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Targets for Blood Culture Identification 2 panel (bioMérieux)

Acinetobacter calcoaceticus-

baumannii complex Enterococcus faecalis & faecium

Candida parapsilosis

Bacteroides fragilis Listeria monocytogenes Candida tropicalis

Crygtococcus neoformans &

Staphylococcus spp. gattii

Enterobacterales

Enterobacter cloacae complex
Escherichia coli

Klebsiella aerogenes
Klebsiella oxytoca

Klebsiella pneumoniae group
Proteus spp.

Salmonella spp.

Serratia marcescens

Staphylococcus aureus
Staphylococcus epidermidis
Stagh}};lococcus lu%dunensis Extended-spectrum beta-lactamase: blacrx.u

Streptococcus spp.

O

arbapenemases:
lae, blakec, blaoxa-s-ike, blavim, blanpm

o

Streptococcus agalactiae
Streptococcus pneumoniae

I Streptococcus pyogenes Colistin resistance: mcr-1
Haemophilus influenzae

Candida albicans

, " e Methicillin resistance: mecA/C, MREJ
Neisseria meningitidis

Candida auris

. Vancomycin resistsance: vanA/B
Pseudomonas aeruginosa

Candida glabrata

Stenotrophomonas maltophilia

N @O

Candida krusei
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BCID2 results

Enterobacterales
Enterobacter cloacae complex

Extended-spectrum beta-lactamase: blactx.m

Carbapenemases:
blayp, blakec, blaoxa-as.ike; blaviv, blanpm




BCID2 results

® Enterobacterales
Enterobacter cloacae complex

@ Carbapenemases:
blawe, blakpc, blaoxa-s.ikes Plavim, blanowm

@ Extended-spectrum beta-lactamase: blacryx.u

Treatment recommendation: CEFEPIME
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What is the prevalence of cefepime
resistance among AmpC producers?

What are the molecular mechanisms
underlying elevated cefepime MICs?



Study design, part 1: prevalence of cefepime resistance
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Study design, part 1: prevalence of cefepime resistance

Clinical isolates, all sources

Citrobacter freundii  Enterobacter cloacae
complex complex

AST results
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Cefepime susceptibility profiles in AmpC producers

0.38% (18) 1.96% (194)
1.26% (59) 3.03% (299)

Total = 100.00% Total = 99.99% Total = 99.92%
0.01% CRO-S, FEP-SDD 0.06% CRO-S, FEP-SDD
0.02% CRO-S, FEP-R

[] CRO-S, FEP-S
[0 CRO-l, FEP-S
B CRO-R, FEP-S
[ CRO-R, FEP-SDD
@ CRO-R, FEP-R
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Cefepime susceptibility profiles in AmpC producers

FEP-SDD and FEP-R percentages

[] FEP-SDD
6% Cfre Eclo Kaer [ FEP-R
. **+x Padj < 0.0001
5% 1 *** Padj < 0.001
0 T ** Padj < 0.01
2 4% - * Padj < 0.05
g | ns, Padj > 0.05
G 3% -
= 1
3
5 2%
D_ -
1% -
0% -
| O *%%x [l *%** |
| Ons [E** |

| O % %% [l *%** |
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Prevalence of cefepime SDD/R by patient location

Cfre Eclo Kaer
oP ED IP oP ED IP oP ED IP
(2,264)  (1,023)  (1,400) (4122)  (1,979)  (3,778) (2,526) (893) (1,380)
O 6(0.3%) 2(0.2%) 10 (0.7%) O 39 (1.0%) 32(1.6%) 123 (3.3%) O 2(0.1%) 3(0.3%) 10(0.7%) [ FEP-SDD
4% m 8(0.4%) 16(1.6%) 35(2.5%) 8% m 79 (2.0%) 65(3.3%) 155 (4.1%) 2.0%7m 9(04%) 5(0.6%) 14(1.0%) @ FEPR
7% ; *ex Pad < 0.0001
' *** Padj < 0.001
3% - 6% - 1.5% ’
8" g ] g " **, Padj < 0.01
f_g <_g 5% %3 ns, Padj > 0.05
B 2%- S 4% S 1.0% -
= = 1 =
3 3%-
o i 1 8
1% 2% - 0.5% -
1% -
0%- 0% - 0.0% -
I *kk I I ns I
I *kkk I I *k*k I
| *% I | ns I
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Prevalence of cefepime SDD/R by specimen type

Cfre
7 Resp. Skin, Intra-
Urine : Blood
tract tissue abd.
(3167)  (f91) (299) (174 (g3
O 9 4 2 1 0
(0.3%) (2.1%) (0.7%) (0.6%) (0.0%)
29 9 1 2 3
8% _. (0.9%) (4.7%) (0.3%) (1.2%) (3.2%)
7%
6% -
5% -

4% -
3%-

Percent of isolates

2%
1% -

0% -

Percent of isolates

Eclo
2 Resp. Skin, Intra-
(},IJ 222) tract tissue ?;%(1)(; abd.
' (1,230) (1,180) (238)
77 40 14 17 9

O 17%) (3.3%) (12%) (2.4%) (3.8%)

9%
8%
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5%
4%-
3%
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1% -

0%

153

57
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6 3 0 3
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(;Lv,J "1"1‘8) tract tissue ?{%%‘; abd.
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2

17 6 0 1 0

- 0, 0, 0, 0, 0,
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Study design, part 2: bloodstream isolates detected on BCID2

