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Interim Guidance for Infection Control for Care of Patients with 
Confirmed or Suspected Swine Influenza A (H1N1) Virus Infection in 

a Healthcare Setting 
 
 
 

Learning Objectives 
 
Upon successful completion of this course, you will be able to: 
 
• Define what is meant by "swine flu" 
 
• Identify the CDC's recommendations for infection control in the health care setting 
 
• Identify the CDC's interim guidance on the use of surgical masks and respirators in health care 
settings 
 
• Identify how the "swine flu" is transmitted 
 
• Identify the CDC's recommendations on the use of antiviral agents for treatment and 
chemoprophylaxis of swine influenza A (H1N1) virus infection 
 
• Identify what can be learned from past swine flue pandemics 
 
 
 Background 

To date, human cases of swine influenza A (H1N1) virus infection have been confirmed in 
residents of California, Texas, and Mexico. Illness signs and symptoms have consisted of 
influenza-like illness - fever and respiratory tract illness (cough, sore throat, runny nose), 
headache, muscle aches - and some cases have had vomiting and diarrhea. These cases had 
illness onset during late March to mid-April 2009. However, cases of severe respiratory disease, 
including fatal outcomes, have been reported in Mexico. The potential for exacerbation of 
underlying chronic medical conditions or invasive bacterial infection with swine influenza virus 
infection should be considered. 

The swine influenza A (H1N1) virus that has infected humans in the U.S. and Mexico is a novel 
influenza a virus that has not previously been identified in North America. This virus is resistant 
to the antiviral medications amantadine and rimantadine, but is sensitive to oseltamivir and 
zanamivir. Investigations of these cases suggest that on-going human-to-human swine influenza 
A (H1N1) virus is occurring. 
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Interim Recommendations 

For clinical care or collection of respiratory specimens from a symptomatic individual (acute 
respiratory symptoms with or without fever) who is a confirmed case, or a suspected case (ill 
close contact of a confirmed case) of swine influenza A (H1N1) virus infection: 

Infectious Period 

Persons with swine influenza A (H1N1) virus infection should be considered potentially 
contagious for up to 7 days following illness onset. Persons who continue to be ill longer than 7 
days after illness onset should be considered potentially contagious until symptoms have 
resolved. Children, especially younger children, might potentially be contagious for longer 
periods. The duration of infectiousness might vary by swine influenza A (H1N1) virus strain. 

Non-hospitalized ill persons who are a confirmed or suspected case of swine influenza A (H1N1) 
virus infection are recommended to stay at home (voluntary isolation) for at least the first 7 days 
after illness onset except to seek medical care. 

Case Definitions for Infection with Swine Influenza A (H1N1) Virus  

A confirmed case of swine influenza A (H1N1) virus infection is defined as a person with an 
acute febrile respiratory illness with laboratory confirmed swine influenza A (H1N1) virus 
infection at CDC by one or more of the following tests:  

1. real-time RT-PCR  
2. viral culture  

A probable case of swine influenza A (H1N1) virus infection is defined as a person with an 
acute febrile respiratory illness who is: 

 positive for influenza A, but negative for H1 and H3 by influenza RT-PCR, or  
 positive for influenza A by an influenza rapid test or an influenza immunofluorescence 

assay (IFA) plus meets criteria for a suspected case  

A suspected case of swine influenza A (H1N1) virus infection is defined as a person with acute 
febrile respiratory illness with onset  

 within 7 days of close contact with a person who is a confirmed case of swine influenza 
A (H1N1) virus infection, or  

 within 7 days of travel to community either within the United States or internationally 
where there are one or more confirmed swine influenza A(H1N1) cases, or  

 resides in a community where there are one or more confirmed swine influenza cases.  

Close contact is defined as: within about 6 feet of an ill person who is a confirmed or suspected 
case of swine influenza A (H1N1) virus infection. 
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Acute respiratory illness is defined as recent onset of at least two of the following: rhinorrhea or 
nasal congestion, sore throat, cough (with or without fever or feverishness) 

Clinicians should consider swine influenza A (H1N1) virus infection in the differential diagnosis 
of patients with febrile respiratory disease and who 1) live in San Diego and Imperial Counties, 
California, or Guadalupe County, Texas, or traveled to these counties or 2) who traveled recently 
to Mexico or were in contact with persons who had febrile respiratory illness and were in the two 
U.S. counties or Mexico in the 7 days preceding their illness onset.  

 

Infection Control of Ill Persons in a Healthcare Setting 

Patients with suspected or confirmed case-status should be placed in a single-patient room with 
the door kept closed. If available, an airborne infection isolation room (AIIR) with negative 
pressure air handling with 6 to 12 air changes per hour can be used. Air can be exhausted directly 
outside or be re-circulated after filtration by a high efficiency particulate air (HEPA) filter. For 
suctioning, bronchoscopy, or intubation, use a procedure room with negative pressure air 
handling. 

The ill person should wear a surgical mask when outside of the patient room, and should be 
encouraged to wash hands frequently and follow respiratory hygiene practices (see below). Cups 
and other utensils used by the ill person should be washed with soap and water before use by 
other persons. Routine cleaning and disinfection strategies used during influenza seasons can be 
applied to the environmental management of swine influenza. More information can be found at 
http://www.cdc.gov/ncidod/dhqp/gl_environinfection.html.  

Respiratory Hygiene/Cough Etiquette in Healthcare Settings 

To prevent the transmission of all respiratory infections in healthcare settings, including 
influenza, the following infection control measures should be implemented at the first point of 
contact with a potentially infected person. They should be incorporated into infection control 
practices as one component of Standard Precautions. 

1. Visual Alerts 

Post visual alerts (in appropriate languages) at the entrance to outpatient facilities (e.g., 
emergency departments, physician offices, outpatient clinics) instructing patients and persons 
who accompany them (e.g., family, friends) to inform healthcare personnel of symptoms of a 
respiratory infection when they first register for care and to practice Respiratory Hygiene/Cough 
Etiquette. 

 Notice to Patients to Report Flu Symptoms 
Emphasizes covering coughs and sneezes and the cleaning of 
hands  

 Cover Your Cough  
Tips to prevent the spread of germs from coughing  
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 Information about Personal Protective Equipment 
Demonstrates the sequences for donning and removing 
personal protective equipment  

2. Respiratory Hygiene/Cough Etiquette 

The following measures to contain respiratory secretions are recommended for all individuals 
with signs and symptoms of a respiratory infection.  

 Cover the nose/mouth when coughing or sneezing;  
 Use tissues to contain respiratory secretions and dispose of 

them in the nearest waste receptacle after use;  
 Perform hand hygiene (e.g., hand washing with non-

antimicrobial soap and water, alcohol-based hand rub, or 
antiseptic handwash) after having 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; where sinks are available, ensure that supplies for hand 
washing (i.e., soap, disposable towels) are consistently 
available.  

3. Masking and Separation of Persons with Respiratory Symptoms 

During periods of increased respiratory infection activity in the community (e.g., when there is 
increased absenteeism in schools and work settings and increased medical office visits by 
persons complaining of respiratory illness), offer masks to persons who are coughing. Either 
procedure masks (i.e., with ear loops) or surgical masks (i.e., with ties) may be used to contain 
respiratory secretions (respirators such as N-95 or above are not necessary for this purpose). 
When space and chair availability permit, encourage coughing persons to sit at least three feet 
away from others in common waiting areas. Some facilities may find it logistically easier to 
institute this recommendation year-round.  

4. Droplet Precautions 

Advise healthcare personnel to observe Droplet Precautions (i.e., wearing a surgical or procedure 
mask for close contact), in addition to Standard Precautions, when examining a patient with 
symptoms of a respiratory infection, particularly if fever is present. These precautions should be 
maintained until it is determined that the cause of symptoms is not an infectious agent that 
requires Droplet Precautions http://www.cdc.gov/ncidod/dhqp/ppe.html.  
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NOTE: These recommendations are based on the Draft Guideline for Isolation Precautions: 
Preventing Transmission of Infectious Agents in Healthcare Settings. Recommendations of the 
Healthcare Infection Control Practices Advisory Committee (HICPAC), CDC. 

 
 
Standard, Droplet and Contact precautions should be used for all patient care activities, and 
maintained for 7 days after illness onset or until symptoms have resolved. Maintain adherence to 
hand hygiene by washing with soap and water or using hand sanitizer immediately after 
removing gloves and other equipment and after any contact with respiratory secretions. 

Personnel providing care to or collecting clinical specimens from suspected or confirmed cases 
should wear disposable non-sterile gloves, gowns, and eye protection (e.g., goggles) to prevent 
conjunctival exposure. 

Masks and respirators: Until additional, specific information is available regarding the 
behavior of this swine influenza A (H1N1), the guidance in the October 2006 "Interim Guidance 
on Planning for the Use of Surgical Masks and Respirators in Healthcare Settings during an 
Influenza Pandemic" http://www.pandemicflu.gov/plan/healthcare/maskguidancehc.html  
should be used. (see below) These interim recommendations will be updated as additional 
information becomes available. 

Interim Guidance on Planning for the Use of Surgical Masks and Respirators in Health 
Care Settings during an Influenza Pandemic 

October 2006 

I. Introduction 

Since the publication of the HHS Pandemic Influenza Plan (www.hhs.gov/pandemicflu/plan/) in 
November 2005, the U.S. Department of Health and Human Services (HHS) has received 
numerous comments and inquiries regarding infection control recommendations that relate to 
surgical mask and respirator use (e.g., N95 respirator[a]) during an influenza pandemic. 
Development of authoritative responses is hampered by the lack of definitive data about the 
relative contributions and importance of short-range inhalational exposure, large droplet mucosal 
exposure, and direct inoculation via hands or inanimate objects contaminated with virus (i.e., 
fomites) on influenza transmission There is only limited information on optimal interventions to 
prevent influenza transmission and the effectiveness of interventions on an individual basis. The 
lack of scientific consensus has led to conflicting recommendations by public health partners. 
Moreover, a large amount of incorrect, incomplete, and confusing information about surgical 
mask and respirator use has been disseminated on the Internet and by other popular media. 

The Centers for Disease Control and Prevention (CDC) is aware of no new scientific information 
related to the transmission of influenza viruses since the drafting of the HHS Pandemic Influenza 
Plan (www.hhs.gov/pandemicflu/plan/). As stated in the plan, the proportional contribution and 
clinical importance of the possible modes of transmission of influenza (i.e., droplet, airborne, and 
contact) remains unclear and may depend on the strain of virus ultimately responsible for a 
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pandemic. Nevertheless, in view of the practical need for clarification, CDC has re-reviewed the 
existing data, as described below, and has prepared interim recommendations on surgical mask 
and respirator use. The purpose of this document is to provide a science-based framework to 
facilitate planning for surgical mask and respirator use in health care settings during an influenza 
pandemic. 

This document synthesizes traditional infection control and industrial hygiene approaches to 
enhancing protection of health care personnel during an influenza pandemic. It emphasizes that 
surgical mask and respirator use are components of a system of infection control practices to 
prevent the spread of infection between infected and non-infected persons. It also reflects 
concerns that additional precautions are advisable during a pandemic—beyond what is typically 
recommended during a seasonal influenza outbreak—in view of the lack of pre-existing 
immunity to a pandemic influenza strain, and the potential for the occurrence of severe disease 
and a high case-fatality rate. Extra precautions might be especially prudent during the initial 
stages of a pandemic, when viral transmission and virulence characteristics are uncertain, and 
medical countermeasures, such as vaccine and antivirals, may not be available. 

The prioritization of respirator use during a pandemic remains unchanged: N95 (or higher) 
respirators should be worn during medical activities that have a high likelihood of generating 
infectious respiratory aerosols, for which respirators (not surgical masks) offer the most 
appropriate protection for health care personnel. Use of N95 respirators is also prudent for health 
care personnel during other direct patient care activities (e.g., examination, bathing, feeding) and 
for support staff who may have direct contact with pandemic influenza patients. If N95 or other 
types of respirators are not available, surgical masks provide benefit against large-droplet 
exposure and should be worn for all health care activities involving patients with confirmed or 
suspected pandemic influenza. Measures should be employed to minimize the number of 
personnel required to come in contact with suspected or confirmed pandemic influenza patients. 

This document, Interim Guidance on Planning for the Use of Surgical Masks and Respirators in 
Health Care Settings during an Influenza Pandemic, augments and supersedes recommendations 
provided in Part 2 of the HHS Pandemic Influenza Plan 
(www.hhs.gov/pandemicflu/plan/#part2). This interim guidance document will be updated and 
amended as new information about the epidemiologic characteristics of the pandemic influenza 
virus becomes available. 

