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	[bookmark: _Hlk179365457]Study settings (Region)
	Study period
	Source of sample
	Definition of MDR Adopted
	Microorganism studied
	No. of Isolate
	MDR
	No. of MDR
	AST Method
	Breakpoint Used for MIC
	Genes Identification Methods
	Genes involved
	AMR class
	Reference

	North Central
	May 2016- May 2017
	Human (fecal, urine samples)
	-
	Klebsiella pneumoniae and Pseudomonas aeruginosa 
	235
	-
	-
	Kirby-Bauer method
	CLSI
	DNA and PCR
	blaCTX-M-1, blaCTX-M-9, blaSHV
	ESBL resistant
	Daam et al. 2023 [1]

	North Central
	 2016- 2018
	Human (blood, urine, wound biopsy/swab,
cerebrospinal fluid (CSF), sputum, aspirates, ear, and
eye swabs)
	-
	E. coli
	400
	E. coli
	121
	VITEK 2 system
	CLSI
	DNA and PCR
	blaTEM-1, blaCTX-M, blaSHV
	ESBL resistant, gentamicin resistant, chloramphenicol resistant.
	Enyinnaya  et al. 2021  [2]

	North Central
	June 2015-June 2018
	Human (blood)
	-
	Salmonella enterica
	83
	Salmonella enterica
	39
	Kirby-Bauer method
	CLSI
	DNA and PCR
	blaTEM, qnrA, tetA, tetB and tetG 
	ESBL resistant, quinolones resistant, tetracycline resistant
	Uzairue et al. 2023 [3]

	North Central
	2017
	Human (urine)
	-
	E. coli
	45
	-
	-
	Kirby-Bauer method
	-
	DNA and PCR
	blaTEM, blaCTX-M, blaSHV
	ESBL resistant 

	Bassey et al. 2018 [4]

	North Central
	2019
	Human (urine)
	Resistance to 3 class of antibiotics an above
	E. coli
	8
	E. coli
	8
	-
	-
	DNA and PCR
	 qnrB and qnrS
	Quinolone resistant
	Eghieye et al. 2020 [5]

	North Central
	March 2020-April 2021
	Human (fecal)
	-
	Salmonella species. 
	60
	Salmonella species.
	2
	Kirby-Bauer method
	CLSI
	DNA, PCR, and genome sequencing (Sanger)
	blaSHV, blaOXA-1, blaCTX-M-4, blaCTX-M-9, and blaTEM
	ESBL resistant 
	Orole et al. 2023 [6]

	North Central
	April 2016
	Human (blood)
	-
	Klebsiella quasipneumoniae 
	7
	Klebsiella quasipneumoniae 
	5
	-
	CLSI
	Genome sequencing (MLST)
	BlaNDM-5, blaCTX-M-15, blaTEM and blaOXA-1
	ESBL resistant and carbapenem- resistant
	Brinkac et al. 2019 [7]

	North Central
	May- Jul
2013 
	Human (stool), Animal (poultry faeces) and Environment (waste water)
	-
	E. coli
	115
	-
	-
	Broth micro-dilution method
	CLSI
	DNA, PCR and whole-genome sequencing (MLST)
	blaCTX-M-15, blaTEM-1, aadA1, aadA2, aadA5, aac(3)-IIa, qnrB1, qnrB19, qnrS1, qnrS2, 
	ESBL resistant, aminoglycoside resistant and Quinolone resistant
	Aworh et al. 2020 [8]

	North Central
	June-July 2019
	Animal (poultry claecal)
	-
	E. coli
	37
	-
	-
	-
	CLSI
	DNA, PCR, and genome sequencing 
	blaCTX-M-15, blaOXA-1, aac(3)-IId, ant(2'')-Ia,
aadA1, aph(3')-Ia, aph(3'')-Ib
	ESBL resistant and Aminoglycoside resistant
	Al-Mustapha et al. 2023 [9]

	North Central
	May-December 2020 
	Human (stool), Animal (cattle, poultry faeces, claecal) and Environment (abattoir waste water)
	-
	E. coli
	97
	-
	-
	Kirby-Bauer method
	CLSI
	DNA, PCR, and whole genome sequencing (MLST)
	blaCTX-M-15, blaCTXM-14, blaCTX-M-55 and blaTEM-1 

	ESBL resistant and Quinolone resistant
	Aworh et al. 2022  [10]

	North Central
	December 2020
	Animal (poultry claecal)
	-
	E. coli

	73
	-
	-
	Kirby-Bauer method
	EUCAST
	DNA, PCR, and Whole genome sequencing 
	blaCTXM-14, blaCTX-M-55, blaTEM-1, tetM, sul2 and qnrS
	ESBL resistant, Fluoroquinolone resistant, sulfonamide resistance, tetracycline resistance
	Al-Mustapha et al. 2022 [11]

	North Central
	-
	Environment (water samples)
	-
	E. coli
	84
	-
	-
	Kirby-Bauer method
	CLSI
	DNA and PCR
	blaSHV, blaTEM and blaCTX-M
	ESBL resistant, Beta-lactamase resistant 
	Olatunji et al. 2016 [12]

	North Central
	Feb., 2018
	Environment (door handle samples)
	-
	E. coli 
	34
	E. coli
	14
	Kirby-Bauer method
	CLSI
	DNA, and PCR
	blaTEM, blaSHV, and blaCTX-M
	Beta-lactamase resistant
	Tsaku et al. 2019 [13]

	South East
	Dec., 2016- Nov., 2017
	Human (urine, HVS, wound swabs)
	
	K. pneumoniae and E. coli
	276
	-
	-
	Kirby-Bauer method
	CLSI
	DNA, PCR, and genome sequencing (Sanger)
	blaTEM, blaSHV, blaCTX-M, blaCTX-M-14, blaCTX-M-15
	ESBL resistant, Beta-lactamase resistant
	Ugbo et al. 2020 [14]

