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Introductory Statement

Manitoba Health
Seniors and Active
Living (MHSAL)
develops provincial
infection prevention
and control
guidelines to provide
evidence-based
recommendations
from both the
national level,
including The Public
Health Agency of
Canada (PHAC), and
the international
level, including

the Centers for
Disease Control and
Prevention (CDC)
and the Health Care
Infection Control

Practice Advisory

Committee (HICPAC).

The principle source for Manitoba’s guideline is the PHAC Routine Practices and
Additional Precautions for Preventing the Transmission of Infection in Healthcare Settings
guideline, with modifications appropriate to use in Manitoba. The Routine Practices
and Additional Precautions Assessment and Educational Tools (RPAP Tools) guideline

is a supplement of PHAC’s Routine Practices and Additional Precautions for Preventing
the Transmission of Infection in Healthcare Settings and Hand Hygiene Practices in
Healthcare Settings guidelines. These guidelines assist in promoting and applying
Routine Practices and Additional Precautions by health care workers to prevent the
transmission of infection in health care settings.

Although not regulatory in scope, these guidelines support infection prevention
and control (IP&C) professionals, health care organizations and health care
providers in developing, implementing and evaluating IP&C policies, procedures
and programs to improve the quality and safety of health care and patient
outcomes. They may also assist in standardizing IP&C practices throughout

the province. Regional health authorities (RHAs) and provincial health services
organizations (PHSOs) are expected to develop regional policies and procedures
based on these guidelines.

These guidelines have been developed by a working group of IP&C, infectious
diseases and public health specialists with expertise in acute, tertiary, hospital,
long term and community-based care.

The purpose of this guideline — Routine Practices and Additional Precautions for
Preventing the Transmission of Infection in Health Care —is to provide a framework
for the development of policy and procedures to ensure that Routine Practices

and Additional Precautions are effectively used.

The guiding principles used in developing these guidelines included:

* tosupport programs that limit transmission of infection within the health
care settings

1. to reaffirm Routine Practices as the foundation for preventing the
transmission of microorganisms during patient care in all health care
settings

2. to update the appropriate use, when required, of Additional Precautions,
in addition to Routine Practices

* to provide evidence-based and best practice recommendations

This guideline, whenever possible, has been based on evidence from research
findings. Where there is insufficient published research, consensus by experts in
the field has been used to provide recommendations specific to practices.

The information in this guideline was current at the time of publication. Scientific
knowledge and technology are constantly evolving. Revisions of these guidelines
will be necessary as further experience and advances in the field provide new
information.

Although the guidelines will be updated periodically, practitioners are responsible
to ensure the most current knowledge and practice is applied for each case.
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Abbreviations

ABHR(s)
ACH
AlIR(s)
AGMP(s)
AP
ARO(s)
BBPs
CDC

CDI

ciD
CSA
CNISP

CoV
CPE

CpPO
CRE

DIN
EMS
ESBL
FRI
HAI(s)
HEPA
HCW(s)
HHV-6
HIV
HSCT
HSV
HVAC

Alcohol-based hand rub(s)

Air changes per hour

Airborne infection isolation room(s)
Aerosol-generating medical procedure(s)
Additional Precautions
Antimicrobial-resistant organism(s)
Bloodborne pathogens

Centers for Disease Control and
Prevention

Clostridioides (formerly Clostridium)
difficile infection

Creutzfeldt-Jakob disease
Canadian Standards Association

Canadian Nosocomial Infection
Surveillance Project

Coronavirus

Carbapenemase-producing
Enterobacteriaceae

Carbapenemase-producing Organisms

Carbanenemase-Resistant
Enterobacteriaceae

Drug identification number
Emergency Medical Services
Extended spectrum beta-lactamase
Febrile respiratory illness

Health care associated infection(s)
High Efficiency Particulate Air
Health care worker(s)

Human herpes virus 6

Human immunodeficiency virus
Haematopoietic stem-cell transplant
Herpes simplex virus

Heating, ventilation and air conditioning

IP&C Infection prevention and control

ICP(s) Infection control practitioner/
professional(s)

ICU(s) Intensive care unit(s)

ILI Influenza —like illness

KPC Klebsiella pneumoniae carbapenemase

LTC Long term care

MDRTB  Multi-drug-resistant Tuberculosis

MERS-CoV Middle East respiratory syndrome
coronavirus

MMRV Measles/Mumps/Rubella/Varicella
MRSA Methicillin-resistant Staphylococcus aureus
NDM-1 New Delhi metallo-beta-lactamase-1

NICU(s) Neonatal intensive care unit(s)

NIOSH National Institute for Occupational Safety
and Health (US)

OH Occupational Health

ORA Organizational risk assessment

PHAC Public Health Agency of Canada

PCRA Point of Care Risk Assessment

PHIA Personal Health Information Act

PPE Personal protective equipment

RP Routine Practices

RRP Respiratory Protection Program

RSV Respiratory Syncytial Virus

SARS Severe acute respiratory syndrome

SARI Severe acute respiratory infection

SSI Surgical Site Infection

SUDs Single use device(s)

B Tuberculosis

VRE Vancomycin-resistant Enterococci

XDRTB Extensively Drug-resistant Tuberculosis
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Definitions

Additional Precautions These are additional measures implemented when Routine Practices alone may
not interrupt transmission of an infectious agent. They are used in addition

to Routine Practices (not in place of) and are initiated based on condition and
clinical presentation (syndrome) and on specific etiology (diagnosis).

Aerosols Aerosols are solid or liquid particles suspended in the air, whose motion is
governed principally by particle size, which ranges from 10pum-100pm.
See aerosol-generating medical procedures below.

Note: Particles less than 10 um (i.e., droplet nuclei) can also be found in
aerosols. However, their motion is controlled by other physical parameters.

Administrative controls These are measures put in place to reduce the risk of infection to health care
workers and patients (e.g., IP&C policies and procedures, and education and
training).

Aerosol-generating medical Aerosol-generating medical procedures (AGMPs) are medical procedures that

procedures can generate aerosols as a result of artificial manipulation of a person’s airway.

There are several types of AGMPs that have been associated with a documented
increased risk of tuberculosis (TB) or SARS transmission:

* intubation and related procedures (e.g., manual ventilation, open
endotracheal suctioning)

* cardiopulmonary resuscitation

* bronchoscopy

* sputum induction

* nebulized therapy

* autopsy

* non-invasive positive pressure ventilation (CPAP, BiPAP)
There is debate whether other medical procedures may result in the generation
of aerosols through cough induction and lead to transmission of infection.
However, to date, there is no evidence of the transmission of respiratory

infections, including TB, SARS or influenza, by these methods. Examples of
these procedures include:

* high-frequency oscillatory ventilation
* tracheostomy care
* chest physiotherapy

* obtaining nasopharyngeal swabs or aspirates

Airborne exposure This refers to exposure to aerosols capable of being inhaled.
Airborne infection isolation This was formerly referred to as a negative pressure isolation room. An AIIR is
room (AlIR) a single occupancy patient care room, used to isolate persons with a suspected

or confirmed airborne infectious disease. Environmental factors are controlled
in AIIRs to minimize the transmission of infectious agents that are usually
transmitted from person to person by droplet nuclei associated with coughing
or aerosolization of contaminated fluids. AIIRs should provide negative
pressure in the room (so that no air flows out of the room into adjacent areas)
and direct exhaust of air from the room to the outside of the building or
recirculation of air through a HEPA filter before returning to circulation.

JUNE 2019
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Airborne Precautions These precautions are used in addition to Routine Practices for clients, patients
and residents known or suspected of having an illness transmitted by the
airborne route (i.e., by small droplet nuclei that remain suspended in the air
and may be inhaled by others).

Airborne transmission This refers to the transmission of microorganisms via inhaled aerosols that
results in an infection in a susceptible host.

Antimicrobial-resistant See the MHSAL Guidelines for the Prevention and Control of Antimicrobial-
organism (ARO) Resistant Organisms. Available at:
www.manitoba.ca/health/publichealth/cdc/docs/ipc/aro.pdf

Alcohol Alcohol is an organic chemical containing one or more hydroxyl groups.
Alcohols can be liquids, semisolids or solids at room temperature.

Alcohol-based hand rub This refers to an alcohol-containing (60 to 90 per cent) preparation (liquid, gel
or foam), designed for application to the hands to kill or reduce the growth

of microorganisms. Such preparations contain one or more types of alcohol
with emollients and other active ingredients (see the PHAC Infection Control
Guidelines Hand Hygiene Practices in Healthcare Settings http://publications.gc.ca/
collections/collection 2012/aspc-phac/HP40-74-2012-eng.pdf.

Asepsis Asepsis is the absence of pathogenic (disease-producing) microorganisms.

Aseptic technique This technique is the purposeful prevention of transfer of microorganisms from
the patient’s body surface to a normally sterile body site, or from one person

to another, by keeping the microbe count to an irreducible minimum. It is also
referred to as the sterile technique.

Biomedical waste This is waste generated within a health care facility that requires special
handling and disposal because it presents a potential risk of disease
transmission.

Material shall be considered biomedical waste if:

a) They are contaminated with blood or body fluids containing visible blood.
b) When compressed, they release liquid.

