
Module 8 – Control and Prevention Measures 

Presenter
Presentation Notes
This is Module 8 of our Veterinary Services, Outbreak Investigation training course. In this short presentation we will discuss the key aspects of implementing control and prevention measures in the early stages of an outbreak, in order to contain the current outbreak and to prevent new ones. My name is Patricia Fox and I am a Regional Epidemiologist with Veterinary Services located in Raleigh, North Carolina. I will be your narrator throughout this presentation and will briefly guide you through the course material. 
When conducting an FAD investigation, a traceback or traceforward, or when the potential for an outbreak is recognized during routine field activities, one of the most important things that a field VMO or AHT must do is to limit the possibility that the disease could spread to other premises. Today we will discuss some of the key procedures that should be implemented early in an outbreak investigation to prevent disease spread.



After completing this lesson you should be able to do the 
following: 

 
◦ Make recommendations regarding quarantines and hold orders 
◦ Assess the risk pathways for disease transmission onto and off of the 

premises 
◦ Assess the current biosecurity on a premises 
◦ Implement enhanced biosecurity measures on a premises 
◦ Educate the owner/producer on the importance of biosecurity 
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You will find that this presentation will utilize much of the other information you have learned from the course thus far.  This module should help you to determine what procedures must be put in place to ensure that disease transmission in an outbreak is limited to the greatest extent possible. 
First, we will discuss quarantines and hold orders to limit the movement of animals onto and off the premises. We will then look at the risk pathways for disease spread, as well as any additional husbandry and biosecurity measures that could be utilized to reduce these risks. And finally, in order for any of these procedures to work, we will need to educate the producer so that they understand what needs to be done and why.



 Agent  
◦ Virus, bacteria, parasite, toxin ? 

 Environment 
◦ Route of transmission, stability 

in the environment? 
 Host 
◦ Single species, multiple species, 

zoonotic? 
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Remember this? You have seen this diagram in other modules of the course. This time we will use the Epidemiologic Triad as a guide to help us determine what control and prevention measures might be needed in an outbreak. All of these factors need to be considered carefully when it comes to disease control. 
First, what is the causative agent? Is it a virus, bacteria, parasite or toxin? What is the apparent pathogenicity and virulence of the agent? The type of agent will determine treatment options and the likelihood of spread.
Next, we will need to carefully analyze the environment. What factors brought the agent and host together in order to allow for disease to occur? What is the route of transmission? What are the risk pathways onto and off of the premises? These factors will help to determine the biosecurity measures that will need to be implemented.
Finally, what is the population at risk? Does the agent affect a single species, or multiple species? Is the disease zoonotic? The host range will influence the breadth of mitigations that will need to be put in place to control disease.



 Quarantine – “a restraint upon the activities or communication 
of persons or the transport of goods designed to prevent the 
spread of disease or pests” 

 
 Hold orders are less formal, and are sometimes verbal 

directives.  
 Quarantine orders are legal documents, enforceable by law.  
 Generally, quarantines are placed under State authority. 

Federal interstate movement restrictions are less common. 
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The first step in containing any outbreak is to implement movement restrictions.  If you have a disease, don’t let it spread. Often, quarantines and hold orders are placed before disease is confirmed and while the investigation is taking place, which means that your clinical and professional judgment  - and your knowledge of epidemiology - are really important.
Depending on the likelihood and severity of disease, different levels of restrictions are utilized. 
Hold orders are often used in low risk situations, where the likelihood or consequences of a disease are lower. These are sometimes verbal directives, or more of a request.
On the other hand, quarantine orders are legal documents, enforceable by law.
Quarantines are usually placed under state authority, therefore the specific requirements and penalties for breaking them will differ from state to state. Federal quarantines or interstate movement restrictions are under the authority of the Secretary of Agriculture and are rarely used.





 Obtain a complete inventory of animals and products; ID may be 
required 

 
 Make sure the order is specific and complete 
◦ Some examples- 
 When investigating a possible Contagious Equine Metritis case, you notice goats housed 

with the suspect equine. Do you quarantine the goats too? 
 When investigating a possible Avian Influenza outbreak on a farm that also houses 

swine, do you quarantine the swine? What about rabbits housed in the same barn? 
 