	South East
	-.
	Human (fecal sample) and Animal (pig, Chicken)
	Resistance to at least one agent in three or more classes of antimicrobials
	Salmonella enterica
	56
	-
	-
	Kirby-Bauer method
	CLSI 
	DNA, and PCR
	blaOXA, blaTEM, blaSHV, and blaCTX-M, QnrA, QnrB and QnrS 
	Beta-lactamase resistant and Fluoroquinolone resistant
	Nwosu et al. 2023 [15]

	South East
	-
	Animal (Fecal swab of cattle, chicken, goat, pig, and sheep).
	Resistance to at least one agent in three or more classes of antimicrobials
	E. coli
	196
	-
	-
	Kirby-Bauer method
	CLSI 
	DNA, PCR and genome sequencing (WGS)
	blaCTX-M-15, blaCTX-M-55, blaCTX-M-64, and blaCTX-M-65, blaTEM-1b, blaOXA-1, blaACT-25, blaSHV-28, qnrS1, tet(A) and tet(D)
	ESBL resistant, carbapenem-resistant, beta-lactamase resistant, tetracycline resistant, Fluoroquinolone resistant
	Olorunleke et al. 2022 [16]

	South East
	 September 2021 - June 2022
	Environment (water samples)
	-
	Salmonella spp.

	7
	-
	-
	Kirby-Bauer method
	CLSI
	DNA, and PCR
	QnrA, QnrSM, ParC, and GyrA 
	Fluoroquinolones resistant
	Okorie et al. 2024 [17]

	South East
	-
	Environment 
	-
	E. coli
	272
	- 
	-
	-
	CLSI
	DNA, PCR, and genome sequencing 
	blaTEM-1, blaCTX-M-15 and tet(A)
	ESBL resistant, tetracycline resistant 
	Nwaiwu and Onyeaka 2021 [18]

	North East
	-
	Human (urine, stool, wound swab, high vaginal swab, endocervical swab, sputum, blood, cerebrospinal fluid, semen and pleural fluid)
	-
	E. coli, K. pneumoniae, K. oxytoca, Proteus spp., Salmonella spp., Enterobacter spp., Shigella spp., S. marcescens, Providencia spp., Citrobacter spp., Y. enterocolitica and M. moganii

	420
	-
	-
	Kirby-Bauer method
	CLSI
	DNA and PCR
	blaTEM, blaCTX-M and blaSHV
	ESBL resistant
	Saleh et al. 2024 [19]

	North East
	Jan- June, 2014
	Human (wound swabs, wound biopsies, aspirates, urine, cerebrospinal fluid, blood culture, sputum, ear swabs and eye swabs)
	-
	Escherichia coli, Klebsiella pneumoniae, Klebsiella oxytoca, Klebsiella terrigena, Klebsiella ozaenae and Klebsiella planticola
	439
	-
	-
	Kirby-Bauer method
	CLSI
	DNA and PCR 
	blaCTX-M, blaSHV, and blaTEM
	ESBL resistant
	Mohammad et al. 2016 [20]

	North East
	June- Dec. 2014
	Human (blood, urine, cerebrospinal fluid and
stool)
	
	Klebsiella pneumoniae, Escherichia coli, Proteus mirabilis, Klebsiella oxytoca,
Morganella morganii, Citrobacter freundii, Serratia marcescens, Enterobacter
aerogenes, Klebsiella ozaenae, Hafnia alvei and Citrobacter
sedlakii.
	225
	-
	-
	Kirby-Bauer method
	CLSI
	DNA, and PCR
	blaKPC, blaNDM-1 and blaVIM 
	Carbapenem- resistant
	Yahaya et al. 2015 [21]

	North East
	Nov. 2017- Jan. 2022 
	Human (Blood, Ear, Endocervical, Eye, Stool, Vaginal, Sputum, Urethral Swab, Urine, Wound)
	Resistance to three or more classes of antimicrobial agents
	E. coli, K. pneumoniae, and P. aeruginosa
	52
	E. coli
	8
	Kirby-Bauer method
	CLSI
	DNA, PCR, and genome sequencing (MLST)
	blaCTX-M-15, blaNDM-1, blaTEM-1, blaVIM, blaGES-9, blaOXA-21-like, blaOXA-50,
blaPDC-1, aac(60)Ib-cr oqxA, oqxB
qnrA1, qnrB1
	Carbapenem- resistant, ESBL resistant and Fluoroquinolone resistant
	Kawa et al. 2023 [22]

	North East
	-
	Environment (water)
	Resistance to at least 3 antibiotic classes
	Klebsiella oxytoca, Klebsiella variicola, Enterobacter aerogenes, Enterobacter hormaechei, Enterobacter asburiae, Citrobacter freundii, and Morganella morganii

	300
	-
	-
	Kirby-Bauer method
	CLSI
	DNA and PCR
	blaNDM-1,
	Carbapenem resistant
	Tula et al. 2023 [23]

	South West
	Sept 2018- Feb 2019.
	Human (Urine, Aspirate, Sputum, Stool and Blood)
	-
	K. pneumoniae, E. coli, Acinetobacter spp., Citrobacter spp., 
	180
	K. pneumoniae, E. coli, Acinetobacter spp., Citrobacter spp.,
	76
	Kirby-Bauer method
	EUCAST
	DNA, and PCR
	blaSHV, blaTEM,
and blaCTX-M
	Beta-lactamase resistant, aminoglycoside resistant, sulfonamide resistant, chloramphenicol resistant
	Ajimuda et al. 2022 [24]

	South West
	Feb 2018- July 2019
	Human (urine, blood, sputum, wound
swabs, high vaginal swabs (HVS), pus, stool, tracheal aspirate, and semen)
	-
	K. pneumoniae
	128
	-
	-
	Kirby-Bauer method
	CLSI
	DNA, PCR and genome sequencing (MLST)
	blaTEM, blaCTX-M, and blaSHV, blaCTX-M-15, blaCTX-M-2, and blaCTX-M-9, blaVIM, blaOXA-48, blaIMP, blaFOX 

	ESBL resistant, Carbapenem resistant
	Odewale et al. 2023 [25]

