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Course Objective

The purpose of this course is to help healthcare pro-
fessionals understand the burden of influenza on their
patients and their community. Information will be
included to help healthcare professionals accept the
importance of influenza vaccine in lessening the impact
of the disease on their patients, preventing complica-
tions and hospitalizations, and saving healthcare dol-
lars. Manufacture, side effects, effectiveness, storage
and administration of the vaccine will be discussed.
Guidelines on distinguishing influenza from influenza-
like illnesses, especially those that could be used as
biological weapons, will be provided. This course will
also focus on the concern about avian influenza and the
expected influenza pandemic.

Learning Obijectives
Upon completion of this course, you should be able to:

1. Articulate the burden influenza has on
the community.

2. Explain the types of influenza viruses,
including the H and N designations.

3. Describe the symptoms and transmission
of influenza.

4. Distinguish between influenza and
influenza-like illnesses.

5. Identify complications of influenza.

6. Articulate the effectiveness and
importance of the influenza vaccines.

7. Implement a system to increase vaccine
administration to vulnerable patients.

8. Describe the best method of hand hygiene
and the significance of handwashing.
9. Explain ways of protecting against influenza.
10. List the current antiviral medications available
and their use.

11. Teach family members how to care for people
with the flu, including interventions for non-
English proficient patients and caregivers.

12. Identify the significance of avian and swine
influenza.

13. Articulate methods to decrease the impact
of avian influenza.

14. Describe plans for coping with an influenza
pandemic.

Sections marked with this symbol include
evidence-based practice recommendations.
The level of evidence and/or strength
EVIDENCE-2ASED of recommendation, as provided by the

recommeNoaTon evidence-based source, are also included
so you may determine the validity or relevance of the
information. These sections may be used in conjunc-
tion with the course material for better application to
your daily practice.
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INTRODUCTION

Influenza is a disease that is often accepted as “a
part of life.” While considered bothersome, it is
not perceived to be a “serious” disease. However,
new diseases, such as Sudden Acute Respiratory
Syndrome (SARS), make headlines because of hos-
pitalizations and fatalities. Much effort and money
is expended to contain or find a way to prevent
new diseases like SARS but little notice is given
to the fact that in the United States, influenza and
pneumonia hospitalize more than 100,000 people
and cause an average of 36,000 deaths each year.
In 2003, these diseases cost more than $12 billion.
Ten percent of the cost is due to medical expenses
and 90% is in lost production. The pain and suf-
fering caused by influenza is not considered when
discussing costs [1]. Large amounts of time, energy
and money will be spent to find a vaccine against
SARS while the flu vaccine, though not perfect,
is markedly underused. “Influenza and pneumonia
will continue to be our leading infectious disease
killer even after the full arrival of West Nile Virus
or SARS” [2].

In 2001, pneumonia/influenza was listed as one
of the top 10 causes of death in all age groups,
except for children less than one year of age. As
the cause of death, pneumonia/influenza ranked
sixth in children 1 to 4 years of age, seventh in
those 5 to 9 years of age, and ninth in youths 10
to 19 years of age. When all age groupings were
combined, pneumonia/influenza ranked seventh as
a leading cause of death ahead of Alzheimer’s dis-
ease, nephritis, and septicemia (8th, 9th and 10th,
respectively). Influenza is the only communicable
disease still listed as a leading cause of death in
the U.S. [3]. The CDC provides information on
adult mortality using data from 1999-2004, and
influenza/pneumonia continue to be the seventh
leading cause of death, ahead of Alzheimer’s disease,
kidney disease, and suicide [92].

The reader should note that the use of “influenza”
in this course refers to the specific definition, which
is respiratory illness with fever and not to gastro-
enteroitis with nausea, vomiting and/or diarrhea.

Influenzaisahighly infectious viral illness occurring
in winter months (October to March) in temperate
climates north of the equator. In the United States,
“flu season” usually begins in November, peaks in
late December or January, and is basically over
in March. However, as in 2003, earlier outbreaks
in October can also occur and peak activity may
continue as late as March. Surveillance conducted
by the CDC of laboratories and outpatient facili-
ties in 2005-2006 showed that all regions of the
United States had similar patterns of influenza and
all peaked the end of February and beginning of
March [93].

Because it takes two weeks to develop the immu-
nity provided by the flu vaccine, most campaigns
to immunize the population occur from the middle
of October through November. However, immuni-
zation through December and early January is
encouraged for those who were not vaccinated ear-
lier. Persons of any age with chronic conditions that
increase their risk of complications from influenza
should be immunized as early as September.

