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INTRODUCTION METHODS

Salmonella are Gram negative bacilli belonging to the Enterobacterales family Salmonellaisolates (n=77,258) received by the Gastrointestinal Bacteria Reference Unit
= Prevalent in animals such as poultry, pigs, and cattle which can cause transmission via the food chainl!! (GBRU) between January 2014 and December 2022 in England were selected for the
dataset

= Salmonellosis is generally transmitted via consumption of contaminated food of animal origin!!

= Salmonella is responsible for 180 million (~9%) cases of diarrhoeal illness that occurs globally each year!? " These were sequenced via paired-end sequencing on an lllumina Hiseq platform

| _ . . . 10]
= |n England, between 7,000 and 12,000 cases of salmonellosis are detected annually!3:4! This was part of routine surveillance

Symptoms of salmonellosis are relatively mild, but invasive infections can occur Bioinformatic pipelines are used for the analysis of the raw sequencing data to obtain:
= Fever, abdominal pain, diarrhoea and nausea, sometimes vomiting!*! = |dentification (Kmer, ST, eBG, Seqgsero)
= |nfection is usually self-limiting, but antibiotics are needed in more severe cases!!] = Typing for strain discrimination (SNP address)
Antimicrobial resistance is a global public health concernl® = Detection of antimicrobial resistance genest0
= Extended Spectrum Beta Lactamases (ESBLsS) were first discovered in the 1980s, have spread worldwide
and are now endemic in the Enterobacterales. The data was analysed retrospectively for surveillance and presence of ESBL genes
= ESBLs are enzymes which confer resistance to most beta-lactam antibiotics (penicillins, cephalosporins) = Isolates included in this study were selected based on the presence of six predominant

= Previously, bla;g, and blag,,, were the most prevalent ESBL genes. Currently, blacy,, genes are the ESBL-encoding genes; blacry.y, blasuy: blaoxa, blarew, blacyy and blag,, (0=1873)

predominant cause of ESBL resistance = blacry..15 iS the dominant variant worldwide = Note: Non-ESBL variants of these genes, present in the dataset that are known not to

= Other prevalent ESBL genes include blag, s, blac,, and blag,.» confer phenotypic resistance to extended spectrum beta lactams, were excluded, e.qg.

bla g1, Dlarey.s7, Blarey.13s, Plagyao Dlagya 10, Plaoya.
= ESBL genes are frequently found on plasmids, transposons and insertion sequences, facilitating spread TEML TEMST TEM-135 OXA-9 OXA-10 OXA-50

= The presence of ESBL's in Salmonella has been studied and characterised in other countries, however it cgMLST using Enterobase was used to explore the distribution of ESBL genes within the
has not been widely characterised within England Salmonella population structure.
The aim of this study was to analyse Whole Genome Sequencing (WGS) data to infer and describe the * The top 10 eBURST Groups (eBG)/serotypes (accounting for 81% of Salmonella
prevalence of ESBL resistance in Salmonella in England. harbouring ESBL genes) were then explored

RESULTS

GBRU received 77,258 Salmonella isolates between 2014 and 2022 (Figure 1b). Of these, 1873 cgMLST was used to determine the distribution of ESBL genes in the Salmonella population of the top
Isolates (2.4%) harboured one or more of 6 predominant ESBL-encoding genes: 10 EBG/serotypes harbouring ESBL genes (Figure 2).

blacryw: Dlasuy, blaoxa: blarew, blacuy, blapya. = Some ESBL genes were specific to a particular eBG (serotype) and were rarely found in other eBGs

= Qverall, ESBL resistance in Salmonella increased by 88% between 2014 to 2022 (150 isolates in (serotypes); e.g. blacty g5 IN €BG31 (S. Infantis)
2014 to 283 isolates in 2022) with a decline between 2020-2021 (Figure 1a)

= Sample numbers received also declined between 2020-2021 due to COVID pandemic (Figure 1b) * Some ESBL genes distributed throughout the Salmonella population e.g. blacyy.y.1s: blacyy.,

= |n terms of each gene, bla-y,, Increased by 336% (39 isolates in 2014 to 131 isolates in 2022),
blag,,, bla;g,, and blas,, remained stable, bla.,,, increased by 318% (27 isolates in 2014 to 86
Isolates in 2022) and blay,, decreased by 290% (26 isolates in 2014 to 10 isolates in 2022)

= Each eBG (serotype) had one or more predominant ESBL genes present, as well as multiple other sporadic
ESBL genes in lower numbers — suggesting both clonal and non-clonal spread of ESBL determinants within
these Salmonella eBGs (serotypes). e.q:

Food study - chicken -2017-2022 » eBG13 (S. Typhi) — Predominant gene: blacry .15, 0ther genes: blacry y.ss blagyy 12, blatgy 10, Blareym.190
Heidelberg/Minnesota (CMY-2) ) )
- | » eBG31 (S. Infantis) — Predominant genes: blacry y.es aNd blacry .1 Other genes: blagy,,.1; blagy.1»
] blagyia 1, Blappas, Blapya.g blapia.iz Blapya.gs Blappa.as, blapya17, blartey.sy, Blatey.117.p, Blargy.ise, Blatem 101
oomeom o m mmemw eBG56 - Kentucky
% 100 1b - (6.5% of total Kentucky isolates received (N=1154) eBG4 - Enteritidis Serotype
3 w0 CTHX-M-14 (2.8%) (a3 -1 Food - peppermint, &3 human| (0.18% of total Enteritidis isolates received (N=21019) @ Saimonelia Heidelberg [384)
'E Associated with emerging clonal spread of Kentucky 5T198 No prednminant gene () Salmonella Typhimurium [191]
S _srtreinli;". E_u:)pﬁ-[:]. . @ Saimonella Typhi [186]
. ravel to Egypt/Malta (13) () Salmonella Minnesota [145]
40 eBG26 - HEIdE'bEI‘g eBG31 - Infantis .SZImznzH: ;ypnﬁjrinl - monophasic [119])
(66.2% of total Heidelberg isolates received N=691) . . @ saimonelia Infantis [98]
20 Food surveillance study (3.3% of total Infantis isolates received (N=2971) @ Salmonelia Kentucky [76]
_ 4 (s43- 331 Food. chicken. & human _ CTX-M-65 {2.1%) (52 - 7 chicken, 1 Environmental, 54 human) () Salmon Agon [5]
- I I I Il I I - L l l - I | [ — [ [ l . Esﬂ:aiji?tlhl;]:chenimp:urte*l frcllm E-razi]l[';] > ) Associated with clonal group carrying pESl-like Plasmidl®] £5:|mzn:::: Ei?erilnc:s [38]
S z=g¢z < =252 < =Sz =gk - =z=g¢ % =2=38%& - =z=gk g E % = g z g = % = g E E = % = g = % ' : Travel to South/Central America/Caribbean (18) () Salmonella Saintpaul [25]
gPFes® goFCSE goFCG88 gREOCS8 gAFOCS8 [gAFOC8S gAECC8 g3FEOC08 EBESE CTX-M-1 (0.6%) (27— human)
O
B Human W Food Environmental Year a EBG14_Saintpaul
‘ ‘ (3.3% of total Saintpaul isolates received (N=758)
1a CMY-2 (1.6%) (12 - & food-Turkey, & human)
H58 Clade 4.3.1.1.p Typhi outhreak- Pakistan 2018-present
Figure. 1a - Graph showing the number of Salmonella isolates between 2014 and 2022
: : : C : OGN eBG77 - Minnesota
harbouring the six predominant ESBL genes, and the distribution per year and per gene eBG1 / eBG138 - Typhimurium | _ (66.2% of total Minnesota isolates received (N=218)
] ] ] i (1.3% of total Typhimurium isolates received (N= 14583) 9~ Food surveillance study
Figure 1b (inset) - Total number of Salmonella isolates received per year CMY-2 (0.4%) 57— numar _ CMIY=2. 120, 2. st et
CTX-M-9 (0.35%) (s2 - human) eBG13 - T’fphl . Associated with chicken imported from Brazill®!
) Travel to Morocco/ Tunisia (28) 7.8% of total Typhi isolates received (N=2377)
Of 1872 isolates, there were 667 blacry, 37 blag,,, 141 blasy,, 319 blagy, 649 bla,,, and 166 OXA-1 (0.33%) - nemar CTX-M-15 (156 - 1 nvronmenis—suzb, 155 umar)
blag,, genes, including variants of these. CTX-M-55 (0.22%) s numan outbreak orginating m pakistan. spreading worlowide®
- Th . Travel to Thailand, Vietnam, Cambodia (16) Travel to Pakistan (96), India (2), Iraq (2)
e overall most prevalent ESBL gene in the dataset was bla-_,, and least prevalent was blag, CTX-M-15 (0.125) (o7 _rura -
= The most prevalent variants of the six predominant genes were blacry .15 (N=276), blag,y.1, eBG54 - Agons
(n:34), bIaTEM_117_p (n:97), b|aOXA_1 (n:126), bIaCMY_2 (n:614) and bIaDHA_l (n:77) 1000 ;Eﬁ;ftotal;&gnna isolates received (N=1520)
' ! -1 (1.6%) (28 - Human)
90 different serotypes harboured ESBL genes — 88 non-typhoidal (n=1,672) and 2 typhoidal Travel to India, Pakistan, Afghanistan (1)
(Typhi and Paratyphi A) (n=201). Figure. 2 - Grapetree showing the population structure of the top 10 eBGs (serotypes) of Salmonella
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Minnesota (n=152), eBG1 - monophasic Typhimurium (n=130), eBG4 - Enteritidis (n=119), eBG31 - Infantis (Proportion of isolates with ESBL genes out of total number of isolates received (N=), is given as a

(n=113), eBG56 - Kentucky (n=96), eBG54 - Agona (n=52), eBG14 - Saintpaul (n=31) (Figure 2).
» These 10 eBGs (serotypes) account for 81% of all Salmonella isolates harbouring ESBL genes
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