	South West
	July 2020-April 2021
	Human (throat swab)
	-
	Enterococcus faecalis, Stapylococcus saprophytics, Staphylococcus lentus, Pseudomonas aeruginosa, Staphylococcus aureus, Enterobacter cloacae and Klebsiella pneumoniae
	240
	Pseudomonas aeruginosa, Staphylococcus aureus and Klebsiella pneumoniae
	38
	VITEK 2.0
	CLSI
	DNA, and PCR
	mefA, ermB 
	Macrolide resistance
	Bamigbola et al. 2023 [26]

	South West
	Feb-Mar. 2024)
	Human (urine, blood, sputum, pus, tracheal aspirate, and ascitic fluid)
	-
	K. pneumoniae
	50
	-
	-
	Kirby-Bauer method
	-
	DNA, and PCR
	blaOXA-48 and blaNDM-1
	Carbapenem resistant
	Onyeji et al. 2024 [27]

	South West
	2015
	Human (blood) 
	-
	S. Typhi
	27
	-
	-
	Kirby-Bauer method
	CLSI
	DNA, and PCR
	blaSHV, blaTEM,
and blaCTX-M
	Beta-lactamase resistant
	Akinyemi et al. 2022 [28]

	South West 
	2016- 2018
	Human (blood, cerebrospinal fluid, and urine)
	-
	K. pneumoniae
	134
	-
	-
	Kirby–Bauer method
	-
	DNA, PCR and genome sequencing (WGS)
	blaCTX_M-15, dfrA14, tetD, qnrS, and oqxAB
	ESBL resistant, fluoroquinolones resistant, and tetracycline resistant
	Ayorinde et al. 2021 [29]

	South West
	Dec., 2010- July, 2011
	Environment (water)
	Resistance to at least 3 antibiotic classes
	Aeromonas, Alcaligenes, Bacillus, Klebsiella, Leucobacter, Morganella, Proteus
	105
	Aeromonas, Alcaligenes, Bacillus, Klebsiella,
	84
	-
	CLSI
	DNA and PCR
	tet(A), tet(M), tet(E) 
	Tetracycline resistant
	Adesoji et al. 2015 [30]

	South West
	April 2021- August 2021
	Human (blood)
	-
	Salmonella species
	24
	-
	-
	Kirby–Bauer method
	CLSI
	DNA and PCR
	blaCTX-M-9, blaCTX-M-15 and qnrB19
	ESBL resistant, fluoroquinolones resistant.
	Fakorede et al. 2023 [31]

	South West
	
2012
	Human (clinical site) 
	-
	Escherichia coli, Klebsiella pneumoniae
 and Pseudomonas aeruginosa
	27
	-
	-
	Kirby-Bauer method
	CLSI
	DNA and PCR
	blaCTX-M-15
	ESBL resistant
	Ogbolu and Webber et al. 2017 [32]

	South West
	Oct. 2011
	Human (urine, wound, blood, stool)
	Resistance to 3 or more class of antimicrobial agents
	E. coli, K. pneumoniae, Proteus spp., M. morganii and C. freundii.
	38
	E. coli, K. pneumoniae, and C. freundii
	38
	VITEK-2/VITEK MS Systems
	CLSI
	DNA, PCR and genome sequencing
	blaTEM, blaCTX-M and blaCTX-M-15
	ESBL resistant
	Raji et al. 2015 [33]

	South West
	May-August 2023
	Human (urine)
	-
	K. pneumoniae
	41
	-
	-
	Kirby-Bauer method
	CLSI 
	DNA and PCR
	blaTEM, blaSHV, and blaCTX-M
	ESBL resistant
	Nzube et al. 2024 [34]

	South West
	Aug. 2015-Jan. 2016
	Human (sputum, blood, urine, wound swabs and tracheal aspirates)
	Resistance to 3 or more class of antimicrobial agents
	K. pneumoniae
	50
	K. pneumoniae
	34
	Kirby-Bauer method
	CLSI
	DNA and PCR
	blaKPC and blaNDM
	Carbapenem and Metallo-β-lactamase resistance
	Okunlola et al. 2019 [35]

	South West
	March 2018-Sept
2019
	Human (blood, sputum, urine,
wound biopsy, swabs, cerebrospinal fluid and/or
aspirates)
	-
	Escherichia coli, Klebsiella pneumoniae, Serratia liquefaciens, Enterobacter sakazakii, Enterobacter cloacae, Acinetobacter lwoffii, Acinetobacter haemolyticus, Klebsiella oxytoca, Acinetobacter baumanii, Klebsiella ozaenae, Enterobacter gergoviae, serratia marcescens, pseudomonas

	165
	-
	-
	Kirby-Bauer method
	EUCAST
	DNA and PCR
	blaTEM, blaSHV,
	ESBL resistant
	Ajani et al. 2022 [36]

	South West
	Sept 2018- June 2019
	Human (urine/ catheter tips, diabetic foot, wounds, ear, sputum and vaginal swab)
	-
	P. aeruginosa
	123
	-
	-
	VITEK-2
	CLSI
	DNA, PCR and genome sequencing (MLST)
	blaVIM-2, blaVIM-5, and blaNDM-1
	Carbapenem- resistant
	Adasola et al. 2023 [37]

	South West
	Jan- July, 2016
	Animal (faecal of whistling ducks, egrets and cattle)
	Resistance to 3 or more class of antimicrobial agents
	E. coli 
	149
	E. coli
	145
	Kirby-Bauer method
	CLSI
	DNA, PCR and genome sequencing (WGS)
	blaCTX-M1/15, blaCTX-M9, armA, tetG,
ermB, arr, dfrA19, gepA
and floR, strB and sul2, aac6, aac6Ib and aadA4
	ESBL resistant, Tetracycline resistance, Aminoglycoside resistance,
Macrolide/streptogramin, rifampicin resistance, Ttrimethoprimresistance, 
Fluoroquinolone, and chloramphenicol
	Fashae et al. 2021 [38]

	South West
	Aug 2015- May 2016
	Animal (abattoir, poultry, cafeteria,
hostel sewage, and cow ranch)
	-
	Serratia spp, Enterobacter spp, Klebsiella spp, E. coli, Proteus spp, Salmonella spp, Shigella spp Citrobacter spp, and Yersinia spp
	52
	-
	-
	Kirby–Bauer method
	CLSI
	DNA and PCR
	blaCTX
	Beta- lactamase resistant
	Adeleke and Owoseni, 2020 [39]