Allage groups are susceptible to influenza, but chil-
dren have the highest infection rate. Rates of serious
illness and death are higher among those who are
65 years of age and older with medical conditions
that place them at increased risk for complications
from influenza. Approximately 90% of the 36,000
annual fatalities resulting from influenza occur in
those who are 65 years of age or older. However, in
2003 much mediaattention was directed to the 143
nationwide fatalities among children. Sadly, only
4% of those children had received the influenza
vaccine [1;4]. In subsequent years, there have been
fewer influenza-related pediatric deaths. Between
October 2005 and June 2006, 41 child deaths in
the United States were influenza-related [93].

The seriousness of influenza is unrecognized by
the public or the media and often by the medical
profession. One study reported that increasing the
annual percentage of adults receiving the influenza
vaccine from 37% to 90% would save 12,000 lives

each year [128].
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HISTORY

INFLUENZA VIRUS

The term “influenza” originated in Italy sometime
in the 15th century from an epidemic that was
attributed to the “influence of the stars.” In 1580,
there was a worldwide epidemic that, from written
description, was most likely caused by the influenza
virus. Several other pandemics have occurred
throughout the centuries. The most famous of
these pandemics, the “Spanish flu,” occurred for 10
monthsin 1918-1919, and resulted in an estimated
21 million deaths worldwide, with approximately
500,000 of these deaths in the United States [1].
Other more recent pandemics include the “Asian
flu” (1957), “HongKongflu” (1968) and the “Swine
flu” (1976).

Influenza A and B are the two virus types that cause
the disease in humans. Influenza A virus was first
isolated in 1933 by Smith, Andrews, and Laidlaw
in ferrets. In 1936, influenza B virus was isolated
by Francis. Swine influenza viruses (closely related
to human influenza viruses) were isolated in 1930
[5]. In that same decade researchers discovered
that influenza virus could be grown in embryonated
chicken eggs. These discoveries led to the develop-
ment of inactivated (killed) vaccines [1].

For many years, the proposed influenza epicenter
has been thought to be Southeast Asia. Farming
practices there bring pigs, fowl, and people into
close contact, allowing swine, avian, and human
flu viruses to mix. The cycle is thought to be birds
to pigs to humans. Now it is clear that this cycle
can occur any place in the world where there is the
domestication of animals [5].

INFLUENZA VIRUS TYPES

Influenza belongs to the orthomyxovirus family
and consists of a single-stranded, helically-shaped,
RNA virus. There are three types of influenza
viruses designated A, B and C. The differentiation
is made by the type of proteins within the nucleus,
specifically antigenic properties in their internal
nucleocapsid and matrix proteins. The individual
types have different effects on the humans who
become infected.

Influenza type A is the virus that causes moderate to
severe illness in all human age groups and is highly
infectious, with an attack rate of 10% to 20%. It also
causes influenza in pigs, birds, and other animals.
There are several subtypes of influenza A.

Influenza type B generally causes milder disease.
[t primarily affects children but has also caused
outbreaks in military camps and occasionally in
long-term care facilities. It does not cause illness
in animals and birds and, as a result, tends to be
more stable with less antigenic change. Subtypes
have not been defined for influenza B.

Influenza type C is rarely ever reported probably
because any disease it causes is usually subclinical
or mild. It does not affect animals and birds.

Because type A influenza virus causes more severe
illness and also occurs in animal and birds, this
course will focus on influenza A.

INFLUENZA A SUBTYPES
AND ANTIGENIC SHIFT

Influenza A subtypes are defined by the occur-
rence of the glycoproteins hemagglutinin (H) and
neuraminidase (N), which are surface antigens
on the virus. The hemagglutinins H1, H2, and
H3 are involved in attaching the virus to cells.
The neuraminidases N1 and N2 are involved in
helping the virus penetrate the cell. There are 15
different subtypes of hemagglutinins and 9 differ-
ent subtypes of neuraminidases leading to several
possible combinations, which are indicated in the
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name of the virus (HIN2, HZN3, etc.) Many com-
binations of the various hemagglutinin and neura-
minidase antigen subtypes are possible. However,
HIN1, HIN2, HZN2 and H3N2 have historically

occurred in humans.