 Make sure to indicate what is required for quarantine release 
◦ Testing  
◦ Controlled marketing 
◦ Depopulation 
◦ C&D 
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Before writing a quarantine, and in order to enforce it later, you must first get a complete inventory of the animals and products on the premises. For some disease programs (like TB) all the animals will be required to have official ID. Even if it is not required, official ID is always a good idea. If you can’t identify the animal how will you be able to tell that it did not leave the farm?
Quarantines need to be written so as to be specific, and include all potential reservoirs of disease, while not being overly restrictive. Quarantines generally include any animals and products that will be restricted from moving off of the premises. The animals and products that will be restricted depend on the specific pathogen and situation you are dealing with. This is where your knowledge of host, agent, and environment are really important.
Let’s look at some examples. When investigating a possible contagious equine metritis case on a farm, you find one horse in a pasture with three goats.  Do you quarantine the goats? Probably not, since you know that CEM is a sexually transmitted disease transmitted by direct contact with the urogenital tract and its secretions. Goats can’t be infected with CEM and it’s unlikely that they would be contaminated or act as fomites. 
Next you’re on a farm investigating an avian influenza outbreak in a mixed poultry flock. The farm also has swine on the premises and there appears to be little biosecurity between the two. Do you quarantine the swine? Yes, in this case you really should, because swine can become infected with AI viruses and are possible “mixing vessels” creating new strains. On the same farm, the owner houses caged show rabbits in the same barn as some of the poultry. He wants to take a few of his rabbits to a multi-species show this weekend. Do you allow it or quarantine them? In this case, the rabbits and their cages could be fomites. Allowing them to go to the show would probably be too much of a risk, especially since AI can have such dire economic consequences. 
From these examples you can see that quarantines cannot be one size fits all, and that your knowledge of epidemiology and disease transmission should be used to make sure that they are complete and appropriate.
Another important aspect of writing a quarantine is the ability to explain what must be done for the quarantine to be removed. This may be as simple as confirming a negative test, or conducting serial testing until the animals have demonstrated that they have cleared the infection. In other cases, animals may be moved through controlled marketing. In controlled marketing, animals are allowed to move only to slaughter under very specific conditions and generally only under a permit from the state.  Animals may also be removed by depopulation or euthanasia. Cleaning and disinfection of the premises may also be required. Again, the steps required to release a quarantine will depend on the specific disease agent and situation, but should be explained to the producer. 



Susceptible 
Animal 

Feed 

Water 

Air (ventilation) 

Bedding/litter 

Medication 

Vaccination 

Wild animals, birds 

Rodents 

Insects 

Cats, dogs 

Replacements 

Other Species on 
premises 

Multiple age 
herd/flock 

Employees 

Visitors 

Vehicles 

Equipment 
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We have already discussed quarantine orders which should prevent infected animals and products from moving, but what about other ways that pathogens can move? This figure shows the common pathways by which pathogens can enter or leave farms and production facilities. 
-First you have the basic tools of production: food, water, air, bedding, medications, and vaccines. Where do the items come from and how are they stored? Is the water treated or chlorinated? Are needles reused?
-Next you have pests which can include wild animals, such as deer, feral swine, and raccoons. You could also have wild birds, insects, rodents, and even domestic animals roaming around. Are there control measures in place to minimize pests and their contact with animals, feed, water, bedding, and manure?
 - The next group would cover production practices that might increase risk. These include premises with multiple species or multiple ages, and additions to the herd or flock during production. We all know that all-in, all-out production is the least risky method of production, but it’s not always possible. Putting measures into place to separate species and animals of different ages can reduce disease risk. In addition, producers that must purchase replacements or additions should isolate these animals prior to moving them into the herd.
 - Finally, we have what may be the pathway that is probably the riskiest – people and equipment – some of which travel to multiple premises daily. All farms should have a minimum biosecurity plan in place at all times that limits visitors, especially to areas that house animals. Required visitors, workmen, crews etc. should be required to sign in and follow good biosecurity including clean or disposable clothing and boots. Of course you should always be following good biosecurity every time you visit a farm!
Whenever you are called to a farm or production facility during your regular duties, get in the practice of looking around and assessing biosecurity. Remember, the best biosecurity prevents outbreaks in the first place. Discuss your observations with the producer. Even small changes can reduce risk. 



