I.B.3. Modes of transmission Several classes of pathogens can cause infection, including
bacteria, viruses, fungi, parasites, and prions. The modes of transmission vary by type of
organism and some infectious agents may be transmitted by more than one route: some are
transmitted primarily by direct or indirect contact, (e.g., Herpes simplex virus [HSV], respiratory
syncytial virus, Staphylococcus aureus), others by the droplet, (e.g., influenza virus, B.
pertussis) or airborne routes (e.g., M. tuberculosis). Other infectious agents, such as bloodborne
viruses (e.g., hepatitis B and C viruses [HBV, HCV] and HIV are transmitted rarely in healthcare
settings, via percutaneous or mucous membrane exposure. Importantly, not all infectious agents
are transmitted from person to person. These are distinguished in Appendix A. The three
principal routes of transmission are summarized below.

I.B.3.a. Contact transmission The most common mode of transmission, contact
transmission is divided into two subgroups: direct contact and indirect contact.

I.B.3.a.i. Direct contact transmission Direct transmission occurs when microorganisms are
transferred from one infected person to another person without a contaminated intermediate
object or person. Opportunities for direct contact transmission between patients and healthcare
personnel have 1I7oeen summarized in the Guideline for Infection Control in Healthcare

Personnel, 1998 and include:
. blood or other blood-containing body fluids from a patient directly enters a caregiver’s
66 67

body through contact with a mucous membrane or breaks (i.e., cuts, abrasions) in the skin

. mites from a scabies-infested patient are transferred ggaghe skin of a caregiver while

he/she is having direct ungloved contact with the patient’s skin

. a healthcare provider develops herpetic whitlow on a finger after contact with HSV when

providing oral care to a patient without using gloves or HSV is tranosrr11itted to a patient from a
7

herpetic whitlow on an ungloved hand of a healthcare worker (HCW)

I.B.3.a.ii. Indirect contact transmission Indirect transmission involves the transfer of an
infectious agent through a contaminated intermediate object or person. In the absence of a
point-source outbreak, it is difficult to determine how indirect transmission occurs. However,
extensive evidence cited in the Guideline for Hand Hygiene in Health-Care Settings suggests

that the contaminate% hands of healthcare personnel are important contributors to indirect

contact transmission . Examples of opportunities for indirect contact transmission include:
. Hands of healthcare personnel may transmit pathogens after touching an infected or

colonized body site on one patient or a cggt%minated inanimate object, if hand hygiene is not

performed before touching another patient.
. Patient-care devices (e.g., electronic thermometers, glucose monitoring devices) may
transmit pathogens if devices contaminated with blood 7(31r75b7<7)dy fluids are shared between

patients without cleaning and disinfecting between patients
. Shared t(2)4ys 8rnagy become a vehicle for transmitting respiratory viruses (e.g., ggspiratory
, 718, 7

syncytial virus or pathogenic bacteria (e.g., Pseudomonas aeruginosa ) among
pediatric patients.

. Instruments that are inadequately cleaned bes’ﬁvgeen patients before disinfection or
-85

sterilization (e.g., endoscopes or surgical instruments) . Sgr that have manufacturing defects

that interfere with the effectiveness of reprocessing may transmit bacterial and viral
pathogens.



Clothing, uniforms, laboratory coats, or isolation gowns used as personal protective equipment
(PPE), may become contaminated with potential pa’grgogens ag’;er care of a patient 9c(:)olonized or

infected with an infectious agent, (e.g., MRSA , VRE , and C. difficle . Although
contaminated clothing has not been implicated directly in transmission, the potential exists for
soiled garments to transfer infectious agents to successive patients.

I.B.3.b. Droplet transmission Droplet transmission is, technically, a form of contact
transmission, and some infectious agents transmitted by the droplet route also may be
transmitted by the direct and indirect contact routes. However, in contrast to contact
transmission, respiratory droplets carrying infectious pathogens transmit infection when they
travel directly from the respiratory tract of the infectious individual to susceptible mucosal

surfaces of the recipient, generally over short distances, necessitating facial protection.
91, 92

Respiratory droplets are generated when an infected person co%g]gles, sneezes, or talks or

during proceduges such as suctioning, endotracheal igguggation, , cough induction by chest
7

physiotherapy  and cardiopulmonary resuscitation .ﬂ%vj(%ence for droplet transr?Oifsion

comes from epidemiological studies of disease outbreaks , experimental studies and
91, 105

from information on aerosol dynamics . Studies have shown that the nasal mucosa,
conjunctivae and less frequently the mouth, are susceptible portals of entry for respiratory

viruses
106

. The maximum distance for droplet transmission is currently unresolved, although pathogens
transmitted by the droplet route have not been transmitted through the air over long distances,
in contrast to the airborne pathogens discussed below. Historically, the area of defined risk has

been a distance of <3 feet a&c?))ugg the patient and is based on epidemiologic and simulated