Pigs predominantly suffer from three of the same
subtypes of influenza. Historically, they have not
been infected by the HZN2 subtype. Wild water-
fowl, in contrast, appear to acquire all influenza A
subtypes. An additional difference is that the virus
causes respiratory illness in humans, pigs and other
mammals but infects the gastrointestinal tract in
wild birds without causing disease. However, the
virus is shed in the bird droppings, leading to the
contamination of water supplies, barnyards, farms,
fields and animal food supplies.

The genes of influenza viruses are carried on eight
separate segments of ribonucleicacid (RNA) rather
than on one long single molecule. This means that
if two or more subtypes of influenza virus infect
the same cell in a host, these viruses can exchange
RNA segments during replication and create viruses
with new gene combinations. This reconstruction
is called “antigenic shift.” It often occurs in pigs
and is the source of influenza epidemics because
the human population has little immunity to the
new subtype that results.

In comparison, “antigenic drift” is a slight change
in a particular subtype that does not result in a
new subtype but does influence the choice of the
particular influenza viral subtypes for the annual
influenza vaccine. Depending on the degree of
antigenic drift, immunity developed to one virus
may be adequate to protect against the related virus.
In other situations, the drift has resulted in enough
change that there is little protection.

In the past, the influenza subtypes present in birds
did not directly infect humans. A different host
was usually required to complete the reconstruc-
tion from an avian subtype to a subtype capable
of infecting humans. This host has been the pig,
which can be infected with avian, human, and swine
influenza viruses. A possible scenario is that the food
or water supply of the pig is contaminated by bird

feces containing a subtype or subtypes of influenza
A. Thepigalsoacquiresdifferent influenza subtypes
from other pigs and/or humans. Reconstruction of
the viral RN A occurs in the pig host, thus infecting
other pigs. Farm workers catch the new subtype from
the pigs and develop highly contagious influenza
because they do not have immunity against this
new subtype. Thus, a new influenza strain has been
launched [5]. Itis possible that reconstruction could
occur in a person who acquires a strain from a bird
and also has a human strain. Realignment of H and
N in the person’s cells would result in a new strain.
This new strain can become a pandemic if there is
very little tono immunity in the human population
and there is efficient, effective transmission from
person to person [1].

Major pandemics of 1889-1891, 1918-1920,
1957-1958, and 1968-1969 have resulted from
antigenic shifts. Characteristics of a pandemic
are high attack rates in all age groups and a high
mortality rate. Historically, pandemics have moved
along trade routes with rapidity of spread match-
ing available transportation methods [1]. Rapid
movement of people around the world by aircraft,
and fewer border restrictions by partners such as
the European Union, allow new influenza subtypes
to spread more quickly. However, cooperation
between the World Health Organization (WHO),
the Centers for Disease Control and Prevention
in the United States (CDC), and the Centers for
Disease Control in the European Union, which is
currently being developed, will hopefully alert the
population and contribute to slowing the spread
of the virus. Also, minimizing the transmission of
influenza virus from any of the hosts to any of the
other hosts (birds, pigs, humans) will decrease the
antigenic shift and lessen the development of new
subtypes to which the population hasnot developed
immunity [5].

Research has shown that work-related travel rates
affect the spread of influenza more than geographi-
cal distance or air travel [94]. Based on 30 years of
weekly data, influenza imported into a state with
many inflows and outflows of workers, such as
California, spreads much faster than if it enters a
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less-connected state, such as Wyoming. Epidemics
also tend to start and spread from more populated
states. This information is especially important
in the event of the appearance of a new virus,
to which most of the population is susceptible.
[t usually takes 5 to 7 weeks for annual influenza
disease to spread across the continent. However, if
anew strain originates in a highly connected state,
it would spread to all states within 2 to 4 weeks.
The study also revealed that adults, not children,
are responsible for the transmission of influenza
across regions because they travel farther and more
frequently. One proposed intervention is to limit
interregional travel to slow the spread [94].

VIRUS NAMING

The name of each influenza virus is developed
following this formula [1]:

Virus type (A or B) A/
Geographic origin

(place where virus was first isolated) ~ Wuhan/
Strain number 395/
Year of isolation 95/

Virus subtype —

based on combination of
hemagglutinin (H) and
neuraminidase (N) antigens

(H3N2)

This was the principal virus isolated in the United
States during most of the 1997-1998 influenza
season.

Thus A/New Caledonia/20/99/ (HIN1) would be
read influenza A, which was first isolated in New
Caledonia, strain number 20, isolated in 1999, with
hemagglutinin subtype 1 antigen and neuramini-
dase subtype 1 antigen.