Carbapenemase This is a class of enzymes that inactivate carbapenem antibiotics by
hydrolysing them. In almost all instances, these enzymes hydrolyse not only
carbapenem antimicrobials, but also first- , second- and third-generation
cephalosporins and penicillins (e.g., piperacillin-tazobactam). The genetic
information to produce carbapenemases is often located on a mobile genetic
element (e.g., plasmid and transposon), which frequently also carries
resistance to other classes of antimicrobials, such as fluoroquinolones and

aminoglycosides.
Carbapenemase- producing See the MHSAL Guidelines for the Prevention and Control of Antimicrobial-
Enterobacteriaceae (CPE) Resistant Organisms. Available at:

www.manitoba.ca/health/publichealth/cdc/docs/ipc/aro.pdf

Carbapenem-resistant See the MHSAL Guidelines for the Prevention and Control of Antimicrobial-
Enterobacteriaceae (CRE) Resistant Organisms. Available at:
www.manitoba.ca/health/publichealth/cdc/docs/ipc/aro.pdf

Carbapenemase- producing See the MHSAL Guidelines for the Prevention and Control of Antimicrobial-
organisms (CPO) Resistant Organisms. Available at:
www.manitoba.ca/health/publichealth/cdc/docs/ipc/aro.pdf
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Cleaning

This refers to the physical removal of foreign material (e.g., dust, soil, organic
material such as blood, secretions, excretions and microorganisms). Cleaning
physically removes rather than kills microorganisms. It is accomplished by
using water and detergents in conjunction with mechanical action.

Colonization

Colonization is the presence of microorganisms in or on a host with growth and
multiplication, but without tissue invasion or cellularinjury.

Cohort Cohortrefers to physically separating (e.g., in a separate room or ward) two or
more patients exposed to or infected with the same microorganism from other
patients who have not been exposed to or infected with that microorganism.

Cohort staffing This is the practice of assigning specific personnel to care only for patients

known to be exposed to or infected with the same organism. These personnel
would not participate in the care of patients who have not been exposed to or
infected with that organism.

Contact exposure

This refers to transmission where exposure occurs through physical contact
between an infected source and a host, or through the passive transfer of the
infectious agent to a host via an intermediate object (fomite).

Contact Precautions

Contact Precautions are used in addition to Routine Practices to reduce the risk
of transmitting infectious agents through contact with an infectious person or
their environment.

Contact transmission
(direct or indirect)

This is transmission that occurs when exposure leads to an infectious dose of
viable microorganisms from an infected or contaminated source, resulting in
colonization or infection of a susceptible host.

Direct contact

This is the transfer of microorganisms via direct physical contact between an
infected or colonized individual and a susceptible host (body surface to body
surface). Transmission may result ininfection.

Indirect contact

This is the passive transfer of microorganisms from an infected or colonized
individual to a susceptible host via an intermediate object (e.g., contaminated
hands that are not cleaned between episodes of patient care; contaminated
instruments that are not cleaned between patients or uses; other contaminated
objects in the patient’s immediate environment).

Continuum of care

This refers to care provided across all health care sectors, including settings
where emergency (including pre-hospital) careis provided, hospitals, complex
continuing care, rehabilitation hospitals, long-term care homes, outpatient
clinics, community health centres and clinics, physician offices, dental offices,
offices of other health professionals, public health and home health care.

Cough etiquette

See respiratory hygiene.

Critical items

Critical items are instruments and devices that enter sterile tissues, including
the vascular system. Reprocessing critical items, such as surgical equipment or
intravascular devices, involves meticulous cleaning, followed by sterilization.

Decontamination

Decontamination is the removal of microorganisms to leave an item safe for
further handling.

Designated hand washing sink
for health care workers

This is a sink used only for hand washing for healthcare workers. Referred to
as hand hygiene sink in Canadian Standards Association Canadian Healthcare
Facilities Z8000-11 (current edition). See the hand hygiene sink definition.
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Designated sink for patients

This is a sink used for the patient. Refer to Canadian Standards Association
Canadian Healthcare Facilities Z8000-11 (current edition).

Direct care

Direct care refers to providing hands-on care (e.g., bathing, washing, turning
client/patient/resident, changing clothes, continence care, dressing changes,
care of open wounds and lesions, and toileting).

Disinfectant

Disinfectant is a product used on inanimate objects to reduce the quantity of
microorganisms to an acceptable level. Hospital-grade disinfectants require a
drug identification number (DIN) for sale inCanada.

Disinfection

Disinfection is the inactivation of disease-producing microorganisms with
the exception of bacterial spores. Hospital-grade disinfectants are used on
inanimate objects and require a drug identification number (DIN) for sale in
Canada.

High level disinfection

This level of disinfection is required when processing semi-critical items. High
level disinfection processes destroy vegetative bacteria, mycobacteria, fungi
and enveloped (lipid) and non-enveloped (non-lipid) viruses, butnotnecessarily
bacterial spores.

Low level disinfection

This level of disinfection is required when processing non-critical items and
some environmental surfaces. Low level disinfectants kill most vegetative
bacteria and some fungi as well as enveloped (lipid) viruses (e.g., influenza,
hepatitis Band C, and HIV). Low level disinfectants do not kill mycobacteria or
bacterial spores.

Droplet

Droplets are solid or liquid particles suspended in the air, whose motion is
governed principally by gravity. Particle size is greater than 10 um. Droplets are
usually generated by an infected source by coughing, sneezing or talking.

Droplet exposure

Droplet exposure may occur when droplets that contain an infectious agent are
propelled a short distance (within 2 metres) through the air and are deposited
on the mucous membranes of the eyes,nose or mouth of a host.

Droplet nucleus

A droplet nucleus is the airborne particle resulting from a potentially infectious
(microorganism-bearing) droplet from which most of the liquid has evaporated,
allowing the particle to remain suspended in the air.

Note: droplet nuclei can also be found in aerosols. However, their motion is
controlled by physical parameters, including gravity and air currents.

Droplet Precautions

Droplet Precautions are used in addition to Poutine Practices for patients
known or suspected of having an infection that can be transmitted by large
infectious droplets.

Droplet transmission

This is transmission that occurs when the droplets that contain
microorganisms are propelled a short distance (within 2 metres) through the
air and are deposited on the mucous membranes of another person, leading to
infection of the susceptible host. Droplets can also contaminate surfaces and
contribute to contact transmission (see also contact transmission).

Drug identification number

This is the number located on the label of prescription and over-the-counter
drug products that have been evaluated by the Therapeutic Products Directorate
and approved for sale in Canada.

Emerging respiratory infections

These are acute respiratory infections of significant public health importance,
including infections caused by either emergence of new variants of known
respiratory pathogens (e.g., novel influenza viruses and SARS) or emergence of
as yet unknown pathogens. www.phac-aspc.gc.ca/eri-ire/index-eng.php
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Engineering controls

Engineering controls are physical or mechanical measures put in place to
reduce the risk of infection to health care workers or patients (e.g., heating,
ventilation and air conditioning systems, room design, and placement of

designated hand washing sinks).

Exposure

This refers to having contact with a microorganism or an infectious disease in a
manner such that transmission may occur.

Facial protection

Facial protection includes masks and eye protection, face shields, or masks
with a visor attachment.

Facilities

See health care facility.

Facility approved disinfectant

This is a disinfectant cleaner that has been approved by the facility or
organization. It must achieve manufacturer’s recommended contact time on
all surfaces to ensure appropriate disinfection. Contact time is the time the
surfaces must continue to be wet with disinfectant.

Febrile respiratory illness

This term is used to describe a wide range of droplet and contact spread
respiratory infections, which usually present with symptoms of a fever >38°C
and new or worsening cough or shortness of breath. Neonates, the elderly, and
those who are immunocompromised may not have fever in association with a
respiratory infection.

Fit check See seal check.

Fit testing Fit testing is the use of a qualitative or a quantitative method to evaluate the
fit of a specific manufacturer, model and size of respirator on an individual. See
also seal check.

Fomites Fomites are inanimate objects in the environment that may become

contaminated with microorganisms and serve as vehicles of transmission.

Hand antisepsis

This is a process for the removal or killing of transient microorganisms on the
hands, using an antiseptic. It is also referred to as antimicrobial or antiseptic
handwash, antiseptic hand-rubbing, disinfection or decontamination.

Hand care program

A hand care program for staff is a key component of hand hygiene and includes
hand care assessment, health care worker education, occupational health
assessment if skin integrity is an issue, provision of hand moisturizing products
and provision of alcohol-based hand rub that contains an emollient.

Hand hygiene

This is a comprehensive term that applies to hand washing, hand antisepsis
and to actions taken to maintain healthy hands and fingernails.

Hand hygiene sink

Referred to in Canadian Standards Association Canadian Healthcare Facilities
Z8000-11 (current edition), this is a sink dedicated exclusively for use by HCWs
for the purpose of hand hygiene only. The design of a hand hygiene sink
includes the placement of soap and towel dispensers and a garbage can. A
washroom sink or other sink that is used for general purposes is not a hand
hygiene sink. Hand hygiene sinks shall be dedicated to that purpose and not
used for any other purpose. Sinks used for cleaning of equipment and disposal
of waste fluids (e.g., IV fluids, lipids, used antiseptics) shall not be used for hand
hygiene.

Hand washing

Hand washing is a process for the removal of visible soil and organic material
and transient microorganisms from the hands by washing with soap and water.
It is also referred to as hand cleansing.