	South West
	1st - 31st Nov, 2019
	Animal (ready-to-eat roasted beef (Suya) 
	-
	Staphylococcus aureus, Pseudomonas spp., Klebsiella spp. and Bacillus spp. 
	38
	[bookmark: _Hlk185070662]Staphylococcus aureus, Pseudomonas spp., Klebsiella spp. 
	26
	-
	CLSI 
	DNA and PCR
	MecA, blaTEM and blaSHV
	Methicillin-resistant and beta- lactamase resistant
	Alabi et al. 2021 [40]

	South West
	Oct. 2014- Jan 2015
	Environment (Sediment samples)
	-
	E. coli, E. cloacae and C. freundii 
	40
	
	-
	Kirby–Bauer method
	CLSI
	DNA, PCR and genome sequencing (WGS)
	aac(3)-IIa, aac(6’)-lb-cr, aph(3”)-Ib, aadA1, aph(6”)-Ib, blaCMH-3 (ampC), blaCTX-M-15, blaOXA-1,
blaTEM-1B, catA1, catB4, dfrA14, fosA, oqxA, oqxB, sul2, tetA
	Aminoglycosides, fluoroquinolones, fosfomycin,
phenicols, sulfamethoxazole, tetracycline, and trimethoprim resistance, ESBL resistance
	Adelowo et al. 2020 [41]

	South West
	2019
	Environment (wastewater)
	-
	Acinetobacter spp., Bacillus methylotrophicus, Escherichia coli, Enterobacter sp., Staphylococcus saprophyticus
	60
	-
	-
	Kirby–Bauer method
	CLSI
	DNA, PCR and genome sequencing (WGS)
	catA1, sulI, tet(E), 
aac(3)-IV, ermC, blaTEM, blaCTX-M, blaNDM-1 
	Chloramphenicol, sulfonamides, tetracycline, aminoglycoside, macrolide-lincosamide-streptogramin
and Beta-lactams and Carbapenem- resistant
	Obayiuwana and Ibekwe, 2020 [42]

	South West
	Mar. 2021-Feb. 2022.
	Environment (hospital wastewater)
	-
	Acinetobacter baumannii
	82
	-
	-
	VITEK2
	CLSI
	DNA, PCR and genome sequencing (WGS)
	blaNDM-1, blaOXA, gyrA and parC  
	Carbapenems resistant, Quinolones resistant
	Odih et al. 2023 [43]

	South-South
	Oct. 2018-
Mar. 2019
	Human (urine, wound, stool, HVS, Endo cervical swab)
	-
	E. coli
	206
	-
	-
	Kirby–Bauer method
	EUCAST
	DNA, PCR and genome sequencng (Sanger)
	qnrS, qnrA and qnrB
	fluoroquinolone-resistant
	Nsofor et al. 2021 [44]

	South-South
	Mar-
May 2015
	Human (clinical specimen)
	Resistant to ≥1 agent in ≥3 antimicrobial categories 

	E. coli, K.pneumoniae, Enterobacter asburiae, Enterobacter cloacae, Enterobacter
hormaechei, Atlantibacter hermannii, Citrobacter werkmanii and Proteus mirabilis
	217
	E. coli, K.pneumoniae, Enterobacter
	148
	Kirby–Bauer method
	EUCAST
	DNA, PCR and genome sequencing (MLST)
	blaCTX-M-15, blaCTX-M-55, blaSHV, blaOXA-48, blaOXA-181, blaNDM1
	ESBL resistant, Carbapenems resistant
	Jesumirhewe et al. 2020 [45]

	South-South
	2016
	Human (wound, endocervical, high vaginal, eye, ear, urethral, seminal fluid, blood, urine, aspirates and catheter tips)
	Resistance to 3 or more class of antimicrobial agents
	S. aureus 
	91
	-
	-
	Kirby–Bauer method
	CLSI
	DNA, and PCR
	mecA 
	Methicillin resistance
	Ibadin et al. 2017 [46]

	South-South
	-
	Human (stool), Animal (poultry droplet) and Environment (fish pond water)
	-
	Escherichia coli, Salmonella spp., Shigella spp., Klebsiella spp. and Aeromonas spp.
	1964
	-
	-
	-
	CLSI
	DNA, and PCR
	aac(6’)-Ib, 
qnrA, qnrB, and qnrS
	fluoroquinolone-resistant
	Ayobola et al. 2021 [47]

	South-South
	-
	Human (food vendors)
	-
	Escherichia coli
	18
	-
	-
	Kirby–Bauer method
	CLSI
	DNA, and PCR
	tetA
	Tetracycline resistant
	Aihiokhai et al. 2023 [48]

	South-South
	June 2018-April 2019
	Animal (chicken carcass)
	-
	S. aureus
	110
	-
	-
	-
	CLSI
	DNA, and PCR 
	mecA, dfrG, dfrK, ant (4´)-Ia, aac (6´)-Ie-aph(2´´)-Ia, aph(3´)-IIIa,  cat::pC221,ermA, ermB, ermC, tetM, tetL, tetK
	Methicillin resistance, trimethoprim, aminoglycosides, chloramphenicol, erythromycins, tetracycline resistance 
	Igbinosa et al. 2023 [49]

	South-South
	Mar. 2015- Feb. 2017
	Animal (shall fish) (clams, oysters, periwinkles)
	Resistance to 3 or more class of antimicrobial agents
	Pseudomonas spp., Alcaligenes spp., Providencia spp., Vibrio sp., Paenalcaligenes sp.
	135
	Pseudomonas spp.
	53
	Kirby–Bauer method
	CLSI
	DNA, and PCR
	blaTEM, blaSHV, blaVIM, qnrA, qnrB and qnrS 
	ESBL resistant, Carbapenems resistant, fluoroquinolone-resistant
	Udoekong et al. 2021 [50]

	South-South
	June and Dec. 2019
	Environment (water)
	-
	Enterococcus species
	63
	-
	-
	Kirby–Bauer method
	CLSI
	DNA, and PCR
	blaNDM-1
	Carbapenems resistant (Metallo-beta-lactamase)
	Igere et al. 2022 [51]