INFLUENZA DISEASE

A brief definition for influenza is “respiratory ill-
ness with fever.” This is a quick way for healthcare
providers who are participating in the annual sur-
veillance of influenza activity to categorize each
of their patients. Approximately 1000 sentinel
medical practitioners in the United States (U.S.
Influenza Sentinel Provider Surveillance System)
participate in providing statistics about the number
of “respiratory illness with fever” cases that have
been seen each week. These figures are collected
weekly by designated local health departments and
reported to the CDC by the corresponding state
health department. The CDC compiles these figures
and publishes them in the Morbidity and Mortality
Weekly Report (MMWR). They are also available at
http://www.cdc.gov/flu/weekly/fluactivity.htm.

Obviously, the figures give a current view and
contribute to a historical picture of influenza
activity for that week. Monitoring and analyzing
these figures also alerts medical professionals to
changes in patterns. Any change in the historical
pattern is especially important in early detection of
a biological change, whether introduced naturally
or by terrorist activity. Several biological agents
that could be used by a terrorist first manifest their
presence with flu-like symptoms.

SYMPTOMS AND SIGNS
Uncomplicated influenza is characterized by an
abrupt onset of:

e (Constitutional symptoms: fever, chills,
myalgia, headache, severe and persistent
malaise, eye pain, light sensitivity, and
substernal burning in the chest.

e Respiratory symptoms: nonproductive
cough, sore throat, and rhinitis.

Initially, there are more constitutional than respira-
tory symptoms. If there are no complications, the
chest is usually clear to auscultation.
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COURSE OF INFLUENZA IN ADULTS

Incubation 1 to 4 days

Symptoms 2 to 5 days

Decreased energy (> week)

0 1 2 3 4 5 6 7 8

Contagious 6 days

Day 0 Infected
Day 1 to 4 Incubation (average 2 days)

Day 2 to 9 Symptomatic (usual 2 to 5 days)
Day 4 to? Decreased energy (one or more weeks)

100 11 12 13 14 15 16 17

Day 1 to 6 Contagious (one day before symptoms to 5 days after symptom onset)

Source: Author

Figure 1

Children may also experience any of the accompa-
nying effects of fever, such as listlessness, irritabil-
ity, anorexia, and convulsions. In addition, otitis
media, nausea, vomiting, and diarrhea are frequently
reported in children with influenza [6]. Pneumonia
and encephalopathy are serious complications in
children with influenza [7].

Elderly patients may exhibit confusion in addition
to other symptoms.

The patient with influenza usually appears febrile
and fatigued with hot, moist skin, a flushed face
and red watery eyes. More than half of the patients
infected with the influenza virus will have nasal
discharge with obstruction and pharyngeal redness.
Younger patients may have nontender cervical
lymphadenopathy [8].

Influenza onset is so abrupt that many patients
can pinpoint the hour in which they became ill.
This is an important feature that helps distinguish
influenza from other diseases with flu-like symp-
toms. The fever is generally 101 to 102 degrees F
(38.3 to 39 degrees C). Children may run higher
fevers. Patients may complain of body aches.
Myalgia often localizes in the back muscles. These
systemic symptoms usually last from 2 to 3 days
and may persist as long as 5 days. Most systemic

symptoms respond to antipyretics and analgesics.
[t is important to remember that any medications
containing aspirin should never be used in children
or teenagers because of the risk of Reye’s syndrome
[1]. This will be discussed in more detail.

Uncomplicated influenza is generally a self-limiting
disease. Recovery is usually rapid, but most patients
experience a decrease in strength or energy for a
week or more after recovery (Figure 1).

TRANSMISSION

Influenza is highly contagious, with an attack rate
of 10% to 20% from the day before symptoms begin
through approximately 5 days after onset in adults.
[tisspread from person to person through coughing
and sneezing by the infected individual. Influenza
can be spread by the airborne route, which means
thataperson coughing in the room can transmit the
virus to others in the room without close personal
contact. This is in contrast to droplet transmission
inwhich heavier particles (droplets) are transmitted
to those with close contact (less than 3 to 6 feet
depending on the organism). Droplet transmission
alsoprobably occursin influenza. Airborne transmis-
sion is especially significant in congregate situations
like institutions, daycare facilities, airplanes, and
cruise ships [9].
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As noted, the influenza virus may be transmit-
ted between humans and pigs. More than 25
examples of transmission from pigs to humans
have been documented in the medical literature
[5]. It is assumed that many more undocumented
cases occur in individuals who work with swine.
Usually, this swine-human connection is missed
because the flu seasons in both pigs and people
overlap. However, this connection should not be
minimized. Its influence in antigenic drift or shift
and the introduction of new subtypes is important
to traditional transmission patterns.