BCID2 panel results
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Study design, part 2: bloodstream isolates detected on BCID2
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Study design, part 2: bloodstream isolates detected on BCID2
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Cefepime susceptibility and bla target detection in isolates detected on BCID2

3.3% (3) 3.8% (1)

5.5% (5) |

[] CRO-S, FEP-S
[0 CRO-l, FEP-S
B CRO-R, FEP-S
[0 CRO-R, FEP-SDD
@ CRO-R, FEP-R

82.4%
(14)
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Cefepime susceptibility and bla target detection in isolates detected on BCID2
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Study design, part 3: whole-genome sequencing analysis

2021 2022 2023 2024

A

= Brigham and Women's Hospital

== Founding Member, Mass General Brigham

FEP-S 136 (37 Cfre, 67 Eclo, 32 Kaer)
184 CRO-R FEP-SDD 14 (2 Cfre, 12 Eclo, 0 Kaer)
ISOLATES FEP-R 34 (6 Cfre, 22 Eclo, 7 Kaer)

'AAGTAC leaCTx-M C>b/aKpc

- blaacr
R —

isolate growth  DNA extraction library prep sequencing & QC genome assembly,
species assignment, &
resistance gene detection

|

!

|
I
u
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Number of beta-lactamase genes by cefepime susceptibility category

100% [] CRO-R, FEP-S (136)
90% 4 122 ] CRO-R, FEP-SDD (14)
80% [ CRO-R, FEP-R (34)
® 70% -
©
g 60% 8
S 50% -
E )
S 40%- 15
& 30% - .
3
20% 5 2 5
10% - 9| |2 41' 1 1
0% . B = B of I 00ff 'omm 00
1 2 o 4 ) 6 14

Number of beta-lactamase genes detected
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Beta-lactamase profiles by cefepime susceptibility category

Beta-lactamase genes
in addition to chromosomal ampC:

None

Non-ESBL, non-CP, non-PAC bla
ESBL

CP

ESBL + CP

PAC + CP

ESBL + PAC + CP

BEOENOOO

CP: carbapenemase

Cfre 37 31 Cfre 5 1 PAC: plasmid-borne ampC
Eclo 67 60 Eclo 22 6
Kaer 32 32 Kaer 7 5
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Conclusions

Substantial variability in FEP-SDD/R among AmpC producers
by organism, patient setting, and body site

* Overall prevalence 3.2% - empiric FEP therapy generally safe
« Caution warranted in certain settings

« Eclo: 5% overall, 7% in inpatients, 8% in respiratory isolates

Absence of bla target on BCID2 does NOT rule out a FEP-
SDD/R phenotype

 4.3% of Eclo and Kaer detected on BCID2

33




Limitations

Applied CLSI breakpoints only
« EUCAST breakpoints: likely higher FEP resistance rates
WGS data might not reflect general patterns of beta-lactamase carriage

« Small sample size
« Convenience sample of CRO-R isolates

Investigation of non-bla resistance determinants outside scope

« Mutations in components of ampC regulatory pathway (ampD, ampR)
« Porin mutations

Analysis of patient outcomes and metadata outside scope
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Meropenem resistance rates among FEP-SDD/R isolates

40%

30%

20%

10%

Percent of FEP-SDD/R isolates

0%

1

Cfre Eclo Kaer

O 2/17 (11.8%)  10/187 (5.4%) 4/16 (25.0%)
W 16/59 (27.1%) 46/294 (15.7%) 1/28 (3.6%)

18/76
(23.7%)

[ FEP-SDD
@ FEP-R

**** Padj < 0.0001
*** Padj < 0.001
** Padj < 0.01

*, Padj < 0.05

ns, Padj > 0.05

. 56/481 5/44
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| * |
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Number of beta-lactamase genes by species
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bla,.r alleles in Eclo isolates by cefepime susceptibility
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Prevalence of beta-lactamase genes by cefepime susceptibility category

ESBL CP PAC Other

Y

FEP-S 0 0 1 2" 0 0 0 0 0 1 1 1 7
(136) | (0%) | (0%) | (1%) | (2%) | (4%) | (0%) | (0%) | (0%) | (2%) | (0%) | (0%) | (0%) | (0%) | (0%) | (0%) | (1%) | (1%) | (1%) | (5%)

FEP-SDD | 2 0 0 0 1 0 0 0 0 0 0 0 0 0 1 2 0 0
(14) [(14%) | (0%) | (0%) | (0%) | (7%) | (0%) | (0%) | (0%) | (0%) | (0%) | (0%) | (0%) | (0%) | (0%) | (7%) |(14%)| (0%) | (0%)

FEP-R [ 10 1 0 1 5 1 1 2 4 5 2 1 1 1 0 . 0 3
(34) 1(29%) | (3%) | (0%) | (83%) [(15%)| (3%) | (3%) | (6%) |(12%) [(15%)| (6%) | (3%) | (3%) | (83%) | (0%) (0%) | (9%)

Y & A NV 9 9 5 > NGB A NS g N9 9 N
¥ F N & N OO O Y ¥ s ¥ & N 8 Yy Percent
O S NC SE= S\ © & O & S oF <K
3 | 6

of isolates

45%
40%
35%
30%
25%

1 20%
1 15%
- 1 10%

1 5%

0%
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Presence of molecular panel b/a targets in cefepime SDD/R isolates

[ Multiplex PCR panel bla target present
] Multiplex PCR panel bla target absent

CRO-R MULTIPLEX PCR PANEL
ESBL:

* blacTx-M
Carbapenemase:

* blakpc

* blanDM
* blajmp

 blay|\m
* blapXA-48-like
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