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The Issue Of Bacterial Resistance To Antibiotics

The issue of bacterial resistance to antibiotics as a 
sequella to the use of these agents in animals can be 
polarizing. Yet, regardless of which side of the argument 
one is on, it is an issue that cannot be ignored. The 
perception of the public is that the use of antibiotics 
in animals is excessive and that they do not want these 
products in the animal products they consume. Perhaps 
even more important, the buyers of animal protein for 
grocery chains and restaurants insist that their suppliers 
limit, or even better eliminate, the use of antibiotics in the 
animals from which meat, milk, and eggs are produced.

This pressure finds its way to regulators, who continue 
to develop guidelines which seek to protect the public 
by placing more oversight and control over the use of 
antibiotics in animals. These regulations impact the 
use of existing antibiotics as well as placing additional 
requirements on the approval of new antibiotics for 
use in livestock. Even maintaining approval for existing 
antibiotics, or expansion of approvals for existing 
antibiotics, has come under pressure and companies with 
much experience in the industry are finding themselves 
having submissions denied by regulatory bodies.

The animal health industry, therefore, is faced with the 
dilemma of trying to keep animals well and productive 
while facing increasing pressure regarding the use of 
antibiotics to help achieve this goal. The ability to 
develop new products for the treatment of bacterial 
diseases in animals is complicated by the reluctance of 
animal health companies and funding sources to put 
dollars at risk in this area when the path to approval 
for new, non-antibiotic products for companion animals 
offers a more certain path to approval, which is much 
shorter and much less expensive. In addition, the focus 
on identifying and developing “new antibiotics” for use in 
animals may discount other innovative treatments which 
offer physiological or biological means to achieve the 
same, or even better, outcomes. 

The demand for protein is growing as the human 
population expands and as that population finds itself 
with more buying power. Greater affluence results in an 
increased demand for animal protein. At the same time, 
people, even those in areas where food availability is far 
from certain, are demanding similar attention to food 
safety issues as those in areas where food is plentiful. 
There is no question but that the industry must respond 
to these conditions by developing strategies to produce 
more food while addressing the concerns of the consumer.

There does remain, however, the reality that the 
diseases which impact livestock pay little heed to the 
debate over antibiotic use. Animals still fall ill from 
bacterial infections, either primary in nature or secondary 

to viral infections, stress, or other contributing factors. 
Without the appropriate use of antibiotic intervention, 
these animals may suffer protracted illness or even die 
from the bacterial infection. Certainly, these bacterial 
infections result in decreased production both in terms 
of efficiency and overall performance. The net effect is 
less production, poorer quality food, and a greater cost 
of production.

So, how does the industry balance the need to address 
the food safety concerns of the public with animal welfare 
as well as the production needs of livestock and poultry 
growers? Certainly, there is a need to maintain the 
availability of antibiotics for treatment purposes, and to 
develop novel treatments which benefit animals without 
inducing negative effects on human health. However, it is 
important to note that there are other alternatives and 
ancillary treatments which may not only benefit animal 
health but provide for better performance, and address 
the public’s desire for less use of antibiotics in food-
producing animals.

The reflexive answer to this dilemma is to research 
and develop alternatives to the currently available 
antibiotics. The challenge is that, regardless of platform, 
the alternatives are often antibiotics themselves, or 
certainly antimicrobials. And often these options arise 
from research being done to identify new treatments for 
humans, so the industry is back in the same cycle — use 
of products in animals which are also used in humans, 
therefore the risk of resistance. Even for those products 
which would be exclusive for use in animals, the process 
to develop an antibiotic for use in food-producing animals 
is one of the longest and most expensive development 
programmes which can be undertaken, with the added risk 
that regulators may decide that the interests of human 
health outweigh the benefit of the product to animals.  

Without setting aside the need for new treatments for 
bacterial infections in food animal medicine, there are 
other strategies which can be valuable and address the 
issue of antibiotic resistance in a real and meaningful 
fashion.

