Dear veterinary staff member,
We are conducting a brief online survey to understand your
current infection control practices and your motivation for
seeking out these guidelines. Participation in the survey is strictly
voluntary. You may exit the survey at any time, and you may skip
any questions you wish. All responses are anonymous
This survey should only take approximately 2-3 minutes to
complete. We would greatly appreciate your feedback.
Click this link to start the survey:

https://uoguelph.eu.qualtrics.com/j
fe/form/SV_6DbIPOk3dZnLbQ9

Introduction
Veterinary facilities face many of the same infection prevention and control challenges that human healthcare facilities
encounter. Hospital-associated infections (HAIs) can have devastating effects on the health of veterinary patients, as well as
the emotional and fnancial well-being of their owners. Outbreaks of HAIs can have a signifcant impact on patients, their
owners and veterinary personnel. Additionally, the close contact between most people and their pets allows for transmission
of infectious agents between humans and animals, in both directions, and many of the most important HAIs in human
hospitals are now emerging in veterinary hospitals. Veterinary clinics can act as reservoirs of human and animal pathogens
and play a role in dissemination of infectious agents including antimicrobial-resistant bacteria into the general population,
with potential effects on human and animal health. Veterinary personnel also face an inherent risk of zoonotic diseases from
contact with both healthy and ill animals. All these issues clearly indicate why infection prevention and control is an important
part of veterinary practice. However, the feld of veterinary infection control is still relatively underdeveloped compared to
that of infection control in human healthcare, and limited resources are currently available to help veterinarians design and
implement adequate infection control programs.

Purpose
The purpose of this document is to provide veterinary personnel with a succinct guide to principles and practices of
infection control relevant to small animal veterinary clinics. This document provides the basic information needed to develop
an infection control program and establish basic infection control practices for such a clinic, with specifc emphasis on critical
routine practices such as hand hygiene, and cleaning and disinfection.

Scope of document
This document pertains to infection prevention and control in small (companion) animal veterinary clinics and is relevant to
all personnel who work in association with such clinics, including veterinarians, veterinary technicians and lay staff. For
the purposes of this document, “veterinary personnel” refers to all personnel who work in a veterinary clinic. This includes
non-clinical staff, as in many situations these individuals may still have periodic direct or indirect contact with patients and
pathogens within a clinic.

