
 

Small-scale poultry farming could mean big
problem in developing countries
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Small-scale farming in developing countries provides those in rural
communities with income and access to protein, but it may have a large
impact on antibiotic resistance, according to a new University of
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Michigan study.

Researchers looked at antibiotic-resistant bacteria populations in farmed 
broiler chickens, free-range backyard chickens and children in remote
northwestern Ecuador that until recently had historically low-resistance
levels of clinically relevant third-generation antibiotics such as
cefotaxime.

They found a gene associated with antibiotic resistance—and known to
be present in broiler chickens—was also present in backyard chickens
and children. Historically, resistance for cefotaxime in humans is very
rare in this region.

"That strongly suggests the gene is coming from the broiler chickens,"
said lead author Hayden Hedman, a doctoral student at the U-M School
for Environment and Sustainability. "These findings provide evidence
that small-scale meat production operations have direct impacts on the
spread and selection of clinically important antibiotics among
underdeveloped settings."

Researchers visited many rural communities in Ecuador's Esmeraldas
Province in 2015 and sampled chickens from 10 households raising
broiler chickens, which are fed antibiotics and raised in a coop, and
backyard breeds, which roam freely inside and outside the homes. They
also sampled backyard chickens from 10 households where there was no
broiler chicken samples. Two years later, researchers also collected
samples from the children in the farming community.

The study, published in The American Journal of Tropical Medicine and
Hygiene, found high resistance to cefotaxime, an antibiotic that has
clinical importance for both poultry and humans. Of the farmed broiler
chickens, 66 percent had cefotaxime resistance. Backyard chickens
showed an increase overtime after the broilers' introduction to the area,
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from about 2 percent to nearly 18 percent.

Hedman said small-scale animal farming accounts for the majority of
the production of chicken worldwide, and is important in increasing
protein and economic security, as well as gender equity, in many of these
countries. But, he points out, more attention needs to be paid to small-
scale food animal production and potential spillover events with the
surrounding community.

Hedman's research is part of EcoDess, a larger, longitudinal study led by
Joseph Eisenberg, a professor at the U-M School of Public Health.
EcoDess seeks to understand how new highways have affected the
epidemiology of pathogens causing diarrheal diseases and the spread of 
antibiotic resistance. The work focuses on the area of Cantón Eloy
Alfaro at the confluence of three river basins: Río Capayas, Río Santiago
and Río Onzole.

"Results from this study illustrate an ongoing theme in development
work, where small-scale chicken farming on the one hand can help
alleviate poverty and reduce food insecurity, but on the other hand can
have negative public health implications," Eisenberg said.

  More information: Hayden D. Hedman et al. High Prevalence of
Extended-Spectrum Beta-Lactamase CTX-M–Producing Escherichia
coli in Small-Scale Poultry Farming in Rural Ecuador, The American
Journal of Tropical Medicine and Hygiene (2018). DOI:
10.4269/ajtmh.18-0173
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