	South-South
	Dec. 2018-Nov. 2019
	Environment (water)
	Resistance to 5 antimicrobials (3 classes) to 10 antimicrobials (6 classes)
	E. coli
	21
	E. coli
	14
	Kirby–Bauer method
	CLSI
	DNA, and PCR
	blaTEM, blaCTX−M−15, and blaCTX−M−1, tetB, tetA, tetM, sul3, sul2, sul1, aacC(3)-1, ant(4')-Ia, qnrB, qnrA, qnrS, qnrC, and cat3, cat2, cat1
	ESBL resistant, Tetracycline, sulfonamides, aminoglycoside, quinolones and chloramphenicol resistance
	Beshiru et al. 2024 [52]

	North West
	Jan- June 2019
	Human (urine, stool, sputum)
	Resistance to 3 or more class of antimicrobial agents
	Citrobacter freundii, Enterobacter cloacae,
Escherichia coli, Klebsiella pneumoniae, Morganella
morganii, Proteus mirabilis, Providencia
rettgeri and Providencia stuartii 
	129
	E. coli
	7
	Kirby–Bauer method
	CLSI
	DNA, and PCR
	blaSHV, blaTEM, blaCTX-M, blaNDM-5, blaOXA-48 and blaOXA-181
	ESBL resistant, Carbapenems resistant
	Olowo-Okere et al. 2020 [53]

	North West
	2016
	Human (blood, urine, catheter)
	-
	Escherichia coli, Klebsiella
pneumoniae, Proteus mirabilis, Proteus vulgaris,
Pseudomonas aeruginosa, Salmonella typhi and
Salmonella paratyphi
	500
	-
	-
	Kirby–Bauer method
	CLSI
	DNA, PCR and genome sequencing (Sanger)
	blaNDM-1
	Carbapenems resistant
	Abdullahi et al. 2017 [54]

	North West
	2023
	Human (nasal swab)
	-
	Coagulase-negative Staphylococci
	60
	-
	-
	Kirby–Bauer method
	EUCAST
	DNA, and PCR
	mecA and ermB
	Methicillin-resistant and macrolide resistant
	Atolagbe et al. 2024 [55]

	North West
	March - June 2021 

Longitudinal study
	Environment (walls, floors, toilet seat and door handles swabs)
	-
	E. coli, K. pneumoniae, P. aeruginosa and A. baumannii
	191
	-
	-
	Kirby–Bauer method
	CLSI
	DNA, PCR and genome sequencing (Sanger)
	 blaNDM-1, blaNDM-5, blaIMP, blaKPC and blaCMY- 2,
	Methicillin-resistant, Carbapenems resistant
	Yusuf et al. 2023 [56]





Table S2. Risk of bias in individual studies using the Newcastle-Ottawa Scale (NOS) for assessing non-randomized studies
	
	Selection
	Comparability
	Outcome
	
	

	Reference
	Representativeness of the Exposed Cohort
	Selection of the Non-Exposed Cohort
	Ascertainment of Exposure
	Demonstration that Outcome of Interest Was Not Present at Start of Study
	Comparability of Cohorts on the Basis of the Design or Analysis
	Assessment of Outcome
	Was Follow-Up Long Enough for Outcomes to Occur
	Adequacy of Follow-Up of Cohorts
	Total Score
	Quality

	Daam et al. 2023 [1]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Enyinnaya  et al. 2021  [2]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Uzairue et al. 2023 [3]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Bassey et al. 2018 [4]
	*
	*
	*
	*
	-
	*
	-
	*
	6
	good

	Eghieye et al. 2020 [5]
	*
	-
	*
	*
	-
	*
	-
	*
	5
	fair

	Orole et al. 2023. [6]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Brinkac et al. 2019 [7]
	*
	-
	*
	*
	-
	*
	-
	*
	5
	fair

	Aworh et al. 2020 [8]
	*
	*
	*
	*
	*
	*
	-
	*
	7
	good

	Al-Mustapha et al. 2023 [9]
	*
	*
	*
	*
	*
	*
	-
	*
	7
	good

	Aworh et al. 2022  [10]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Al-Mustapha et al. 2022 [11]
	*
	*
	*
	*
	*
	*
	-
	*
	7
	good

	Olatunji et al. 2016 [12]
	*
	-
	*
	*
	*
	*
	-
	*
	6
	good

	Tsaku et al. 2019 [13]
	*
	-
	*
	*
	*
	*
	-
	*
	6
	good

	Ugbo et al. 2020 [14]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Nwosu et al. 2023 [15]
	*
	*
	*
	*
	*
	*
	-
	*
	7
	good

	Olorunleke et al. 2022 [16]
	*
	*
	*
	*
	*
	*
	-
	*
	7
	good

	Okorie et al. 2024 [17]
	*
	-
	*
	*
	-
	*
	-
	*
	5
	fair

	Nwankwo et al. 2021 [18]
	*
	*
	*
	*
	*
	*
	-
	*
	7
	good

	Saleh et al. 2024 [19]
	*
	*
	*
	-
	*
	*
	-
	*
	6
	good

	Mohammad et al. 2016 [20]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Yahaya et al. 2015 [21]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Kawa et al. 2023 [22]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Tula et al. 2023 [23]
	*
	*
	*
	*
	*
	*
	-
	*
	7
	good

	Ajimuda et al. 2022 [24]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Odewale et al. 2023 [25]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Bamigbola et al. 2023 [26]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Onyeji et al. 2024 [27]
	*
	*
	*
	*
	-
	*
	-
	*
	6
	good

	Akinyemi et al. 2022 [28]
	*
	-
	*
	*
	-
	*
	-
	*
	5
	fair

	Ayorinde et al. 2021 [29]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Adesoji et al. 2015 [30]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Fakorede et al. 2023 [31]
	*
	-
	*
	*
	*
	*
	-
	*
	6
	good