Guidance documents on planning for surgical mask and respirator use in non-health care 
occupations and for the general community setting during an influenza pandemic are in 
preparation. Infection control recommendations related to seasonal influenza 
(www.cdc.gov/flu/professionals/infectioncontrol/) and avian influenza A (H5N1) 
(www.cdc.gov/flu/avian/professional/infect-control.htm) remain unchanged. The use of surgical 
masks by hospitalized patients and other symptomatic persons ("source control") is covered in 
the CDC’s Interim Guidance for the Use of Masks to Control Influenza Transmission 
(www.cdc.gov/flu/professionals/infectioncontrol/maskguidance.htm). 
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II. Background: Influenza Transmission, Pathogenesis, and Control 

Modes of Influenza Transmission 

Influenza is transmitted person to person through close contact. Transmission occurs through 
multiple routes, including large droplets and direct and indirect contact. Fine droplet inhalational 
transmission may also occur. 

Most information on the modes of influenza transmission from person to person is indirect and 
largely obtained through analysis of outbreaks in health care facilities and other settings (e.g., 
cruise ships, airplanes, schools, and colleges). Although the knowledge base is limited, the 
epidemiologic pattern observed is consistent with transmission through close contact (i.e., 
exposure to large respiratory droplets, direct contact transfer of virus from contaminated hands to 
the nose or eyes, or exposure to small-particle aerosols in the immediate vicinity of the infectious 
individual [known as “short-range exposure to aerosols”]). The relative contributions and clinical 
importance of the different modes of influenza transmission are unknown. While some 
observational studies and animal studies raise the possibility of short-range airborne transmission 
through small-particle aerosols, convincing evidence of airborne transmission of influenza 
viruses from person to person over long distances (e.g., through air-handling systems, or beyond 
a single room) has not been demonstrated. However, one study in mice performed in a room 
outfitted with a slowly rotating fan to continuously agitate the air found that influenza virus 
sprayed into the room remained infective for some mice for extended periods (up to 24 hours) at 
room atmospheres of low humidity (17 to 24%). Room atmospheres with higher humidities into 
which virus suspension was sprayed were no longer infective in mice after one hour. 

Droplet Transmission 

Droplet transmission involves contact of the mucous membranes of the nose or mouth or the 
conjunctivae of a susceptible person with large-particle droplets containing microorganisms 
generated by an infected person during coughing, sneezing, or talking. Transmission via large-
particle droplets requires close contact between source and recipient persons because these larger 
droplets do not remain suspended in the air and generally travel only short distances. Three feet 
has often been used by infection control professionals as a guide for “short distance” and is based 
on studies of respiratory infections; however, for practical purposes, this distance may range 
from three to six feet. Special air handling and ventilation are not required to prevent droplet 
transmission. 

On the basis of epidemiologic patterns of disease transmission, large droplet transmission—via 
coughing and sneezing—has traditionally been considered a major route of seasonal influenza 
transmission. 

>>Airborne Transmission 

Airborne transmission occurs by dissemination of small particles or droplet nuclei[b] through the 
air (see Appendix A: Aerosol Science and Disease Transmission). Some organisms (e.g., 
Mycobacterium tuberculosis, measles virus, and varicella [chickenpox] virus) can remain 
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infectious while dispersed over long distances by air currents, causing infection in susceptible 
individuals who have not had face-to-face contact (or been in the same room) with the infectious 
individual. Special air handling and ventilation systems (e.g., negative-pressure rooms or 
airborne isolation rooms) are used in health care settings to assist in preventing spread of agents 
that may be dispersed over long distances. 

In contrast to tuberculosis, measles, and varicella, the pattern of disease spread for seasonal 
influenza does not suggest transmission across long distances (e.g., through ventilation systems); 
therefore, negative pressure rooms are not needed for patients with seasonal influenza. However, 
localized airborne transmission may occur over short distances (i.e., three to six feet) via droplet 
nuclei or particles that are small enough to be inhaled. The relative contribution of short-range 
airborne transmission to influenza outbreaks is unknown. 

Several often-cited papers raise concern about short-range aerosol transmission as a possible 
route of spread for influenza. These include laboratory studies in animals, observational studies 
during the 1957-58 influenza pandemic, and an epidemiologic study of transmission on an 
airplane with an inoperative ventilation system. An experimental study in which the infectious 
dose of influenza virus was found to be as much as 100-fold lower for persons infected with 
small aerosols than with nasal drops has further raised this concern. Although data are limited, 
the possibility remains that short-range aerosol transmission is a route of influenza transmission 
in humans and requires further study. 

Aerosol-Generating Procedures 

It is likely that some aerosol-generating medical procedures (e.g., endotracheal intubation, open 
suctioning, nebulizer treatment, bronchosocopy) could increase the potential for generation of 
small aerosols in the immediate vicinity of the patient. Although this mode of transmission has 
not been evaluated for influenza, given what is known about these procedures, additional 
precautions for health care personnel who perform aerosol-generating procedures on influenza 
patients are warranted. 

Contact Transmission (Direct and via Fomites) 

Contact transmission of influenza may occur through direct contact with contaminated hands, 
skin, or fomites followed by auto-inoculation of the respiratory mucosa. Influenza transmission 
via contaminated hands and fomites has been suggested as a contributing factor in some studies. 
There are insufficient data to determine the proportion of influenza transmission that is 
attributable to direct or indirect contact. However, it is prudent to reinforce recommendations for 
thorough and frequent handwashing, which is known to reduce the likelihood of contamination 
of the environment and to reduce transmission of respiratory infections. Surgical mask or 
respirator use may provide an additional benefit by discouraging facial contact and subsequent 
autoinoculation. 

Pathogenesis of Influenza and Implications for Infection Control 
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Human influenza is a disease of the respiratory tract. Influenza virus infects respiratory epithelial 
cells via receptors found principally in non-ciliated cells of the upper respiratory tract; infection 
also can occur in the lower respiratory tract. There is no natural or experimental evidence that 
human seasonal influenza virus infection of the gastrointestinal tract can occur. 

While conjunctivitis may be associated with human infection with some avian influenza viruses, 
ocular infection does not appear to be a primary route for transmission of human influenza 
viruses, although data are very limited. Nonetheless, it is prudent to prevent exposure of the eyes 
as well as the mucous membranes of the respiratory tract to possibly infectious material (e.g., as 
may occur when health care workers perform splash-generating procedures). 

Experience from Control of Seasonal Influenza Transmission 

Outbreaks of seasonal influenza in hospitals and long-term care facilities have been prevented or 
controlled through a set of well-established strategies that include the following: 

 seasonal influenza vaccination of patients and health care personnel  
 early detection of influenza cases in a facility  
 antiviral treatment of ill persons and prophylactic treatment of particularly susceptible 

persons  
 implementation of the following administrative measures: 

● restricting visitors  

• educating patients and staff  

• cohorting health care personnel assigned to an outbreak unit 

 isolation of infectious patients in private rooms or cohorted units  
 practicing and emphasizing the importance of good hand hygiene  
 use of appropriate barrier precautions (e.g., masks, gloves, and gowns) during patient 

care, as recommended for Standard and Droplet Precautions. Respirators have not been 
routinely recommended for control of seasonal influenza outbreaks. 

 

Used together, these measures have been successful in controlling outbreaks of seasonal 
influenza in health care settings; however, the relative contributions of each of the interventions 
listed above remain unknown, and their specific impact during a pandemic is difficult to predict. 

 
III. Recommendations for Health Care Settings 

Use of Surgical Masks and Respirators in Health Care Settings 
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Surgical mask and respirator use is one component of a system of infection control practices to 
prevent the spread of infection between infected and non-infected persons where pandemic 
influenza patients might receive health care services (e.g., hospitals, emergency departments, 
out-patient facilities, residential care facilities, emergency medical services, home health care 
delivery). During an influenza pandemic, surgical masks and respirators—along with other forms 
of personal protective equipment (e.g., gloves, gowns, and goggles)—should be used by health 
care personnel in health care settings in conjunction with Standard and Droplet Precautions, 
respiratory hygiene, cough etiquette, vaccination, and early diagnosis and treatment. Different 
types of surgical masks and respirators are described in Appendix B. 

 

Recommendations 

1. National Institute for Occupational Safety and Health (NIOSH)-certified respirators (N95 
or higher) are recommended for use during activities that have a high likelihood of 
generating infectious respiratory aerosols,[c] including the following high-risk 
situations:[d]  
 Aerosol-generating procedures (e.g., endotracheal intubation, nebulizer treatment, 

and bronchoscopy) performed on patients with confirmed or suspected pandemic 
influenza  

 Resuscitation of a patient with confirmed or suspected pandemic influenza (i.e., 
emergency intubation or cardiac pulmonary resuscitation)  

 Providing direct care for patients with confirmed or suspected pandemic 
influenza-associated pneumonia (as determined on the basis of clinical diagnosis or 
chest x-ray), who might produce larger-than-normal amounts of respirable infectious 
particles when they cough. In the event of actual or anticipated shortages of N95 
respirators: 

 Other NIOSH-certified N-, R-, or P-class respirators should be considered in lieu 
of the N95 respirator.  

 If re-useable elastomeric respirators are used, these respirators must be 
decontaminated according to the manufacturer’s instructions after each use.  

 Powered air purifying respirators (PAPRs) may be considered for certain workers 
and tasks (e.g., high-risk activities). Loose-fitting PAPRs have the advantages of 
providing eye protection, being comfortable to wear, and not requiring fit-testing; 
however, hearing (e.g., for auscultation) is impaired, limiting their utility for clinical 
care. Training is required to ensure proper use and care of PAPRs. 

2. Use of N95 respirators for other direct care activities involving patients with confirmed 
or suspected pandemic influenza is also prudent. Hospital planners should take this into 
consideration during planning and preparation in their facilities when ordering supplies. 
In addition, several measures can be employed to minimize the number of personnel 
required to come in contact with suspected or confirmed pandemic influenza patients, 
thereby reducing worker exposure and minimizing the demand for respirators. Such 
measures include the following: 
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 Establishing specific wards for patients with pandemic influenza  
 Assigning dedicated staff (e.g., health care, housekeeping, janitorial) to provide 

care for pandemic influenza patients and restricting those staff from working with 
non-influenza patients  

 Dedicating entrances and passageways for influenza patients 

Planning assumptions and projections suggest that shortages of respirators are likely in a 
sustained pandemic. Therefore, in the event of an actual or anticipated shortage, hospital 
planners must ensure that sufficient numbers of respirators are prioritized for use during the 
high-risk procedures described in Recommendation 1. This will require careful planning as well 
as real-time supply monitoring to ensure that excess respirators are not held in reserve while 
health care personnel are conducting activities for which they would otherwise be provided 
respiratory protection. Conversely, excessive use of respirators could result in their unavailability 
for high-risk procedures. Decision guidance for determining respirator wear should consider 
factors such as duration, frequency, proximity, and degree of contact with the patient.  

Occupational health and safety professionals can assist with making these site- and activity-
specific decisions. For example, a nurse entering a room with a suspected or confirmed pandemic 
influenza patient to obtain vital signs should wear an N95 respirator. A housekeeper entering 
multiple rooms of confirmed or suspected influenza patients to mop floors or clean patient 
equipment should be similarly protected. Work activities such as those performed by a 
receptionist at the entrance of a hospital should be designed to prevent exposure of the worker to 
large numbers of potentially infected patients. In such situations, the use of transparent barriers 
or enclosures is preferable to the use of respirators. 

If supplies of N95 (or higher) respirators are not available, surgical masks can provide 
benefits against large droplet exposure, and should be worn for all health care activities 
for patients with confirmed or suspected pandemic-influenza. 

3. Negative pressure isolation is not required for routine patient care of individuals with 
pandemic influenza. If possible, airborne infection isolation rooms should be used when 
performing high-risk aerosol-generating procedures. If work flow, timing, resources, 
availability, or other factors prevent the use of airborne infection isolation rooms, it is 
prudent to conduct these activities in a private room (with the door closed) or other 
enclosed area, if possible, and to limit personnel in the room to the minimum number 
necessary to perform the procedure properly. 

Guidance for Correct Use 

Respirator use should be in the context of a complete respiratory protection program in 
accordance with Occupational Safety and Health Administration (OSHA) regulations. Detailed 
information on respiratory protection programs, including fit test procedures, can be accessed at 
OSHA’s Respiratory Protection eTool (www.osha.gov/SLTC/etools/respiratory). Staff with 
responsibility for direct patient care should be medically cleared, trained, and fit-tested for 
respirator use. Training topics should include the following: 
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 Proper fit-testing, wearing, and use of respirators  
 Safe removal of respirators  
 Safe disposal of respirators  
 Medical contraindications to respirator use 

 

If a respirator that provides protection from splashes of blood or body fluids is needed, NIOSH-
certified, FDA-cleared surgical N95 (or higher) respirators should be selected. Additional 
information on N95 respirators and other types of respirators may be found in Appendix B , at: 
NIOSH’s Respirator Fact Sheet 
(http://www.cdc.gov/niosh/npptl/topics/respirators/factsheets/respfact.html), and at FDA’s 
Masks and N95 Respirators (www.fda.gov/cdrh/ppe/masksrespirators.html) fact sheet. 

