gentamicin 2008/0%,2018/19 11 2 968 0.25
Imipenem 2008/09;2012/13; 2014/152018/19 10 4 900 0.25
Imipenem/relebactarm 2014/152018/19 5 2 400 0.25
Meropenem 2010/11; 2013/142018/19 7 8 573 0.03
Piperacillin/tazobactarh 2008/09%2018/19 11 8 968 2"
Tigecycline 2008/09¢2012/13 5 X 500 0.5
Tobramycin 2013/14¢2018/19 6 2 468 0.5

“Most frequent MIC, but distributiomasclearly bi or multi-modal: refer to plot in Appendix.
x Nobreakpoint or epidemiological cutff (ECOFF) available.

1 Epidemiological ce2 T T
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mechanisms likely tandermine effectiveness when used as a synergist in combination therapy,
2 Tested with a fixed 4 mg/L concentrationtbé inhibitor (avibactam, relebactam or tazobactam).
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Table S10. Serratiaspp antibiotics analysed years included, N of isolatesesistance breakpoin@snd mode MIC

Antimicrobial Collection years included N of Break Serratiaspp.
years point N of Mode
R>mg/L isolates MIC mg/L
Amikacirt 2013/14¢2016/17 4 8 273 2
Cefotaxime 2008/09;2018/19 11 2 759 0.25
Ceftazidime 2008/0%,2018/19 11 4 759 0.25
Ceftazidime/avibactam 2016/17¢2018/19 3 8 227 0.25
Ceftobiprole 2011/1%,2018/19 8 0.25 570 0.12
Ceftolozane/tazobactam 2010/11¢2018/19 9 2 648 0.5
Ciprofloxacin 2008/09;2018/19 11 0.5 759 0.06’
Ertapenem 2014/15¢2018/19 5 0.5 368 0.03
Gentamicin 2008/09,2018/19 11 2 759 0.5
Imipenem 2008/09,2012/13; 2014/152018/19 10 4 704 0.5
Imipenem/relebactarh 2014/152018/19 5 2 368 0.25
Meropenem 2010/11; 2013/142018/19 7 8 501 0.06
Piperacillin/tazobactarh 2008/09¢2018/19 11 8 759 2"
Tigecycline 2008/09¢2012/13 5 X 336 0.5
Tobramycif 2013/14¢2018/19 6 8 423 2

Resultanclude 689 isolates @. marcescend?7S. liquefacienand23 of other or unidentifiederratiaspecies
“Most frequent MIC, but distributiowasclearly bi or multi-modal often related to species mirefer to plotsin Appendix
x No breakpoint or epidemiological eaff (ECOFF) available.

! Epidemiological cu2 T T

09/ hCGin-o NIbABSFaRIyAyi SyRSR
undermine effectiveness when used as a synergist in combination therapy

G2

2 Tested with a fixed 4 mg/L concentrationtb€ inhibitor (avibactam, relebactam or tazobactam).
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Table 31. Proteeae:antibiotics analysed years included, N of isolate®sistance breakpointand mode MIC

Antimicrobial Collection years included N of Break P. mirabilis M. morganii
years point N of Mode N of Mode
R>mg/L isolates MIC mg/L isolates MIC mg/L
Amikacifi? 2013/14¢2016/17 4 16 144 2 27 2
Amoxicillirt 2008/09,2018/19 11 8 354 0.5 73 256
Coamoxiclay 2013/14¢2018/19 6 8 207 0.5 44 XMHY
Cefotaxime 2008/09¢2018/19 11 2 354 XXn & 73 0.01%
Ceftazidime 2008/09;2018/19 11 4 354 0.03 73 0.06’
Ceftazidime/avibactarh 2016/17c2018/19 3 8 99 0.03 25 0.03™
Ceftobiprole 2011/12,2018/19 8 0.25 299 0.03 57 0.06
Ceftolozane/tazobactafm 2010/11¢2018/19 9 2 327 0.12 63 0.12
Cefuroximé 2008/09%;2012/13 5 8 147 1 29 32
Ciprofloxacin 2008/0%,2018/19 11 0.5 354 0.03 73 0.01%
Ertapenem 2014/152018/19 5 0.5 173 0.008 37 0.015
GentamicinP 2008/09;2018/19 11 4 354 0.5 73 0.5
Imipenem 2008/09,2012/13;2014/1%2018/19 10 4 320 27 66 2
Imipenem/relebactar 2014/152018/19 5 X 173 2 37 1-2
Meropenem 2010/11;2013/142018/19 7 8 235 0.06 50 0.06
Piperacillin/tazobactarh 2008/09%2018/19 11 8 354 0.25 73 0.12
Tigecycline 2008/092012/13 5 X 147 2 29" 0.5
Tobramycif® 2013/14¢2018/19 6 4 207 1 44 1

Notincluded 13 isolates of other species Bfoteus(not mirabilig and 5 ofProvidena.

