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Background	
• Burden	of	multidrug	resistant	
bacteria	across	the	globe	is	
worrisome	due	to	cost,	
complications	and	deaths.	

• In	Tanzania,	infections	like	UTI	
which	account	for	up	to	39%	
of	infections	in	children	are	no	
longer	treatable.	

	



Cont.…	
• In	developing	countries,	limited	information	exists	on	
circulating	genotypes	in	humans,	animals	and	
environment	

• WGS	is	a	potential	tool	to	delineate	transmission	
potential

• SACIDS		has	been	conducting	studies	to	assess	the	
circulating	ESBL	genotypes	in	humans,	animals	and	
environment	in	the	North	Western,	Tanzania



Methods
• A total of 600 humans, 984 animals, 70
environment samples were investigated

– 300 neonates with clinical sepsis

• 100 ESBL producing Bacteria: Escherichia coli
(55) and Klebsiella pneumoniae (53) underwent
WGS
– 36 PCR and sequencing typing

• Sequence analysis (Center for genomic
epidemiology database software)

	



RESULTS

• 334	humans,	55	(16.5 %)	carried	ESBL-PE
• The	blaCTX-M-15	allele		was	detected	37/42	(88.1%)	
• The	blaCTX-M-15	was	located	in	multiple	IncY	and	IncF	
plasmids

• Eight	Sequence	types		were	obtained,	ST	131,	ST	38	,	ST	617



Cont.…..

• Intestinal	carriage	of	EPE	was	found	in	34	(31.8%)

• blaCTX-M-15	was	detected	in	75%	(27/36)	of	
ESBL	isolates

• Sequence	types	(STs)	131,	10,	448	and	617	were	the	
most	prevalent	in	E.	coli



ESBL-PE	in	animals
• We	detected	130	(21.7%)	animals	carrying	ESBL-producing	
bacteria

• All	isolates	harbored the	blaCTX-M-15	allele	and	resistance	
genes	(strA ,	strB,	aac(6ʹ)-lb-cr,	and	qnrS1)

• Fourteen	different	sequence	types	were	detected	of	which	
ST617	(7/25),	ST131(6/25),	ST2852(6/25),	ST	38

	



Plasmid	analysis	

pPGRT46	detected		in	Nigeria	and		pCA28,	previously	detected	in	
isolates	from	the	US.	

	



ESBL-PE	in	environment	and	Fish	

• 26/196(13.3%)	fish	contained	ESBL-PE

• 39/73(53.4%)	environmental	samples	ESBP-PE

• IncY plasmids	carrying	blaCTX-M-15,	qnrS1,	strA and	strB
were	detected	in	five	environmental		E.	coli	isolates	and	
in	one	E.	coli	isolate	from	fish.	



Phylogenetic	tree	of	Fish	and	environmental	E.	coli-PE

	



Neonatal	sepsis	
• The high prevalence of blaCTX-M-15 observed 

among ESBL producing K. pneumoniae
• Clones such as ST14 and ST45.

• Presence of Acinetobacter baumanii carrying 
blaNDM-1 colonizing a neonates

• ST-45 common both in blood and in colonization

• Change in epidemiology in 2010 predominant  ST 
was ST-14 in 2016 ST-45 

	





SACIDS		advocates	a	2-Level	One	Health	approach	
to	Anti-microbial	resistance	surveillance

• Level	1: phenotypic	
screening/surveys	by	national	
public	health		and	veterinary	
laboratories

• Level	2:	genomic surveillance	by	
SACIDS-ACE	partnership	and/or	
other	specialised	laboratories,	to	
include	resistome flows	across	
human-animal-environment	
compartments	



Conclusion	
• There	is	a	pan-species	distribution	of	ESBL-producing		E.	coli

clonal	groups	in	farming	communities
• Persistence	of	blaCTX-M-15	in	the	Mwanza	city	is	complex,

– involves	both	clonal	spread	of	resistant	strains	and	
dissemination	by	commonly	occurring	IncY	plasmids

• Genomic	surveillance	of	resistance	pathogens	is	cost-
effective	approach	to	track		AMR	strains

• A	One	Health	study	of	the	flow	of	antimicrobial	resistomes	
in	different	ecosystems	will	lead	to:
– Understanding	of		the		antimicrobial	resistance	complexity,
– rational	selection/definition	of	cost-effective	interventions	and	

policy.
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