Guiding principles
1. Infection prevention and control strategies are designed to protect patients, owners, veterinary personnel and
the community.
2. A signifcant percentage of hospital-associated infections (HAIs) in veterinary clinics can likely be prevented with
proper compliance to basic, practical infection control practices.
• Although poorly quantifed, HAIs occur in veterinary clinics and can have a signifcant
impact on animal health. While the proportion of preventable HAIs in veterinary clinics
is unknown, it has been estimated at 30-70% of HAIs in human hospitals
are preventable (Haley 1985).
3. A systematic approach to infection prevention and control requires
all veterinary personnel to play an active role in protecting every
person and animal associated with the veterinary clinic, patients
or veterinary personnel.
4. Veterinary personnel need to follow infection prevention and
control protocols at all times and use critical thinking and problem
solving in managing clinical situations.
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Basic Principles of Infection Prevention and Control
General concepts
Every veterinary clinic, regardless of size and type, should have a documented infection control program. This may range
from a simple written collection of basic infection control practices, to a formal infection control manual with specifc
training, monitoring, surveillance and compliance programs. Lack of a clearly defned infection control program may lead to
unnecessary patient morbidity and mortality, and exposure of veterinarians, staff and owners to zoonotic pathogens.
Improved infection control is a necessity as veterinary medicine evolves. Advances in veterinary medicine mean that animals
are living longer, and owners are often expecting a higher level of care for their pets that is more comparable to what they
themselves may receive. There are also more animals at higher risk for infection in general because of more invasive and
immunosuppressive therapies. In addition to the desire to achieve “best practice” standards whenever possible, the
increasingly litigious nature of society may be one of the driving forces toward improved infection control in veterinary clinics.
While the potential liability associated with morbidity and mortality in individual pets is limited, the potential consequences
of zoonotic diseases in owners and staff are signifcant and warrant careful consideration.
Infection prevention and control measures can be broadly divided into three main categories: those that decrease host
exposure, decrease host susceptibility and increase host resistance to infectious pathogens.
1. Decreasing exposure is the most important aspect of disease control in most situations. If a pathogen does not
encounter an individual, then disease cannot occur. The number of organisms to which a host is exposed is also an
important factor in determining whether or not colonization or infection (disease) will ensue. Depending on the pathogen,
decreasing or preventing exposure may be easy, diffcult or impossible.
2. There are many factors that interact to determine whether or not infectious disease will develop in a particular host.
In most cases, simple exposure of an animal to an infectious agent does not mean that disease will result. The
susceptibility of the individual to a particular number of an infectious agent plays an important role. Although diffcult to
quantify, certain situations may result in increased susceptibility to infection and disease. Many factors causing increased
susceptibility are not preventable, but some are, and efforts should be undertaken to address these issues. Factors to
consider include judicious use of antimicrobials and other drugs, provision of proper nutrition, adequate pain control,
and appropriate management of underlying disease.
3. Measures to actively increase resistance of a host are commonly used in veterinary medicine, but these should be
considered only the third line of defense, after those meant to decrease exposure and susceptibility. Vaccination is
currently the main technique used to increase resistance of animals or humans to infection. However, no vaccine
is 100% effective. Therefore, while vaccination is an important part of
infection prevention and control, it must not be the only component
of an infection control program if the program is to be successful.
In addition, many HAI-infections are caused by opportunist
microorganisms for which vaccines are unavailable.
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Rationale for routine practices —
The chain of transmission
Transmission of infection during the provision of health care requires three
elements: a source of infectious microorganisms, a susceptible host,
and a means of transmission for the microorganism. Prevention of
infection in animal health care settings should be directed primarily at
interrupting the transmission of microorganisms from source to host,
because agent and host factors are typically more diffcult to control.

Source
Animal sources of infectious microorganisms may be animals which are
merely colonized by an infectious agent (meaning the pathogen resides in or
on the body, but is not associated with any clinical disease or host response),
animals in the pre-clinical (incubation) phase of disease, animals with acute
disease, animals with chronic disease caused by persistent infection, and animals
that are recovering from clinical disease but are still shedding the infectious agent. People can be an important source of
zoonotic pathogens, and like animals they may be colonized or infected. Contamination on a person’s clothing or body,
particularly the hands, can also be a source of infectious microorganisms. Other potential sources include food, water, and
an animal’s own indigenous microfora, which may be diffcult to control. Inanimate objects, including medical equipment,
supplies and drugs, animal bedding, environmental surfaces and waste that have been contaminated can also be important
sources. Microorganisms to consider include bacteria, viruses, fungi and parasites. In some cases, vectors such as lice,
mosquitoes, fies, ticks, feas, rodents and other vermin can transmit certain pathogens.