Persons who wear surgical masks or respirators should be advised that: 

 Surgical mask or respirator use should not take the place of preventive interventions, such 
as respiratory etiquette and hand hygiene.  

 To offer protection, surgical masks and respirators must be worn correctly and 
consistently throughout the time they are used.  

 Wearing a surgical mask or respirator incorrectly, or removing or disposing of it 
improperly, could allow contamination of the hands or mucous membranes of the wearer or 
others, possibly resulting in disease transmission.  

 Proper surgical mask or respirator use and removal includes the following:  
 Prior to putting on a respirator or surgical mask, wash hands thoroughly with soap 

and water or use an alcohol-based hand sanitizer to reduce the possibility of inadvertent 
contact between contaminated hands and mucous membranes.  

 If worn in the presence of infectious persons, a respirator or surgical mask may 
become contaminated with infectious material; therefore, avoid touching the outside of 
the device to help prevent contamination of hands.  

 Once worn in the presence of a patient with patient with pandemic influenza, the 
surgical mask or disposable N95 respirator should be removed and appropriately 
discarded.  

 After the surgical mask or respirator has been removed and discarded, wash hands 
thoroughly with soap and water, or use an alcohol-based hand sanitizer.  

 Further information can be found at 
http://www.cdc.gov/ncidod/sars/respirators.htm and 
http://www.cdc.gov/niosh/npptl/topics/respirators/factsheets/respsars.html#F. 

 

FOR MORE INFORMATION AND UPDATES ON THIS OUTBREAK PLEASE SEE: 

http://www.cdc.gov/mmwr/preview/mmwrhtml/mm58d0430a1.htm?s_cid=mm58d0430a1_e 
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Appendix A 

Aerosol Science and Disease Transmission 

Pathogen-carrying particles (“infectious” or “contaminated”) of many different sizes are 
generated from various regions of the human airways and respiratory tract when a person with a 
respiratory infection talks, coughs, or sneezes. The smallest particles are generated in the 
pulmonary region, while larger particles are produced in the nasopharyngeal area. Although a 
particle’s size may determine its behavior and mode of transmission, its infectivity also is 
affected by host factors, environmental factors, and pathogen-related factors. 

Airborne pathogens may be divided into three functional types: a) obligate airborne pathogens, 
like M. tuberculosis, b) preferential airborne pathogens that are sometimes transmitted via 
other routes (like measles virus and variola [smallpox] virus), and c) opportunistic airborne 
pathogens that can be transmitted through the air under special circumstances that produce a 
concentrated source of contaminated small particles. Influenza virus is thought to fall into the 
third category, as a pathogen transmitted via large droplets that may also be inhaled if infectious 
respirable aerosols are present (e.g., due to an aerosol-generating medical procedure and possibly 
also due to short-range aerosol transmission during other direct care activities. 

Particle Size and Routes of Disease Transmission 

Conflicting definitions applied to particles, particularly “large droplets,” are a source of 
continuing confusion. Harmonized definitions and categorizations for these particles are needed 
to provide unambiguous and robust infection control recommendations. In discussing the 
relationship between the size of an infectious particle and routes of disease transmission, it may 
be useful to consider the characteristics of three size ranges (large, intermediate, and small): 

 Large droplets (greater than 50 – 100 µm in diameter). Large droplets do not remain 
suspended in the air for significant periods of time, are affected primarily by gravity, have a 
ballistic trajectory, and travel no further than a few feet from the infected person. Disease 
transmission occurs by direct contact of contaminated large droplets with the mucous 
membranes of the mouth, eyes, and nasal passageways.  

 Intermediate-size[e] particles (10 – 50 µm). The dispersion, settling, and respiratory-
tract deposition of intermediate-size particles is affected by environmental factors such as 
temperature, humidity, air velocity, and air currents. As with large droplets, disease 
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transmission via contaminated intermediate-size particles can occur by direct contact with 
mucous membranes if the particle is able to remain infective while suspended. Some 
intermediate-size particles may quickly decrease in diameter due to water loss, becoming 
“droplet nuclei” capable of causing airborne disease transmission.  

 Small particles (less than 10 µm). This category includes small particle aerosols 
generated directly from a cough or sneeze, as well as droplet nuclei caused by desiccation 
and shrinkage of intermediate-size droplets. Particles that are five µm or less in diameter can 
remain airborne for an extended period and may cause infection if the organism is able to 
maintain infectivity during desiccation and suspension in air. These particles reach the 
pulmonary region with variable efficiency and deposition properties. Their dispersion and 
deposition is principally affected by air currents. 

Data on the proportions of different size particles expelled by an average cough or sneeze are 
limited, and the proportions may change over time due to their desiccation and shrinkage. The 
point at which a shrinking particle moves out of droplet-transmission size-range and into the 
aerosol-transmission size-range is unclear. Moreover, the size ranges of the two populations of 
particles (capable of droplet or airborne transmission) might overlap or shift, depending on 
environmental conditions. 

The characteristics of partially dried droplets and fully dried nuclei are similar to those of smaller 
particles that are expelled directly. However, infectivity or adherence properties may differ. 

 

Factors That Influence a Particle's Infectivity 

The size of a contaminated particle largely determines how quickly it will settle and whether it is 
likely to be inhaled into the lung. However, several other factors affect the likelihood that it will 
cause an infection, some directly, and some indirectly. 

Host factors include the following: 

 The particle emission rate (frequency of coughing and sneezing)  
 The concentration of aerosols in the cough or sneeze  
 Susceptibility to infection of the person who comes into contact with the particle (e.g., 

immune status) 

Pathogen-related factors may include the following: 

 The initial concentration of the pathogen in the respiratory fluid  
 The duration of infectivity of the pathogen suspended in air  
 The number of pathogens that must be inhaled to cause infection (the infectious dose)  
 Whether a certain size particle is required to carry a particular pathogen 
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Environmental factors , which can affect the rate of partial desiccation of intermediate size 
droplets into small respirable particles and the rate of complete desiccation of small respirable 
particles, include: 

 Temperature and humidity  
 Air currents  
 Sunlight  
 Electrostatic conditions  
 The rate of removal of particles through exhaust ventilation  
 The rate of removal of particles via air disinfection systems (e.g., ultraviolet light, 

filtration)  
 Whether the susceptible person is downwind or upwind from the source 

 

Factors That Influence the Infectivity of Influenza-Virus-Carrying Particles 

The fact that M. tuberculosis, measles virus, and varicella virus are able to cause infection over 
long distances suggests that—as compared with influenza virus—they may have a lower 
infectious dose, may be present in higher concentrations in respiratory fluid, and/or can remain 
infective longer in air. 

Research is needed to determine the pathogen-related capabilities and characteristics (e.g., 
persistence of infectivity, infectious dose,, and concentration in respiratory fluid) of an influenza-
virus–carrying small particle or droplet nucleus under specific host-related and environmental 
conditions. This information will help in evaluating the potential efficacy of control measures to 
prevent infection. 

Key Knowledge Gaps and Research Needs 

The following research questions must be addressed to improve infection control strategies for 
influenza viruses: 

1. What is the role of localized airborne transmission of small particles and droplet nuclei in 
the spread of human influenza viruses?  

2. What are the relative contributions of large droplets versus small particles and droplet 
nuclei to disease transmission?  

3. What are the efficacy and effectiveness of the use of N95 respirators and surgical masks 
in preventing influenza transmission?  

4. What strategies are likely to be most effective in promoting adherence to infection 
control measures during a pandemic?  

5. Is there a risk to users from potentially contaminated surgical masks and respirators (e.g., 
does influenza virus persist in surgical mask/respirator materials)? 
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Appendix B 

Types of Surgical Masks and Respirators Used in Health Care Settings 

Surgical masks and respirators may be used to protect the respiratory tract from viruses, bacteria, 
and fungi transmitted through direct contamination of the mucous membranes of the nose and 
mouth (and sometimes the eyes) or through inhalation of organisms in the air. 

Surgical Masks 

Masks that provide protection against pathogens carried by large respiratory droplets that can 
contaminate the mucous membranes are commonly known as surgical masks. These masks—
which are sometimes also called procedure, isolation, or laser masks—are: 

 Designed to cover the mouth and nose loosely  
 Usually strapped behind the head  
 Made of soft materials and are comfortable to wear 

Surgical masks are worn by surgeons and other operating room personnel to prevent organisms 
in their noses and mouths from falling into the sterile field and potentially causing surgical site 
infections. Surgical masks also provide protection against body fluid splashes to the nose and 
mouth. Since surgical masks do not have a sealing surface and only fit loosely, they provide only 
minimal protection from respirable particles. 

 

Respirators 

Respiratory filtering devices that provide protection against inhalation of small and large 
airborne particles are called particulate respirators or air-purifying respirators . A particulate 
respirator is worn on the face and fits tightly to cover the nose and mouth. 

Particulate respirators include the following: 

 Disposable or filtering facepiece respirators are made of filter material designed to 
remove airborne particles. Disposable filtering facepiece respirators are discarded once they 
become unsuitable for further use because of soiling, contamination, or physical damage.  

 Reusable or elastomeric respirators use replaceable filters. Elastomeric respirator 
facepieces can be cleaned, disinfected, and fitted with new filters for reuse. Such respirators 
typically have an exhalation valve and, when worn by an infected person, would not prevent 
transmission of virus to other persons.  

 Powered air-purifying respirators (PAPRs) use a battery-powered blower to provide 
filtered breathing air. PAPRs can be cleaned, disinfected, and fitted with new filters for re-
use. 

The respirators most commonly used in hospitals are: 
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 The N95 filtering facepiece respirator   

 

 

 

 

 The powered air purifying respirator (PAPR)  
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N95 respirators . An N95 respirator is one of nine classes of particulate respirators certified by 
NIOSH. NIOSH-certified disposable particulate respirators are rated—and named—according to 
their ability to filter out 95%, 99%, or 99.97% (essentially 100%) of small inhalable particles, as 
well as according to their resistance to filter degradation from oil. Respirators are rated “N” if 
they are not resistant to oil, “R” if they are somewhat resistant to oil, and “P” if they are strongly 
resistant (oil proof).[f] Types of NIOSH-certified respirators include N95, N99, and N100; R95, 
R99, and R100; and P95, P99, and P100. 

N-95 respirators: 

 Fit closely to form a tight seal over the mouth and nose  
 Must be fit-tested and adjusted to one’s face  
 Must be safely removed and discarded 

Surgical N95 respirators are N95 respirators that are FDA-cleared as surgical masks, as well as 
NIOSH-certified as respirators. They have all of the qualities of NIOSH-certified N95 respirators 
and have been evaluated for fluid resistance, flammability, and biocompatibility (see Masks and 
N95 Respirators [www.fda.gov/cdrh/ppe/masksrespirators.html]). 

Powered air purifying respirators (PAPRs). A powered air purifying respirator uses its own 
power source and a HEPA (high-efficiency particulate air) filter to provide the wearer with his or 
her own filtered air supply. Because a HEPA filter is as efficient as a P-100 filter—and because 
PAPRs have less face-seal leakage—a PAPR provides a higher level of respiratory protection 
than a filtering facepiece or a half-mask elastomeric respirator. 

If a filtering facepiece respirator (N95 or higher) is not available or cannot be correctly fitted or 
safely worn, other appropriate alternatives include PAPRs and half-face or full-face elastomeric 
respirators. Care must be used to prevent exposure of the wearer to infectious material that may 
be on the outer surfaces of the face shield and shroud. The reusable parts of a PAPR should be 
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cleaned and disinfected after use and the filters replaced in accordance with manufacturer’s 
recommendations. All used HEPA filters should be considered possibly contaminated with 
infectious material and must be safely discarded. An appropriate system should be in place to 
ensure that backpacks are recharged and maintained according to the manufacturer’s instructions. 

Additional Information on Respirators 

The NIOSH Certified Equipment List (www.cdc.gov/niosh/npptl/topics/respirators/cel/) includes 
all types of NIOSH-certified respirators. NIOSH has also posted a list of disposable particulate 
respirators (http://www.cdc.gov/niosh/npptl/topics/respirators/disp_part/). 

The Occupational Safety and Health Administration (OSHA) regulates the use of respirators in 
health care settings by setting standards for operation, maintenance, and care. Detailed 
information on respiratory protection programs, including fit test procedures, may be found at 
the Respiratory Protection eTool (www.osha.gov/SLTC/etools/respiratory/) site. 

Reuse of Filtering Facepiece Respirators 

An Institute of Medicine committee recently reported that disposable masks and respirators do 
not lend themselves to reuse because they work by trapping harmful particles inside the mesh of 
fibers of which they are made. This hazardous buildup cannot be cleaned out or disinfected 
without damaging the fibers or other components of the device, such as the straps or nose clip. 
Moreover, the committee could not identify any simple modifications to the manufacturing of the 
devices that would permit reuse, or any changes that would dispense with the need to test the fit 
of respirators to ensure a wearer is fully protected. However, the committee suggested that, if 
necessary, a disposable N95 respirator can be reused with the following precautions: 1) a 
protective covering such as a medical mask or a clear plastic face shield should be worn over the 
respirator to protect it from surface contamination; 2) the respirator should be carefully stored 
between uses; and 3) the wearer should wash his or her hands before and after handling the 
respirator and the device used to shield it. These steps are intended for reuse of a respirator by a 
single person. 