Hand washing sink

See designated hand washing sink for health care workers and hand hygiene
sink.
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Hazard Hazard is a term used to describe a condition that has the potential to cause
harm. Work-related hazards faced by HCWs and other staff are classified in
categories: biologic and infectious, chemical, environmental, mechanical,
physical, violence and psychosocial.

Health care associated infection These are infections that are transmitted within a health care setting (also
(HAI) referred to as nosocomial) during the provision of health care.

Health care environment This refers to the people and items which make up the care environment (e.g.,
objects, medical equipment, health care workers and patients) of a hospital,
clinic or ambulatory setting, outside the immediate environment of the patient.
Also see Patient Environment.

Health care facilities These include acute care hospitals, emergency departments, rehabilitation
hospitals, mental health hospitals and LTC facilities.

Health care setting This is any location where health care is provided, including emergency care,
prehospital care, hospital, LTC, home care, ambulatory care, and facilities and
locations in the community where care is provided (e.g., infirmaries in schools,
patient or correctional facilities).

Note: Some settings provide a variety of care (e.g., chronic care or ambulatory
care provided in acute care, complex care provided in LTC).

Prehospital care

This is acute emergency patient assessment and care delivered in a variety
of settings (e.g., street, home, LTC and mental health) at the beginning of the
continuum of care. Prehospital care workers may include paramedics, fire

fighters, police and other emergency firstresponders.

Acute care definition:

This refers to a facility where a variety of inpatient services are provided, which
may include surgery and intensive care. For the purpose of this document,
acute care also includes ambulatory care settings such as hospital emergency
departments, and free-standing ambulatory (day) surgery or other invasive day
procedures (e.g.,endoscopy units, hemodialysis and ambulatory wound clinics).

Ambulatory care definition:

This refers to a location where health services are provided to patients who
are not admitted to inpatient hospital units, including outpatient diagnostic
and treatment facilities (e.g., diagnostic imaging, phlebotomy sites and
pulmonary function laboratories), community health centres and clinics,
physician’s offices, dental offices and offices of allied health professionals, (e.g.
physiotherapy).

Long term care

This refers to a facility that includes a variety of activities, types and levels of
skilled nursing care for individuals requiring 24-hour surveillance, assistance,
rehabilitation, restorative or medical care in a group setting that does not fall
under the definition of acute care.

Home care

Home care is the delivery of a wide range of health care and support services to
patients in a variety of settings for health restoration, health promotion, health
maintenance, respite, palliation and to prevent or delay admission to long term
patient care. Home care is delivered where the patient resides (e.g., homes,
retirement homes, group homes and hospices).
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Health care organizations These are the organizational entities that are responsible for establishing and
maintaining health care services provided by HCWs and other staff in one or
more health care settings throughout the health care continuum.

Health care providers Any person delivering care to a client/patient/resident is a health care provider.
This includes but is not limited to the following:

* emergency service workers

* physicians

* dentists

* nurses

* respiratory therapists and other health professionals
* personal support workers

* clinical instructors

* students

* home health care workers.

In some non-acute settings, volunteers might provide care and would be
included as health care providers. See also, Staff.

Health care workers This includes individuals who provide health care or support services to
patients, such as:

* nurses

* physicians

* dentists

* nurse practitioners

* paramedics and sometimes emergency first responders
¢ allied health professionals

* unregulated health care providers

* students

* volunteers

* housekeeping staff

HEPA filter This is a high efficiency particulate air filter with an efficiency of 99.97 per cent
in the removal of airborne particles 0.3 microns or larger in diameter.

Hierarchy of controls There are three levels/tiers of IP&C and OH controls to prevent illness and
injury in the workplace: engineering controls, administrative controls and PPE.

Immunocompromised This term refers to patients with congenital or acquired immunodeficiency or
immunodeficiency due to therapeutic agents or hematologic malignancies. This
includes but is not limited to the following patients:

* those who are undergoing immunosuppressive therapy
¢ individuals with leukemia or lymphoma or other malignant disease

¢ individuals on medications that suppress the immune system, such as
high-dose systemic steroids or chemotherapeutic agents

* individuals with cellular immune-deficiencies or other immune system
conditions

Infection Microorganisms multiply within the body and cause a response from the host’s
immune defences. Infection may or may not lead to clinical disease.
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Infection control professional/
practitioner

This refers to a health care professional (e.g., nurse or medical laboratory
technologist) with responsibility for functions of the IP&C program. This
individual, who must have specific IP&C training, is referred to as an infection
control professional/practitioner or ICP.

Infectious agent

This terminology is used to describe a microorganism or a pathogen capable
of causing diseases (infection) in a source or a host. It is synonymous with
microorganism for the purposes of this document.

Infectious waste

See biomedical waste.

Influenza-like illness

This refers to a constellation of symptoms, which may be exhibited by
individuals prior to the confirmation of influenza.

Inoculum size

This refers to the number of microorganisms transmitted to the host.

Mask

A mask is a barrier to prevent droplets from an infected source from
contaminating the skin and mucous membranes of the nose and mouth of the
wearer, or to trap droplets expelled by the wearer, depending on the intended
use. The mask should be durable enough so that it will function effectively for
the duration of the given activity. The term mask in this document refers to
surgical or procedure masks, not to respirators.

Methicillin-resistant
Staphylococcus aureus (MRSA)

See the MHSAL Guidelines for the Prevention and Control of Antimicrobial-
Resistant Organisms. Available at:
www.manitoba.ca/health/publichealth/cdc/docs/ipc/aro.pdf

Microorganisms

See infectious agent.

Mode of transmission

Mode of transmission is the mechanism by which an infectious agent is spread
(e.g., via contact, through droplets or aerosols).

N95 respirator

The N95 is a disposable, particulate respirator (Note: most respirators used for
health care purposes are disposable filtering face pieces, covering the mouth,
nose and chin). Airborne particles are captured from the air on the filter media
by interception, inertial impaction, diffusion and electrostatic attraction. The
filter is certified to capture at least 95 per cent of particles at a diameter of 0.3
microns, which is the most penetrating particle size. Particles of smaller and
larger size are collected with greater efficiency. The ‘N’ indicates a respirator
that is not oil-resistant or oil-proof. N95 respirators are certified by the National
Institute for Occupational Health and Safety (NIOSH —organization based in the
United States) and must be so stamped on each respirator (see also Respirator).

Natural ventilation

This refers to the use of natural forces to introduce and distribute outdoor
air into a building. These natural forces can be wind pressure or pressure
generated by the density difference between indoor and outdoor air.

Non-critical items

These are items that touch only intact skin, but not mucous membranes.
Reprocessing of non-critical items involves thorough cleaning and/or low level
disinfection.

Nosocomial infection

See health care associated infection.

Occupational health

For the purposes of this document, this phrase refers to the disciplines
of occupational health medicine and nursing, occupational hygiene and
occupational health and safety.
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Occupational health and safety

Thisis alegal term that is defined in legislation, regulation and workplace (e.g.,
union) contracts that impact a variety of disciplines concerned with protecting
the safety, health and welfare of people engaged in work or employment. The
use of the phrase occupational health and safety(OHS) invariably refers back
to legislation or regulations that influence workplace safety practices. The
definition, and therefore, the content encompassed by OHS legislation, varies
between and within jurisdictions in Canada.

Occupational health
professional

This term refers to medical health care workers (e.g., nurses and physicians)
who care for the employees as their health relates to their job functions.

Outbreak

An outbreak is an excess over the expected incidence of disease within a
geographic area during a specified time period, synonymous with epidemic.

Organizational risk assessment

This is an activity, whereby a health care organization identifies:
a. a hazard
b. the likelihood and consequence of exposure to the hazard
c. the likely means of exposure to the hazard
d.

the likelihood of exposure in all work areas in a facility/office/practice
setting; and then

o

. evaluates available engineering, administrative and PPE controls needed
to minimize the risk of the hazard

Patient

For the purposes of this document, the term patient will include those receiving
health care, including patients, clients and residents.

Pathogenicity

This refers to the ability of the microorganism to cause disease (i.e. to harm the
host).

Patient environment

This term refers to the inanimate objects in the proximate environment of
the patient that may be a source of microorganisms for the patient or may be
contaminated by the patient and be a source of microorganisms for others.
The immediate space around a patient may be touched by the patient and may
also be touched by the health care provider when providing care. In a single
room, the patient environment is the room. In a multi-bed room, the patient
environment is the area inside the individual’s curtain. In an ambulatory

care setting, the patient environment is the area that the patient may come
into contact with in their cubicle. In a nursery or neonatal setting, the patient
environment includes the inside of the bassinette or incubator, as well as

the equipment outside the bassinette or incubator used for that infant (e.g.,
ventilator or monitor). See also, Health Care Environment.

Personal protective
equipment (PPE)

This is one element in the Hierarchy of Controls. Personal protective equipment
consists of gowns, gloves, masks, facial protection ( i.e. masks and eye
protection, face shields or masks with visor attachment) or respirators that can
be used by an HCW or other staff to provide a barrier that will prevent potential
exposure to infectious microorganisms.

Plain soap

Plain soap refers to basic detergent products that do not contain antimicrobial
agents, or contain very low concentrations of antimicrobial agents, which are
effective solely as preservatives.