	Ogbolu and Webber et al. 2017 [32]
	*
	-
	*
	*
	-
	*
	-
	*
	5
	fair

	Raji et al. 2015 [33]
	*
	-
	*
	*
	-
	*
	-
	*
	5
	fair

	Nzube et al. 2024 [34]
	*
	-
	*
	*
	*
	*
	-
	*
	6
	good

	Okunlola et al. 2019 [35]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Ajani et al. 2022 [36]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Adasola et al. 2023 [37]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Fashae et al. 2021 [38]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Adeleke and Owoseni, 2020 [39]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Alabi et al. 2021 [40]
	*
	-
	*
	*
	*
	*
	-
	*
	6
	good

	Adelowo et al. 2020 [41]
	*
	-
	*
	*
	*
	*
	*
	*
	7
	good

	Obayiuwana and Ibekwe, 2020 [42]
	*
	*
	*
	*
	*
	*
	-
	*
	7
	good

	Odih et al. 2023 [43]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Nsofor et al. 2021 [44]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Jesumirhewe et al. 2020 [45]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Ibadin et al. 2017 [46]
	*
	*
	*
	*
	*
	*
	-
	*
	7
	good

	Ayobola et al. 2021 [47]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Aihiokhai et al. 2023 [48]
	*
	-
	*
	*
	*
	*
	-
	*
	6
	good

	Igbinosa et al. 2023 [49]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Udoekong et al. 2021 [50]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Igere et al. 2022 [51]
	*
	*
	*
	*
	*
	*
	-
	*
	7
	good

	Beshiru et al. 2024 [52]
	*
	-
	*
	*
	*
	*
	*
	*
	7
	good

	Olowo-Okere et al. 2020 [53]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Abdullahi et al. 2017 [54]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	Atolagbe et al. 2024 [55]
	*
	*
	*
	*
	*
	*
	-
	*
	7
	good

	Yusuf et al. 2023 [56]
	*
	*
	*
	*
	*
	*
	*
	*
	8
	good

	“*” indicate that the article meets the criteria mentioned above; “-” indicate that the article does not meet the criteria mentioned above; Scores of star: “7-8” indicate low risk of bias, “6” indicate moderate risk of bias, “5” indicate high risk of bias.



	

[bookmark: _Hlk172225464]Table S3. Database and search terms used
	Database
	Search term
	Number of studies

	PubMed
	 (“resistance genes”[Title/Abstract] OR “ESBL”[Title/Abstract] OR “Extended spectrum beta lactamase”[Title/Abstract] OR “CTX-M”[Title/Abstract] OR “TEM”[Title/Abstract] OR “SHV”[Title/Abstract] OR “NDM”[Title/Abstract] OR “New Delhi Metallo-beta-lactamase”[Title/Abstract] OR “KPC”[Title/Abstract] OR “quinolone resistance”[Title/Abstract] OR “fluoroquinolone resistance”[Title/Abstract] OR “aminoglycoside resistance”[Title/Abstract] OR “streptomycin resistance”[Title/Abstract]) and (“Nigeria”).
	141

	AJOL
	[bookmark: _Hlk185574755][bookmark: _Hlk184769537][bookmark: _Hlk184768152](“Molecular identification of antibiotic resistance”, (“genotypic antibiotic resistance”, “antibiotic resistance genes”, “ESBL genes”, “beta-lactamase genes”, “carbapenemase genes”), (“tetracycline, sulfonamides, fosfomycin, phenicol resistance genes”), (“aminoglycoside resistance genes, macrolide resistance genes and quinolone resistance genes”), (“geo-political zones”) and (“Nigeria”).
	79

	Scopus
	 ( “Resistance genes” OR “ESBL” OR “Extended spectrum beta lactamase” OR “CTX-M” OR “TEM” OR “SHV” OR “NDM” OR “New Delhi Metallo-beta-lactamase” OR “KPC” OR “quinolone resistance” OR “fluoroquinolone resistance” OR “aminoglycoside resistance” OR “streptomycin resistance” ) and ( “Nigeria”).
	223

	Web of Science
	 ( “Resistance genes” OR “ESBL” OR “CTX-M” OR “TEM” OR “SHV” OR “NDM” OR “KPC” OR “quinolone resistance” OR “fluoroquinolone resistance” OR “aminoglycoside resistance” OR “streptomycin resistance” ) and ( “Nigeria”).
	108

	Google Search
	(“Genotypic antibiotic resistance”, “antibiotic resistance genes”, “ESBL genes”, “beta-lactamase genes”, “carbapenemase genes”), (“tetracycline, sulfonamides, fosfomycin, phenicol resistance genes”), (“aminoglycoside resistance genes, macrolide resistance genes and quinolone resistance genes”), (“geo-political zones”) and (“Nigeria”).
	211
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[bookmark: _Hlk185717639]Figure S1. Pooled prevalence of blaCTX-M genes
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Figure S2. Pooled prevalence of blaTEM genes
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Figure S3. Pooled prevalence of blaSHV genes
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Figure S4. Pooled prevalence of Sul genes
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Figure S5. Pooled prevalence of tet genes
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Figure S6. Pooled prevalence of qnr genes
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Figure S7. Pooled prevalence of blaNDM genes
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[bookmark: _Hlk185719188]Figure S8. Pooled prevalence of blaKPC genes
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Figure S9. Pooled prevalence of blaVIM genes
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Figure S10. Pooled prevalence of blaOXA genes
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[bookmark: _Hlk185719619]Figure S11. Pooled prevalence of mecA genes
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Figure S12. Pooled prevalence of erm genes
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Figure S13. Pooled prevalence of MDR 
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[bookmark: _Hlk194827960][bookmark: _Hlk185720158]Figure S14. Funnel plot of the studies reporting on the blaCTX-M genes
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[bookmark: _Hlk194828100] Figure S15. Funnel plot of the studies reporting on the blaTEM genes
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[bookmark: _Hlk194828185] Figure S16. Funnel plot of the studies reporting on the blaSHV genes
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 Figure S17. Funnel plot of the studies reporting on the Sul genes
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 Figure S18. Funnel plot of the studies reporting on the tet genes
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[bookmark: _Hlk194828679] Figure S19. Funnel plot of the studies reporting on the qnr genes
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[bookmark: _Hlk194828819] Figure S20. Funnel plot of the studies reporting on the blaNDM genes
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[bookmark: _Hlk194828926][bookmark: _Hlk185721615]Figure S21. Funnel plot of the studies reporting on the blaKPC genes
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 Figure S22. Funnel plot of the studies reporting on the blaVIM genes
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[bookmark: _Hlk194829203] Figure S23. Funnel plot of the studies reporting on the blaOXA genes
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[bookmark: _Hlk194829314] Figure S24. Funnel plot of the studies reporting on the mec genes
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 Figure S25. Funnel plot of the studies reporting on the erm genes
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Figure S26. Funnel plot of the studies reporting on the MDR
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Table S4. Summary of studies and genes included in the meta-analysis
	Study
	Total
	Events
	Resistance gene