Host
Decreasing host susceptibility:
Decreasing host susceptibility to infection is diffcult to achieve in a hospital setting. Regarding patients, the judicious use of
antimicrobials, minimizing the use of immunosuppressive agents, avoidance of dietary changes whenever possible, ensuring
adequate nutritional intake, adequate pain control, and limiting the use of invasive devices should be considered, as these
can all have an impact on host immune function. For hospital personnel, it may not be possible to directly decrease their
own susceptibility to infection, but it is important to be aware of those individuals who may have increased susceptibility.
These include persons who are immunosuppressed due to disease or medical treatment, or who are being treated with
antimicrobial drugs, have open wounds or who are pregnant. Good communication between veterinary personnel, their
physicians and clinic administration is important to lessen the risk of zoonotic infection.
Increasing host resistance:
Vaccination is currently the main technique used to increase resistance of animals and humans to infection. As noted, no
vaccine is 100% effective and there are many pathogens for which vaccines are unavailable. Factors to consider when
developing vaccination recommendations or requirements include the prevalence of a particular disease in the area, risk to
healthy and compromised patients, transmissibility of the disease, risk to veterinary personnel, ability to treat the disease,
effcacy of vaccination and safety of vaccination. Vaccination can only be maximally effective when it is used in conjunction
with other appropriate infection control practices.
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Transmission
Microorganisms are transmitted in animal health care settings by four main routes: contact, droplet, air-borne and
vector-borne transmission. The same microorganism may be transmitted by more than one route.
1. Contact transmission is the most important and frequent mode of transmission of hospital-associated infections (HAIs).
It can be divided into direct and indirect contact transmission.
• Direct contact transmission involves direct body surface-to-body surface contact resulting in physical transfer
of microorganisms from an infected or colonized animal. For example, two dogs in a waiting room that come into
direct contact when they sniff each other may transmit pathogens present in their noses or perineal areas; direct
contact of a veterinarian’s hands with a wound on an animal may result in transmission of opportunistic pathogens
from the normal microfora of the person’s hands, or infectious organisms present in the animal’s wound, to the
patient or the veterinarian, respectively.
• Indirect contact transmission is the result of physical transfer of microorganisms from the original animal
(or human) source to a new host, without direct contact between the two. This typically involves body surface
contact with an inanimate object, environmental surface or the integument of another animal or person that has been
transiently contaminated by the original animal (or human) source. For example, handling one animal and then
petting another animal without washing one’s hands constitutes indirect contact between the two animals.
2. Droplet transmission is theoretically a form of contact transmission. However, the mechanism of transfer of the
pathogen from host to host is quite distinct from either direct or indirect contact transmission. Droplets are generated
from the source animal primarily during coughing or sneezing, and during the performance of certain procedures such
as suctioning. Transmission occurs when droplets containing microorganisms generated from the source animal are
propelled a short distance through the air (usually less than one meter) and deposited on the new host’s conjunctiva
(i.e. in the eye), nasal mucosa, mouth, or an open wound. For example, a cat with an upper respiratory tract infection
can transmit viruses or bacteria to another cat in the waiting room by sneezing on it, particularly if they are face-to-face,
even if the animals do not touch each other directly. Because droplets do not remain suspended in the air, special air
handling and ventilation are not required to prevent droplet transmission; that is, droplet transmission must not be
confused with air-borne transmission. Droplets can also contaminate the surrounding environment and lead to indirect
contact transmission.
3. Airborne transmission occurs by dissemination of either airborne droplet nuclei (5 μm or smaller, about 2-3 times the
size of most bacterial pathogens) from partly-evaporated droplets containing microorganisms, or dust particles
containing the infectious agent. Microorganisms carried in this manner remain suspended in the air for long periods of
time and can be dispersed widely by air currents. They may be inhaled by another host within the same room, or they
may reach hosts over a longer distance from the source, depending on environmental factors. Airborne transmission
of pathogens in veterinary clinics is very rare.
4. Vector-borne transmission occurs when vectors such as mosquitoes, fies, ticks, feas, rats, and other vermin
transmit microorganisms. Some act as simple mechanical vectors, comparable to indirect contact transmission,
whereas others acquire and transmit microorganisms by biting. It is important to have control measures in place to
reduce or eliminate the presence of such vectors in veterinary clinics.
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FIGURE 1. How microorganisms are transmitted
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Hierarchy of infection control measures
The coordinated efforts of occupational health and safety groups and building engineers have created a framework in
human medicine that includes three levels of infection control: engineering controls, administrative controls and personal
protective measures. These levels of control can easily be applied to veterinary practices as well.
1. Engineering controls are built into the design of a facility (e.g. room design, sink placement, heating ventilation and
air conditioning (HVAC) systems). It is important for infection prevention and control professionals to be involved in the
design and planning of new facilities. They can also help to plan and design improvements which may be incorporated