Point of care

Point of care refers to place where a patient receives health care from a HCW or
other staff. Point of care incorporates three elements being present at the same
time: the patient, the HCW and an interaction that could result in transmission
of an infectious agent.
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Point of care risk assessment
(PCRA)

APCRA is an activity whereby a HCW (in any health care setting across the
continuum of care):
1) Evaluates the likelihood of exposure to an infectious agent

a. for a specific interaction

b. with a specific patient

c. in a specific environment (e.g., single room, hallway)

d. under available conditions (e.g., no designated hand hygiene sink)
2) Chooses the appropriate actions or PPE needed to minimize the risk of

exposure for the specific patient, other patients in the environment, the
HCW, other staff, visitors or contractors, etc.

Precautions
(including source control
measures)

Precautions are interventions to reduce the risk of transmission of
microorganisms between persons in health care settings, including patient to
patient, patient to HCW, and HCW topatient.

Respirator

A respirator is a device that is tested and certified by procedures established
by testing and certification agencies recognized by the authority having
jurisdiction. It is used to protect the user from inhaling a hazardous
atmosphere. The most common respirator used in health care is a N95 half-face
piece filtering respirator. The term respirator refers to a half-face, non-powered
air purifying respirator. It is a personal protective device that fits tightly around
the nose and mouth of the wearer, and is used to reduce the risk of inhaling
hazardous airborne particles and aerosols, including dust particles and
infectious agents. See also N95 Respirator, Respiratory Protection, Fit testing,
Seal check.

Respiratory hygiene/cough
etiquette

This refers to a combination of measures to be taken by an infected source
designed to minimize the transmission of respiratory microorganisms (e.g.,
influenza).

Respiratory protection

Respiratory protectionrequires the use of arespirator with NIOSH-approved
NO95 or higher filtration to prevent inhalation of airborne microorganisms.

Risk

Risk is the probability of an event and its consequences.

Risk assessment

This is an evaluation of the interaction of the health care provider, the client,
patient, or resident, and the client, patient, or resident environment, to assess
and analyze the potential for exposure to infectious agents.

Routine Practices

This refers to a comprehensive set of IP&C measures that have been developed
for use in the routine care of all patients at all times in all health care settings.
Routine Practices aim to minimize or prevent HAIs in all individuals in the
health care setting, including patients, HCWs, other staff, visitors, contractors,
etc.

Safety engineered medical
devices

This refers to a non-needle sharp or a needle device used for withdrawing body
fluids, accessing a vein or artery, or administering medications or other fluids,
with a built-in safety feature or mechanism that effectively reduces exposure
incident risk. Safety-engineered devices are licensed by Health Canada.

Severe acute respiratory
infection (SARI)

Refer to Severe Acute Respiratory Infection (SARI) and Emerging Respiratory
Pathogens Protocol available at:
www.manitoba.ca/health/publichealth/cdc/protocol/sari.pdf
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Seal check

A seal check is a procedure the wearer performs each time a respirator is worn.
This procedure is performed immediately after putting on the respirator to
ensure there is a good facial seal. Seal check has been called fit check in other
IP&C documents. See Appendix A of CSAZ94.4-02 Selection, Use and Care of
Respirators. (See also Fit Test).

Semi-critical items

These are items that come in contact with non-intact skin or mucous
membranes, but ordinarily do not penetrate them. Reprocessing semi-critical
items involves thorough cleaning, followed by high level disinfection.

Severe respiratory infection

Refer to MHSAL Severe Acute Respiratory Infection (SARI) and Emerging
Respiratory Pathogens Protocol
available at www.manitoba.ca/health/publichealth/cdc/protocol/sari.pdf

Sharps Sharps are objects capable of causing punctures or cuts (e.g., needles, syringes,
blades and clinical glass).
Source The source is a person, animal, object or substance that may contain an

infectious agent or microorganism that can be passed to a susceptible host.

Source control measures

These are methods to contain infectious agents from an infectious source,
including signage, separate entrances, partitions, triage and early recognition,
AlIRs, diagnosis and treatment, respiratory hygiene (including masks, tissues,
hand hygiene products and designated hand hygiene sinks) process controls for
AGMPs and spatial separation.

Staff

Staff refers to any employee conducting activities in settings where health care
is provided, including health care providers. See also, Health Care Providers.

Sterile technique

See aseptic technique.

Sterilization

Sterilization is the destruction of all forms of microbial life, including bacteria,
viruses, spores and fungi.

Susceptible host

A susceptible host is an individual without sufficient resistance against a
particular infectious agent to prevent contracting infection or disease when
exposed to the agent (synonymous with non-immune).

Terminal cleaning

Terminal cleaning refers to the process for cleaning and disinfection of a
patient accommodation, undertaken upon discharge of any patient or on
discontinuation of Contact Precautions. The patient room, cubicle or bedspace,
bed, bedside equipment and environmental surfaces and sinks and bathroom
should be thoroughly cleaned before another patientis allowed to occupy the
space. The bed linens should be removed before cleaning begins.

Transmission

This is the process whereby an infectious agent passes from a source and
causes infection.

Utility sink A utility sink is one used for non clinical purposes. It is not appropriate to use
for hand washing.
Virulence Virulence refers to the ability of the infectious agent to cause severe disease

(e.g., Ebola: high; rhinovirus: low).
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PART A — OVERVIEW OF ROUTINE PRACTICES AND
ADDITIONAL PRECAUTIONS

l. Introduction

Routine Practices and Additional Precautions for Preventing the Transmission of Infection in Health Care represent the IP&C
practices to be used consistently in all health care settings in Manitoba, and the expected processes and practices
of care. The objective of this guideline is to identify and promote IP&C practices and precautions for preventing
the transmission of infection in all health care settings. This guideline is designed primarily for use by infection
control professionals (ICPs). Where individuals who lack IP&C expertise are required to implement this guideline,
it is recommended they seek the expertise of ICPs in their region.

This guideline promotes the consistent application of Routine Practices and Additional Precautions across the
continuum of care. It also outlines modifications of the application of Additional Precautions outside of acute
care. This guideline should be used to develop specific recommendations for use within the RHAs, taking into
consideration local conditions such as the type of facilities available, risk of acquisition of infection, type of
health care setting, type of care, and level of education and awareness of the HCWs providing the care. Included
in this document are the principles necessary to prevent transmission of microorganisms from patient to patient,
patient to HCW and HCW to patient across the continuum of care. For the purposes of this document, the term
patient will be used to include those individuals who are receiving health care, and who are traditionally and
routinely referred to as patients, clients or residents. Principles of transmission, as well as Routine Practices

and Additional Precautions are outlined for acute care, LTC, ambulatory care, prehospital care and home care
settings. For the purpose of this document, acute care also includes ambulatory care settings such as emergency
departments, hospital-based and stand-alone clinics and ambulatory surgery centres.

A. Principles Upon Which This Document is Based

This document recognizes certain principles:

¢ Consistent application of Routine Practices is expected for the care of all patients at all times across the
continuum of care.

* Adherence to Routine Practices can reduce the transmission of microorganisms in all health care
settings.

* Individual components of Routine Practices are determined by a risk assessment (e.g., an assessment of
the task or care to be performed, the patient’s clinical presentation, physical state of the environment
and the health care setting).

* Alcohol-based hand rubs (ABHR) play a critical role in mass behaviour change and health improvement.
HCWs should use ABHR at the point of care as the preferred method of hand hygiene in all health
care settings, unless exceptions apply, such as when hands are visibly soiled with organic material,
or during Clostridioides difficile (C. difficile — formerly called Clostridium difficile) outbreaks or in a
hyperendemic (sustained high rates) setting). ABHR is appropriate to use when caring for patients with
C. difficile, except in outbreak or hyperendemic settings, when handwashing with soap and water is
recommended.

¢ Single inpatient rooms with a toilet and designated handwashing sink for HCWs are recommended,
rather than multi-patient rooms with designated private toilets and sinks for patients and designated
hand washing sinks for HCW.

* Implementing respiratory hygiene is necessary across the continuum of care as a strategy involving a
combination of measures designed to minimize the transmission of respiratory pathogens.
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The preferred spatial separation between a patient with a suspected or confirmed droplet
transmissible respiratory infection, who is coughing (infected source) and a patient without that
infection (susceptible patient) is from one metre to two metres apart. One metre may be sufficient for
young children and others whose cough is not forceful enough to propel the droplets as far as two
metres.

In multi-patient rooms, the Centers for Disease Control and Prevention recommends one metre of
spatial separation to reduce the opportunities for inadvertent sharing of items between the infected
or colonized patient and other patients.

It is recommended that strategies be implemented to reduce aerosols when performing AGMPs on
patients with signs and symptoms of suspected or confirmed tuberculosis, SARS, MERS-CoV, SARI
or other emerging pathogens, for which transmission characteristics are not yet known. Strategies

to reduce aerosol generation should also be implemented when AGMPs are necessary for patients
with viral hemorrhagic fevers. See PART A, II, C, 2. c. Aerosol-generating Medical Procedures. See
Part B, Section III, 3.e. Strategies to Reduce Risk from Aerosol Generation of Microorganisms. Routine
Practices are generally sufficient for AGMPs performed on patients with no signs or symptoms of
suspected or confirmed TB, SARS or other emerging respiratory infections. However, there may be
instances where Additional Precautions are indicated as specified in Tables 5 and 6 (e.g., Droplet and
Contact Precautions for RSV).