It is important to remember that antibiotics, even those 
which are bactericidal, serve to support the animal’s own 
disease-fighting mechanisms. If the animal is unable to 
mount its own defence, it is unlikely that the use of an 
antibiotic will provide much benefit and certainly will 
not do so for an extended period of time. It must also 
be considered that the antibiotic must come in contact 
with the bacteria to exert its effect. Therefore, the 
normal physiology of the animal must be preserved and 
maintained for this to be accomplished with particular 
attention to maintenance of blood flow and reduction of 
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inflammation in the affected tissue.

One of the best tools for limiting the need for antibiotic 
use is prevention of disease in the first place. This 
starts with the husbandry and management practices 
implemented by animal owners and caretakers. Proper 
nutrition is certainly required for optimal performance, 
but is also the foundation of good health. Animals that 
are properly fed, including, and perhaps especially, with 
regard to mineral and vitamin supplementation are far 
more resistant to disease than those who are lacking 
critical nutrients. This not only impacts the animal being 
fed but also its offspring, as studies have shown that 
adequate supplementation of cows during pregnancy 
has a positive effect on the health of the calf after birth, 
while inadequate nutrition results in a calf that not only 
has more health issues but one which cannot “catch up” 
immunologically after birth, no matter how well it is fed. 
Supporting good nutrition is proper parasite control, so 
that these pests do not rob the critical nutrients or result 
in poor absorption in the host animal.

Biosecurity also is an important tool in limiting the 
use of antibiotics, as the lack of exposure to pathogens 
will result in animals not becoming infected. Health is a 
balance between the amount of disease resistance and 
exposure to pathogens, so proper attention to incoming 
animals, personnel, and equipment will tilt the scales 
in favour of good health. Even a herd or flock with less 
immunity will remain healthy if disease exposure is 
controlled, while herds and flocks with what would 
normally be considered adequate disease resistance can 
become sick when faced with overwhelming exposure.

From a product standpoint, the use of antibiotics 
can be limited by the appropriate use of vaccines. Even 
in cases where disease does occur, properly vaccinated 
animals tend to respond better to the use of antibiotics 
and retreatments are generally required less frequently. 
Industry can respond to the need to address antibiotic 
use with vaccine development programmes designed to 
increase the availability of vaccines for bacterial diseases 
for which antibiotics would be required. In addition, 
vaccines for viruses which increase susceptibility to 
bacterial infections also support programmes which 
result in less disease and a subsequent decrease in the 
use of antibiotics.

While vaccines have been available for some time 
which would provide tools for this strategy, these vaccines 
are often either not used or given at a time when their 
benefit is not optimal. One of the factors which 
contributes to this is the difficulty in vaccine 
administration. Whether the issues are extensive 
management conditions, inadequate labour, insufficient 
labour, or simply a disruption in management practices, 
convenience and ease of administration are issues which 
interfere with the implementation of proper vaccine 
protocols. Vaccine delivery systems designed for non-
handling or minimal restraint may serve to reverse this 

trend. These strategies may also impact the trend of 
multivalent vaccines given to animals because of 
convenience and result in the appropriate grouping of 
antigens, even single antigen administration, based on 
the epidemiology of the disease.

In the clinically ill animal, maintenance of normal 
physiology will have a positive impact on the use of 
antibiotics. As noted above, antibiotics must come into 
contact with the bacteria in order to exert their effect. 
In the sick animal, changes brought on by the disease 
often interfere with this ability, resulting in the need to 
extend or repeat treatments or opt to use “more potent” 
antibiotics in order to cure the disease. In cattle with 
respiratory disease, for example, the lower aspects of the 
lung become consolidated so that blood flow is precluded 
and therapeutic agents cannot reach the affected areas 
in concentrations necessary to be effective. In addition, 
the viral precursors of the bacterial infection of the bovine 
lung often result in the alteration of disease-fighting 
white blood cells, such as the alveolar macrophage into 
an inflammatory cell which actually exacerbates the 
disease. The use of agents which prevent or reverse these 
changes, while not themselves antibiotics, would have 
a dramatic benefit on the outcome of the disease. The 
maintenance of blood flow would allow the antibiotic to 
reach the affected area in a concentration adequate to 
be bacteriostatic or bactericidal. This could result in the 
use of antibiotics which have less potential to impact 
human health to regain favour as their clinical benefit 
would be restored.