	Daam et al. 2023
	235
	20
	blaCTX-M

	Enyinnaya et al. 2021
	400 
	39
	blaCTX-M

	Bassey et al. 2018
	40
	3
	blaCTX-M

	Aworh et al. 2020
	37
	4
	blaCTX-M

	Olatunji et al. 2016
	16 
	11
	blaCTX-M

	Nwosu et al. 2023
	56
	3
	blaCTX-M

	Saleh et al. 2024
	22
	1
	blaCTX-M

	Mohammad et al. 2016
	121
	33
	blaCTX-M

	Ajimuda et al. 2022
	180
	4
	blaCTX-M

	Akinyemi et al. 2022
	27
	10
	blaCTX-M

	Nzube et al. 2024
	41
	10
	blaCTX-M

	Adeleke and Owoseni, 2020
	52
	5
	blaCTX-M

	Olowo-Okere et al. 2020
	129
	46
	blaCTX-M

	Daam et al. 2023
	235
	6
	blaCTX-M-9

	Orole et al. 2023
	60
	5
	blaCTX-M-9

	Odewale et al. 2023
	128
	14
	blaCTX-M-9

	Fakorede et al. 2023
	24
	13
	blaCTX-M-9

	Aworh et al. 2020
	37
	5
	blaCTX-M-14

	Al-Mustaph et al. 2022
	73
	2
	blaCTX-M-14

	Ugbo et al. 2020
	20
	2
	blaCTX-M-14

	Aworh et al. 2022
	97
	5
	blaCTX-M-14

	Aworh et al. 2020
	37
	3
	blaCTX-M-15

	Al-Mustaph et al. 2023
	11
	6
	blaCTX-M-15

	Aworh et al. 2022
	97
	88
	blaCTX-M-15

	Ugbo et al. 2020
	20 
	9
	blaCTX-M-15

	Olorunleke et al. 2022
	157
	138
	blaCTX-M-15

	Nwaiwu and Onyeaka, 2021
	272
	103
	blaCTX-M-15

	Odewale et al. 2023
	128
	25
	blaCTX-M-15

	Ayorinde et al. 2023
	134
	96
	blaCTX-M-15

	Fakorede et al. 2023
	24
	3
	blaCTX-M-15

	Ogbolu and Webber, 2022
	 27
	18
	blaCTX-M-15

	Raji et al. 2015
	38
	38
	blaCTX-M-15

	Jesumirhewe et al. 2020
	60
	56
	blaCTX-M-15

	Beshiru et al. 2024
	21
	17
	blaCTX-M-15

	Orole et al. 2023
	60
	1
	blaCTX-M-4

	Aworh et al. 2022
	97
	2
	blaCTX-M-55

	Odewale et al. 2023
	128
	15
	blaCTX-M-2

	Total Summary  
	3341
	859
	blaCTX-M genes

	
	
	
	

	Enyinnaya et al. 2021
	400
	4
	blaTEM

	Uzairue et al. 2023
	83
	42
	blaTEM

	Bassey et al. 2018
	40
	9
	blaTEM

	Orole et al. 2023
	60
	1
	blaTEM

	Olatunji et al. 2016
	16
	11
	blaTEM

	Tsaku et al. 2019
	34
	7
	blaTEM

	Ugbo et al. 2020
	20
	11
	blaTEM

	Saleh et al. 2024
	22
	1
	blaTEM

	Mohammad et al. 2016
	121
	38
	blaTEM

	Ajimuda et al. 2022
	180
	8
	blaTEM

	Raji et al. 2015
	38
	29
	blaTEM

	Alabi et al. 2021
	38
	20
	blaTEM

	Aworh et al. 2020
	37
	3
	blaTEM-1 

	Aworh et al. 2022
	97
	2
	blaTEM-1 

	Al-Mustaph et al. 2022
	73
	5
	blaTEM-1

	Olorunleke et al. 2022
	157
	101
	blaTEM-1 

	Nwaiwu and Onyeaka, 2021
	272
	146
	blaTEM-1 

	Olorunleke et al. 2022
	157
	2
	blaTEM-191

	Total Summary 
	1845
	440
	blaTEM genes

	
	
	
	

	Al-Mustapha et al. 2022
	73
	5
	Sul2

	Fashae et al. 2021
	4
	4
	Sul2

	Adelowo et al. 2020
	40
	3
	Sul2

	Obayiuwana and Ibekwe, 2020
	60
	16
	Sul2

	Beshiru et al. 2024
	21
	5
	Sul2

	Obayiuwana and Ibekwe, 2020
	60
	16
	Sul1

	Total Summary 
	258
	33
	Sul genes

	
	
	
	

	Uzairue et al. 2023
	83
	10
	tetA

	Adesoji et al. 2015
	29
	16
	tetA

	Adelowo et al. 2020
	40
	1
	tetA

	Obayiuwana and Ibekwe, 2020
	60
	9
	tetA

	Aihiokhai et al. 2023
	18
	11
	tetA

	Uzairue et al. 2023
	83
	20
	tetB

	Uzairue et al. 2023
	83
	5
	tetG

	Olorunleke et al. 2022
	157
	4
	tetD

	Adesoji et al. 2015
	29
	4
	tetE

	Igbinosa et al. 2023
	110
	64
	tetK

	Igbinosa et al. 2023
	110
	23
	tetL

	Total Summary 
	802
	167
	tet genes

	
	