Adult as well as pediatric patients with known or suspected viral respiratory infections should be
placed on Droplet and Contact Precautions.

HCWs must follow aseptic technique for invasive procedures and in the handling and delivery of
parenteral medications and intravenous systems.

Health care organizations are expected to perform an organizational risk assessment (ORA) to
evaluate the health care environment and identify the risk of exposure to microorganisms, and then
implement appropriate control measures (e.g., health care facility design, and cleaning, disinfection
and sterilization of patient care equipment).

HCWs are expected to perform a PCRA prior to each patient interaction, taking into consideration the
patient, patient environment and nature of the interaction.

Microorganisms may be transmitted from both symptomatic and asymptomatic individuals,
emphasizing the importance of adhering to Routine Practices at all times, for all patients, in all
health care settings.

Additional Precautions are required for patients with suspected or known infections or colonization
with microorganisms, for which Routine Practices are not sufficient to prevent transmission.

Patients known or suspected to be infected or colonized with certain microorganisms will require
Routine Practices and Additional Precautions based on the modes of transmission of these
microorganisms.

Application of Additional Precautions may vary between acute care, LTC, ambulatory care, prehospital
care and home care settings. Consider local epidemiology in the application of Additional Precautions.

Additional Precautions must be used empirically, based on clinical presentation when the specific
infecting organism has not been confirmed. This may need to be modified or discontinued once a
specific microorganism is identified.

The primary goal of IP&C programs is to reduce the risk of acquiring a HAI to the minimum possible
level. Zero risk is not attainable in every circumstance, but should nevertheless be the ultimate
goal. The consequences of cross-transmission of microorganisms must be balanced against the
consequences (adverse effects and cost) of precautions taken.
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nges and issues with this revision include:

¢ Inclusion of the 4 Moments for Hand Hygiene is based on the World Health Organization (WHO) 5
Moments for Hand Hygiene. The 4 Moments for Hand Hygiene was developed by Public Health Ontario
for the HCW Just Clean Your Hands hygiene program, and later endorsed and adopted by the
Canadian Patient Safety Institute (CPSI) Hand Hygiene Challenge. The 4 Moments for Hand Hygiene
outline the four indications or moments to perform and monitor HCW adherence to hand hygiene.
These indications incorporate the principles of when to perform hand hygiene that are outlined in
the PHAC Hand Hygiene Practices in Healthcare Settings document.

Available at: http://publications.gc.ca/collections/collection 2012/aspc-phac/HP40-74-2012-eng.pdf

¢ Antimicrobial-resistant organisms (AROs) are an increasing problem and public health challenge.
The AROs of most significant concern in Canada are MRSA and CPE. CPE has caused major
outbreaks world wide, with associated morbidity and mortality. Although numbers of CPE in
Canada have been small compared to incidence in other countries, we have started to see an
increase. Another antimicrobial-resistant organism of concern is multi-drug resistant Candida auris.

* Emerging or novel respiratory pathogens that cause acute respiratory infections are a potential
impact to public health. These infections include Severe Acute Respiratory Infection (SARI), Middle
East Respiratory Syndrome Coronavirus (MERS-CoV), avian influenza and pandemic influenza.

B. Routine Practices

Routine Practices are the IP&C practices for usein the routine care of ALL patients at ALL timesin ALL health care
settings and are determined by patient characteristics, the environment and the task to be performed.

Performing an ORA (see PART A, Section III, B, 1 below) and addressing any deficiencies identified provides the
framework to ensure that appropriate components in the Hierarchy of Controls related to Routine Practices are in
place to minimize the risk of exposure to, and transmission of, microorganisms within health care settings.

A PCRA (see PART A, Section III, C, 1 below) is performed by HCWs to determine the appropriate control measures
required to provide safe patient care (i.e., protect the patient from transmission of microorganisms) and to protect
the HCW from exposure to microorganisms (e.g., from sprays of blood, body fluids, respiratory tract or other
secretions or excretions and contaminated needles and other sharps).

Routine Practices include:

* point of care risk assessment
* hand hygiene (including point of care ABHR)
* source control (triage, early diagnosis and treatment, respiratory hygiene and spatial separation)
* patient accommodation, placement and flow
* aseptic technique
* use of personal protective equipment
¢ sharps safety and prevention of bloodborne transmission
* management of the patient environment, including:
o cleaning of the patientenvironment
o cleaning and disinfection of non-critical patient care equipment
o handling of waste and linen
* education of patients, families and visitors

* visitor management
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C. Additional Precautions

Additional Precautions are implemented when the natural transmission characteristics or impact of infection

with a specific microorganism means Routine Practices may not be sufficient to prevent transmission (e.g.,
microorganisms with a low infectious dose, such as Shigella spp.; microorganisms spread by the droplet route,
such as respiratory syncytial virus (RSV); and epidemiologically significant microorganisms, such as antibiotic
resistant organisms (AROs). Additional Precautions may also be required when medical procedures increase the
risk of transmission of a specific agent (e.g., AGMPs) or because of the clinical situation (e.g., care of a young child,
incontinent adult or cognitively impaired individual). The application of Additional Precautions is specific to the
caresetting: acute care,ambulatory care, prehospital care, LTCand home care. The application of Routine Practices
always continues, even with the use of Additional Precautions.

Additional Precautions are conventionally divided into:

* Contact Precautions, for microorganisms of low infective dose or situations where heavy contamination of
the patient’s environment is anticipated

* Droplet Precautions, for microorganisms primarily transmitted by the large droplet route

* Airborne Precautions, for microorganisms transmitted by small particles through the air over extended time
and distance

Some infections can be transferred by more than one route and require a combination of Additional Precautions.

Performing an ORA (see PART A, Section III, B, 1. below) and addressing deficiencies provides the framework to
ensure that appropriate components in the Hierarchy of Controls (see PART A, Section III, A, below) related to
Additional Precautions are in place to minimize the risk of exposure to and transmission of infectious agents
within health care settings. Ensure health care workers are made aware of the ORA.

Protective Environment and Precautions:

Immunocompromised patients vary in their susceptibility to health care associated infections, depending on

the severity and duration of their immune compromised state. These patients are generally at increased risk for
bacterial, fungal, parasitic and viral infections from their own (endogenous) and exogenous sources. Generally,
immunocompromised patients can be cared for in the same environment as other patients. However, it is always
advisable to minimize exposure to other patients with highly transmissible infections, such as respiratory and
gastrointestinal infections. It is critical that HCWs and others who are acutely ill with a communicable infection
do not enter the room of immunocompromised patients and follow Routine Practices at all times.

There are other patients that are at increased risk for numerous types of opportunistic infections while receiving
health care. Examples of patients and conditions include but are not limited to:

* congenital or acquired immunodeficiency
* immunodeficiency due to chemotherapeutic agents
* immunodeficiency due to hematologic malignancies or solid organ transplants

* neutropenic patients

A protective environment is designed to minimize fungal spore counts in the air and reduce the risk of invasive
environmental fungal infections. A protective environment includes a high efficiency particulate air (HEPA)
filtered positive pressure environment. Protective environment/precautions would be needed for allogeneic
hematopoietic stem cell transplant patients, as well as those patients with significantly compromised immune
functions, specifically those patients whose absolute neutrophil count (ANC) is expected to fall or is less than 0.5
x 10°/L (500 cell/ul). Organizations with these types of patients should develop specific protocols to outline the
precautions required.
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D. Changing Populations and Health Care Delivery Systems

Health care systems are constantly evolving and going through restructuring. The patient population in acute care
hospitals continues to shift towards a group at higher risk for HAIs. New technologies and aggressive treatments,
many of which compromise host defences, have permitted patients with previously fatal diseases to survive.
Organ and hematopoietic stem cell transplants, HIV, and an aging population have increased the number of high-
risk patients. This has resulted in:

* increased acuity of illness in acute care facilities

* increased level of acuity in LTC (providing care such as intravenous therapy, hemodialysis or ventilation
therapy)

* performance of invasive procedures and complex treatments in day treatment or outpatient settings
exposing this population to the risk of HAIs

* transfer of care for many similar conditions or treatments to the home or outpatient settings

In addition, an aging population which is living longer and are increasingly reliant on prosthetic and indwelling
devices increases the demand for health care services.

HATI occurs across the continuum of care, from prehospital care to acute care hospitals, rehabilitation centers,
LTC facilities, nursing homes, adult patient care, ambulatory care centres and home care. Transfers of patients
between facilities and across different levels of care within facilities, as well as transfers back to Canada of
patients exposed to infectious agents in foreign countries (e.g., injured returning soldiers or patients with
hospitalization while in a foreign country) occurs frequently and increases the risk for transmission of
antimicrobial resistant microorganisms.

E. Burden of Health Care Associated Infections

Health care associated infections (e.g., surgical site infections and intravascular catheter-associated blood stream
infections) result in a substantial burden of disease in Canadians and are an important public health problem.
They remain a patient safety issue, represent a significant adverse outcome of Canada’s health care system and a
barrier to timely access to care for all Canadians.