 

Interim Guidance for Swine influenza A (H1N1): Taking Care of a Sick Person 
in Your Home 

April 25, 2009  
Swine influenza A virus infection (swine flu) can cause a wide range of symptoms, including 
fever, cough, sore throat, body aches, headache, chills and fatigue. Some people have reported 
diarrhea and vomiting associated with swine flu. People with swine flu also can have vomiting 
and diarrhea. Like seasonal flu, swine flu in humans can vary in severity from mild to severe. 
Severe disease with pneumonia, respiratory failure and even death is possible with swine flu 
infection. Certain groups might be more likely to develop a severe illness from swine flu 
infection, such as persons with chronic medical conditions.  
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Sometimes bacterial infections may occur at the same time as or after infection with influenza 
viruses and lead to pneumonias, ear infections, or sinus infections. 

The following information can help you provide safer care at home for sick persons during a flu 
pandemic. 

How Flu Spreads 

The main way that influenza viruses are thought to spread is from person to person in respiratory 
droplets of coughs and sneezes. This can happen when droplets from a cough or sneeze of an 
infected person are propelled through the air and deposited on the mouth or nose of people 
nearby. Influenza viruses may also be spread when a person touches respiratory droplets on 
another person or an object and then touches their own mouth or nose (or someone else’s mouth 
or nose) before washing their hands. 

People with swine flu who are cared for at home should: 

 check with their health care provider about any special care they might need if they are 
pregnant or have a health condition such as diabetes, heart disease, asthma, or 
emphysema  

 check with their health care provider about whether they should take antiviral 
medications  

 stay home for 7 days after the start of illness and fever is gone  
 get plenty of rest  
 drink clear fluids (such as water, broth, sports drinks, electrolyte beverages for infants) to 

keep from being dehydrated  
 cover coughs and sneezes. Clean hands with soap and water or an alcohol-based hand rub 

often and especially after using tissues and after coughing or sneezing into hands.  
 avoid close contact with others – do not go to work or school while ill  
 be watchful for emergency warning signs (see below) that might indicate you need to 

seek medical attention  

Medications to Help Lessen Symptoms of the Flu 

Check with your healthcare provider or pharmacist for correct, safe use of medications 

Antiviral medications can sometimes help lessen influenza symptoms, but require a prescription. 
Most people do not need these antiviral drugs to fully recover from the flu. However, persons at 
higher risk for severe flu complications, or those with severe flu illness who require 
hospitalization, might benefit from antiviral medications. Antiviral medications are available for 
persons 1 year of age and older. Ask your healthcare provider whether you need antiviral 
medication. 

Influenza infections can lead to or occur with bacterial infections. Therefore, some people will 
also need to take antibiotics. 
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 More severe or prolonged illness or illness that seems to get better, but then gets worse again 
may be an indication that a person has a bacterial infection. Check with your healthcare provider 
if you have concerns. 

Warning! Do not give aspirin (acetylsalicylic acid) to children or teenagers who have the flu; 
this can cause a rare but serious illness called Reye’s syndrome. For more information about 
Reye’s syndrome, visit the National Institute of Health website at 
http://www.ninds.nih.gov/disorders/reyes_syndrome/reyes_syndrome.htm  

 Check ingredient labels on over-the-counter cold and flu medications to see if they 
contain aspirin.  

 Teenagers with the flu can take medicines without aspirin, such as acetaminophen 
(Tylenol®) and ibuprofen (Advil®, Motrin®, Nuprin®), to relieve symptoms.  

 Children younger than 2 years of age should not be given over-the-counter cold 
medications without first speaking with a healthcare provider.  

 The safest care for flu symptoms in children younger than 2 years of age is using a cool-
mist humidifier and a suction bulb to help clear away mucus.  

 Fevers and aches can be treated with acetaminophen (Tylenol®) or ibuprofen (Advil®, 
Motrin®, Nuprin®) or nonsteroidal anti-inflammatory drugs (NSAIDS). Examples of 
these kinds of medications include:  

Generic Name Brand Name(s) 

 
Acetaminophen  

Tylenol® 

Ibuprofen Advil®, Motrin®, Nuprin® 

Naproxen Aleve 

 Over-the-counter cold and flu medications used according to the package instructions 
may help lessen some symptoms such as cough and congestion. Importantly, these 
medications will not lessen how infectious a person is.  

 Check the ingredients on the package label to see if the medication already contains 
acetaminophen or ibuprofen before taking additional doses of these medications—don’t 
double dose! Patients with kidney disease or stomach problems should check with their 
health care provider before taking any NSAIDS.  

Check with your health care provider or pharmacist if you are taking other over-the-counter or 
prescription medications not related to the flu. For more information on products for treating flu 
symptoms, see the FDA website: http://www.fda.gov/fdac/features/2005/105_buy.html . 

When to Seek Emergency Medical Care 

Get medical care right away if the sick person at home: 
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 has difficulty breathing or chest pain  
 has purple or blue discoloration of the lips  
 is vomiting and unable to keep liquids down  
 has signs of dehydration such as dizziness when standing, absence of urination, or in 

infants, a lack of tears when they cry  
 has seizures (for example, uncontrolled convulsions)  
 is less responsive than normal or becomes confused  

Steps to Lessen the Spread of Flu in the Home 

When providing care to a household member who is sick with influenza, the most important 
ways to protect yourself and others who are not sick are to: 

 keep the sick person away from other people as much as possible (see “placement of the 
sick person at home”)  

 remind the sick person to cover their coughs, and clean their hands with soap and water 
or an alcohol-based hand rub often, especially after coughing and/or sneezing.  

 have everyone in the household clean their hands often, using soap and water or an 
alcohol-based hand rub  

 ask your healthcare provide if household contacts of the sick person, particularly those 
contacts that may have chronic health conditions, should take antiviral medications such 
as oseltemivir (Tamiflu®) or zanamivir (Relenza®) to prevent the flu.  

 

 

 

Placement of the sick person 

 Keep the sick person in a room separate from the common areas of the house. (For 
example, a spare bedroom with its own bathroom, if that’s possible.) Keep the sickroom 
door closed.  

 Unless necessary for medical care, persons with the flu should not leave the home when 
they have a fever or during the time that they are most likely to spread their infection to 
others (7 days after onset of symptoms in adults, and 10 days after onset of symptoms in 
children).  

 If persons with the flu need to leave the home (for example, for medical care), they 
should cover their nose and mouth when coughing or sneezing and wear a loose-fitting 
(surgical) mask if available.  

 Have the sick person wear a surgical mask if they need to be in a common area of the 
house near other persons.  
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 If possible, sick persons should use a separate bathroom. This bathroom should be 
cleaned daily with household disinfectant (see below).  

Protect other persons in the home 

 The sick person should not have visitors other than caregivers. A phone call is safer than 
a visit.  

 If possible, have only one adult in the home take care of the sick person.  
 Avoid having pregnant women care for the sick person. (Pregnant women are at 

increased risk of influenza-related complications and immunity can be suppressed during 
pregnancy).  

 All persons in the household should clean their hands with soap and water or an alcohol-
based hand rub frequently, including after every contact with the sick person or the 
person’s room or bathroom.  

 Use paper towels for drying hands after hand washing or dedicate cloth towels to each 
person in the household. For example, have different colored towels for each person.  

 If possible, consideration should be given to maintaining good ventilation in shared 
household areas (e.g., keeping windows open in restrooms, kitchen, bathroom, etc.).  

 Antivirals can be used to prevent the flu, so check with your healthcare provider to see if 
some persons in the home should use antiviral medications.  

If you are the caregiver 

 Avoid being face-to-face with the sick person.  
 When holding small children who are sick, place their chin on your shoulder so that they 

will not cough in your face.  
 Clean your hands with soap and water or use an alcohol-based hand rub after you touch 

the sick person or handle used tissues, or laundry.  
 Caregivers might catch flu from the person they are caring for and then the caregiver 

might be able to spread the flu to others before the caregiver shows symptoms. Therefore, 
the caregiver should wear a mask when they leave their home to keep from spreading flu 
to others in case they are in the early stages of infection.  

 Talk to your health care provider about taking antiviral medication to prevent the 
caregiver from getting the flu.  

 Monitor yourself and household members for flu symptoms and contact a telephone 
hotline or health care provider if symptoms occur.  

Using Facemasks or Respirators 

 Avoid close contact (less than about 6 feet away) with the sick person as much as 
possible.  

 If you must have close contact with the sick person (for example, hold a sick infant), 
spend the least amount of time possible in close contact and try to wear a facemask (for 
example, surgical mask) or N95 disposable respirator. 
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 An N95 respirator that fits snugly on your face can filter out small particles that can be 
inhaled around the edges of a facemask, but compared with a facemask it is harder to 
breathe through an N95 mask for long periods of time. More information on facemasks 
and respirators can be found at www.cdc.gov/swineflu  

 Facemasks and respirators may be purchased at a pharmacy, building supply or hardware 
store.  

 Wear an N95 respirator if you help a sick person with respiratory treatments using a 
nebulizer or inhaler, as directed by their doctor. Respiratory treatments should be 
performed in a separate room away from common areas of the house when at all possible.  

 Used facemasks and N95 respirators should be taken off and placed immediately in the 
regular trash so they don’t touch anything else.  

 Avoid re-using disposable facemasks and N95 respirators if possible. If a reusable fabric 
facemask is used, it should be laundered with normal laundry detergent and tumble-dried 
in a hot dryer.  

 After you take off a facemask or N95 respirator, clean your hands with soap and water or 
an alcohol-based hand sanitizer.  

Household Cleaning, Laundry, and Waste Disposal 

 Throw away tissues and other disposable items used by the sick person in the trash. Wash 
your hands after touching used tissues and similar waste.  

 Keep surfaces (especially bedside tables, surfaces in the bathroom, and toys for children) 
clean by wiping them down with a household disinfectant according to directions on the 
product label.  

 Linens, eating utensils, and dishes belonging to those who are sick do not need to be 
cleaned separately, but importantly these items should not be shared without washing 
thoroughly first.  

 Wash linens (such as bed sheets and towels) by using household laundry soap and tumble 
dry on a hot setting. Avoid “hugging” laundry prior to washing it to prevent 
contaminating yourself. Clean your hands with soap and water or alcohol-based hand rub 
right after handling dirty laundry.  

 Eating utensils should be washed either in a dishwasher or by hand with water and soap.  

 

Interim Guidance on Antiviral Recommendations for Patients with Confirmed 
or Suspected Swine Influenza A (H1N1) Virus Infection and Close Contacts 

April 28, 2009  

Objective: To provide interim guidance on the use of antiviral agents for treatment and 
chemoprophylaxis of swine influenza A (H1N1) virus infection. This includes patients with 
confirmed, probable or suspected swine influenza A (H1N1) virus infection and their close 
contacts. 
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Case Definitions for Infection with Swine Influenza A (H1N1) Virus  

A confirmed case of swine influenza A (H1N1) virus infection is defined as a person with an 
acute febrile respiratory illness with laboratory confirmed swine influenza A (H1N1) virus 
infection at CDC by one or more of the following tests:  

1. real-time RT-PCR  
2. viral culture  

A probable case of swine influenza A (H1N1) virus infection is defined as a person with an 
acute febrile respiratory illness who is: 

 positive for influenza A, but negative for H1 and H3 by influenza RT-PCR, or  
 positive for influenza A by an influenza rapid test or an influenza immunofluorescence 

assay (IFA) plus meets criteria for a suspected case  

A suspected case of swine influenza A (H1N1) virus infection is defined as a person with acute 
febrile respiratory illness with onset  

 within 7 days of close contact with a person who is a confirmed case of swine influenza 
A (H1N1) virus infection, or  

 within 7 days of travel to community either within the United States or internationally 
where there are one or more confirmed swine influenza A(H1N1) cases, or  

 resides in a community where there are one or more confirmed swine influenza cases.  

Infectious period for a confirmed case of swine influenza A (H1N1) virus infection is defined as 
1 day prior to the case’s illness onset to 7 days after onset.  

Close contact is defined as: within about 6 feet of an ill person who is a confirmed or suspected 
case of swine influenza A (H1N1) virus infection during the case’s infectious period. 

Acute respiratory illness is defined as recent onset of at least two of the following: rhinorrhea or 
nasal congestion, sore throat, cough (with or without fever or feverishness) 

High-risk groups: A person who is at high-risk for complications of swine influenza A (H1N1) 
virus infection is defined as the same for seasonal influenza (see MMWR: Prevention and 
Control of Influenza: Recommendations of the Advisory Committee on Immunization Practices 
(ACIP), 2008). 