“Most frequent MIC, but distribution was clearly br multi-modal: refer to plot in AppendisP( mirabilisonly).
*Caution:based orfewer than 30 isolates.

x No breakpoint or epidemiological eatf (ECOFF) available.

1 Epidemiologicalci2 T ¥ 69/ hCGit-0o NIDRBE G AR A yAiyi SyRSR (2 ARSyidATe
undermine effectiveness when used as a synergist in combination theEafJAST guidaniseto usethe ECOFF given at
www.mic.eucastord ¥ G KA & RA T FroAMdesRoN®ifYbratketSin thedtebld df clinical breakpoints. ke showshe ECOFFs
for P. mirabilisvalues used for othespecies/generare notedbelow.

la Amikacinusnga 6 SFAABLCOFER>8 mg/l) for all exceptP. mirabilis

1b Gentamicinusingd 6 SFEAECOFER>2 mg/l) for all excepP. mirabiligR>4mg/L) andProvidencigno ECOFF or breakpoint listed).

e Tobramycinusing P. mirabilisEECOFF fdviorganellaandd 6 SFaA(@>2 mg/l) for other species dProteus No ECOFF or breakpoiftr
Providencia

Aaz2tliSa 6AGK
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http://www.mic.eucast.org/

2 Amoxicillinis of interest only forP. mirabilisand co-amoxiclawf interest only againd®. mirabilisand P. vulgaris Ceamoxiclav wasested
with a fixed 2 mg/L concentration of clavulanafEhe 2:1 amoxicillin/clavulanate format, tested 2008(@912/13, has been abandoned and
is not included in analyses of resistance.

3 Tested with a fixed 4 mg/L concentrationtbé inhibitor (avibactam, relebactam or tazobactam).
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Table S2. Citrobacterspp.and less frequent Entebacterales: antibiotics analysed\N of years included, N of isolatessistance breakpointand
mode MIC

Antimicrobial N!'of Break C. koseri C. freundii R. ornithinolytica R. terrigena H. alvei
years  point N of Mode N of Mode N of  Mode N of  Mode N of  Mode
R>mg/L  isolates MIC mg/L  isolates MIC mg/L isolates MIC mg/L  isolates MIC mg/L  isolates MIC mg/L
Amikacirt 4 8 107 1 35 1 14 XX 2 XX 16 1
Amoxicillin 11 8 210 128 122 xp fH 51 64 19 32 37 64
Coamoxiclav 6 8 153 1 64 XMHY 25 1 3 XX 21 XMHY
Cefotaxime 11 2 210 0.06’ 122 0.1% 51 0.03 19 0.03 37 0.5
Ceftazidime 11 4 210 0.12 122 0.25' 51 0.12 19 0.12 37 2
Ceftazidime/avibactarh 3 8 76 0.06 41 0.12 16 0.12 1 XX 8 XX
Ceftobiprole 8 0.25 183 0.06’ 93 0.06’ 43 0.06 3 XX 29 0.12
Ceftolozane/tazobactam 9 2 197 0.12 103 0.12 48 0.12 3 XX 32 0.25
Cefuroximé 5 8 57 4 58 2" 26 1 16 2 16 4
Ciprofloxacin 11 0.5 210 Xn on 122 0.015 51 0.015 19 0.01% 37 0.015
Colistirt 9 2 197 0.5 103 0.5 48 0.5 3 XX 32 8
Ertapenem 5 0.5 133 0.015 57 0.008 24 0.015 3 XX 16 0.030.12
Gentamicii 11 2 210 0.25 122 0.25 51 0.25 19 0.25 37 0.25
Imipenem 10 4 190 0.12 115 0.5 50 0.12 19 0.12 32 0.25
Imipenem/relebactam 5 2 133 0.12 57 0.25 24 0.5 3 XX 16 0.12
Meropenem 7 8 167 0.015 74 0.03 30 0.03 3 XX 24 0.03
Piperacillin/tazobactam 11 8 210 2 122 2 51 2 19 2 37 8
Tigecycling 5 0.5 57 0.25 58 0.25 26 0.25 16 0.25 16 0.5
Tobramycif 6 2 153 0.5 64 0.5 25 0.5 3 XX 21 0.25