 Biosecurity is an approach to animal husbandry that has a 
focus on preventing the introduction of pathogens by 
assessing all possible risks to animal health – basically 
keeping animals separate from disease organisms. 

 Biosecurity is also a tool to help minimize the effect of 
infections and decrease the impact of disease.  

 Biosecurity is a set of practical measures intended to decrease 
the likelihood of disease organisms moving onto or off of a 
premises. 
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Biosecurity is basically informed common sense. If you identify the pathways by which a pathogen could come into contact with animals, and then reduce or eliminate this exposure, you can prevent the outbreak from occurring. In addition, once the outbreak is suspected or has been confirmed, the addition of biosecurity measures can reduce the impact of the outbreak by decreasing the number of animals ultimately infected. Most of the time, once an outbreak has occurred, the most important thing we must do is to implement biosecurity measures that will prevent the infection from moving off of the infected premises to other animals. 



 Restrict visitors, vehicles and equipment from entering the 
premises. 

 Ensure that anyone and anything that does enter is properly 
cleaned and disinfected prior to leaving.  

 Dispose of animal carcasses, bedding and manure safely. 
 Do not allow pets, other livestock or wild animals to enter the area 

housing the quarantined animals. 
 When potentially infected animals are allowed to move to 

slaughter, it should be scheduled as the last shift at the end of the 
week to allow for proper cleaning, disinfection and down-time of 
trucks and processor. Route trucks away from other producers. 
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In an outbreak situation, in addition to a quarantine order, a premises will also have a herd or flock plan put into place that will outline any other restrictions or required procedures that the producer must follow during the outbreak, including enhanced biosecurity measures.  Specific procedures for the following should be clearly stated in the herd or flock plan and explained carefully to the producer: 
Equipment and supplies for cleaning and disinfection of personnel, equipment, and supplies must be easily accessible at all times. 
All non-essential visitors should be eliminated. 
When possible, vehicles should not enter the quarantined premises. Vehicles that must enter the premises must be cleaned and disinfected before exiting. 
Personnel and essential visitors that enter quarantined areas must wear clothing, boots, and gloves that are disposable or easily disinfected. Disposable items must be removed and bagged prior to leaving the premises. 
Any equipment or supplies brought onto the premises must be left there or properly cleaned and disinfected before leaving. 
Dispose of animal carcasses, bedding, and manure safely, according to the regulations of that state. Do not allow wild animals, rodents, and birds contact with the material. 
Do not allow pets, other livestock, or wild animals to enter the area housing the quarantined animals. Try to exclude birds, and control rodents and insects.
When potentially infected animals are allowed to move to slaughter, it should be scheduled as the last shift at the end of the week to allow for proper cleaning, disinfection, and down-time of trucks and the processor. Truck routes should be planned to minimize traveling close to other producers with susceptible species.




 Model good biosecurity for the people you visit every day. 
When producers see it done correctly and consistently by you, 
they will be more likely to speak up if another visitor takes 
short cuts. 

 Take the time to explain what you are doing and why. We are 
all educators every day! 

 Use non-outbreak situations to help producers improve 
biosecurity.  
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Good biosecurity starts with you.  Model good biosecurity for the people you visit every day. When producers see it done correctly and consistently by you, they will be more likely to speak up if another visitor takes short cuts.
Take the time to explain what you are doing and why. Use every opportunity to provide useful information to your clients.  We are all educators every day!
Use non-outbreak situations to help producers improve their biosecurity. Change is hard.  Use those routine, non-stressful visits to make recommendations on biosecurity.  Not only will you reduce the chance of an outbreak occurring in the first place, but you will also have gained trust with the producer, which will be extremely valuable should an outbreak happen later. 




 Make sure quarantine orders are specific and complete 
 Take into account all of the risk pathways for disease when 

assessing biosecurity 
 During an outbreak, include specific and detailed biosecurity 

measures in the herd or flock plan. 
 Practice and encourage good biosecurity every day 
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In summary, to contain outbreaks and to prevent new ones, make sure that quarantine orders are specific and complete.  Take into account all of the risk pathways for disease when assessing biosecurity.  Include specific and detailed biosecurity measures in the herd or flock plan, and explain these carefully to the producer.  Practice and encourage good biosecurity every day.  
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