into an existing facility. Engineering controls include logical design of clinics to facilitate use of routine infection control
measures such as hand washing, proper cleaning, and separation of animals of different species and different infectious
disease risks. All new building or renovation plans need to be evaluated from an infection control perspective.
2. Administrative controls include protocols for hand hygiene, immunization of animals and staff, protocols for managing
animals and staff during an infectious disease outbreak, and protocols for caring for animals with zoonotic infections.
3. Personal protective equipment (PPE), although very important, is the least desirable way to control infectious
hazards because it does not eliminate them – it merely contains the hazard. Nonetheless, the inherent risk of exposure
to microbial pathogens in veterinary clinics means that proper use of PPE is a critical component of a complete
infection control program. Effective use of PPE is dependent on appropriate education and compliance of all staff.
Personal protective equipment should be considered a last line of defense for hazards that cannot be overcome with
other preventative measures.
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The Infection Prevention and Control Program
Every veterinary clinic, regardless of type or size, should have a formal infection prevention and control program that is
coordinated by one specifc person. This infection control practitioner (ICP) should develop protocols, ensure that
protocols are being followed, act as a resource for infection control questions, ensure proper training of new staff, direct and
interpret surveillance and communicate with staff regarding infection control issues.
The ICP is not necessarily a cumbersome or time-consuming job, as many may think! The day-to-day responsibilities are
typically minimal. It is also a not a position that needs to be flled by an expert in infection control or someone with specifc
training, although that is certainly desirable. In human hospitals, ICPs are typically nurses with specialized infection
control training, who perform the day-to-day infection control duties and work under an infection control head, who is
typically a physician with training in one or more of infection control, infectious diseases, microbiology and/or public health.
These individuals are rarely available in veterinary medicine, but that does not mean that an effective program cannot be
established. Either a veterinary technician or veterinarian would be an appropriate ICP in a veterinary clinic. Formal training
would be ideal, but if not readily available the key requirement for the position is an interest in infection control. Ideally, over
time, the ICP will advance his or her skills through formal and informal continuing education.
In veterinary clinics, the ICP should be the central infection control resource. Among other duties, he or she should:
• Help facilitate development of a written infection control manual.
• Direct and document training of new staff (particularly lay staff).
• Perform formal or informal quality control evaluation of infection control practice compliance (e.g. observing cleaning
and disinfection practices, hand hygiene).
• Be the person designated to receive information about and record incidents of suspected hospital-associated infections.
A written infection control manual is a critical part of the infection control program. Written documentation can clearly
explain infection control practices, ensure that new staff members are properly informed and raise awareness about
infection control. Furthermore, written documentation may be important legally in the event of hospital-associated, or more
concerningly, zoonotic infections. A written manual demonstrates a level of awareness and effort towards infection control
and could be a critical measure to reduce liability risks by demonstrating use of some degree of due diligence.
Support of hospital administration is also crucial to an effective infection control program. If practice owners and
managers are unwilling to provide the ICP with adequate time, resources and support, the infection control program will fail.
Hospital administration needs to ensure that all veterinary personnel understand and accept the importance of an infection
control program, and intervene when required if issues (e.g. poor compliance) arise.
Every veterinary clinic, regardless of type or size, should have a formal infection
prevention and control program that is coordinated by one specific person.
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Surveillance
Effective infection control is impossible without surveillance, and some form of surveillance should be routinely practiced by all
veterinary facilities. Surveillance is the ongoing, systematic collection, analysis, and interpretation of health events with
the primary goal being the implementation of response procedures to control adverse outcomes (Burgess & Morley 2015).
It is a key component of any infection control program. Many clinical aspects of surveillance are easy, inexpensive and
can be readily incorporated into day-to-day veterinary practice.
Surveillance efforts are important for establishing and detecting changes in baseline rates of infections within a practice or
patient population. If surveillance indicates an increased rate of infection (e.g. increased surgical site infections (SSIs)) this
should trigger an investigation into the cause (e.g. patient preparation technique, disinfectant solutions, sterilization
equipment, intra-operative techniques, post-operative management), and if appropriate one or more interventions to address
the cause(s)(also see SSI surveillance section in Chapter: Surgery for more information). Surveillance can also help assess
the effectiveness of these and other interventions or changes in procedures (e.g. use of a new disinfectant).
Every clinic should strive to implement surveillance practices as a part of their infection prevention and control program.
The size and scope of such a program will be dependent on clinic size and case load, and should be tailored to the individual
clinic’s needs. Some guidelines and considerations to help clinics develop their own surveillance program are provided below.

