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Introduction

Aminoglycosides and β-lactams are important classes of

antimicrobials frequently used singly or in combination

therapy against infections caused by Gram-negative

bacteria1. Despite the amazing therapeutic advantages of

aminoglycosides, the development of resistance in

Escherichia coli (E.coli) is on an exponential increase as

there is still unabated indiscriminate use of

aminoglycosides especially in livestock production in

Nigeria2. The co-existence of antimicrobial resistance

(AMR) gene variants that confers resistance to β-lactams

and aminoglycosides in E. coli in Southeast, Nigeria are

not well established and hence the study

Materials and Methods

• Faecal and hand swabs samples were collected from

randomly selected healthy livestock and in-contact

humans respectively at the abattoir, animal market

and farms

• MacConkey agar supplemented with 5µg/ml of

cefotaxime was used for isolation of E.coli

• Disk diffusion antimicrobial susceptibility test (AST)

with 8 antibiotics was performed on 157 E.coli strains

(Human =20, Cattle=27, Chicken =23, Goat =29, Pig

=29, Sheep =29)

• Multiplex RT-PCR was used for the detection of

extended-spectrum β-lactamase (ESBL) genotypes

(blaCTX-M, blaSHV, and blaTEM) .

• A subset of 153 E. coli strain were whole-genome

sequenced (WGS) and the Animal and Plant Health

Agency (APHA) Seqfinder pipeline was used to

identify plasmid encoded aminoglycoside resistance

(PEAR) and CTX-M-variant genes.

Results

• All the E. coli were resistant to cefotaxime, aztreonam
and ampicillin.

• E. coli obtained from pigs were all resistant to
ceftazidime while those from cattle showed marked
resistance to amoxicillin/clavulanic acid and
streptomycin (Figure 1).

• Resistance to gentamicin was frequently encountered
in isolates from chicken

• blaCTX-M genotype was identified in all the isolates
alongside with blaTEM (69%, 109/157) and blaSHV (3%,
4/157)

• Four different variants of blaCTX-M genes were
identified namely: blaCTX-M-15, blaCTX-M-55, blaCTX-M-64

and blaCTX-M-65 (Figure 2).

• blaCTX-M-15 was identified as the predominant (90%,
138/153) variant harboured by E. coli from food
animals and in-contact humans in Southeast Nigeria

• PEAR genes were identified in 89% (136/153) of the
E. coli

• Six variants of PEAR genes ( aac3, aac6, aadA, ant3,
strA, and strB) were identified co-existing with ESBL
genes

• Phosphotransferase genes (strA and strB) were the
most predominant in 68% (104/153) of the E.coli
strains

• Multiple PEAR genes were carried on different
plasmids namely ColRNAI, IncF, IncH, IncI, IncN,
IncQ, IncR and IncY plasmids

Discussion

• The unabated use of antimicrobials without 
prescription especially in livestock has increased the 
cases of AMR4. 

• Isolates from chicken had a higher proportion of 
resistance to gentamicin and this may be attributed to 
the consistent use of this drug among poultry farmers 
within the region

• In our study, blaCTX-M-15 is shown not to be host specific as it was identified in both food
animals and in-contact humans, hence suggesting an anthropogenic pathway of AMR
spread.

• The high occurrence and co-existence of PEAR genes with blaCTX-M-15 is of great public
health concern as these classes of drugs (aminoglycoside and β-lactams) are essentially
used in treatment of most urinary tract infections caused by Gram-negative bacteria in
humans
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Figure 1. Antibiogram of Escherichia coli (n=157) isolated from healthy food animals and in-contact
humans in southeast, Nigeria. Meropenem (MEM 10µg), Ceftazidime (CAZ 30µg), Cefotaxime (CTX
30µg), Aztreonam (ATM 30µg), Ampicillin (AMP 10µg), Amoxicillin/clavulanic acid (AMC 30µg),
Gentamicin (CN 10µg), Streptomycin (S 10µg)

Figure 2. Percentage abundance of ESBL and Aminoglycoside resistance genes among Escherichia
coli (n=153) isolated from food animals and in-contact humans in southeast, Nigeria.
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Conclusion
• The co-existence of PEAR and ESBL genes can invariably limit the chemotherapeutic options

for treating infections caused by ESBL producing E. coli. Therefore, it is expedient to create and
develop a ‘One Health’ initiative in Southeast Nigeria to educate and encourage good
antimicrobial stewardship among stakeholders to cub the looming danger of AMR
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