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Resumen Ejecutivo:  Salmonella 

Salmonella enterica is one of the most important foodborne pathogens around the 

world. In the last years, S. Infantis has become an important emerging pathogen 

in many countries, often, as multidrug resistant clones. To understand the 

importance of Salmonella enterica in broiler industry in Ecuador, we performed a 

study with a One Health approach based on phenotypic and WGS data of isolates 

from poultry farms, chicken carcasses and humans. We showed a high prevalence 

of S. enterica in poultry farms (41.4%) and chicken carcasses (55.5%), but a low 

prevalence (1.98%) in human samples. S. Infantis was shown to be the most 

prevalent serovar with a 98.2%, 97.8% and 57.1% in farms, foods and humans, 

respectively, presenting multidrug resistant patterns. All S. Infantis isolates 

belonged to ST32. For the first time, a pESI-related megaplasmid was identified in 

Ecuadorian samples. This plasmid contains genes conferring antimicrobial 



resistance, virulence, and environmental stress tolerance. Genomic analysis shows 

a low divergence of S. Infantis strains in the three components analyzed. Results 

from this study provide important information about the molecular epidemiology 

of Salmonella in Ecuador. 

This work constitutes an important contribution to understand microbial 

resistance and epidemiology of Salmonella enterica serovar Infantis in Ecuador 

with a One Health approach. We have analyzed by phenotypic analysis and WGS 

data 137 S. Infantis isolates from poultry farms, chicken carcasses and human stool 

samples. Our findings show a high prevalence of this emerging foodborne 

pathogen, especially in farms and foods. A clear association between multidrug 

resistance and the presence of pESI-like megaplasmid in S. Infantis ST32 was 

identified. We also found low divergence of S. Infantis isolates in the three 

components (farms, foods and human cases) studied. To our knowledge this is the 

first description in Ecuador to demonstrate with whole genomes the transmission 

of Salmonella enterica through the food chain. 

Escherichia coli 

Antimicrobial resistance (AR) is a major health threat for the 21st century. 

However, over than 50% of antibiotics are used for meat production even infection 

treatment. In Ecuador, antibiotics have been used by the poultry industry for 

decades, and the consequence of this practice are the isolation of multi-drug 

resistant (MDR) bacteria from the poultry products with the consequent risk for 

the community. This study evaluated the prevalence of resistance to extended‐

spectrum β‐lactamases (ESBL), blaCMY and mcr (1 to 5) genes in third generation 

cephalosporin resistant Escherichia coli (3GC-R E. coli) isolated from broiler farms 

(animal component), broiler carcasses (food component), and human enteritis 

(human component) in Quito-Ecuador. Samples were collected weekly from 

November 2017 to November 2018. For animal, food and human components 

were analyzed 133, 335 ad 302 samples, respectively. AR profiles of the Isolates 

were analyzed by automated microdilution systems and resistance genes by PCR 

and sequencing. 526/770 samples were positive for 3GC-R E. coli: 122/133 (91.7%), 

258/335 (77%) and 146/302 (48.3%) in the animal, food and human components, 

respectively. Most of the isolates (472/526, 89.7%) were MDR. The ESBL genes 

blaCTX-M-55, blaCTX-M-3, blaCTX-M-15, blaCTX-M-65, blaCTX-M-27 and blaCTX-M-14 were the most 

prevalent. Only the blaCMY-2 was detected. The mcr-1 gene was found in 20/122 

(16.4%), 26/258 (10.1%) and 3/146 (2.1%) of isolates from animal, food, and 

human components, respectively. The implication of poultry products in the 

prevalence of 3GC-R and colistin resistance E. coli must be considered in the AR 

monitoring national plans. 

Poultry industry is an increasingly important segment of food production and 

contributor to AR. However, studies of thirdgeneration cephalosporin resistant E. 

coli (3GC-R E. coli) in poultry production remain scarce in the Andean region of 

South America. In the case of Ecuador only our previous study has evaluated the 

prevalence of mcr genes in 3GC-R E. coli from poultry, this issue has been no 

evaluated with a one health approach in this region. Therefore, we evaluate the 

prevalence, antimicrobial resistance patterns and characterized the most relevant 

resistance genes in Extended Spectrum β‐lactamases (ESBL) and AmpC E. coli, 

including blaCTX‐M, blaCMY and mcr‐1 to 5 genes, from broiler farms (animal 

component), broiler carcasses (food component), and human enteritis (human 



component) in Quito-Ecuador for the first time. We identified high prevalence of 

multidrug resistant E. coli, a variety of AR patterns, and ESBL/AmpC genes and mcr-

1 genes with significative differences between the components. Our results show 

that large poultry production systems are an important reservoir for antimicrobial 

resistance in Ecuador, Additionally, these data are useful for the development of 

national and regional plans of antimicrobial resistance surveillance. 
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