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S4-II. INFLUENZA TRANSMISSION

A. Modes of transmission

Despite the prevalence of influenza year after year, most information on the modes of influenza transmission from person to

person is indirect and largely obtained through observations during outbreaks in healthcare facilities and other settings (e.g.,

cruise ships, airplanes, schools, and colleges); the amount of direct scientific information is very limited. However, the

epidemiologic pattern observed is generally consistent with spread through close contact (i.e., exposure to large respiratory

droplets, direct contact, or near-range exposure to aerosols). While some observational and animal studies support airborne

transmission through small particle aerosols, there is little evidence of airborne transmission over long distances or prolonged

periods of time (as is seen with M. tuberculosis). The relative contributions and clinical importance of the different modes of

influenza transmission are currently unknown.

1. Droplet transmission (www.cdc.gov/ncidod/hip/ISOLAT/std_prec_excerpt.htm)

Droplet transmission involves contact of the conjunctivae or the mucous membranes of the nose or mouth of a susceptible

person with large-particle droplets containing microorganisms generated from a person who has a clinical disease or who is

a carrier of the microorganism. Droplets are generated from the source person primarily during coughing, sneezing, or talking

and during the performance of certain procedures such as suctioning and bronchoscopy. Transmission via large-particle

droplets requires close contact between source and recipient persons, because droplets do not remain suspended in the air and

generally travel only short distances (about 3 feet) through the air. Because droplets do not remain suspended in the air, special

air handling and ventilation are not required to prevent droplet transmission.

Based on epidemiologic patterns of disease transmission, large droplet transmission has been considered a major route of

influenza transmission. However, data directly demonstrating large droplet transmission of influenza in human outbreaks is

indirect and limited.
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2. Contact transmission (www.cdc.gov/ncidod/hip/ISOLAT/contact_prec_excerpt.htm)

Direct-contact transmission involves skin-to-skin contact and physical transfer of microorganisms to a susceptible host from

an infected or colonized person, such as occurs when personnel turn patients, bathe patients, or perform other patient-care

activities that require physical contact. Direct-contact transmission also can occur between two patients (e.g., by hand

contact), with one serving as the source of infectious microorganisms and the other as a susceptible host. Indirect-contact transmission involves contact of a susceptible host with a contaminated intermediate object, usually inanimate, in the

patient's environment. Contact transmission of influenza may occur through either direct skin-to-skin contact or through indirect contact with virus in the environment. Transmission via contaminated hands and fomites has been suggested as a contributing factor in some studies. However, there is insufficient data to determine the proportion of influenza transmission that is attributable to direct or indirect contact.

3. Airborne transmission (www.cdc.gov/ncidod/hip/ISOLAT/airborne_prec_excerpt.htm)

Airborne transmission occurs by dissemination of either airborne droplet nuclei or small particles in the respirable size range

containing the infectious agent. Microorganisms carried in this manner—such as M. tuberculosis— 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. Organisms transmitted in this manner must be capable of sustaining

infectivity, despite desiccation and environmental variation that generally limit survival in the airborne state. Preventing the

spread of agents that are transmitted by the airborne route requires the use of special air handling and ventilation systems

(e.g., negative pressure rooms).

The relative contribution of airborne transmission to influenza outbreaks is uncertain. Evidence is limited and is principally

derived from laboratory studies in animals and some observational studies of influenza outbreaks in humans, particularly on

cruise ships and airplanes, where other mechanisms of transmission were also present. Additional information suggesting

airborne transmission was reported in a Veterans Administration Hospital study that found lower rates of influenza in wards

exposed to ultraviolet radiation (which inactivates influenza viruses) than in wards without UV radiation. Another study

indicated that humidity can play a role in the infectivity of aerosolized influenza, although the influence of humidity on the

formation of droplet nuclei was not evaluated.

Small-particle aerosols. There is no evidence that influenza transmission can occur across long distances (e.g., through

ventilation systems) or through prolonged residence in air, as seen with airborne diseases such as tuberculosis. However,

transmission may occur at shorter distances through inhalation of small-particle aerosols (droplet nuclei), particularly in

shared air spaces with poor air circulation. An experimental study involving human volunteers found that illness could be

induced with substantially lower virus titers when influenza virus was administered as a small droplet aerosol rather than as

nasal droplets, suggesting that infection is most efficiently induced when virus is deposited in the lower rather than the upper

respiratory tract. While this study supports the possibility of droplet nuclei transmission of influenza, the proportion of

infections acquired through droplet nuclei—as compared with large droplet or contact spread—is unknown.

It is likely that some aerosol-generating procedures (e.g., endotracheal intubation, suctioning, nebulizer treatment,

bronchosocopy) could increase the potential for dissemination of droplet nuclei in the immediate vicinity of the patient. (Although

transmission of SARS-CoV was reported in a Canadian hospital during an aerosol-generating procedure [intubation], it occurred

in a situation involving environmental contamination with respiratory secretions.) Although this mode of transmission has not

been evaluated for influenza, additional precautions for healthcare personnel who perform aerosol-generating procedures on

influenza patients may be warranted.
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BOX 1. SUMMARY OF INFECTION CONTROL RECOMMENDATIONS FOR CARE OF

PATIENTS WITH PANDEMIC INFLUENZA

COMPONENT

STANDARD PRECAUTIONS

Hand hygiene

Personal protective equipment (PPE)

• Gloves

• Gown

• Face/eye protection (e.g.,

surgical or procedure mask

and goggles or a face shield)

Safe work practices

Patient resuscitation

Soiled patient care equipment

Soiled linen and laundry

Needles and other sharps

RECOMMENDATIONS

See www.cdc.gov/ncidod/hip/ISOLAT/std_prec_excerpt.htm

Perform hand hygiene after touching blood, body fluids, secretions, excretions, and contaminated items; after removing gloves; and between patient contacts. Hand hygiene includes both handwashing with either plain or antimicrobial soap and water or use of alcohol-based products (gels, rinses, foams) that contain an emollient and do not require the use of water. If hands are visibly soiled or contaminated with respiratory secretions, they should be washed with soap (either non-antimicrobial or antimicrobial) and water. In the absence of visible soiling of hands,

approved alcohol-based products for hand disinfection are preferred over antimicrobial or plain soap and water because of their superior microbicidal activity, reduced drying of the skin, and convenience.