Not included 23 isolates of other species Gitrobacter 11 of other or unknown speciesf Raoultella(10 R.planticold); 15 from six other genera.

Caution modes based on small numbers. All Raoultellaand Hafniaspecies and some f@. freundibased on<50 isolates? <30 isolatesxx <15 isolates, not shown.

“Most frequent MIC, but distributiowasclearly bi or multi-modal: refer to plot in AppendixCitrobacteronly).

! Number of years when each agent was testactual years are listed in Table S3. These infrequent species were not all found in all the yearly collections.
2Epidemiologicalci2 F ¥ 69/ hCGin-o NIo BB S AR A yAy i SYRSR (2 ARSYGATFe A az2undeinBaéeffartivénéss whénjused asB R
synergist in combination therapy.

3 Co-amoxiclawg to whichC. freundiandH. alveiare inherently resistant wastestedwith a fixed 2 mg/L concentration of clavulanate. The 2:1 amoxicillin/clavulanate format,
tested 2008/0€,2012/13, has been abandoned and is not included in analyses of resistance.

4 Tested with a fixed 4 mg/L concentrationtbé inhibitor (avibactam, relebactam or tazobactam).

5 Cefuroxime breakpoint applies ®aoultellaonly in this table. © Tigecycline breakpoint applies @ koseronly in this table.

15  Antimicrobial resistance among agents of hosgéteduired lower respiratory tract infection: UK trends from 2008/2009 to 2018/2@1@plementary information



{!'/ KBR®LHANER [we¢lL NBEKAKIAISYOS OXKdz

Sex

In general, there was a preponderance of male patients, ranging 5@ Pseudomongsto 71%
(Klebsiellaspp.) and 77% (Citrobacter spp.) with little clear trend over time.
There were also clear differences betwespecies within organism groups

TableS13. Proportion (%) of male patients by organism species

Organism N? Male, %
MSSA 1,851 60.6
MRSA 482 62.0
S. aureusall 2,333 60.9
P. aeruginosa 2,332 59.0
Pseudomonasother/spp 20 XX
Pseudomonasl| 2,352 59.1
Acinetobacteg ACB complex 552 63.6
Acinetobacterg non-ACB species 81 51.9
Acinetobacterall 633 62.1
Enterobacterales
E. coli 2,834 66.8
K. pneumoniae/variicola 1,656 69.5
K. oxytoca 698 70.5
K. aerogenes 335 81.5
Klebsiellaall 2,689 71.3
E. cloacaeomplex 968 64.9
S. marcescens 687 67.5
S. liquefaciens 47 64M 1
Serratia otheror unnamed 23 XX
Serratig all 757 66.6
P. mirabilis 353 60.9
Proteus other or unnamed 13 XX
M. morganii 73 67.1
Providenciaspp. 5 XX
Proteeaeall 444 62.8
C. koseri 210 81.9
C. freundii 122 69.7
Citrobacter other or unnamed 23 XX
Citrobacter all 355 77.2
Raoultellaspp. 81 66.7
Hafnia alvei 37 51
Very infrequent genea 15 XX

1 Number of isolates with sex dafar the source patient(Missing: 10/13508K1 ® M2 0
uh o/ | G igomtgsyimprecise estimates.
E E i¥tates; % not shown
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Age

All organism groups had infaragedunder one year old as a distinct subgroup of source patients,
largestfor Acinetobacte(13%) andEnterobacte12%)- y R XKci’?
groups, theproportion of infants was higher among patients with LRTI caused by MSSA (7%, vs <1% for
MRSARNd those withK. oxytocg9% infantsyersuss% forK. pneumoniaand 4% forK. aerogenés

The proportions of patients ageg0yearswerein the range 1420% for all organism groups except

Acinetobacte 6%).