studies of selected infections . Using this distance for donning masks has been effective in

preventing transmission of infectious agents via the droplet route. However, experimental
107, 108 101

studies with smallpox and investigations during the global SARS outbreaks of 2003

suggest that droplets from patients with these two infections could reach persons located 6 feet
or more from their source. It is likely that the distance droplets travel depends on the velocity
and mechanism by which respiratory droplets are propelled from the source, the density of

respiratory secretions, environmental factors such as ten?(;))erature and humidity, and the ability
5

of the pathogen to maintain infectivity over that distance . Thus, a distance of <3 feet around
the patient is best viewed as an example of what is meant by “a short distance from a patient”
and should not be used as the sole criterion for deciding when a mask should be donned to
protect from droplet exposure. Based on these considerations, it may be prudent to don a mask
when within 6 to 10 feet of the patient or upon entry into the patient’'s room, especially when
exposure to emerging or highly virulent pathogens is likely. More studies are needed to improve
understanding of droplet transmission under various circumstances.

Droplet size is another variable under discussion. Droplets traditionally have been defined as
being >5 um in size. Droplet nuclei, particles arising from desiccation of susp?&ded droplets,

have been associated with airborne transmission and defined as <5 um in size , a reflection
of the pathogenesis of pulmonary tuberculosis which is not generalizeable to other organisms.
Observations of particle dynamics have demonstrated that a range of droplet sizes, including



109
those with diameters of 30um or greater, can remain suspendedin the air . The behavior of

droplets and droplet nuclei affect recommendations for preventing transmission. Whereas fine
airborne particles containing pathogens that are able to remain infective may transmit infections
over long distances, requiring AlIR to prevent its dissemination within a facility; organisms
transmitted by the droplet route do not remain infective over long distances, and therefore do
not require special air handling and ventilation. Examplesoof infectious agents that are

transmltted via the droplet route include Bordetella pertussis , influenza virus adenowrus

rhmowrus , Mycoplasma pneumoniae , SARS-associated coronavirus (SARS- CoV)
96, 113 114 95, 103, 115

, group A streptococcus , and Neisseria meningitidis . Although respiratory
syncytial virus may be transmitted by the droplet route, direct contact with infected respiratory

secretions is the most important determinant of transmission and consistent adherence to
24,116, 117

Standard plus Contact Precautions prevents transmission in healthcare settings .

Rarely, pathogens that are not transmitted routinely by the droplet route are dispersed into the
air over short distances. For example, although S. aureus is transmitted most frequently by the
contact route, viral upper respiratory tract infection has been associated with increased

dispersal of S. aureus from the nose into the air for a distance of 4 feet under both outbre1a8k1§0nd

experimental conditions and is known as the “cloud baby” and “cloud adult” phenomenon

[.B.3.c. Airborne transmission Airborne transmission occurs by dissemination of either
airborne droplet nuclei or small particles in the respirable size range containing infectious
agents that remain infective over time and distance (e.g., spores of Aspergillus spp, and
Mycobacterium tuberculosis). Microorganisms carried in this manner may be dispersed over
long distances by air currents and may be inhaled by susceptible individuals who have not had

face-to-face contact with (or been in the same room with) the infectious individual
121-124

Preventing the spread of pathogens that are transmitted by the airborne route requires the

use of special air handling 1arzgj ventilation systems (e.g., AlIRs) to contain and then safely

remove the infectious agent . Infectious agents to which this applies include Mycobacterium
124-127 123

tuberculosis , rubeola virus (measles) , and varicella-zoster virus (chickenpox) . In
addition, published data suggest the possibility that variola virus (smallpox) may be transmitted
over long distances through the air under unusual circumstances and AllRs are recommended

for this agent as well; hochoeg/eg,s cjggplet and contact routes are the more frequent routes of

transmission for smallpox . In addition to AlIRs, respiratory protection with NIOSH
certified N95 or higher level respirator is recommended for healthcare personnzel entering the

AlIR to prevent acquisition of airborne infectious agents such as M. tuberculosis

130, 131 104

For certain other respiratory infectious agents, such as influenza and rhinovirus , and
132 133

even some gastrointestinal viruses (e.g., norovirus  and rotavirus ) there is some evidence
that the pathogen may be transmitted via small-particle aerosols, under natural and
experimental conditions. Such transmission has occurred over distances longer than 3 feet but
within a defined airspace (e.g., patient room), suggesting that it is unlikely that these agents
remain viable on air currents that travel long distances. AlIRs are not required routinely to
prevent transmission of these agents.



llI.B. Transmission-Based Precautions There are three categories of Transmission-Based
Precautions: Contact Precautions, Droplet Precautions, and Airborne Precautions.
Transmission-Based Precautions are used when the route(s) of transmission is (are) not
completely interrupted using Standard Precautions alone. For some diseases that have multiple
routes of transmission (e.g., SARS), more than one Transmission-Based Precautions category
may be used. When used either singly or in combination, they are always used in addition to
Standard Precautions. See Appendix A for recommended precautions for specific infections.

