Antimicrobial Resistance
Independent Analysis
Antimicrobial-resistant populations are present everywhere in all bacterial communities. Their
expansion follows complex pathways through environmental systems, people, animals, food and
water (Acar & and Moulin, 2013). The complexities of antimicrobial resistance (AMR) are not
completely understood, but as more surveillance programs are developed and additional research
is performed in the area, health professionals continue to gain understanding. Studies on bacterial
resistance have shown that there is a huge diversity of resistance mechanisms, the distribution
and mechanism of which is complex and largely unknown (Acar & and Moulin, 2006) (Franklin, et
al., 2001).
The farm ecosystem is open, so there is an exchange of bacteria both resistant and susceptible
to antibiotics occurs at regional, national and international levels as a result of export and modern
farming systems (Acar & and Moulin, 2006) (Robinson, et al., 2016). New strains are transported
and introduced by normal transmission modes including people, new stock, pests e.g. birds and
rodents, insects, water (surface water particularly), and feed (Acar & and Moulin, 2006). The
dissemination and incorporation of these bacterial genes follow many pathways where bacteria
may meet antibiotic residues. This is important to note because even farms that have little to no
use of antimicrobials, may still have cultures of bacteria that are resistant to antibiotics. This is
pictured in Figure 1, which aims to represent residue dispersion and potential points of
surveillance for antimicrobial resistant organisms.
Surveillance for AMR is an area that is growing, and several countries have commenced programs
to monitor AMR. The sample size required for accurate surveillance is detailed in Figure 2 for
meaningful results in a true prevalence survey. The CBC Marketplace survey selected very few
samples for testing, and the results could have indicated (Marshall & and Levy, 2011):
1. Bacteria picked up during handling/processing by human contamination, environment or
processing water-source
2. Bacteria from farming environment, or water source
3. Bacterial entry from near-by industry, sewage, terrestrial farming, municipalities
There is not a clear relationship that can be established between antimicrobial use on farm, and
the end-product testing positive for antimicrobial resistant bacteria.

Figure 1: Schematic of the presence of AMR organisms in human and health and their interactions (Cahill, 2018)

Figure 2: Sample size for surveillance (Franklin, et al., 2001)

There are several comments pertaining to the results submitted by the CBC Marketplace:
1. The presence of antimicrobial resistant bacteria is naturally occurring. What is important,
is the prevalence and the trends over time. The sample size was too small to determine
prevalence (Franklin, et al., 2001). These long-term trends also need to be compared to

antibiotic use data in both humans and animals. This is not possible with the results
presented by the CBC.
2. The spread of resistant clones is never monodirectional, and it occurs between different
compartments as they overlap (Acar & and Moulin, 2006). Therefore, it is not scientifically
correct to say that the presence of AMR bacteria is linked back solely to farming practices.
3. Resistant bacteria can be passed along the chain by contact with processed or live
animals, or by consumption. A risk assessment should be carried out to understand the
risk to the consumer. Upon cooking or freezing the product, the risk of bacterial
contamination greatly reduces.
The use of antibiotics is an animal welfare issue and thus an important aspect of production animal
medicine, for the treatment of diagnosed bacterial infections when there are welfare indications
to support treatment. Prudent use of antibiotics is listed in the World Organization for Animal
Health (OIE) Aquatic Animal Code (Chapter 6) 1.
Of the countries listed in the sample origins, China, India and Thailand are member countries of
the OIE2. In these countries, the development of a national AMR surveillance program has been
recent. Therefore, in time, it is expected that a greater understanding of national antibiotic use in
human and animal medicine will be gained. In 2018, the “2nd OIE Global Conference on
Antimicrobial Resistance and Prudent Use of Antimicrobial Agents” was held in Marrakesh,
Morocco with the following recommendations:

1

http://www.oie.int/index.php?id=171&L=0&htmfile=titre_1.6.htm

2

http://www.oie.int/en/about-us/our-members/member-countries/

In conclusion, BAP standards support initiatives to reduce AMR worldwide. However, the results
of the study, indicating the presence of antimicrobial resistant bacteria on product cannot be
definitively linked to the misuse of antimicrobials on the farms of origin, and it is concerning that
misrepresentation of the results published by the CBC could be be detrimental to the seafood
industry.
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