Special Considerations for Children 
Aspirin or aspirin-containing products (e.g. bismuth subsalicylate – Pepto Bismol) should not be 
administered to any confirmed or suspected ill case of swine influenza A (H1N1) virus infection 
aged 18 years old and younger due to the risk of Reye syndrome. For relief of fever, other anti-
pyretic medications are recommended such as acetaminophen or non steroidal anti-inflammatory 
drugs. 
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Antiviral Resistance 

This swine influenza A (H1N1) virus is sensitive (susceptible) to the neuraminidase inhibitor 
antiviral medications zanamivir and oseltamivir.  It is resistant to the adamantane antiviral 
medications, amantadine and rimantadine.   

Antiviral Treatment  

Confirmed, Probable and Suspected Cases  

Recommendations for use of antivirals may change as data on antiviral susceptibilities become 
available. 

Empiric antiviral treatment should be considered for confirmed, probable or suspected cases of 
swine influenza A (H1N1) virus infection. Treatment of hospitalized patients and patients at 
higher risk for influenza complications should be prioritized.  Antiviral treatment with zanamivir 
or oseltamivir should be initiated as soon as possible after the onset of symptoms. Evidence for 
benefits from treatment in studies of seasonal influenza is strongest when treatment is started 
within 48 hours of illness onset. However, some studies of treatment of seasonal influenza have 
indicated benefit, including reductions in mortality or duration of hospitalization even for 
patients whose treatment was started more than 48 hours after illness onset. Recommended 
duration of treatment is five days. Recommendations for use of antivirals may change as data on 
antiviral susceptibilities and effectiveness become available.  Antiviral doses recommended for 
treatment of swine influenza A (H1N1) virus infection in adults or children 1 year of age or older 
are the same as those recommended for seasonal influenza (Table 1). Oseltamivir use for 
children < 1 year old was recently approved by the U.S. Food and Drug Administration (FDA) 
under an Emergency Use Authorization (EUA), and dosing for these children is age-based (Table 
2). 

Antiviral Chemoprophylaxis 

For antiviral chemoprophylaxis of swine influenza A (H1N1) virus infection, either oseltamivir 
or zanamivir are recommended (Table 1). Duration of antiviral chemoprophylaxis post-exposure 
is 10 days after the last known exposure to an ill confirmed case of swine influenza A (H1N1) 
virus infection. For pre-exposure protection, chemoprophylaxis should be given during the 
potential exposure period and continued for 10 days after the last known exposure to an ill 
confirmed case of swine influenza A (H1N1) virus infection. Oseltamivir can also be used for 
chemoprophylaxis under the EUA (Table 3). 

Antiviral chemoprophylaxis (pre-exposure or post-exposure) with either oseltamivir or zanamivir 
is recommended for the following individuals: 

1. Household close contacts who are at high-risk for complications of influenza (e.g., 
persons with certain chronic medical conditions, persons 65 or older, children younger 
than 5 years old, and pregnant women) of a confirmed, probable or suspected case.  
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2. School children who are at high-risk for complications of influenza (children with certain 
chronic medical conditions) who had close contact (face-to-face) with a confirmed, 
probable, or suspected case.  

3. Travelers to Mexico who are at high-risk for complications of influenza (e.g., persons 
with certain chronic medical conditions, persons 65 or older, children younger than 5 
years old, and pregnant women).  

4. Health care workers or public health workers who were not using appropriate personal 
protective equipment during close contact with an ill confirmed, probable, or suspect case 
of swine influenza A (H1N1) virus infection during the case’s infectious period.  

Pre-exposure antiviral chemoprophylaxis with either oseltamivir or zanamivir can be considered 
for the following: 

1. Any health care worker who is at high-risk for complications of influenza (e.g., persons 
with certain chronic medical conditions, persons 65 or older, children younger than 5 
years old, and pregnant women) who is working in an area of the healthcare facility that 
contains patients with confirmed swine influenza A (H1N1) cases, or who is caring for 
patients with any acute febrile respiratory illness.  

2. Non-high risk persons who are travelers to Mexico, first responders, or border workers 
who are working in areas with confirmed cases of swine influenza A (H1N1) virus 
infection.  

 

 

 

 

 

Table 1. Swine influenza antiviral medication dosing recommendations. 
(Table extracted from IDSA guidelines for seasonal influenza .)  

Agent, group Treatment Chemoprophylaxis 
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Oseltamivir 

Adults 
75‐mg capsule twice per 
day for 5 days 

75‐mg capsule once per day 

Children (age, 12 
months or older), 
weight: 

15 kg or less 
60 mg per day divided into 
2 doses 

30 mg once per day 

15–23 kg 
90 mg per day divided into 
2 doses 

30 mg once per day 

24–40 kg 
120 mg per day divided 
into 2 doses 

60 mg once per day 

>40 kg 
150 mg per day divided 
into 2 doses 

75 mg once per day 
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Zanamivir 

Adults 
Two 5‐mg inhalations (10 
mg total) twice per day 

Two 5‐mg inhalations (10 mg 
total) once per day 

Children 
Two 5‐mg inhalations (10 
mg total) twice per day 
(age, 7 years or older) 

Two 5‐mg inhalations (10 mg 
total) once per day (age, 5 years 
or older) 

  

 

 

Children Under 1 Year of Age 

Children under one year of age are at high risk for complications from seasonal human influenza 
virus infections. The characteristics of human infections with swine H1N1 viruses are still being 
studied, and it is not known whether infants are at higher risk for complications associated with 
swine H1N1 infection compared to older children and adults.  Limited safety data on the use of 
oseltamivir (or zanamivir) are available from children less than one year of age, and oseltamivir 
is not licensed for use in children less than 1 year of age.  Available data come from use of 
oseltamivir for treatment of seasonal influenza. These data suggest that severe adverse events are 
rare, and the Infectious Diseases Society of America recently noted, with regard to use of 
oseltamivir in children young than 1 year old with seasonal influenza, that "…limited 
retrospective data on the safety and efficacy of oseltamivir in this young age group have not 
demonstrated age-specific drug-attributable toxicities to date." (See IDSA guidelines for seasonal 
influenza .) 
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Because infants typically have high rates of morbidity and mortality from influenza, infants with 
swine influenza A (H1N1) influenza infections may benefit from treatment using oseltamivir. 

Table 2. Dosing recommendations for antiviral treatment of children younger than 1 year using 
oseltamivir. 

Age  Recommended treatment dose for 5 days 

<3 months 12 mg twice daily 

3-5 months 20 mg twice daily 

6-11 months 25 mg twice daily 

Table 3. Dosing recommendations for antiviral chemoprophylaxis of children younger than 1 
year using oseltamivir. 
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Age  Recommended prophylaxis dose for 10 days 

<3 months Not recommended unless situation judged  
critical due to limited data on use in this age group 

3-5 months 20 mg once daily 

6-11 months 25 mg once daily 

Healthcare providers should be aware of the lack of data on safety and dosing when considering 
oseltamivir use in a seriously ill young infant with confirmed swine H1N1 influenza or who has 
been exposed to a confirmed swine H1N1 case, and carefully monitor infants for adverse events 
when oseltamivir is used.  

Pregnant Women 

Oseltamivir and zanamivir are "Pregnancy Category C" medications, indicating that no clinical 
studies have been conducted to assess the safety of these medications for pregnant women. 
Because of the unknown effects of influenza antiviral drugs on pregnant women and their 
fetuses, oseltamivir or zanamivir should be used during pregnancy only if the potential benefit 
justifies the potential risk to the embryo or fetus; the manufacturers' package inserts should be 
consulted. However, no adverse effects have been reported among women who received 
oseltamivir or zanamivir during pregnancy or among infants born to women who have received 
oseltamivir or zanamivir, Pregnancy should not be considered a contraindication to oseltamivir 
or zanamivir use. Because zanamivir is an inhaled medication and has less systemic absorption, 
some experts prefer zanamivir over oseltamivir for use in pregnant women when feasible. 

Adverse events and contraindications 

For further information about influenza antiviral medications, including contraindications and 
adverse effects, please see the following: 

 Antiviral Agents for Seasonal Influenza: Side Effects and Adverse Reactions  
 MMWR: Prevention and Control of Influenza: Recommendations of the Advisory 

Committee on Immunization Practices (ACIP), 2008 
MMWR August 8, 2008 / 57(RR07);1-60  

Adverse events from influenza antiviral medications should be reported through the U.S. FDA 
Medwatch website . 
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Interim Guidance for Airlines Regarding Flight Crews Arriving 
from Domestic and International Areas Affected by Swine 

Influenza 
April 27, 2009 
 
BACKGROUND 
The swine influenza A (H1N1) virus that has infected humans in the United States, Mexico and 
elsewhere is a novel influenza A virus that has not previously caused illness in people. Not all 
details are known at this time, but CDC and HHS are currently investigating and taking 
appropriate actions to ensure the protection of port-based staff who may encounter ill 
individuals. Symptoms of swine flu are similar to the symptoms of regular human flu and 
include fever, cough, sore throat, body aches, headache, chills and fatigue. Some people have 
also reported diarrhea and vomiting associated with swine flu. On-going human-to-human 
transmission is occurring with confirmed cases identified in several states and counties. 
 
INTERIM RECOMMENDATIONS 
Recommendations in this guidance document are based on standard infection control and 
industrial hygiene practices and should be implemented immediately to protect workers and to 
delay the spread of this newly emerged influenza virus via airline travel. 
All airline personnel should follow the practices and instructions described below to prevent 
spreading infectious disease and becoming ill. 
 
Hand Washing 
Wash your hands often with soap and water, especially after you cough or sneeze. Alcoholbased 
hands cleaners are also effective. Avoid touching your eyes, nose or mouth because 
germs spread that way. 
 
Cough Etiquette 
Cover your nose and mouth with a tissue when you cough or sneeze. Throw the tissue in the 
trash after you use it. 
 
Stay Home From Work If You Are Sick 
If you get sick, CDC recommends that you stay home from work and limit contact with others 
to keep from infecting them. 
 
TRANSMISSION OF INFLUENZA VIRUSES 
Swine influenza is likely to spread from person-to-person in the same way as seasonal flu. 
The main way that influenza is thought to spread is through the coughing or sneezing of people 
infected with the influenza virus. People may also become infected by touching something with 
flu viruses on it and then touching their mouth or nose. 
 
Gloves 
Crew members should wear impermeable, disposable gloves onboard aircraft if they need to 
have direct contact with potentially contaminated surfaces such as airplane seats, tray tables, and 
lavatories used by ill passengers. They should avoid touching their face with gloved or unwashed 
hands. Improper use of gloves may actually increase transmission. 
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Facemasks and Respirators 
People with symptoms of swine influenza should not fly. If symptoms of swine influenza 
develop during flight, the ill person should wear a surgical mask to reduce the number of 
droplets coughed or sneezed into the air. Likewise, crew assisting that person should wear a 
facemask at a minimum, but ideally use a respirator rated N-95 or higher. The optimal use of 
respirators requires fit testing. Proper use is recommended to maximize effectiveness. The use of 
facemasks may be considered as an alternative to respirators, although they might not be as 
effective as respirators. While facemasks provide barrier protection against droplet and contact 
transmission of the virus, they do not protect against inhalation of very small airborne particles. 
 
Disposable facemasks and respirators should not be reused; once removed they should be 
discarded. It may be difficult for some workers in certain situations, such as cabin crewmembers 
on lengthy flights, to wear respirators for extended periods of time and during physically heavy 
work loads. 
 
Ill Crew Members and Passengers 
During an influenza outbreak or pandemic, if a cabin or flight deck crew member or passenger is 
displaying signs and symptoms of an influenza-like illness prior to flight, they should not board 
the aircraft. If passengers or crew develop symptoms en route, they should cover their nose and 
mouth when coughing or sneezing, use tissues to contain respiratory secretions, dispose of used 
tissues in the nearest waste receptacle after use, and wear a facemask if tolerated. Hands should 
be washed after contact with respiratory secretions or contaminated objects or materials. If a 
pilot becomes ill with the symptoms of swine flu, all persons in the cockpit should wear masks. 
 
As the guidelines for swine influenza are being developed and new information is gained, more 
detailed guidelines will be published to the CDC website. 
In the event of a widespread outbreak or pandemic, social distancing will play the primary role in 
preventing exposure of persons to the virus (www.pandemicflu.gov). 
For additional updated information about this swine influenza outbreak, consult the CDC swine 
influenza web page (http://www.cdc.gov/swineflu/ ). 
 