Considerations for clinic infection surveillance programs (adapted from Burgess & Morley 2015):
•
•

•
•

•

•
•
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Objectives: Determine what you hope to achieve with the surveillance program (e.g. measure rates of surgical site
infections (SSIs) and compare to baseline).
Measured outcomes: Determine what you will actually measure. For instance, measuring “SSIs” is not defned
enough. The specifc components of the diagnosis need to be described. (e.g. an SSI occurs when there is
infammation, including redness, swelling and heat, with purulent discharge and/or a positive bacterial culture
within 30 days after surgery).
Monitored group(s): Decide who will be monitored for the development of the outcome (e.g. all surgical patients
or only those undergoing a specifc procedure).
Methods (data collection, time, method): The type of surveillance that will be used should be defned. This could
be active surveillance, such as a specifc follow-up survey sent to owners of animals that have recently had surgery,
or passive surveillance through appointments for suture removal that are scheduled regardless.
Critical limit (when action should be taken): The goal of a surveillance program is to identify problems, if they
exist, and take actions to ameliorate the situation when necessary. The level at which action will be taken should
be defned (e.g. when the SSI rate exceeds a predetermined level, further investigation and a deep cleaning of all
surgical surfaces will be conducted).
Reporting mechanism: The mechanism of reporting to hospital personnel should be predetermined
(e.g. monthly report).
Document: The surveillance plan should be documented in writing for easy reference.
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Passive surveillance
In the absence of an ongoing infectious disease outbreak, passive infectious disease surveillance is likely adequate for
most clinics. Passive surveillance is practical, cost-effective and can be performed in any clinic. It involves analysis of data
that are already available (e.g. bacterial culture and susceptibility results, results of other kinds of infectious disease testing) to
characterize elements such as endemic disease rates, antimicrobial susceptibility patterns and trends, and changes in disease
patterns. An example of passive surveillance would be monitoring clinical signs of surgical site infection (SSI) (as opposed to
actively collecting culture samples) following all surgical procedures and specifc surgical procedures (e.g. spays, neuters).
Monitoring of bacterial culture and susceptibility testing can provide information regarding possible outbreaks of hospital
associated infections (HAIs), as well as information to guide empirical antimicrobial therapy. Routine recording of animals with
specifc syndromes such as vomiting, diarrhea, coughing or sneezing is another simple means of providing information that can
help in the prevention and early detection of outbreaks, and can help to identify index cases should a hospital outbreak occur.
Post-discharge surveillance is more diffcult, but is very important for conditions such as SSIs, as many such infections do
not develop until after the animal is discharged from the hospital. Post-discharge surveillance can consist of direct
examination of the patient during a recheck appointment, evaluation of readmission data or simply telephone or email
contact with owners as part of routine follow up.
The keys to passive surveillance are to establish a consistent case defnition so results can be compared over time, to
centralize the available data, and to have a designated ICP who compiles, evaluates and reports on the data on a regular basis.
Simply collecting the data or even entering it in a spreadsheet is of limited value unless someone evaluates it
and makes a plan for action depending on the results. This is particularly important in large clinics or hospitals where
multiple veterinarians may have patients with similar infections but do not communicate this to others, and therefore the start
of an outbreak can be missed. If an outbreak is identifed early, then a plan can be formulated and implemented in order to
stop the spread of disease. This plan may include additional active surveillance to identify additional cases.
The keys to passive surveillance are to establish a consistent case definition so results
can be compared over time, to centralize the available data, and to have a designated
ICP who compiles, evaluates and reports on the data on a regular basis.

Active surveillance
Active surveillance involves gathering data for a specifc purpose, in this case for informing an infection control program.
As a result, this kind of surveillance is usually more expensive and time consuming but usually provides the highest quality
data. This is rarely needed in most veterinary clinics and is typically reserved for large facilities with increased infection
control threats and personnel available to direct such testing, or during a specifc outbreak investigation. An example of active
surveillance is collection of nasal and rectal swabs from all animals being admitted to a hospital, whether or not they have signs
of infection, to screen for methicillin-resistant Staphylococcus aureus (MRSA). Surveillance can be blanket (include all patients),
targeted (only include patients in a particular high-risk group), or pulsed (only include patients during a certain period such as a
specifc day of the week or week within a month). Targeted and pulsed strategies can help decrease time and costs required for
surveillance to ft within available resources.