Contaminated hands are a frequent source of
transmission and infection. Contagious individuals
cough or sneeze into their hands and deposit virus
on whatever they touch. Or, they cough the virus
into the air, which settles on objects in the area.
Others handle these objects and then touch their
eyes, nose or mouth and are infected. Following an
incubation period of 1 to 4 days (average 2 days),
the individual develops symptoms. Another major
factor in the spread of influenza is that it is transmit-
ted to others before individuals even realize that

they are sick [95].

Children are another source of infection, as they
can be contagious for 10 or more days. In addition,
young children can shed virus for up to 6 days before
illness onset [6]. This is one reason to discourage
the practice of kissing babies and children on the
mouth.

DIAGNOSTIC TESTS FOR INFLUENZA

Obviously, an accurate diagnosis of influenza on the
basis of symptoms alone is difficult. The quickest
way to decide if the patient has influenza, or some
other disease, is to use a rapid diagnostic test for
influenza. However, medical practitioners should
be aware that false negative and false positive
results do occur. Within 3 to 4 days after onset of
influenza, the virus can be found from throat and/
or nasopharyngeal swabs. Highest viral shedding
occurs during the first 4 days of illness. Naso-
pharyngeal specimens generally are more accurate.
There are several rapid diagnostic tests available,
and these tests can usually detect the influenza virus

within 30 minutes [6]. The specimen to collect
and the information provided by the results vary
according to the test being used. These various
rapid diagnostic tests for influenza A are 65% to
81% accurate. The accuracy rate depends on the
particular rapid diagnostic test used and collection
of the specimen at the optimum time [10]. Other
factors that may improve the accuracy of these tests
include knowledge that influenza is circulating in
the community and obtaining the specimen from
a patient within the first four days of illness [96].
The package insert should always be consulted as to
the percentage of inaccurate results for the specific
test. The rapid diagnostic test, therefore, can leave
the medical practitioner with the need to base
decisions about diagnosis and treatment on his or
her clinical judgment [10]. Recent immunization
with intramuscular (IM) influenza vaccine will not
affect a rapid diagnostic test. However, intranasal
vaccine will affect any serology test [11]. Not all
patients with influenza symptoms require a rapid
diagnostic test. They should be done only if the
results will help with the diagnosis and/or influence
treatment decisions [96].

Culture of the virus takes a minimum of 48 hours.
Another 1 to 2 days are needed to identify the
virus type. Viral culture can take as long as 10 days
to complete. Obviously, these tests provide infor-
mation as to the virus responsible for the illness but
are not practical for individual case management.
Knowing the virus or viruses responsible, however,
allows more accurate planning for vaccine prep-
arations. This information also helps evaluate the
effectiveness of the formulation used in the current
vaccine [1].

There are several ways that the influenza diagnosis
can be confirmed:

e Rapid test

e Viral culture

e Direct fluorescent antibody

e Reverse transcriptase polymerase chain
reaction

e Immunohistochemical analysis of tissues
collected during autopsy
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e Paired serology (comparison of antibody
levels during acute and convalescent—
2 to 3 weeks later—phases). Antibodies
in the convalescent specimen should be
at least 4 times greater than in the acute
specimen to confirm influenza [11; 12].

For more information on available tests, please
refer to the CDC’s website at www.cdc.gov/flu.
Monitoring the status of influenza circulating in
the community through the information provided
by the CDC can also assist the practitioner in the
diagnosis [96].

INFLUENZA-LIKE ILLNESSES

Making the correct diagnosis when a patient pres-
ents with flu-like symptoms is becoming more criti-
cal. Many of the diseases that result from biological
agents that might be used by terrorists initially
resemble influenza. This section will discuss some
clinical observations of influenza and the com-
mon cold, SARS, anthrax, brucellosis, pneumonic
plague, smallpox, and tularemia. Hopefully, this dis-
cussion will increase the “suspicion index” of health
practitioners, so they seek additional information
when a patient presents with symptoms of the flu,
such as respiratory complaints, fever, malaise, and

myalgia. By no means is the information meant to
provide a practitioner with all he or she needs in
making a diagnosis. The purpose of the discussion
below is to highlight the importance of making a
careful observation of the patient and obtaining
an accurate history of the illness.