MANAGEMENT OF PASSENGERS OR CREW MEMBERS WITH SYMPTOMS OF 
INFLUENZA 

 
• Cabin and flight deck crew should be aware of the possible symptoms of swine influenza 
including fever, cough, sore throat, body aches, headache, chills, fatigue, and in some cases, 
diarrhea and vomiting. Visit CDC’s website about swine flu 
(http://www.cdc.gov/swineflu/key_facts.htm ). 
• Minimize the number of personnel directly exposed to the ill person. 
• Separate the ill person (6 feet) from others as much as possible without compromising flight 
safety. 
• Have the ill person wear a facemask, if it can be tolerated, to reduce the number of droplets 
coughed or sneezed into the air. 
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• If a facemask can not be tolerated, provide tissues and ask the ill person to cover his or her 
mouth and nose when coughing or sneezing along with a plastic bag for proper disposal of 
contaminated tissues. 
• Gloves are not intended to replace proper hand hygiene. Gloves should be carefully removed 
and discarded and hands should be cleaned immediately following activities involving contact 
with body fluids. Gloves should not be washed or reused. 
• Personnel having close contact with an ill person should wear a facemask at a minimum or, 
ideally, a NIOSH-certified particulate respirator rated N-95 or better. 
• Dispose of soiled material, gloves, items contaminated with body fluids, and disposable 
respirators in a sturdy plastic bag that is tied shut and not reopened, and disposed of according to 
state solid waste regulations. 
• Personnel should wash hands for 20 seconds with soap and warm water before tending to the ill 
person, and after removing gloves and mask, touching commonly touched surfaces, contacting 
respiratory secretions or tending to the sick person. 
 
• Use waterless, alcohol-based hand gels when soap is not available and hands 
are not visibly soiled. 
• If a person shows observable signs of swine flu illness while on a flight bound for the 
US, the captain is required by law to report the illness to the nearest U. S. Quarantine 
Station prior to arrival or as soon as illness is noted (see 
http://www.cdc.gov/ncidod/dq/quarantine_stations.htm). Quarantine officials will arrange for 
appropriate medical assistance to be available when the airplane lands and will notify state and 
local health departments and the appropriate CDC officials. 
 
Quarantine officials will work with the airline and local and state health departments to assist 
with medical transportation of the patient upon arrival, disease control and containment 
measures, passenger and crew notification and surveillance activities, and airline disinfection 
procedures. 
 
• If a person on an international or domestic flight is ill with what is believed is to be swine flu 
illness, crew members should immediately contact the nearest U.S. 
Quarantine Station (http://www.cdc.gov/ncidod/dq/quarantine_stations.htm ) and 
Emergency Medical Services (EMS) at the destination airport. Quarantine station staff will assist 
with the situation. 
• The flight deck crew should ensure that the aircraft air conditioning / ventilation system stay on 
until all passengers and crew have disembarked in order to maximize continued removal of virus 
particles from the cabin air. 

 
MANAGEMENT OF CREW EXPOSURE AFTER FLIGHT COMPLETED 

Flight deck and cabin crew members and ground personnel who may have been exposed to a 
passenger or worker suspected of having influenza should monitor their health for 7 days after 
the exposure. If they become ill with influenza-like symptoms, including fever, body aches, 
runny nose, sore throat, nausea, or vomiting or diarrhea they should immediately take the 
following steps: 
 
• Stay home except to seek medical care; do not report to work. 
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• Notify their employer. 
• Contact their occupational health service or personal physician. 
• Inform the occupational health service, clinic, or emergency room before visiting about the 
possible exposure to influenza. 
• Do not travel, unless it is critical to travel locally for health care. 
• Limit contact with others as much as possible. 
• When not alone or in a public place, wear a facemask to reduce the number of droplets coughed 
or sneezed into the air. 
• If traveling away from home, notify their employer and request assistance in locating a health 
care provider. 
• If illness onset occurs while outside the United States, the airline’s medical consultants or 
overseas medical assistance companies should be contacted to assist finding an appropriate 
medical provider in that country. 
 
For More Information 
Interim Guidance for Airline Flight Crews and Persons Meeting Passengers Arriving from Areas 
With Avian Influenza 
http://wwwn.cdc.gov/travel/contentAvianFluArrivingFromAreas.aspx 
 
Travel Industry Pandemic Influenza Planning Checklist 

http://www.pandemicflu.gov/plan/workplaceplanning/travelchecklist.html 

 

Interim recommendations: 

 Personnel engaged in aerosol generating activities (e.g., collection of clinical specimens, 
endotracheal intubation, nebulizer treatment, bronchoscopy, and resuscitation involving 
emergency intubation or cardiac pulmonary resuscitation) for suspected or confirmed 
swine influenza A (H1N1) cases should wear a fit-tested disposable N95 respirator.*  

 Pending clarification of transmission patterns for this virus, personnel providing direct 
patient care for suspected or confirmed swine influenza A (H1N1) cases should wear a 
fit-tested disposable N95 respirator when entering the patient room.  

*Respirator use should be in the context of a complete respiratory protection program in 
accordance with Occupational Safety and Health Administration (OSHA) regulations. 
Information on respiratory protection programs and fit test procedures can be accessed at 
www.osha.gov/SLTC/etools/respiratory . Staff should be medically cleared, fit-tested, and 
trained for respirator use, including: proper fit-testing and use of respirators, safe removal and 
disposal, and medical contraindications to respirator use. 
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Historical Perspective and Swine Flu Pathophysiology: 

1918 Influenza: the Mother of All Pandemics 
 
Jeffery K. Taubenberger and David M. Morens† 
*Armed Forces Institute of Pathology, Rockville, Maryland, USA; and †National Institutes of Health, Bethesda, Maryland, USA 
 

The "Spanish" influenza pandemic of 1918–1919, which caused ≈50 million deaths worldwide, 
remains an ominous warning to public health. Many questions about its origins, its unusual 
epidemiologic features, and the basis of its pathogenicity remain unanswered. The public health 
implications of the pandemic therefore remain in doubt even as we now grapple with the feared 
emergence of a pandemic caused by H5N1 or other virus. However, new information about the 
1918 virus is emerging, for example, sequencing of the entire genome from archival autopsy 
tissues. But, the viral genome alone is unlikely to provide answers to some critical questions. 
Understanding the 1918 pandemic and its implications for future pandemics requires careful 
experimentation and in-depth historical analysis. 

"Curiouser and curiouser!" cried Alice 
Lewis Carroll, Alice's Adventures in Wonderland, 1865 

An estimated one third of the world's population (or ≈500 million persons) were infected and had 
clinically apparent illnesses during the 1918–1919 influenza pandemic. The disease was 
exceptionally severe. Case-fatality rates were >2.5%, compared to <0.1% in other influenza 
pandemics. Total deaths were estimated at ≈50 million and were arguably as high as 100 million. 

The impact of this pandemic was not limited to 1918–1919. All influenza A pandemics since that 
time, and indeed almost all cases of influenza A worldwide (excepting human infections from 
avian viruses such as H5N1 and H7N7), have been caused by descendants of the 1918 virus, 
including "drifted" H1N1 viruses and reassorted H2N2 and H3N2 viruses. The latter are 
composed of key genes from the 1918 virus, updated by subsequently incorporated avian 
influenza genes that code for novel surface proteins, making the 1918 virus indeed the "mother" 
of all pandemics. 

In 1918, the cause of human influenza and its links to avian and swine influenza were unknown. 
Despite clinical and epidemiologic similarities to influenza pandemics of 1889, 1847, and even 
earlier, many questioned whether such an explosively fatal disease could be influenza at all. That 
question did not begin to be resolved until the 1930s, when closely related influenza viruses 
(now known to be H1N1 viruses) were isolated, first from pigs and shortly thereafter from 
humans. Seroepidemiologic studies soon linked both of these viruses to the 1918 pandemic. 
Subsequent research indicates that descendants of the 1918 virus still persists enzootically in 
pigs. They probably also circulated continuously in humans, undergoing gradual antigenic drift 
and causing annual epidemics, until the 1950s. With the appearance of a new H2N2 pandemic 
strain in 1957 ("Asian flu"), the direct H1N1 viral descendants of the 1918 pandemic strain 
disappeared from human circulation entirely, although the related lineage persisted enzootically 
in pigs. But in 1977, human H1N1 viruses suddenly "reemerged" from a laboratory freezer. They 
continue to circulate endemically and epidemically. 
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Thus in 2006, 2 major descendant lineages of the 1918 H1N1 virus, as well as 2 additional 
reassortant lineages, persist naturally: a human epidemic/endemic H1N1 lineage, a porcine 
enzootic H1N1 lineage (so-called classic swine flu), and the reassorted human H3N2 virus 
lineage, which like the human H1N1 virus, has led to a porcine H3N2 lineage. None of these 
viral descendants, however, approaches the pathogenicity of the 1918 parent virus. Apparently, 
the porcine H1N1 and H3N2 lineages uncommonly infect humans, and the human H1N1 and 
H3N2 lineages have both been associated with substantially lower rates of illness and death than 
the virus of 1918. In fact, current H1N1 death rates are even lower than those for H3N2 lineage 
strains (prevalent from 1968 until the present). H1N1 viruses descended from the 1918 strain, as 
well as H3N2 viruses, have now been cocirculating worldwide for 29 years and show little 
evidence of imminent extinction. 

Trying To Understand What Happened 

By the early 1990s, 75 years of research had failed to answer a most basic question about the 
1918 pandemic: why was it so fatal? No virus from 1918 had been isolated, but all of its apparent 
descendants caused substantially milder human disease. Moreover, examination of mortality data 
from the 1920s suggests that within a few years after 1918, influenza epidemics had settled into a 
pattern of annual epidemicity associated with strain drifting and substantially lowered death 
rates. Did some critical viral genetic event produce a 1918 virus of remarkable pathogenicity and 
then other critical genetic event occur soon after the 1918 pandemic to produce an attenuated 
H1N1 virus? 

In 1995, a scientific team identified archival influenza autopsy materials collected in the autumn 
of 1918 and began the slow process of sequencing small viral RNA fragments to determine the 
genomic structure of the causative influenza virus. These efforts have now determined the 
complete genomic sequence of 1 virus and partial sequences from 4 others. The primary data 
from the above studies and a number of reviews covering different aspects of the 1918 pandemic 
have recently been published and confirm that the 1918 virus is the likely ancestor of all 4 of the 
human and swine H1N1 and H3N2 lineages, as well as the "extinct" H2N2 lineage. No known 
mutations correlated with high pathogenicity in other human or animal influenza viruses have 
been found in the 1918 genome, but ongoing studies to map virulence factors are yielding 
interesting results. The 1918 sequence data, however, leave unanswered questions about the 
origin of the virus and about the epidemiology of the pandemic. 

When and Where Did the 1918 Influenza Pandemic Arise? 

Before and after 1918, most influenza pandemics developed in Asia and spread from there to the 
rest of the world. Confounding definite assignment of a geographic point of origin, the 1918 
pandemic spread more or less simultaneously in 3 distinct waves during an ≈12-month period in 
1918–1919, in Europe, Asia, and North America (the first wave was best described in the United 
States in March 1918). Historical and epidemiologic data are inadequate to identify the 
geographic origin of the virus, and recent phylogenetic analysis of the 1918 viral genome does 
not place the virus in any geographic context. 
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Although in 1918 influenza was not a nationally reportable disease and diagnostic criteria for 
influenza and pneumonia were vague, death rates from influenza and pneumonia in the United 
States had risen sharply in 1915 and 1916 because of a major respiratory disease epidemic 
beginning in December 1915. Death rates then dipped slightly in 1917. The first pandemic 
influenza wave appeared in the spring of 1918, followed in rapid succession by much more fatal 
second and third waves in the fall and winter of 1918–1919, respectively. Is it possible that a 
poorly-adapted H1N1 virus was already beginning to spread in 1915, causing some serious 
illnesses but not yet sufficiently fit to initiate a pandemic? Data consistent with this possibility 
were reported at the time from European military camps, but a counter argument is that if a strain 
with a new hemagglutinin (HA) was causing enough illness to affect the US national death rates 
from pneumonia and influenza, it should have caused a pandemic sooner, and when it eventually 
did, in 1918, many people should have been immune or at least partially immunoprotected. 
"Herald" events in 1915, 1916, and possibly even in early 1918, if they occurred, would be 
difficult to identify. 

The 1918 influenza pandemic had another unique feature, the simultaneous (or nearly 
simultaneous) infection of humans and swine. The virus of the 1918 pandemic likely expressed 
an antigenically novel subtype to which most humans and swine were immunologically naive in 
1918. Recently published sequence and phylogenetic analyses suggest that the genes encoding 
the HA and neuraminidase (NA) surface proteins of the 1918 virus were derived from an 
avianlike influenza virus shortly before the start of the pandemic and that the precursor virus had 
not circulated widely in humans or swine in the few decades before. More recent analyses of the 
other gene segments of the virus also support this conclusion. Regression analyses of human and 
swine influenza sequences obtained from 1930 to the present place the initial circulation of the 
1918 precursor virus in humans at approximately 1915–1918. Thus, the precursor was probably 
not circulating widely in humans until shortly before 1918, nor did it appear to have jumped 
directly from any species of bird studied to date. In summary, its origin remains puzzling. 