Syndromic surveillance
Syndromic surveillance relies on visible signs of infection or infammation that can be observed before confrmation from a
laboratory test. As such, it has the advantages of being easy (even for support staff), immediate and essentially free to perform.
It is recommended in most human hospitals and health care systems as a method of early detection of disease (PHO 2014).
Syndromic surveillance is particularly useful for detecting potential outbreaks of conditions such as respiratory or
gastrointestinal infections. This allows staff and veterinarians to implement appropriate infection control measures sooner to
reduce the risk of transmission of infectious agents. It can also help staff members with triaging patients when booking
appointments or upon arrival to the clinic, in order to detect high-risk animals before transmission within the clinic occurs.
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Information to assess when booking appointments for sick patients
(adapted from Guptil 2015, see below)
1.
2.
3.

4.

Age of patient
Vaccination history
Recent history (e.g. within the last month):
a. travel within or outside of province/state/country (or contact with dogs that have done so)
b. dog park visits
c. boarding kennel or daycare facility visits
d. groomer visits
e. contact with other sick pets
Signs of any of these syndromes:
a. vomiting
b. diarrhea (3+ loose stools in 24 hours)
c. coughing
d. sneezing
e. lethargy, including lack of appetite (consistent with fu-like illness)

If answers to some or all of questions 4a-4e are “yes,” staff should make a note in the appointment calendar to follow
clinic protocols for infectious cases (see Chapter: Hospital Associated Infections and Other Infectious Syndromes).
Unvaccinated animals, those less than 2 years of age, and those with exposure to other animals (question 3) are at even
greater risk of carrying an infectious disease.
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Antimicrobial Stewardship
A growing issue in both the veterinary and human medical professions is the continuing emergence of antimicrobial
resistance (AMR). The challenges presented by multi-drug resistant (MDR) bacterial infections are numerous and affect
animals and humans alike. Treating these infections can be time consuming, costly for clients, and may be impossible in some
cases, ultimately leading to euthanasia. It is critical for the safety of patients, veterinary personnel and clients to prevent and
reduce AMR in clinics. Although this is a multifaceted problem, one of the drivers of AMR is overuse of antimicrobials.
While the focus in the past has primarily been on food-producing animals and agriculture, more attention is now being paid
to companion animal practices (Prescott & Boerlin 2016). Many of the commonly used antimicrobials in companion animal
medicine are also considered to be of high importance in human medicine, and practitioners are urged to exercise caution
regarding their use. However, the solution to AMR is not as simple as just reducing antimicrobial use. A balance must be met
between prudent antimicrobial use, effective treatment of sick animals, infection prevention and control measures, welfare
concerns, public health and the human-animal bond. As such, it is important for clinics to develop antimicrobial stewardship
practices, which can be formalized into an Antimicrobial Stewardship Program (ASP).
Antimicrobial stewardship refers to “the multifaceted approaches required to sustain the effcacy of antimicrobials and
minimize the emergence of AMR.” (Weese 2013) While a complete list of the components of an ASP are beyond the scope
of this document, infection prevention and control plays a critical role in any such program. These practices help reduce
MDR pathogens within the clinic environment, thereby reducing their potential to infect patients or veterinary personnel and
the subsequent need for antimicrobial treatment. The best practices recommended in this document should be applied as
part of an ASP.
Recommendations and guidelines are progressively being developed to help small animal clinics implement ASPs, including
the BSAVA PROTECT ME program, ISCAID antimicrobial use guidelines, and the ACVIM consensus statements on
therapeutic antimicrobial use in animal (see References below). Clinics should also be familiar with jurisdictional and/or national
antimicrobial use regulations (if they exist) when developing an ASP to ensure they are in compliance with any such regulations.

Possible components of a clinic antimicrobial stewardship program, in addition to infection
prevention and control policies (for additional information, see References):
•
•
•
•
•
•
•
•
•
•

Checklists
De-escalation of therapy
Antimicrobial time-outs
Automatic stop orders
Timely sample collection
Cascading susceptibility results
Formulary restriction
Targeted patient review
Prescriber education
Computerized decision-making support
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