INFLUENZA COMPARED
TO THE COMMON COLD

Because both influenza and the common cold are
caused by viruses that affect the respiratory tract,
distinguishing between them is important. Adults
rarely develop fever with a cold (coryza) but usually
have a fever of 101 to 102 degrees F (38.3 to 39
degrees C) with the flu. Headaches, muscle aches,
and extreme exhaustion are mild or nonexistent
with a cold but are usual and severe with the flu.
The prodromal signs of sneezing, runny nose, and
sore throat signal that a cold is developing and
may be present for one or more days before onset.
These symptoms may occur with influenza but
usually occur concurrently with the sudden onset
rather than signaling an approaching illness. The
flu develops suddenly, without warning. Like influ-
enza,acold mayhave adry (nonproductive) cough.
Some use a “rule of thumb” to distinguish between
a cold, in which symptoms are from the neck up,
and influenza, which is systemic (Table 1).

INFLUENZA COMPARED TO COMMON COLD

Clinical Presentation Influenza Common Cold
Prodrome None 1 or more days
Onset Sudden Gradual

Fever 101 to 102 degrees F Rare in adults
Headache May be severe Rare

Myalgia Usual, often severe Mild

Extreme exhaustion Usual Never
Tiredness/weakness May last >2 weeks Mild

Sore throat Common Often
Sneezing Occasionally Usual

Rhinitis Occasionally Usual

Cough Usual, nonproductive Mild hacking

Source: Author

Table 1
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INFLUENZA COMPARED TO SARS
Clinical Presentation Influenza SARS
Fever 101 to 102 degrees E or more >100.4 degrees E
Chills Usual, but no rigor With rigor
Headache May be severe Sometimes
Myalgia Usual, often severe Sometimes
Extreme exhaustion Usual Not usually
Malaise Usual Sometimes
Cough Dry, at onset Dry, starts day 3 to 7
Dyspnea Rare Common, starts day 3 to 7
Progression Improves after 5 to 7 days Slowly worsens, severe in second week
Chest x-ray Normal Initially normal, rapid progress
to bilateral disease
Source: Author Table 2

INFLUENZA COMPARED TO SARS

Sudden Acute Respiratory Syndrome associated
with coronavirus (SARS-CoV) was first reported
in Mainland China in February 2003. The incu-
bation period is commonly 2 to 7 days, but can be
as long as 10 days. It almost always begins with a
fever greater that 100.4 degrees F (38 degrees C).
The fever is usually accompanied by chills and
rigor and sometimes headache, malaise, and myal-
gias. Initially, there may be only mild respiratory
symptoms. After 3 to 7 days, the lower respiratory
phase begins with a dry cough and dyspnea. The
illness becomes more severe in the second week
at which time a chest x-ray often reveals bilateral
disease. Up to 10% to 20% of patients will progress
to ventilatory failure. The estimated overall case
fatality rate is 9.6%. It is greater than 50% in those
older than 65 years of age. This high fatality rate is
probably influenced by the presence of other chronic
complicating conditions. Chronic conditions also
lead to ahigher case fatality rate in those older than
65 years of age with influenza [14].

In deciding between influenza and SARS, the
degree of fever is too similar to be distinguishing
and both exhibit chills. In SARS, the chills may
be more severe with rigor. The incubation period is
much longer for SARS than influenza but is rarely
helpful because one does not know when incuba-

tion began. Respiratory symptoms accompany the
onset of influenza. However, in SARS, respiratory
symptoms initially are mild and develop 3 to 7 days
after onset. A cough develops sooner in influenza
and usually there is no dyspnea. The chest x-ray
of a patient with influenza, or early in SARS, is
usually normal. However, SARS progresses rapidly,
so there are usually generalized, patchy, interstitial
infiltrates on chest x-ray. The patient with influenza
generally starts to improve after 5 to 7 days, but
with SARS continues to deteriorate slowly until
the patient becomes severely ill in the second week

(Table 2).

In order to precisely discuss a disease so that all
involved will be defining and reporting it the same
way, a “case definition” is developed. Usually a case
definition includes symptoms, contributing circum-
stances, and laboratory findings. A case definition
will describe the disease as suspect, probable or
confirmed, and give the criteria for each of these
levels.

A suspect case of SARS, designated as SARS
Report Under Investigation (SARS-RUI), must
have 3 characteristics:

1. Fever >100.4 degrees F (>38 degrees C)

2. One or more clinical findings of
respiratory illness (e.g., cough,
shortness of breath, dyspnea, hypoxia)
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3. Within last 10 days before onset
(contributing circumstance):

Travel to area with community
transmission, OR

Close contact to someone with

suspected SARS, OR

Employment as a healthcare worker
with recent direct patient contact.

