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ANTIBIOTICS

 Use to treat infection

 Target specific organisms

 Selective pharmaceutical properties

 Different Classes (Modality)

 Significant use since 1940s

 Significant benefit-Quality of Life



RATIONALE

Antimicrobial Resistance 

(AMR) results in reduced 

efficacy of antibacterial, 

antiparasitic, antiviral and 

antifungal drugs



RATIONALE Antibiotic resistance 
occurs when 

bacteria change in 
response to the use 
of these medicines 

through the  
production of 

enzymes, alteration 
of target sites, 

metabolic pathways, 
outer membrane 
permeability and 

efflux pumps.



RATIONALE



RATIONALE
Usage of Antibiotics

Livestock

Animal feeds (Growth promoter)

Water (Growth promoter)

Treatment of infections

Therapeutic use in humans

Therapeutic use in animals

Disposal methods

Direct disposal

Flushing unused drug

Land filling

Indirect disposal

Wastewater discharges

Disposal of sewage sludge to agricultural lands



RATIONALE

Bacteria infect both humans and animals,

infections from resistance bacteria 
are harder to treat than those caused 
by non-resistant bacteria

Antibiotic resistance leads to higher 
medical costs, prolonged hospital 
stays, and increased mortality

Implication for disinfection systems in 
Water and Wastewater Treatment and 
Reclaimed Water Reuse 



RATIONALE

Why Monitor?

Maintain Strong Medical 
system

Tourism Dependent

Long life expectancy

Quality of Life

Resistance detected in 
Primary Health Care 
Institution

Method of Wastewater 
Disposal

Wastewater treatment 
systems



RATIONALE

Why Monitor?

Improve Antibiotic 

Management Policy

Improve Wastewater 

treatment systems

Develop appropriate 

Reclaimed Water Reuse 

Policy



A SIMPLIFIED HYDROGEOLOGICAL PROFILE. 
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RESEARCH APPROACH 

2011

Pilot

2015

Expanded National Assessment

2021

National Assessment 2020



PILOT STUDY

Are resistant indicator organisms
(Escherichia coli (E. coli),
Enterococcus spp., faecal coliforms
and Klebsiella) present in Barbadian
waters?

Methodology: ISO 5667/3-1985 (E) 
and ISO 5667-11:1993(E) and USEPA 
Standard Methods and Protocols.

Membrane Filter (MF) Technique 
APHA, 2005

Disk Diffusion

Forty Two (42) samples collected:

103 E. coli isolates

and 149 enterococci isolates

One Agricultural Well and Two Marine 
Locations Isolates with Resistant 
colonies

Conclusions: Laboratory had the 
capacity to conduct analysis

Low Resistance detected



NATIONAL 

ASSESSMENT 2015
To assess the resistance of 
Enterococci spp., Escherichia coli and 
Klebsiella spp. isolates obtained from 
marine, groundwater, domestic, 
wastewater and environmental water 
sources. 

Methodology: ISO 5667/3-1985 (E) 
and ISO 5667-11:1993(E) and USEPA 
Standard Methods and Protocols.

1,018 water samples from:

22 public supply wells

18 bathing water beaches

1 water treatment plant

2 sewage treatment plants

3 agricultural wells

3 surface water sites

9 polyclinics



NATIONAL 

ASSESSMENT 2015
 204 E. coli isolates analyzed, twenty-four (24) resistant isolates were 

found at sixteen sites at 16 sites (11 beaches, 3 surface water, 2 

agricultural wells) 

 241 Enterococci isolates analyzed, fifty-two (52) resistant isolates were 

found at a total of twenty-five (25) sites: 15 beach 3 public supply 

sources (before chlorination), 3 agricultural wells; 2 sewage treatment 

plants, 1  Desalination waste: Brine; 1 surface water site.

 E. coli and Enterococci isolates displayed:

level resistance: ampicillin (6%) and cephalothin (7%),

intermediate resistance: cefuroxime (20%) and cephalothin (26%).

 14% Enterococci isolates showed resistance to erythromycin

 46% Enterococcus spp. isolates showed intermediate resistance to 

erythromycin.

 1 isolate was resistant to 5 substances.

AMR determined by Kirby-

Bauer Disk Diffusion Method 

on Mueller-Hinton agar 

(Difco) and Minimum 

Inhibitory Concentration 

(MIC) E-Test (BioMerieux™)



NATIONAL 

ASSESSMENT 2020
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Greater diversity in monitoring

June 2019 to July 2020

48 Sampling Location

586 Samples

642 Isolates



GLOBAL SEWAGE 

SURVEILLANCE 

PROJECT 
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The annual global resistome

compositions amalgamated 

on phenotypical resistance 

class level. Genes showed 

resistance to a total of 19 

different classes found in the 

entire dataset.  The average 

10 most abundant classes 

shown in top left.



GLOBAL SEWAGE 

SURVEILLANCE 

PROJECT 
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Regression Analysis for AMR 

samples taken in Barbados 

show a trend of increasing 

AMR over the three years of 

monitoring



WAY FORWARD 
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Complete the analysis of 

data and prepare report 

2021 Report

Prepare Updated National 

AMR Action Plan
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