Table S4. Patient age: summary measures by organism

Quartiles, years Isolates in age group shown, %
Organism N? Q1 Q2 Q3 <1 year 265 years 280 years
MSSA 1,848 36 58 73 7.3 39.9 12.3
MRSA 482 56 69 78 0.8 59.8 20.5
P. aeruginosa 2,332 51 67 76 2.9 55.0 16.2
ACB complex 554 23 52 68 134 32.3 5.8
Acinetobacteother 81 16 57 71 13.6 39.5 6.2
E. coli 2,829 54 68 77 5.3 57.9 195
K. pneumoniae/variicole 1,652 55 68 77 4.9 57.1 17.6
K.oxytoca 697 52 67 77 9.0 55.5 17.9
K. aerogenes 334 55 69 76 3.9 61.1 15.9
E. cloacagomplex 966 44 64 75 12.3 49.0 15.0
S. marcescens 687 51 68 76 4.7 58.7 16.6
S. liguefaciens A 62 68 76 4.3 70.2 10.6
P. mirabilis 352 60 70 77 2.0 64.8 16.5
M. morganii 73 60 67 77 4.1 60.3 17.8
C. koseri 210 57 675 78 2.9 63.3 20.5
C. freundii 122 60 685 78 0.0 66.4 20.5
Raoultellaspp. 80 57 68 76.5 7.5 61.2 15.0

1 Number of isolates with age data for the source patiéhtissing: 26/13508; 0.2%)
Ww [ | ¥l igomtgsYimprecise estimates.

Not shown: organismef other or unnamed species, eaghA (i K R K0iisblateE 20 R§euiomonaL3 Serratia

13 Proteus5 Providencia37Hafnig 15 other infrequent genera of Enterobactergles

tldASyta 3SR

17 Antimicrobial resistance among agents of hospétedjuired lower respiratory tract infection:

Ky n

g S Na

I NB

Iy 2¢RSN) adzoasd 27

UK trends from 2008/2009 to 2018/20& Supplementary information

iK2a$

F 2 NJ . Within orgaiseS NJ 3 NB dzLJ&

6 K2

I NB xcp

g Sk Na

2t

R



Figure S1Patient age: histograms and trends by organism group
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Klebsiella spp: patient age distribution Klebsiella spp: patient age groups over time
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Care settingintensive/critical care speciality (ICU)

Samples were from patients in hospital for #8urs as perprotocol, with >99.9% complianc&ix
isolates were included despite missing data for care setting one was notompliant §ource patient

in hospital, buffor X48 hours.

Table S&. Proportion (%) of isolates from ICU patients, by organism

Organism N* ICU, %
MSSA 1,852 42.5
MRSA 482 25.2
S. aureusall
P. aeruginosa 2,335 33.7
Pseudomonasother/spp 20 XX
Pseudomonasll
Acinetobacteg ACB complex 555 51.3
Acinetobacteg non-ACB species 81 53.1
Acinetobacterall
Enterobacterales
E. coli 2,834 40.6
K. pneumoniae/variicola 1,656 40.5
K. oxytoca 698 45.6
K. aerogenes 335 52.3
Klebsiellaall
E. cloacaeomplex 968 44.8
S. marcescens 689 40.3
S. liguefaciens 47 A2
Serratia other or unnamed 23 XX
Serratia,all
P. mirabilis 354 39.5
Proteus other or unnamed 73 52.2
M. morganii 13 XX
Providenciaspp. 5 XX
Proteeae, all
C. koseri 210 50.2
C. freundii 122 441
‘CitrObaCter other or Unname(ﬁ 23 XX Commented [DL1]: Rosy, why is this row present in S15
Citrobacterall not S13
Raoultellaspp. 81 43.0
Hafnia alvei 37 52u
Enterobacterales of very infrequent genera 15 XX

1 Number of isolates witlspeciality/ICUlata for the source patien{Missinghospital speciality data#18/13508;

3.1%.)
uho /| G igomtgsyimprecise estimates.
E E30i¥¢lates; % not shown
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Figure 8. Trends in proportion of isolates from ICU patients, by organism group
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Specimen type

The most frequent specimeype was sputum, ranging from 60%c{netobacte)y to 78% Pseudomonas
Proteeae) of isolates. Tracheal/endotracheal specimens and bronchoalveolar lavage accounted for
approximately equal shares of the remainder, with jus8% from other specimen types.