Too often, even treated animals in which the antibiotic 
has done its job and eliminated the bacterial infection 
perform poorly with higher costs of gain and lesser 
quality. Additional benefits to these ancillary compounds 
are the protection and maintenance of functional tissue 
so that the recovered animal is capable of performing 
at a level of its unaffected contemporaries. Should 
these tissue-protecting agents also have the benefit of 
relieving pain and discomfort, the affected animal is more 
likely to retain its appetite, which would be expected to 
further enhance the likelihood and speed of recovery 
while maintaining performance, resulting in efficient 
production of protein.

Another ancillary component to address the issue 
of antibiotic resistance is the continued development 
of diagnostics. The obvious use of diagnostics with 
respect to antibiotic resistance is demonstration that the 
diseased animal is suffering from a bacterial infection. 
Even more beneficial is the identification of the specific 
bacteria causing the disease and the susceptibility of 
those bacteria to a particular antibiotic. These tools are 
available now, but require so long to yield the result that 
they are of more value epidemiologically than clinically. 
For such a test to hold value in the use of antibiotics, the 
test must be available for use when the animal first is 
presented for evaluation and the treatment decision is 
being made. The test should be fast (minutes, not hours) 
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and accurate, though, at this point, even a screening test 
would be helpful. The test must also be sturdy enough 
to withstand being used in the field, which presents 
issues such as temperature, humidity, dust, and the other 
challenges of an animal agriculture environment.

There are also tests which may be more valuable; 
tests which help predict whether the use of antibiotics is 
going to alter the course of the disease and result in the 
animal recovering and performing. These tests are either 
being developed, or the technology exists which could be 
adapted to this use in the very short term.  

One such test could be used in cattle as it relies on 
the presence of a biomarker that is predictive of clinical 
outcome. This biomarker, also found in humans but 
for another condition, is an indirect measurement of 
lung consolidation. If present at, or above, a certain 
concentration, this biomarker accurately predicts that 
the animal has such existing lung compromise that no 
amount of antibiotic is going to reverse the progress of 
the disease. Antibiotic treatment of these animals should 
be withheld and these animals be salvaged according to 
their condition. This tool alone would preclude use of 
antibiotics in a population of animals which are likely to 
required extended and multiple courses of treatments, 
as well as the use of the drugs in a category of animal 
whose ability to eliminate the antibiotic is compromised. 
The benefit to the owner is savings in terms of labour, 
treatment costs, and ultimately the value of the animal 
itself.

Another test, also being evaluated currently in cattle, 
provides a differential white blood cell count that 
helps predict whether the animal is stressed, early in 
the disease process, or chronically ill. Such a tool could 
allow for the judicious use of antibiotics, as opposed 
to a metaphylactic approach used to treat all animals 
for the benefit of those truly in need of treatment. 
Early indications are that this test can reduce the use 
of antibiotics in cattle, as well as providing a valuable 
management tool. As above, this test will need to be fast 
(seconds, not minutes) and capable of withstanding use 
in the field.

One last area that should be addressed is the 
development of antivirals. Many, if not most, bacterial 
diseases of food-producing animals are preceded by a 
viral infection. Control of the viral infection along with 
the concomitant maintenance of the immune system 
should result in a decrease in bacterial infections, so that 
the use of antibiotics is lessened. At first, this area may 
appear to present the same dilemma as that of antibiotics 
in that the use of antivirals in animals may impact the 
efficacy of antiviral use in humans. There are, however, 
emerging strategies which focus on the host rather than 
the virus so that the product in animals and the product 
in humans would not be the same. Still early, this new 
therapeutic category for animals merits development. 
And this development plan should carry time and cost 

requirements far less than that of antibiotics with a very 
attractive commercial value.

The issue of antibiotic resistance with the 
accompanying concerns of the public and regulators is not 
going away. There are, however, numerous options which 
can be developed and utilised to address this issue while 
still providing benefit to food-producing animals, value 
to their owners and the veterinarians who responsible 
for their care, and return value to the industry for their 
investment dollars. Whether undertaken in traditional 
animal health companies through their internal R&D 
resources or developed externally via investors, these 
truly alternative treatments merit attention to address 
both food safety and food security.
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