There has been no comprehensive survey of the occurrence of HAIs in Canada. However, it is estimated that five
to 10 per cent of hospitalized Canadians will develop a HAI. A survey of sentinel Canadian hospitals in February
2002, by Gravel et al. found that 10.5 per cent of adult inpatients and 9.1 per cent of pediatric inpatients had an
HAI during the survey. In a repeat survey in 2009, including a similar hospital group, Gravel et al. found that 12.3
per cent of adult patients and 7.2 per cent of pediatric patients had a HAI on the survey day. Between the two
surveys, a 12 per cent increased prevalence of HAI (from 11.1 per cent to 12.4 per cent) was noted and the number
of patients on isolation precautions had nearly doubled from 7.7 per cent to 14.8 per cent, largely due to the
impact of C. difficile infection (CDI) and AROs [Personal Communication, CNISP 2010].

Extrapolating from U.S. data, Zoutman et al. estimated that approximately 220,000 HAIs occur annually in Canada
and more than 8,000 deaths occur each year, attributable to HAIs. This translates into approximately 285 deaths
per year in Manitoba. Health care associated infections vary in type, frequency and severity. For example, health
care associated urinary tract infections (UTI) are amongst the most common of all HAIs, but result in less serious
patient impact. In contrast, ventilator associated pneumonia (VAP) is less common, but has a case mortality rate
exceeding 10 per cent.

Health care associated infections are also costly to treat. They have a significant impact on health care spending

as a result of prolonged hospital stay and wait times, readmissions, longer staff hours, additional treatments,
laboratory testing and antimicrobial use, increased surveillance activities, single room accommodation for IP&C
purposes, PPE, cleaning supplies, outbreaks, increasing consumption of costly resources and occasionally, legal
and litigation costs (1). According to the U.S. Centers for Disease Control and Prevention, the overall annual, direct
medical costs of HAIs to hospitals in the U.S. ranges from US$35.7 to US$45 billion (2).

The emergence of AROs has also resulted in increased cost to the health care system. It is estimated that AROs
increase the annual direct and indirect costs to patients by an additional $40 million to $52 million in Canada (1).
Inastudy to determine the incremental cost attributable to methicillin-resistant Staphylococcus aureus (MRSA) in
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a Canadian hospital, patient specific hospitalization costs for a cohort of patients with hospital acquired MRSA
and a matched comparison group of uninfected patients were investigated. The median total hospitalization cost
per nosocomial MRSA patient (colonized and infected) was $14,841, while the corresponding cost for those in the
uninfected comparison group was $5,844, an incremental cost of $8,997 per nosocomial MRSA patient.

Daily living is often significantly affected for many patients with HAIs. For all HAIs, except SSI, many patients
experienced being seen as dirty and shameful, resulting in stigmatization and fear of contamination. In turn, this
influenced relationships, resulting in a distancing from family, friends and colleagues at work, with many patients
afraid to disclose their diagnosis for fear of rejection. Unlike most other medical conditions for which HCWs
responses toward patients tend to be supportive, they may be concerned to distance or protect themselves from
contagious patients (3).

It has been shown that patients with HAI remain in hospital longer on average than patients without infection,
with the longest hospital stay and highest costs associated with multiple infections (1). Patients with HAIs have
prolonged hospital stays (e.g., health care acquired surgical site infections prolong hospital stay by a mean of
25.7 days) and investigation and treatment of these infections consumes other health care resources. The fear

of acquiring an HAI may also impact the patient and community’s confidence in the delivery of health care (1).
Health care associated infections are therefore a significant barrier to access to care for other health conditions of
Canadians.

All health care interventions have potential risks, including risk of infection, as well as potential benefits.
Currently, not all HAIs are preventable. However, HAIs are not inevitable. Systematic approaches to HAI prevention
are highly effective in reducing their frequency. The gap between HAIs that can be prevented and those that are
currently being prevented is attributable to a lack of awareness and implementation of prevention strategies

by front line HCWs, and inadequate prioritization of HAI prevention strategies by health care managers and
administrators.

Application of Routine Practices and Additional Precautions for Preventing the Transmission of Infection in Health Care is an
important component of a comprehensive approach to HAI prevention. By adopting the recommendations in this
document across the continuum of care, the burden of HAIs in Manitoba can be reduced.

F. Balancing Risk and Benefit in Preventing Cross-Transmission

Ideally, care should be provided in a manner that maximizes the likelihood that all transmission of potential
microorganisms from all patients asymptomatically colonized, as well as symptomaticin all health care
settings, will be prevented. However, transmission of microorganisms in the health care setting cannot always be
prevented, and attempts to do so would entail additional costs and restrictive measures that interfere with the
quality of life for the patient or restrict beneficial medical procedures or interventions. Thus, IP&C practices must
be tailored to the level of care that is being provided and the inherent risk to the individual and the population if
infection occurs. Precautions that may be justified in terms of risk-benefit in an intensive care unit (ICU) or acute
care ward may not be of equal benefit or indicated for a patient in LTC.

Unnecessary use of Additional Precautions is to be avoided. Isolation practices can be stigmatizing and
psychologically damaging, which may adversely affect the quality of health care delivered (e.g., increased medical
errors). Furthermore, unnecessary isolation practices are expensive and consume limited health care resources
that could be used for other purposes to benefit other patients. Consequently, only IP&C isolation practices clearly
indicated in the care setting should be implemented, and these should be discontinued as soon as appropriate.

In most instances, the precautions to apply are clear-cut, based on the evidence available. In other situations,
certain measures may need to be modified for different types of health care settings, based on assessment of risks
and benefits. The benefit of reducing risk of transmission must be balanced against the cost (in quality of life,
adequacy of medical care, and monetary outlay) of the precautions required to achieve this reduction in risk.

JUNE 2019
Routine Practices and Additional Precautions: Preventing the Transmission of Infection in Health Care



Il. Principles of Transmission of Microorganisms

A. Chain of Infection

Epidemiologic analysis is essential to prevent disease by describing the distribution of illness (in terms of person,
place and time) and identifying modifiable factors that affect occurrence and outcomes. It provides the rationale
for control measures that minimize transmission of microorganisms, and ultimately reduce the incidence of HAIs
in patients and occupational infections in HCWs.

Transmission of microorganisms may result in transient carriage or long-term colonization, asymptomatic
infection or clinical disease. The presence of microorganisms in or on a host, with growth and multiplication,

but without tissue invasion or cellular injury, is referred to as colonization. Infection is the condition in which
microorganisms multiply within the body, and there is a response from the host’s immune defences. Infection
may or may not lead to clinical disease (symptomatic infection). The establishment of infection involves complex
interrelationships between the source of the infectious agent (microorganism), the susceptible host, and the
environment and requires the transmission of microorganisms from the source to a susceptible host. One
framework for understanding this complex relationship is the chain of infection, which can have six links (Figure
1la), including the:

* infectious agent

* reservoir

* portal of exit

* mode of transmission
* portal of entry

* susceptible host
Breaking any one of the links in the chain of infection will prevent infection from occurring (Figure 1b).
Figure 1a and 1b Chain of Infection
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A brief explanation of each link follows:

1. Infectious Agents (microorganisms)

These are bacteria, viruses, fungi, parasites and prions and can be either endogenous flora (i.e., patient’s own
microorganisms) or exogenous flora (i.e., microorganisms external to the patient, for example from other
individuals, plants or inanimate objects). Regardless of source, they are transient if they are temporarily

carried by the patient. (See PART A, Section II, B). Antimicrobials, disinfectants and hand hygiene with ABHRs

kill microorganisms, thereby breaking this link in the chain of infection. The characteristics of a particular
microorganism affect the ease of its transmission. Microorganisms that can survive environmental conditions and
remain viable on inanimate objects, such as patient care equipment, are more likely to be transmitted.

2. Reservoirs in Health Care

Humans, animals and the environment are reservoirs of infectious agents (microorganisms) relevant to health
care. Hand hygiene following contact with individuals or their environment, preoperative skin preparation and
cleaning the environment all reduce numbers of microorganisms present in a reservoir, breaking this link in the
Chain of Infection (See PART A, Section II, B).

3. Routes of Transmission

Routes of transmission of infectious agents (microorganisms) are conventionally categorized into five routes.
These are:

* contact

* droplet

* airborne

* common vehicle

* vectorborne
Transmission of the many varieties of microorganisms cannot always be circumscribed within a limited number
of transmission modes. Nevertheless these transmission categories have proven useful in describing the spread
of microorganisms in populations. The routes of transmission vary with the microorganisms involved. Some

microorganisms can be transferred by more than one route (See Part A, Section II, C). The appropriate use of
barriers and adherence to hand hygiene break this link in the chain of infection.

4. Portals of Entry

A portal of entry is the route by which an infectious agent enters the host. Examples include mucous membranes
of the respiratory tract, the gastrointestinal tract, the urinary tract, breaks in the skin (e.g., wounds) and devices
such as intravenous lines. This link in the chain of infection can be broken by:

* protecting portals of entry by covering wounds

* wearing PPE

* reducing breaches in the mechanical barriers of the skin and mucous membranes
* using sterilized equipment when required

¢ performing hand hygiene so that hands do not transfer microorganisms to a portal of entry

5. Portals of Exit

Portal of exit are the route by which an infectious agent (microorganism) leaves the reservoir (not all reservoirs
have an obvious portal of exit, e.g., the environment). Infectious agents are contained in blood, body fluids,
excretions, secretions and skin of human reservoirs, depending on the agent, and leave the reservoir through the
respiratory, gastrointestinal or integumentary (skin and mucous membranes) system. Reduction of excretions or
secretions, or covering portals of exit (e.g. dressings on wounds, masks) break this link in the chain of infection.
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6. Susceptible Host

An individual must be susceptible to the infectious agent (microorganism) for an infection to occur. Humans
do not become infected with most animal viruses because they do not have the appropriate cell receptors, and
individuals with circulating antibodies to vaccine-preventable diseases do not develop infection because the
immune response prevents the infectious agent from multiplying (See PART A, Section II, D). This link in the
chain of infection can be broken by ensuring host defences are maximized (e.g., through immunization, optimal
nutrition, reduction of smoking and control of diabetes).