 

Were the 3 Waves in 1918–1919 Caused by the Same Virus? If So, How and Why? 

Historical records since the 16th century suggest that new influenza pandemics may appear at 
any time of year, not necessarily in the familiar annual winter patterns of interpandemic years, 
presumably because newly shifted influenza viruses behave differently when they find a 
universal or highly susceptible human population. Thereafter, confronted by the selection 
pressures of population immunity, these pandemic viruses begin to drift genetically and 
eventually settle into a pattern of annual epidemic recurrences caused by the drifted virus 
variants. 

In the 1918–1919 pandemic, a first or spring wave began in March 1918 and spread unevenly 
through the United States, Europe, and possibly Asia over the next 6 months. Illness rates were 
high, but death rates in most locales were not appreciably above normal. A second or fall wave 
spread globally from September to November 1918 and was highly fatal. In many nations, a third 
wave occurred in early 1919. Clinical similarities led contemporary observers to conclude 
initially that they were observing the same disease in the successive waves.  
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The milder forms of illness in all 3 waves were identical and typical of influenza seen in the 
1889 pandemic and in prior interpandemic years. In retrospect, even the rapid progressions from 
uncomplicated influenza infections to fatal pneumonia, a hallmark of the 1918–1919 fall and 
winter waves, had been noted in the relatively few severe spring wave cases. The differences 
between the waves thus seemed to be primarily in the much higher frequency of complicated, 
severe, and fatal cases in the last 2 waves. 

But 3 extensive pandemic waves of influenza within 1 year, occurring in rapid succession, with 
only the briefest of quiescent intervals between them, was unprecedented. The occurrence, and to 
some extent the severity, of recurrent annual outbreaks, are driven by viral antigenic drift, with 
an antigenic variant virus emerging to become dominant approximately every 2 to 3 years. 
Without such drift, circulating human influenza viruses would presumably disappear once herd 
immunity had reached a critical threshold at which further virus spread was sufficiently limited. 
The timing and spacing of influenza epidemics in interpandemic years have been subjects of 
speculation for decades. Factors believed to be responsible include partial herd immunity 
limiting virus spread in all but the most favorable circumstances, which include lower 
environmental temperatures and human nasal temperatures (beneficial to thermolabile viruses 
such as influenza), optimal humidity, increased crowding indoors, and imperfect ventilation due 
to closed windows and suboptimal airflow. 

However, such factors cannot explain the 3 pandemic waves of 1918–1919, which occurred in 
the spring-summer, summer-fall, and winter (of the Northern Hemisphere), respectively. The 
first 2 waves occurred at a time of year normally unfavorable to influenza virus spread. The 
second wave caused simultaneous outbreaks in the Northern and Southern Hemispheres from 
September to November. Furthermore, the interwave periods were so brief as to be almost 
undetectable in some locales. Reconciling epidemiologically the steep drop in cases in the first 
and second waves with the sharp rises in cases of the second and third waves is difficult. 
Assuming even transient postinfection immunity, how could susceptible persons be too few to 
sustain transmission at 1 point and yet enough to start a new explosive pandemic wave a few 
weeks later? Could the virus have mutated profoundly and almost simultaneously around the 
world, in the short periods between the successive waves? Acquiring viral drift sufficient to 
produce new influenza strains capable of escaping population immunity is believed to take years 
of global circulation, not weeks of local circulation. And having occurred, such mutated viruses 
normally take months to spread around the world. 

At the beginning of other "off season" influenza pandemics, successive distinct waves within a 
year have not been reported. The 1889 pandemic, for example, began in the late spring of 1889 
and took several months to spread throughout the world, peaking in northern Europe and the 
United States late in 1889 or early in 1890. The second recurrence peaked in late spring 1891 
(more than a year after the first pandemic appearance) and the third in early 1892. As was true 
for the 1918 pandemic, the second 1891 recurrence produced of the most deaths. The 3 
recurrences in 1889–1892, however, were spread over >3 years, in contrast to 1918–1919, when 
the sequential waves seen in individual countries were typically compressed into ≈8–9 months. 

What gave the 1918 virus the unprecedented ability to generate rapidly successive pandemic 
waves is unclear. Because the only 1918 pandemic virus samples we have yet identified are from 
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second-wave patients, nothing can yet be said about whether the first (spring) wave, or for that 
matter, the third wave, represented circulation of the same virus or variants of it. Data from 1918 
suggest that persons infected in the second wave may have been protected from influenza in the 
third wave. But the few data bearing on protection during the second and third waves after 
infection in the first wave are inconclusive and do little to resolve the question of whether the 
first wave was caused by the same virus or whether major genetic evolutionary events were 
occurring even as the pandemic exploded and progressed. Only influenza RNA–positive human 
samples from before 1918, and from all 3 waves, can answer this question. 

What Was the Animal Host Origin of the Pandemic Virus? 

Viral sequence data now suggest that the entire 1918 virus was novel to humans in, or shortly 
before, 1918, and that it thus was not a reassortant virus produced from old existing strains that 
acquired 1 or more new genes, such as those causing the 1957 and 1968 pandemics. On the 
contrary, the 1918 virus appears to be an avianlike influenza virus derived in toto from an 
unknown source, as its 8 genome segments are substantially different from contemporary avian 
influenza genes. Influenza virus gene sequences from a number of fixed specimens of wild birds 
collected circa 1918 show little difference from avian viruses isolated today, indicating that avian 
viruses likely undergo little antigenic change in their natural hosts even over long periods. 

For example, the 1918 nucleoprotein (NP) gene sequence is similar to that of viruses found in 
wild birds at the amino acid level but very divergent at the nucleotide level, which suggests 
considerable evolutionary distance between the sources of the 1918 NP and of currently 
sequenced NP genes in wild bird strains. One way of looking at the evolutionary distance of 
genes is to compare ratios of synonymous to nonsynonymous nucleotide substitutions. A 
synonymous substitution represents a silent change, a nucleotide change in a codon that does not 
result in an amino acid replacement. A nonsynonymous substitution is a nucleotide change in a 
codon that results in an amino acid replacement. Generally, a viral gene subjected to 
immunologic drift pressure or adapting to a new host exhibits a greater percentage of 
nonsynonymous mutations, while a virus under little selective pressure accumulates mainly 
synonymous changes. Since little or no selection pressure is exerted on synonymous changes, 
they are thought to reflect evolutionary distance. 

Because the 1918 gene segments have more synonymous changes from known sequences of wild 
bird strains than expected, they are unlikely to have emerged directly from an avian influenza 
virus similar to those that have been sequenced so far. This is especially apparent when one 
examines the differences at 4-fold degenerate codons, the subset of synonymous changes in 
which, at the third codon position, any of the 4 possible nucleotides can be substituted without 
changing the resulting amino acid. At the same time, the 1918 sequences have too few amino 
acid differences from those of wild-bird strains to have spent many years adapting only in a 
human or swine intermediate host. One possible explanation is that these unusual gene segments 
were acquired from a reservoir of influenza virus that has not yet been identified or sampled. All 
of these findings beg the question: where did the 1918 virus come from? 

In contrast to the genetic makeup of the 1918 pandemic virus, the novel gene segments of the 
reassorted 1957 and 1968 pandemic viruses all originated in Eurasian avian viruses; both human 
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viruses arose by the same mechanism—reassortment of a Eurasian wild waterfowl strain with the 
previously circulating human H1N1 strain. Proving the hypothesis that the virus responsible for 
the 1918 pandemic had a markedly different origin requires samples of human influenza strains 
circulating before 1918 and samples of influenza strains in the wild that more closely resemble 
the 1918 sequences. 

What Was the Biological Basis for 1918 Pandemic Virus Pathogenicity? 

Sequence analysis alone does not offer clues to the pathogenicity of the 1918 virus. A series of 
experiments are under way to model virulence in vitro and in animal models by using viral 
constructs containing 1918 genes produced by reverse genetics. 

Influenza virus infection requires binding of the HA protein to sialic acid receptors on host cell 
surface. The HA receptor-binding site configuration is different for those influenza viruses 
adapted to infect birds and those adapted to infect humans. Influenza virus strains adapted to 
birds preferentially bind sialic acid receptors with α linked sugars. Human-adapted influenza 
viruses are thought to preferentially bind receptors with α linkages. The switch from this avian 
receptor configuration requires of the virus only 1 amino acid change, and the HAs of all 5 
sequenced 1918 viruses have this change, which suggests that it could be a critical step in human 
host adaptation. A second change that greatly augments virus binding to the human receptor may 
also occur, but only 3 of 5 1918 HA sequences have it. 

This means that at least 2 H1N1 receptor-binding variants cocirculated in 1918: 1 with high-
affinity binding to the human receptor and 1 with mixed-affinity binding to both avian and 
human receptors. No geographic or chronologic indication exists to suggest that one of these 
variants was the precursor of the other, nor are there consistent differences between the case 
histories or histopathologic features of the 5 patients infected with them. Whether the viruses 
were equally transmissible in 1918, whether they had identical patterns of replication in the 
respiratory tree, and whether one or both also circulated in the first and third pandemic waves, 
are unknown. 

In a series of in vivo experiments, recombinant influenza viruses containing between 1 and 5 
gene segments of the 1918 virus have been produced. Those constructs bearing the 1918 HA and 
NA are all highly pathogenic in mice. Furthermore, expression microarray analysis performed on 
whole lung tissue of mice infected with the 1918 HA/NA recombinant showed increased 
upregulation of genes involved in apoptosis, tissue injury, and oxidative damage. These findings 
are unexpected because the viruses with the 1918 genes had not been adapted to mice; control 
experiments in which mice were infected with modern human viruses showed little disease and 
limited viral replication. The lungs of animals infected with the 1918 HA/NA construct showed 
bronchial and alveolar epithelial necrosis and a marked inflammatory infiltrate, which suggests 
that the 1918 HA (and possibly the NA) contain virulence factors for mice. The viral genotypic 
basis of this pathogenicity is not yet mapped. Whether pathogenicity in mice effectively models 
pathogenicity in humans is unclear. The potential role of the other 1918 proteins, singularly and 
in combination, is also unknown. Experiments to map further the genetic basis of virulence of 
the 1918 virus in various animal models are planned.  
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These experiments may help define the viral component to the unusual pathogenicity of the 1918 
virus but cannot address whether specific host factors in 1918 accounted for unique influenza 
mortality patterns. 

Why Did the 1918 Virus Kill So Many Healthy Young Adults? 

The curve of influenza deaths by age at death has historically, for at least 150 years, been U-
shaped, exhibiting mortality peaks in the very young and the very old, with a comparatively low 
frequency of deaths at all ages in between. In contrast, age-specific death rates in the 1918 
pandemic exhibited a distinct pattern that has not been documented before or since: a "W-
shaped" curve, similar to the familiar U-shaped curve but with the addition of a third (middle) 
distinct peak of deaths in young adults ≈20–40 years of age. Influenza and pneumonia death rates 
for those 15–34 years of age in 1918–1919, for example, were >20 times higher than in previous 
years. Overall, nearly half of the influenza-related deaths in the 1918 pandemic were in young 
adults 20–40 years of age, a phenomenon unique to that pandemic year. The 1918 pandemic is 
also unique among influenza pandemics in that absolute risk of influenza death was higher in 
those <65 years of age than in those >65; persons <65 years of age accounted for >99% of all 
excess influenza-related deaths in 1918–1919. In comparison, the <65-year age group accounted 
for 36% of all excess influenza-related deaths in the 1957 H2N2 pandemic and 48% in the 1968 
H3N2 pandemic. 

A sharper perspective emerges when 1918 age-specific influenza morbidity rates are used to 
adjust the W-shaped mortality curve. Persons <35 years of age in 1918 had a disproportionately 
high influenza incidence. But even after adjusting age-specific deaths by age-specific clinical 
attack rates, a W-shaped curve with a case-fatality peak in young adults remains and is 
significantly different from U-shaped age-specific case-fatality curves typically seen in other 
influenza years, e.g., 1928–1929. Also, in 1918 those 5 to 14 years of age accounted for a 
disproportionate number of influenza cases, but had a much lower death rate from influenza and 
pneumonia than other age groups. To explain this pattern, we must look beyond properties of the 
virus to host and environmental factors, possibly including immunopathology (e.g., antibody-
dependent infection enhancement associated with prior virus exposures) and exposure to risk 
cofactors such as coinfecting agents, medications, and environmental agents. 

One theory that may partially explain these findings is that the 1918 virus had an intrinsically 
high virulence, tempered only in those patients who had been born before 1889, e.g., because of 
exposure to a then-circulating virus capable of providing partial immunoprotection against the 
1918 virus strain only in persons old enough (>35 years) to have been infected during that prior 
era. But this theory would present an additional paradox: an obscure precursor virus that left no 
detectable trace today would have had to have appeared and disappeared before 1889 and then 
reappeared more than 3 decades later. 