A probable case of SARS must have the follow-
ing:

All of the above characteristics and:

1. Radiographic evidence of pneumonia
or acute respiratory distress syndrome

(ARDS), OR

Autopsy evidence without other
explanation.

A confirmed case of SARS is based on:

1. A positive antibody titer >28 days
after symptom onset.

Polymerase chain reaction (PCR) tests may also
be done. A negative PCR test does not rule out
SARS, as less than 50% of specimens are positive
for virus RNA by PCR in the first week. The SARS
coronavirus may also be isolated. However, in
December 2003, the CDC decided that the results
of the antibody titer would be the confirmatory
evidence for the diagnosis of SARS for investiga-
tive and statistical purposes.

Some case definitions are included in this course
for quick reference, to enumerate important infor-
mation, to guide as to what laboratory tests are
important, and to help allay some frustration.

Obviously, treatment is started long before a con-
firmed diagnosis of SARS is obtained, so the case
definition is used as astatistical and epidemiological
diagnosis. Unfortunately, no effective treatment
for SARS has been found as yet. Currently, all
therapy is supportive; antipyretics, fluids, rest,
and respiratory support [14]. Early recognition of
a case of SARS is extremely important to anyone
caring for the patient because lapses in protective
techniques and poor hand washing are often the
rule rather than the exception.
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Practitioners must decide, for each patient, whether
it is influenza or perhaps SARS. One area in which
there is little overlap concerns travel to a region or
contact with a person from a community in which
SARS is known to exist. Each influenza patient
should quickly be asked if they have done any such
traveling or had contact with anyone from such a
community in the last 10 days before they became
ill. Dyspnea in uncomplicated influenza rarely
occurs, so such a symptom should be a warning that
complications or other disease is present. Disease
worsening after a week is another warning sign that
something other than influenza is involved.

Because respiratory illnesses can be highly con-
tagious, all healthcare professionals should be
aware of the danger to their own health and take
the proper personal protective precautions (mask,
gloves, eye protection) and practice good hand-
washing when in contact with a patient exhibiting
respiratory illness with fever. Initially, transmis-
sion of the coronavirus implicated in SARS was
considered to be by droplets. This required close
contact for transmission. Droplet transmission is
a major method by which the disease is spread.
But a study published in the New England Journal
of Medicine April 22, 2004 shows that airborne
transmission is also likely [14]. Personnel involved
in aerosol-generating procedures, such as intuba-
tion or suctioning, should pay close attention to
protective precautions. Ideally, such procedures
would only be done in negative pressure rooms. It
appears that SARS patients are most contagious at
the height of their symptoms; generally this is in
the second week of the illness. In addition, there
are “superspreaders” who have accounted for many
secondary cases for unknown reasons. As a result,
any healthcare worker in contact with a suspected
case of SARS should have sealed eye protection,
gown, gloves, and properly fitting N95 mask for
all patient contact. The importance of good hand
hygiene cannot be overstressed because the eyes,
nose, and mouth appear to be the portals of entry.
The eyes, nose, and mouth are places that hands
often unconsciously touch [13].
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INFLUENZA COMPARED TO INHALATION ANTHRAX
Clinical Presentation Influenza Anthrax
Incubation 1 to 4 days 1 to 7 days
Fever Yes Yes
Rhinitis, nasal congestion Some Rare
Cough Dry Mild
Myalgia Usual, often severe Yes
Tiredness/weakness May last >2 weeks Yes
Nausea/vomiting No Sometimes
Profound sweats No Yes
Dyspnea No Usual
Hypoxia No Usual
Chest x-ray Normal Abnormal
1 week after onset Improving Worsening

Source: Author Table 3

INFLUENZA COMPARED
TO INHALATION ANTHRAX

Anthrax is an illness caused by the bacteria Bacil-
lus anthracis. It occurs in three forms in humans:
cutaneous, inhalation, and intestinal. Because
cutaneous and intestinal anthrax do not present
with flu-like symptoms, this course will not discuss
these two forms of anthrax. Following an incuba-
tion period of 1 to 7 days (usually 2 to 5 days),
inhalation anthrax initially exhibits influenza-like
symptoms of fever, fatigue, and cough [15]. There
may be profound sweats. In rare cases, anthrax will
present with rhinorrhea, but usually there is no
nasal congestion. Myalgia and malaise are common.
Some patients may have nausea and vomiting.
All experience dyspnea and hypoxia. Untreated
inhalation anthrax will always have an abnormal
x-ray with mediastinal widening. Prognosis is poor
once mediastinal widening occurs. X-rays earlier
in the disease progression are also often abnormal,
frequently with pleural effusion but rarely with
infiltrates. Distinguishing anthrax from influenza
is critical because early antibiotic treatment in
anthrax is essential (Table 3).