When Transmission-Based Precautions are indicated, efforts must be made to countergzcot

possible adverse effects on patients (i.e., anxiety, depression and other mood disturbances
922 923 924-926

, perceptions of stigma . reduced contact with clinical staff , and increases in
565

preventable adverse events  in order to improve acceptance by the patients and adherence
by HCWs.

Contact Precautions Contact Precautions are intended to prevent transmission of
infectious agents, including epidemiologically important microorganisms, which are spread by
direct or indirect contact with the patient or the patient’'s environment as described in [.B.3.a.
The specific agents and circumstance for which Contact Precautions are indicated are found in
Appendix

The application of Contact Precautions for patigezglts infected or colonized with MDROs is

described in the 2006 HICPAC/CDC MDRO guideline . Contact Precautions also apply where
the presence of excessive wound drainage, fecal incontinence, or other discharges from the
body suggest an increased potential for extensive environmental contamination and risk of
transmission. A single-patient room is preferred for patients who require Contact Precautions.
When a single-patient room is not available, consultation with infection control personnel is
recommended to assess the various risks associated with other patient placement options (e.qg.,
cohorting, keeping the patient with an existing roommate). In multi-patient rooms, >3 feet spatial
separation between beds is advised to reduce the opportunities for inadvertent sharing of items
between the infected/colonized patient and other patients. Healthcare personnel caring for
patients on Contact Precautions wear a gown and gloves for all interactions that may involve
contact with the patient or potentially contaminated areas in the patient’s environment. Donning
PPE upon room entry and discarding before exiting the patient room is done to contain

pathogens, especially those that have been implicated in transmission through environmepte;l
54, 72,

contamination (e.g., VRE, difficile, noroviruses and other intestinal tract pathogens; RSV)
73,78, 274,



l11.B.2. Droplet Precautions Droplet Precautions are intended to prevent transmission of
pathogens spread through close respiratory or mucous membrane contact with respiratory
secretions as described in I.B.3.b. Because these pathogens do not remain infectious over long
distances in a healthcare facility, special air handling and ventilation are not required to prevent
droplet transmission. Infectious agents for which Droplet Precautions are indicated are found in
Appendix A and include B. pertussis, influenza virus, adenovirus, rhinovirus, N. meningitides,
and group A streptococcus (for the first 24 hours of antimicrobial therapy). A single patient room
is preferred for patients who require Droplet Precautions. When a single-patient room is not
available, consultation with infection control personnel is recommended to assess the various
risks associated with other patient placement options (e.g., cohorting, keeping the patient with
an existing roommate). Spatial separation of > 3 feet and drawing the curtain between patient
beds is especially important for patients in multi-bed rooms with infections transmitted by the
droplet route. Healthcare personnel wear a mask (a respirator is not necessary) for close
contact with infectious patient; the mask is generally donned upon room entry. Patients on
Droplet Precautions who must be transported outside of the room should wear a mask if
tolerated and follow Respiratory Hygiene/Cough Etiquette.

[11.B.3. Airborne Precautions Airborne Precautions prevent transmission of infectious agents
that remain infectious over long distances when suspended in the air (e.g., rubeola virus
[measles], varicella virus [chickenpox], M. tuberculosis, and possibly SARS-CoV) as described
in 1.B.3.c and Appendix A. The preferred placement for patients who require Airborne
Precautions is in an airborne infection isolation room (AlIR). An AlIR is a single-patient room
that is equipped with special air handling and ventilation capacity that meet the American
Institute of Architects/Facility Guidelines Institute (AIA/FGI) standards for AlIRs (i.e., monitored
negative pressure relative to the surrounding area, 12 air exchanges per hour for new

construction and renovation and 6 air exchanges per hour for existing facilities, air exhausted
12, 13

directly to the outside or recirculated through HEPA filtration before return) . Some states
require the availability of such rooms in hospitals, emergency departments, and nursing homes
that care for patients with M. tuberculosis. A respiratory protection program that includes
education about use of respirators, fit-testing, and user seal checks is required in any facility
with AlIRs. In settings where Airborne Precautions cannot be implemented due to limited
engineering resources (e.g., physician offices), masking the patient, placing the patient in a
private room (e.g., office examination room) with the door closed, and providing N95 or higher
level respirators or masks if respirators are not available for healthcare personnel will reduce the
likelihood of airborne transmission until the patient is either transferred to a facility with an AlIR
or returned to the home environment, as deemed medically appropriate. Healthcare personnel
caring for patients on Airborne Precautions wear a mask or respirator, depending on the
disease-specific recommendations (Respiratory Protection II.E.4, Table 2, and Appendix A), that
is donned prior to room entry. Whenever possible, non-immune HCWs should not care for
patients with vaccine-preventable airborne diseases (e.g., measles, chickenpox, and smallpox).