Epidemiologic data on rates of clinical influenza by age, collected between 1900 and 1918, 
provide good evidence for the emergence of an antigenically novel influenza virus in 1918. 
Jordan showed that from 1900 to 1917, the 5- to 15-year age group accounted for 11% of total 
influenza cases, while the >65-year age group accounted for 6% of influenza cases.  
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But in 1918, cases in the 5- to 15-year-old group jumped to 25% of influenza cases (compatible 
with exposure to an antigenically novel virus strain), while the >65 age group only accounted for 
0.6% of the influenza cases, findings consistent with previously acquired protective immunity 
caused by an identical or closely related viral protein to which older persons had once been 
exposed. Mortality data are in accord. In 1918, persons >75 years had lower influenza and 
pneumonia case-fatality rates than they had during the prepandemic period of 1911–1917. At the 
other end of the age spectrum, a high proportion of deaths in infancy and early childhood in 1918 
mimics the age pattern, if not the mortality rate, of other influenza pandemics. 

Could a 1918-like Pandemic Appear Again? If So, What Could We Do About It? 

In its disease course and pathologic features, the 1918 pandemic was different in degree, but not 
in kind, from previous and subsequent pandemics. Despite the extraordinary number of global 
deaths, most influenza cases in 1918 (>95% in most locales in industrialized nations) were mild 
and essentially indistinguishable from influenza cases today. Furthermore, laboratory 
experiments with recombinant influenza viruses containing genes from the 1918 virus suggest 
that the 1918 and 1918-like viruses would be as sensitive as other typical virus strains to the 
Food and Drug Administration–approved antiinfluenza drugs rimantadine and oseltamivir. 

However, some characteristics of the 1918 pandemic appear unique: most notably, death rates 
were 5–20 times higher than expected. Clinically and pathologically, these high death rates 
appear to be the result of several factors, including a higher proportion of severe and complicated 
infections of the respiratory tract, rather than involvement of organ systems outside the normal 
range of the influenza virus. Also, the deaths were concentrated in an unusually young age 
group. Finally, in 1918, 3 separate recurrences of influenza followed each other with unusual 
rapidity, resulting in 3 explosive pandemic waves within a year's time. Each of these unique 
characteristics may reflect genetic features of the 1918 virus, but understanding them will also 
require examination of host and environmental factors. 

Until we can ascertain which of these factors gave rise to the mortality patterns observed and 
learn more about the formation of the pandemic, predictions are only educated guesses. We can 
only conclude that since it happened once, analogous conditions could lead to an equally 
devastating pandemic. 

Like the 1918 virus, H5N1 is an avian virus, though a distantly related one. The evolutionary 
path that led to pandemic emergence in 1918 is entirely unknown, but it appears to be different in 
many respects from the current situation with H5N1. There are no historical data, either in 1918 
or in any other pandemic, for establishing that a pandemic "precursor" virus caused a highly 
pathogenic outbreak in domestic poultry, and no highly pathogenic avian influenza (HPAI) virus, 
including H5N1 and a number of others, has ever been known to cause a major human epidemic, 
let alone a pandemic. While data bearing on influenza virus human cell adaptation (e.g., receptor 
binding) are beginning to be understood at the molecular level, the basis for viral adaptation to 
efficient human-to-human spread, the chief prerequisite for pandemic emergence, is unknown for 
any influenza virus. The 1918 virus acquired this trait, but we do not know how, and we 
currently have no way of knowing whether H5N1 viruses are now in a parallel process of 
acquiring human-to-human transmissibility.  
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Despite an explosion of data on the 1918 virus during the past decade, we are not much closer to 
understanding pandemic emergence in 2006 than we were in understanding the risk of H1N1 
"swine flu" emergence in 1976. 

Even with modern antiviral and antibacterial drugs, vaccines, and prevention knowledge, the 
return of a pandemic virus equivalent in pathogenicity to the virus of 1918 would likely kill >100 
million people worldwide. A pandemic virus with the (alleged) pathogenic potential of some 
recent H5N1 outbreaks could cause substantially more deaths. 

Whether because of viral, host or environmental factors, the 1918 virus causing the first or 
‘spring' wave was not associated with the exceptional pathogenicity of the second (fall) and third 
(winter) waves. Identification of an influenza RNA-positive case from the first wave could point 
to a genetic basis for virulence by allowing differences in viral sequences to be highlighted. 
Identification of pre-1918 human influenza RNA samples would help us understand the timing 
of emergence of the 1918 virus. Surveillance and genomic sequencing of large numbers of 
animal influenza viruses will help us understand the genetic basis of host adaptation and the 
extent of the natural reservoir of influenza viruses. Understanding influenza pandemics in 
general requires understanding the 1918 pandemic in all its historical, epidemiologic, and 
biologic aspects. 
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Swine Flu Examination  
 
Select the best answer to each of the following items. Mark your responses on the Answer Form.  
 
  

1. A _______ of swine influenza A (H1N1) virus infection is defined as a person with an acute 
febrile respiratory illness with laboratory confirmed swine influenza A (H1N1) virus infection at 
CDC by one or more of the following tests: real-time RT-PCR or a viral culture.  

 
a. suspected case 
b. confirmed case 
c. potential case 
d. probable case 
 
   

2. Acute respiratory illness is defined as recent onset of at least two of the following _______. 

 
a. cough 
b. sore throat 
c. congestion 
d. All of the above 
 
   
3. The recommended protocol for infection control of a person with swine flu confirmed-case 
status is that they should be placed in a single-patient room with _______. 
 
a. a security guard posted outside 
b. a nurse on duty 24 hours 
c. the door kept closed 
d. no telephone in the room 
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4. In addition, the CDC recommends that The ill person should wear a surgical mask when 
outside of the patient room, and should be encouraged to wash hands frequently and follow 
standard respiratory hygiene practices. Cups and other utensils used by the ill person should be 
_______ before use by other persons. 
 
a. sterilized 
b. autoclaved  
c. washed with soap and water 
d. All of the above 
 
 
 
5. During periods of increased respiratory infection activity in the community (e.g., when there is 
increased absenteeism in schools and work settings and increased medical office visits by 
persons complaining of respiratory illness), offer masks to _______. 
 
a. all persons with a fever 
b. persons who are coughing 
c. all persons under age 10 
d. All of the above 
 
 

6. Personnel providing care to or collecting clinical specimens from suspected or confirmed 
cases should wear disposable non-sterile gloves, gowns, and eye protection (e.g., goggles) to 
prevent _______. 

 
a. spreading the virus 
b. getting their eyes scratched 
c. conjunctival exposure 
d. All of the above 
 
   
7. The lack of scientific consensus has led to conflicting recommendations by public health 
partners. Moreover, a large amount of _______  information about surgical mask and respirator 
use has been disseminated on the Internet and by other popular media. 
 
a. incorrect 
b. incomplete 
c. confusing 
d. All of the above 
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8. The prioritization of respirator use during a pandemic remains unchanged: N95 (or higher) 
respirators should be worn during medical activities that have a high likelihood of generating 
infectious respiratory aerosols, for which respirators (not surgical masks) offer the most 
appropriate protection for health care personnel. 
 
a. True 
b. False 
 
   
 
9. If N95 or other types of respirators are not available, surgical masks provide benefit against 
_______ and should be worn for all health care activities involving patients with confirmed or 
suspected pandemic influenza. Measures should be employed to minimize the number of 
personnel required to come in contact with suspected or confirmed pandemic influenza patients. 
 
a. small-droplet exposure 
b. large-droplet exposure 
c. all kinds of droplets 
d. mico-droplet exposure 
 
10. Influenza is transmitted person to person through close contact. Transmission occurs through 
multiple routes, including large droplets and direct and indirect contact. Fine droplet inhalational 
transmission may also occur. 
 
a. True 
b. False 
 

11. Human influenza is a disease of the respiratory tract. Influenza virus infects respiratory 
epithelial cells via receptors found principally in non-ciliated cells of the upper respiratory tract; 
infection also can occur in the lower respiratory tract. There is no natural or experimental 
evidence that human seasonal influenza virus infection of the _______ can occur. 

 
a. gastrointestinal tract  
b. hypothalmus 
c. cornea 
d. pituitary glands 
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12. Environmental factors , which can affect the rate of partial desiccation of intermediate size 
droplets into small respirable particles and the rate of complete desiccation of small respirable 
particles, include: 
 
a. Temperature and humidity 
b. Air currents 
c. Sunlight 
d. All of the above 
 
13. Masks that provide protection against pathogens carried by _______ that can contaminate the 
mucous membranes are commonly known as surgical masks. 
 
a. large respiratory droplets 
b. small respiratory droplets 
c. nuclei of droplets 
d. None of the above 

14. Respiratory filtering devices that provide protection against inhalation of small and large 
airborne particles are called particulate respirators or _______. A particulate respirator is worn 
on the face and fits tightly to cover the nose and mouth. 

 
a. humidifiers 
b. air-purifying respirators 
c. air disinfection systems 
d. None of the above 
 
   
15. Swine influenza: a virus infection (swine flu) can cause a wide range of symptoms, including 
_______. Some people have reported diarrhea and vomiting associated with swine flu. People 
with swine flu also can have vomiting and diarrhea. Like seasonal flu, swine flu in humans can 
vary in severity from mild to severe. 
 
a. body aches 
b. chills and fatigue 
c. cough 
d. All of the above 
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16. The main way that influenza viruses are thought to spread is from person to person in 
respiratory droplets of coughs and sneezes. This can happen when droplets from a cough or 
sneeze of an infected person are propelled through the air and deposited on the mouth or nose of 
people nearby. Influenza viruses may also be spread when a person touches respiratory droplets 
on another person or an object and then touches their own mouth or nose (or someone else’s 
mouth or nose) before washing their hands. 

a. True 
b. False 
 
   

17. People with swine flu who are cared for at home should: 

a. Stay home for 7 days after the start of illness and fever is gone  
b. cover coughs and sneezes. Clean hands with soap and water or an alcohol-based hand rub 
often and especially after using tissues and after coughing or sneezing into hands. 
c. Avoid close contact with others. Do not go to work or school while ill. 
d. All of the above 
 
   
18. Do not give aspirin (acetylsalicylic acid) to children or teenagers who have the flu; this can 
cause a rare but serious illness called Reye’s syndrome. 
 
a. True 
b. False 
 
  
19. Steps to lessen the spread of flu in the home include: 
 
a. Keep the sick person away from other people as much as possible. 
b. Remind the sick person to cover their coughs, and clean their hands with soap and water or an 
alcohol-based hand rub often, especially after coughing and/or sneezing. 
c. Have everyone in the household clean their hands often, using soap and water or an alcohol-
based hand rub 
d. All of the above 
 
   
20. If you are the caregiver, you should:  
 
a. Avoid being face-to-face with the sick person. 
b. When holding small children who are sick, place their chin on your shoulder so that they will 
not cough in your face. 
c. Talk to your health care provider about taking antiviral medication to prevent the caregiver 
from getting the flu. 
d. All of the above 
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21. Regarding household cleaning, laundry, and waste disposal: 
 
a. Throw away tissues and other disposable items used by the sick person in the trash. Wash your 
hands after touching used tissues and similar waste. 
b. Keep surfaces (especially bedside tables, surfaces in the bathroom, and toys for children) clean 
by wiping them down with a household disinfectant according to directions on the product label. 
c. Wash linens (such as bed sheets and towels) by using household laundry soap and tumble dry 
on a hot setting. Avoid “hugging” laundry prior to washing it to prevent contaminating yourself. 
d. All of the above 

22. This swine influenza A (H1N1) virus is sensitive (susceptible) to the neuraminidase inhibitor 
antiviral medications zanamivir and oseltamivir.  It is resistant to the adamantane antiviral 
medications, amantadine and rimantadine.   

a. True 
b. False 
 
   
23. Empiric antiviral treatment should be considered for confirmed, probable or suspected cases 
of swine influenza A (H1N1) virus infection. Treatment of hospitalized patients and patients at 
higher risk for influenza complications should be prioritized.  Antiviral treatment with zanamivir 
or oseltamivir should be initiated as soon as possible after the onset of symptoms. 
 
a. True 
b. False 
 
 
24. Children under one year of age are at high risk for complications from seasonal human 
influenza virus infections. The characteristics of human infections with swine H1N1 viruses are 
still being studied, and it is not known whether infants are at higher risk for complications 
associated with swine H1N1 infection compared to older children and adults.  Limited safety 
data on the use of oseltamivir (or zanamivir) are available from children less than one year of 
age, and oseltamivir is not licensed for use in children less than 1 year of age.  
 
a. True 
b. False 
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25. Swine influenza is likely to spread from ______ in the same way as seasonal flu. The main 
way that influenza is thought to spread is through the coughing or sneezing of people infected 
with the influenza virus. People may also become infected by touching something with flu 
viruses on it and then touching their mouth or nose. 
 
a. fomites to persons 
b. animals to person 
c. person-to-person 
d. None of the above 
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