	
	

	Uzairue et al. 2023
	83
	24
	qnrA

	Nwosu et al. 2023
	56
	2
	qnrA

	Okorie et al. 2024
	7
	7
	qnrA

	Nsofor et al. 2021
	206
	10
	qnrA

	Ayobola et al. 2021
	29
	11
	qnrA

	Eghieye et al. 2020
	8
	3
	qnrS

	Aworh et al. 2020
	37
	24
	qnrS

	Aworh et al. 2022
	97
	31
	qnrS

	Al-Mustaph et al. 2022
	73
	2
	qnrS

	Nwosu et al. 2023
	56
	4
	qnrS

	Olorunleke et al. 2022
	157
	106
	qnrS

	Okorie et al. 2024
	7
	4
	qnrS

	Ayorinde et al. 2021
	134
	39
	qnrS

	Eghieye et al. 2020
	8
	4
	qnrB

	Nwosu et al. 2023
	56
	5
	qnrB

	Total Summary 
	1014
	276
	qnr genes

	
	
	
	

	Yusuf et al. 2023
	15
	2
	blaNDM-5

	Brinkac et al. 2019
	7
	5
	blaNDM-5

	Olowo-Okere et al. 2020
	129
	5
	blaNDM-5

	Yahaya et al. 2015
	23
	5
	blaNDM-1

	Kawa et al. 2023
	52
	39
	blaNDM-1

	Tula et al. 2023
	45
	30
	blaNDM-1

	Odewale et al. 2023
	128
	22
	blaNDM-1

	Onyeji et al. 2024
	50
	4
	blaNDM-1

	Ayorinde et al. 2021
	134
	8
	blaNDM-1

	Adasola et al. 2023
	123
	34
	blaNDM-1

	Obayiuwana and Ibekwe, 2020
	60
	9
	blaNDM-1

	Odih et al. 2023
	24
	11
	blaNDM-1

	Igere et al. 2022
	63
	23
	blaNDM-1

	Abdullahi et al. 2017
	500
	4
	blaNDM-1

	Total Summary 
	1353
	201
	blaNDM genes

	
	
	
	

	Yahaya et al. 2015
	23
	11
	blaKPC

	Odewale et al. 2023
	128
	17
	blaKPC

	Okunlola et al. 2019
	12
	8
	blaKPC

	Yusuf et al. 2023
	15
	3
	blaKPC

	Total Summary
	178
	39
	blaKPC genes

	
	
	
	

	Yahaya et al. 2015
	23
	2
	blaVIM

	Kawa et al. 2023
	52
	4
	blaVIM

	Odewale et al. 2023
	128
	55
	blaVIM

	Adasola et al. 2023
	123
	5
	blaVIM

	Adasola et al. 2023
	123
	4
	blaVIM-2

	Adasola et al. 2023
	123
	11
	blaVIM-5

	Total Summary
	572
	81
	blaVIM genes

	
	
	
	

	Odewale et al. 2023
	128
	37
	blaOXA-48

	Onyeji et al. 2024
	50
	22
	blaOXA-48

	Ayorinde et al. 2021
	134
	1
	blaOXA-48

	Orole et al. 2023
	60
	5
	blaOXA-1

	Odewale et al. 2023
	128
	35
	blaOXA

	Olowo-Okere et al. 2020
	129
	2
	blaOXA-181

	Total Summary
	629
	102
	blaOXA genes

	
	
	
	

	Alabi et al.  2021
	38
	4
	mecA

	Atolagbe et al. 2024
	14
	10
	mecA

	Ibadin et al. 2017
	 91 
	31 
	mecA

	Igbinosa et al. 2023
	110
	91
	mecA

	Yusuf et al. 2023
	10
	6
	mecA

	Total Summary
	263
	142
	mec genes

	
	
	
	

	Daam et al. 2023
	235
	16
	blaSHV

	Enyinnaya et al. 2021
	400
	12
	blaSHV

	Bassey et al. 2018
	40 
	7
	blaSHV

	Orole et al. 2023
	60
	12
	blaSHV

	Olatunji et al. 2016
	16
	11
	blaSHV

	Tsaku et al. 2019
	34
	10
	blaSHV

	Ugbo et al. 2020
	20
	7
	blaSHV

	Saleh et al. 2024
	22
	2
	blaSHV

	Mohammad et al. 2016
	121
	44
	blaSHV

	Ajimuda et al. 2022
	180
	17
	blaSHV

	Ajani et al. 2022
	48
	37
	blaSHV

	Udoekong et al. 2021
	135
	70
	blaSHV

	Total Summary
	1311
	245
	blaSHV genes

	
	
	
	

	Fashae et al. 2021
	 87
	1
	ermB

	Atolagbe et al. 2024
	14
	9
	ermB

	Bamigbola et al. 2023
	38
	10
	ermB

	Igbinosa et al. 2023
	110
	9
	ermB

	Igbinosa et al. 2023
	110
	21
	ermC

	Igbinosa et al. 2023
	110
	55
	ermA

	Total Summary
	469
	105
	erm genes

	
	
	
	

	Enyinnaya  et al. 2021  
	400
	121
	MDR

	Uzairue et al. 2023
	83
	39
	MDR

	Eghieye et al. 2020
	8
	8
	MDR

	Orole et al. 2023
	60
	2
	MDR

	Brinkac et al. 2019
	7
	5
	MDR

	Tsaku et al. 2019
	34
	14
	MDR

	Kawa et al. 2023
	52
	8
	MDR

	Ajimuda et al. 2022
	180
	76
	MDR

	Bamigbola et al. 2023
	240
	38
	MDR

	Adesoji et al. 2015
	105
	84
	MDR

	Raji et al. 2015
	38
	38
	MDR

	Okunlola et al. 2019
	50
	34
	MDR

	Fashae et al. 2021
	149
	145
	MDR

	Alabi et al. 2021
	38
	26
	MDR

	Jesumirhewe et al. 2020
	217
	148
	MDR

	Udoekong et al. 2021
	135
	53
	MDR

	Beshiru et al. 2024
	21
	14
	MDR

	Total Summary
	1817
	853
	MDR
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