B. Sources or Reservoirs of Infectious Agents (microorganisms)

The sources or reservoirs of infectious agents transmitted in health care may be human, animal or environmental.
Portals of exit vary by reservoir and infectious agent.

1. Human Sources

Source individuals may have active clinical disease, be in the asymptomatic or incubation period of an infection,
or may be transiently or indefinitely colonized with microorganisms, particularly on the skin and mucous
membranes. Human reservoirs include patients, HCWSs, household members and other visitors.

Transmission of microorganisms in health care is increased by the presence of:

* patients who visibly soil the environment or cannot maintain appropriate hygiene, including respiratory
hygiene

* patients who are cognitively impaired

* patients with uncontained secretions or excretions

* patients with wound drainage that cannot be contained by a dressing

* patients with fecal incontinence, if stools cannot be contained in incontinence products or diapers

* patients with viral respiratory or gastrointestinal infections, especially infants

2. Animal Sources

This is not a common mode of transmission of HAI in most care settings. The advent of pet therapy in acute care
and presence of companion animals in home and LTC provides some opportunity for zoonotic infection. Recently,
researchers have demonstrated transfer of MRSA and C. difficile to canine visitors, emphasizing the importance of
hand hygiene and environmental cleaning before and after contact with animals in health care settings.

3. Environmental Sources

Environmental factors may either assist or impede the transmission of microorganisms. The environment may
play a larger role in the survival and growth of certain microorganisms than previously appreciated, reinforcing
the importance of minimizing environmental contamination by patient secretions and excretions, avoiding
unnecessary hand contact with environmental surfaces and ensuring high standards for environmental cleaning
are maintained.

Respiratory viruses, rotavirus, norovirus, and C. difficile spores persist for prolonged periods in the environment.
The role of the environment is increasingly recognized as an important source of patient to patient transmission
of AROs.

The mobile environment (e.g., equipment and items that are shared between patients, if not cleaned between
uses), may be contaminated following exposure to one patient and be a source of transmission to other patients.
Examples of items implicated in the transmission of infection or known to be an environmental source of
contamination are listed in Table 1.
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Table 1: Examples of Environmental Sources of Contamination

Contaminated blood pressure cuffs in the
transmission of C. difficile and Klebsiella spp.

Contaminated thermometers in the
transmission of VRE and C. difficile

Ultrasonic nebulizers in the transmission of
MRSA

Reusable finger stick blood sampling devices
in the transmission of hepatitis B

Environmental surfaces near infant bedside
such as countertops, crib sides, pacifiers,
toys in the transmission of RSV

Toys in the transmission of multi-drug
resistant Pseudomonas aeruginosa

Patient care items contaminated but not

clearly implicated in the transmission

Call bells contaminated with VRE

Bedside tables, bedrails and furniture contaminated

with VRE and contaminated with MRSA

Tourniquets, monitoring devices, otoscopes,
stethoscopes

Computers, computer keyboards and faucets
Furnishings, mattresses, curtains and linen

Apparel, neckties and medical charts

C.

1.

Exposure to Infectious Agents (microorganisms)

Exposure to and Routes of Transmission of Infectious Agents

Exposure occurs when a susceptible host comes into contact with an infected source or contaminated

environment (e.g., inanimate or animate object, or via particles in the air). Not all exposures lead to transmission

and infection. The probability of transmission and infection is dependent on factors including:

host susceptibility

presence of host receptors for the microorganism

microorganism inoculum size

viability and virulence

effectiveness of the Hierarchy of Controls (see PART A, Section III, A) utilized by anorganization

individual barriers worn by a HCW
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Figure 2: Exposure to Fomite Particles

Figure 2 illustrates the continuum of infectious agent exposure specific to the contact, droplet or airborne routes
that may be relevant to a susceptible host with contact with an infected source or a contaminated environment
(physical or passive, face-to-face contact or close contact within two metres from an infected coughing source)
and when a susceptible host inhales a microorganism (as an aerosol or droplet). Research has demonstrated
that both droplet and airborne-sized particles can be found in the air at close proximity (up to two metres) to

a coughing or sneezing source. In addition, a portion of larger particles (droplets) may desiccate and become
smaller while in the air, becoming in effect, droplet nuclei. Particles with a diameter of 1 um to 10 um may
penetrate as far as the alveolar ducts (beyond the vocal cords) but may also be deposited at any point in the
respiratory tract, as shown in Figure 3.

|  Range, face to face to within the
room

Particle size: < 10 pm

Airborne

» Range, face to face to beyond
the room

Particle size(um)

Naso-Pharyngeal
Particles

. \ Inhalable
Tracheo-Bronchial N .
. /7 Fraction
Particles
Alveolar
Particles

Figure 3. Deposition regions of the respiratory tract for the various particle sizes
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Continuum of Droplet and Airborne Exposure

The probability of airborne exposure to an infectious aerosol is influenced by several factors in addition to the
proximity of the infected source to the host. These include the particle sizes containing the infectious agent, the
viability of the infectious agent, and the animate and inanimate environment of a room (e.g., the concentration of
the viral particles in droplet nuclei, the concentration of aerosol in the room, the relative humidity, the direction of
air flow and the number of air changes per hour in the room).

Particles of a variety of sizes are expelled from the human airway during coughing, sneezing, talking and medical
procedures. The size of these particles and the distance they will be propelled is dependent on the force generated
by the individual or the procedure. Large particles (greater than 10 um) will fall quickly (in a few seconds) to the
ground. However, smaller particles may remain suspended for a significantly longer time: tens of seconds for a
droplet of 10 um diameter and minutes or hours longer for small droplet nuclei. The particles that remain aloft for
minutes or hours (less than 10 um diameter) can be carried by air currents over a measurable distance, including
beyond the room, and are considered to represent an airborne exposure.

2. Routes of Transmission

Routes of transmission of microorganisms have conventionally been classified as contact,

droplet, airborne, common vehicle and vectorborne. The routes of transmission vary with

the microorganisms involved. For most microorganisms, transmission may primarily be

by one route, such as direct or indirect contact (e.g., rotavirus or C. difficile), droplet route :
(e.g., pertussis) or airborne route (e.g., Mycobacterium tuberculosis). Some infectious agents,

however, may be transmitted by more than one route (e.g., RSV can be transmitted by both

the droplet and contact routes).

a. Contact Exposure and Transmission

Contact exposure occurs when microorganisms are transferred through physical

contact between an infected source and a host, or through the passive transfer of the
microorganisms to a host, via an intermediate object. Hands can be contaminated by
contact with an infected source, or by contact with contaminated inanimate surfaces, or
objects in the immediate environment of an infected source.

Contact exposure includes both direct contact and indirect contact:

i) Direct contact exposure occurs when the transfer of microorganisms results from
direct physical contact between an infected or colonized source and a host (body
surface to body surface, without barriers) such as shaking hands (as shown in Figure 4).

ii) With indirect contact exposure there is passive transfer of microorganisms to a
host via an intermediate object, such as contaminated hands not cleaned between
episodes of patient care, contaminated patient care equipment (e.g., commodes,
wheelchairs, base of electronic thermometers, BP cuffs or monitoring equipment),
surfaces such as bedrails that are not appropriately cleaned and disinfected between
patients, or devices that have manufacturing defects that impede appropriate
reprocessing.

Other inanimate objects in the patient’s environment that may also be involved include
computers, toys and electronic recreational devices that are not cleaned and disinfected
between patients (as shown in Figure 5).

Contact transmission occurs when contact exposure leads to an infectious dose of viable
microorganisms from an infected or contaminated source, resulting in colonization or
infection of a susceptible host.

Microorganisms transmitted by the contact route include many of the epidemiologically
significant microorganisms in health care settings, such as C. difficile, AROs (e.g., MRSA
and CPE), and the viruses that cause gastroenteritis (see Appendix I). Other infectious
agents, especially respiratory viruses (e.g., RSV, influenza, parainfluenza and rhinovirus)
that are expelled in large droplets, remain viable in droplets that settle on objects in

the immediate environment of the patient and survive long enough on surfaces to
contaminate the hands of patients or HCWs.

Figure 4: Direct
contact where
there is skin

to skin contact
between two
persons

Figure 5:
Indirect contact
where there is
contact with

an inanimate
object, which
may serve as
the vehicle for
transmission of
pathogens
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See Part C, Tables 5 and 6 for the complete list of microorganisms transmitted by the contact route. Prevention
and control of infectious agents transmitted by the contact route requires adherence to Routine Practices and
Contact Precautions.

Droplet Exposure and Transmission

Droplet exposure may occur when droplets that contain microorganisms are propelled
a short distance (within two metres) through the air and are deposited on the mucous
membranes of a host. Droplets may also contaminate the immediate environment
when they settle on surfaces and may contribute to contact transmission (as shown in
Figure 6).