• For touching blood, body fluids, secretions, excretions, and contaminated items; for touching mucous membranes and nonintact skin

• During procedures and patient-care activities when contact of

clothing/exposed skin with blood/body fluids, secretions, and

excretions is anticipated

• During procedures and patient care activities likely to generate splash or spray of blood, body fluids, secretions, excretions

Avoid touching eyes, nose, mouth, or exposed skin with contaminated hands (gloved or ungloved); avoid touching surfaces with contaminated gloves and other PPE that are not directly related to patient care (e.g., door knobs, keys, light switches).

Avoid unnecessary mouth-to-mouth contact; use mouthpiece,

resuscitation bag, or other ventilation devices to prevent contact with mouth and oral secretions.

Handle in a manner that prevents transfer of microorganisms to oneself, others, and environmental surfaces; wear gloves if visibly contaminated;

perform hand hygiene after handling equipment.

Handle in a manner that prevents transfer of microorganisms to oneself, others, and to environmental surfaces; wear gloves (gown if necessary) when handling and transporting soiled linen and laundry; and perform hand hygiene.

Use devices with safety features when available; do not recap, bend, break or hand-manipulate used needles; if recapping is necessary, use a onehanded scoop technique; place used sharps in a puncture-resistant container.
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BOX 1. SUMMARY OF INFECTION CONTROL RECOMMENDATIONS FOR CARE OF

PATIENTS WITH PANDEMIC INFLUENZA (CONT.)

COMPONENT

STANDARD PRECAUTIONS (cont.)

Environmental cleaning and

disinfection

Disposal of solid waste

Respiratory hygiene/cough etiquette

Source control measures for persons

with symptoms of a respiratory

infection; implement at first point of

encounter (e.g., triage/reception areas)

within a healthcare setting.

DROPLET PRECAUTIONS

Patient placement

Personal protective equipment

Patient transport

Other

AEROSOL-GENERATING

PROCEDURES

RECOMMENDATIONS

See www.cdc.gov/ncidod/hip/ISOLAT/std_prec_excerpt.htm

Use EPA-registered hospital detergent-disinfectant; follow standard facility procedures for cleaning and disinfection of environmental surfaces; emphasize cleaning/disinfection of frequently touched surfaces (e.g., bed rails, phones, lavatory surfaces).

Contain and dispose of solid waste (medical and non-medical) in

accordance with facility procedures and/or local or state regulations; wear gloves when handling waste; wear gloves when handling waste containers; perform hand hygiene.

Cover the mouth/nose when sneezing/coughing; use tissues and dispose in no-touch receptacles; perform hand hygiene after contact with respiratory secretions; wear a mask (procedure or surgical) if tolerated; sit or stand as far away as possible (more than 3 feet) from persons who are not ill.

www.cdc.gov/ncidod/hip/ISOLAT/droplet_prec_excerpt.htm

Place patients with influenza in a private room or cohort with other

patients with influenza.* Keep door closed or slightly ajar; maintain room assignments of patients in nursing homes and other residential settings; and apply droplet precautions to all persons in the room.

*During the early stages of a pandemic, infection with influenza should be laboratory confirmed, if possible.

Wear a surgical or procedure mask for entry into patient room; wear other

PPE as recommended for standard precautions.

Limit patient movement outside of room to medically necessary purposes; have patient wear a procedure or surgical mask when outside the room.

Follow standard precautions and facility procedures for handling linen and laundry and dishes and eating utensils, and for cleaning/disinfection of environmental surfaces and patient care equipment, disposal of solid waste, and postmortem care.

During procedures that may generate small particles of respiratory

secretions (e.g., endotracheal intubation, bronchoscopy, nebulizer

treatment, suctioning), healthcare personnel should wear gloves, gown, face/eye protection, and a fit-tested N95 respirator or other appropriate particulate respirator.

BOX 2. RESPIRATORY HYGIENE/COUGH ETIQUETTE

To contain respiratory secretions, all persons with signs and symptoms of a respiratory infection, regardless of

presumed cause, should be instructed to:

• Cover the nose/mouth when coughing or sneezing.

• Use tissues to contain respiratory secretions.

• Dispose of tissues in the nearest waste receptacle after use.

• Perform hand hygiene after contact with respiratory secretions and contaminated objects/materials.

Healthcare facilities should ensure the availability of materials for adhering to respiratory hygiene/cough etiquette in

waiting areas for patients and visitors:

• Provide tissues and no-touch receptacles for used tissue disposal.

• Provide conveniently located dispensers of alcohol-based hand rub.

• Provide soap and disposable towels for handwashing where sinks are available.

Masking and separation of persons with symptoms of respiratory infection

During periods of increased respiratory infection in the community, persons who are coughing should be offered either

a procedure mask (i.e., with ear loops) or a surgical mask (i.e., with ties) to contain respiratory secretions. Coughing

persons should be encouraged to sit as far away as possible (at least 3 feet) from others in common waiting areas.

Some facilities may wish to institute this recommendation year-round.