Table S6. Specimen typeg % by organism

Specimen type, %

Organism group N Sputum Tracheal BAE Other*5
S. aureus 2,330 74.1 13.0 10.7 2.2
Pseudomonas 2,352 78.0 11.5 9.5 0.9
Acinetobacter 636 59.9 23.6 13.8 2.7
E. coli 2,833 76.8 11.2 10.3 1.7
Klebsiella 2,687 74.7 11.4 12.4 1.6
Enterobacter 968 69.0 16.4 12.5 2.1
Serratia 759 73.4 13.3 12.0 1.3
Proteeae 445 78.2 12.1 8.3 1.3
Citrobacter 355 74.6 14.6 9.0 1.7
Other Enterobacterales 133 63.2 18.0 17.3 1.5

1 Number of isolates with data for specimen tyg®lissing: 10/13508; <0.1%)

2 Tracheal/endotracheal secretions/aspiratesitips.

3 Bronchoalveolar lavage.

4The224A &2t I 1S& TNRBY Wh i K S3aRomaupgér Geapifafoyy tractsadplas sick @t dzR S R
nasopharyngeal secretions/aspirat@s3% of all isolates)

5TheWh G KSND [ we¢ L &LISOA YéEniningBBRIESIateshEe PradoiRiSaRtybrcNdl i K S
washings/aspirates and chest drains.
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Enterobacter based on multilocus sequence analysis (MLSA): proposal to reclassify E. nimipressuralis and
E. amnigenus into Lelliottia gen. nov. as Lelliottia niggpuralis comb. nov. and Lelliottia amnigena

comb. nov., respectively, E. gergoviae and E. pyrinus into Pluralibacter gen. nov. as Pluralibacter
gergoviae comb. nov. and Pluralibacter pyrinus comb. nov., respectively, E. cowanii, E. radicincitans, E.
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radicincitans comb. nov., Kosakonia oryzae comb. nov. and Kosakonia arachidis comb. nov., respectively,
and E. turicensis, E. helveticus and E. pulveris into Cronolzcteronobacter zurichensis nom. nov.,
Cronobacter helveticus comb. nov. and Cronobacter pulveris comb. nov., respectively, and emended
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3. Anon. Antimicrobiaspecific guidanceScott Antimicrob Prescr Graufvailable at:
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2024.
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Lttt 9Ob¢RLRAAGNARAOGdZIAZ2Y &
BSAC hospitahcquired LRTI resistance surveillance

These graphs are presented as thumbnails for reasons of space. Please zoom in to read.

The red vertical lines show EUCAS$Z.0 (2022preakpoint(s) or, if used for analysim the absence of

breakpoints ECOFFssee tables SZ812. Where two lines are shown, théydicatethe susceptible (3

and resistant () breakpoints; MICs between thebeundst N3 RSaA 3yl iSR L 6&adzaOSLIiAot ST AyONBI asSR
S E LJ2 & dzNBoinmhonly, 2hbiB is a single line because the S and R breakpoints are coincident and

there is no | category. Occasionally, noted below, there is no S category, and the single line demarcates R

from I.

Some distributions were affected by excessive censoring due to testing of restricted concentration
NI} y3S&as dzadzrft& Ay SINIASN &S intdatiectedpds, & sfoBtheN\B Q RI GF NS 2YAGGSRZ
true range more accurately.

Collectionyears and number of isolates are noted withineachptok S alL/ | ES& Fff aLly Xnodnam (2
¥xMaHn Y3Ik[ I GAGK fhe @afé df BI8s adikally orSeivedirkitoge years.

Combinations lacking S category

S.aureus dprofloxacin

Pseudomonasceftazidime, ciprofloxacin, imipenemiperacillin/tazobactam
Acinetobacter ciprofloxacin

Enterobacterales: cefuroxime (all); imipenem (Proteeae)

24 Antimicrobial resistance among agents of hospétedjuired lower respiratory tract infection:
UK trends from 2008/2009 to 2018/20& Supplementary information



S. aureus¢ MSSA & MRSA
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Acinetobacter calcoaceticubaumannii (ACB) complex

Acinetobacter calcoaceticuBaumannii(ACB) complex
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E. coli

Escherichia coli
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