Droplets are generated naturally from an infected source primarily during coughing,
sneezing and talking, or artificially through AGMPs. Aerosol-generating medical
procedures may also result in the generation of smaller infectious droplets that can
travel further than those generated spontaneously from patients (see PART A, Section
IL, C(2)c, for further discussion on AGMPs). The coughs and sneezes of some individuals
(e.g., young children or frail elderly) may not be forceful enough to propel droplets as Figure 6: Droplet
far as two metres.

transmission where
Droplets of various sizes (see Figure 2) may contaminate the immediate environment large respiratory
when they settle on surfaces. Some microorganisms may remain viable for extended particles travel up
periods of time and contribute to contact transmission (e.g., many respiratory viruses).

Large aerosol particles (greater than 10 um diameter) will fall to the surface in a few to 2 metres
seconds, and droplet exposure can only occur if the source and host are in close
proximity (within two metres). Some microorganisms expelled in large droplets are
very fragile and do not survive outside the human host or on surfaces (e.g., Bordetella
pertussis and meningococcus).

Droplet transmission occurs when the droplets that contain an infectious dose of viable particles are propelled
a short distance (less than two metres) through the air and are deposited on the mucous membranes of the
eyes, nose or mouth of a susceptible host, and overcome host defences.

Microorganisms transmitted by the droplet route include viruses that cause respiratory tract infections (e.g.,
RSV, influenza, parainfluenza, rhinovirus and adenovirus), rubella, mumps, and B. pertussis. See Part C, Tables 5
and 6 for a complete list of microorganisms transmitted by the droplet route.

Prevention and control of infections transmitted by the droplet route involves immunization for those that are
vaccine preventable and adhering to Routine Practices and Droplet Precautions.

Airborne Exposure and Transmission

Airborne exposure may occur if small particles (i.e., aerosols containing droplet nuclei)
with viable microorganisms are generated and propelled over short or long distances,
and inhaled. Aerosols containing viable microorganisms are generated naturally from o e .
an infected source during coughing, sneezing and talking, or artificially through AGMPs. ‘B .o .
Airborne exposure may result immediately after generation (i.e., the direct projection of ;
an aerosol containing viable amounts of microorganisms through the air, and directly

captured by a susceptible host’s respiratory system) or after a longer period of time.

Droplet nuclei can remain suspended in the air for a period of time before settling out

of the air, during which time a susceptible host may inhale the suspended aerosol (as

shown in Figure 7).

Airborne transmission may occur when viable microorganisms contained in aerosolized

secretions from an infected source are propelled a short distance (within two metres) Figure 7: Airborne
through the air, are inhaled, come into contact with receptors in a susceptible host’s transmission
airway, overcome host defences and cause disease. For transmission of infection to h b Il
occur, the microorganisms contained in the particles must be capable of remaining w e!‘e y sma
viable in the air for a prolonged period of time and the susceptible host must be exposed particles travel
to a sufficient concentration (infectious dose) of these viable microorganisms. Infection long distances
can result only if the appropriate receptors for the infectious agents are present at
the site of exposure. Figure 3 depicts the regions of the respiratory tract with the size
classification of particles and their corresponding region of deposition.

JUNE 2019

Routine Practices and Additional Precautions: Preventing the Transmission of Infection in Health Care



Varicella zoster virus (chickenpox), M. tuberculosis, rubeola virus (measles), smallpox, monkeypox, viral
hemorrhagic fever viruses and some other pathogens are transmitted by the airborne route. Measles
transmission has been reported up to 90 minutes after the index case has left the room.

Part C, Tables 5 and 6 provide a complete list of microorganisms transmitted by the airborne route.

Prevention and control of infections transmitted by the airborne route includes vaccination for vaccine
preventable diseases, and adhering to Routine Practices and Airborne Precautions, as outlined in Part B,
Section IV, sub-section (iii). Specific requirements related to Airborne Precautions recommend that immune
HCWs work with patients who have chickenpox/shingles or measles and that airflow is controlled. Control
of airflow ensures ventilation systems with adequate rates of air exchange and appropriate pressure
differentials to maintain direction of flow as required for an airborne infection isolation room (AIIR).

Appendix III provides information regarding the length of time it takes for the removal of airborne
contaminants in an empty room with no ongoing aerosol-generating source. This is the time required to
ensure the room is safe to use for a new patient, or for health care workers to enter without a N95 respirator.

Aerosol-generating Medical Procedures

Aerosol-generating medical procedures can generate aerosols as a result of artificial manipulation of a patient’s
airway. Several types of AGMPS have been associated with an increased risk of tuberculosis (TB), Severe Acute
Respiratory Syndrome (SARS), and Middle East Respiratory Syndrome (MERS-CoV) transmission. While there
is some evidence for the spread of infections via droplets and aerosols by these procedures, further research
isneeded to quantify the risk. Infection transmission may increase during AGMPs because of the potential to
generate a high volume of respiratory aerosols that may be propelled over alonger distance than with natural
dispersion. Examples of AGMPsinclude:

* intubation and related procedures (e.g., manual ventilation, open endotracheal suctioning)

* cardiopulmonary resuscitation

* bronchoscopy

* sputum induction

* nebulized therapy

* autopsy

* non-invasive positive pressure ventilation (CPAP, BiPAP)
Other medical procedures may result in the generation of aerosols, but there is no evidence that documents
transmission of respiratory infections, including TB, SARS orinfluenza. Examples of these proceduresinclude:

* high-frequency oscillatory ventilation

* tracheostomy care

* chest physiotherapy

* obtaining nasopharyngeal swabs or aspirates
Patients should be carefully assessed for signs or symptoms of suspected or confirmed TB, SARS or other
emerging respiratory infections, prior to performing AGMPs. Strategies to reduce aerosol generation are
required when performing AGMPs on patients with signs and symptoms of suspected or confirmed infectious
tuberculosis, SARS, MERS CoV, SARI or other emerging pathogens, for which transmission characteristics are not
yet known. Refer to Part B, Section IV, sub-section (iii) 1(b). For novel influenza viruses or emergence of as yet

unknown pathogens, refer to the PHAC website www.canada.ca/en/public-health/services/diseases/pandemic-
flu/health-professionals.html for specific guidance documents.

Routine Practices are generally sufficient for AGMPs performed on patients with no signs or symptoms of
suspected or confirmed TB, SARS or other emerging respiratory infections. However, there may be instances
where Additional Precautions are indicated as specified in Tables 5 and 6 (e.g., Droplet and Contact Precautions
for RSV).
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d. Common Vehicle Transmission

Common vehicle transmission is infection acquired by multiple people from a single
contaminated source, such as food, multi-dose vials, intravenous fluids or equipment,
etc. Control is achieved by maintaining appropriate standards in the preparation of food
and medications, and in decontamination of shared equipment (see Figure 8).

e. Vectorborne Transmission

Vectorborne transmission is transmission by insect vectors and is prevented by
appropriate hospital construction and maintenance, closed or screened windows and Figure 8: An
proper housekeeping. Such transmission has rarely, if ever, been reported in Canadian example of
health care settings (see Figure 9). P .
common vehicle

transmission is

D. Host Factors a contaminated

. . . : _ multi-dose vial
Microorganisms must gain access to a susceptible host by a receptive portal of entry for

transmission to occur. The risk of transmission is influenced by the susceptibility of the
host. The host’s defences, if normal, may be able to eliminate a few microorganisms, but
be overwhelmed by a large number, while an immunocompromised host may not be able
to eliminate even a small number of organisms. Host defences, both non-specific (e.g.,
normal flora, intact skin, neutrophils and macrophages) and specific (antibodies and cell-
mediated responses), may be altered by extremes of age, underlying disease (e.g., diabetes, Figure 9: Disease
HIV, malignancy or transplantation), genetic factors or medications. Additional factors .
that facilitate acquisiti i i : transmitted
quisition of microorganisms are:

. . by insects is
* invasive/surgical procedures
an example of
* radiation therapy vectorborne
* breaks in the skin and breaching of normal barriers, such as occurs with the transmissions

presence of invasive medical devices (e.g., endotracheal tubes, indwelling urethral
catheters and intravascular devices)

* provision of wound care

E. Outcomes of Transmission of Infectious Agents (Microorganisms)

Whether or not transmission results in colonization, asymptomatic infection or clinical disease depends on
the pathogenicity and virulence of the infectious agent (microorganism), the inoculum size and the integrity
of host defences (see Section II, D, above). Some microorganisms are inherently pathogenic and cause disease
in any susceptible host (e.g., varicella). whereas others are opportunists causing infection only under special
circumstances (e.g., coagulase-negative staphylococci in people who have prosthetic devices). Factors which
contribute to the virulence of a microorganism may include:

* toxin production

* invasiveness

* presence of capsule

¢ adherence mechanisms

¢ ability to survive in host cells
For example, Ebola virus has high virulence and rhinovirus has low virulence. Some microorganisms are highly
pathogenic and need only a low inoculum to cause disease (e.g., Shigella).
1. Colonization

The presence of microorganisms in or on a host with growth and multiplication, but without tissue invasion
or cellular injury, is referred to as colonization. For most microorganisms, colonization is far more frequent
than clinical disease. Colonization of the nasopharynx with aerobic Gr