A careful history is also important to distinguish
between influenza and inhalation anthrax. Because
anthrax is a progressively worsening disease, onset
may be more gradual than in influenza. Can the
patient indicate a set point in time when they
started to feel il1? Bacillus anthracis spores can occur
on farms, so it is important to find out the patient’s
occupation or if there was a recent visit to a farm
or contact with farm animals, such as cattle, swine,
or horses. Healthcare professionals should be aware
that person-to-person transmission of anthrax has
not been shown to occur. If a patient can point to
a person from whom the disease was acquired, it
probably is not anthrax [16].

The 1996 case definition developed by the CDC
for inhalation anthrax is an illness with acute onset
characterized clinically by:

® a brief prodrome resembling a viral
respiratory illness,

e followed by development of hypoxia
and dyspnea,

e with radiographic evidence of mediastinal
widening.
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INFLUENZA COMPARED TO BRUCELLOSIS

Clinical Presentation Influenza Brucellosis
Onset Sudden Insidious
Fever Yes Yes
Headache May be severe Yes
Myalgia Usual, in back Generalized
Extreme exhaustion Usual Common
Cough Dry None
Night sweats No Yes
Arthralgia No Yes
Anorexia/weight loss No Yes

Source: Author

Table 4

Laboratory confirmation is:

1. Isolation of Bacillus anthracis from a
clinical specimen (sputum or blood), OR

2. Anthrax electrophoretic immunotransblot
(EITB) reaction to the protective antigen
and/or lethal factor bands in one or more
serum samples obtained after onset of
symptoms, OR

3. Demonstration of Bacillus anthracis in a
clinical specimen by immunofluorescence.

A confirmed case of inhalation anthrax is a clini-
cally compatible case that is laboratory confirmed

[17].

INFLUENZA COMPARED
TO BRUCELLOSIS

Although there are no respiratory symptoms with
brucellosis, there are several common symptoms
with influenza. Brucellosis is caused by Brucella spe-
cies,agram-negative coccobacillus. Brucellaabortus
is found in cattle, B. suis in pigs, B. melitensis in
sheep and goats, B. canis in dogs. The incubation
period is 5 to 60 days. Onset of symptoms can be
insidious or sudden. Like influenza, brucellosis is
characterized by fever, extreme exhaustion, head-
ache, and generalized aching. There is arthralgia
that could be confused with the myalgia of influenza,
especially if the patient cannot distinguish between
muscle aches and joint pain. However, brucellosis
also causes symptomssuch asnight sweats, anorexia

and weight loss that do not accompany influenza

(Table 4).

A confirmed case of brucellosis has the above
clinical picture with laboratory isolation of Brucella
spp. or demonstration by immunofluorescence in
a clinical specimen (blood, serum, bone marrow,
spleen or liver) [18].

Other factors that help to decide between influenza
and brucellosis include:

e Does the patient have contact with farm
animals?

e Does the patient consume unpasteurized
milk or unpasteurized milk products?

INFLUENZA COMPARED
TO PNEUMONIC PLAGUE

Plague is caused by the bacteria Yersinia pestis, which
infects animals and humans. It is found in rodents
and their fleas in many areas around the world. It
is endemic in mountainous areas of California. Y.
pestis can infect various systems, leading to four
clinical types of plague:

¢ Bubonic plague — in the lymph nodes
resulting in “buboes”

e Septicemic plague — in the blood
without “buboes”

® Pneumonic plague — in the lungs
e Pharyngeal plague — in the pharynx
and cervical lymph nodes
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INFLUENZA COMPARED TO PNEUMONIC PLAGUE

Clinical Presentation Influenza Pneumonic Plague
Onset Sudden Sudden

Fever 101 to 102 degrees E Yes

Headache May be severe Yes

Tiredness/weakness May last >2 weeks Yes

Cough Dry Productive

Chest x-ray Normal Abnormal

Progression Improving in 5 to 7 days Worsening in 2 to 4 days

Source: Author

Table 5

Again, this course will only contrast influenza with
primary pneumonic plague because of the initial
similarity in presentation. Pneumonic plague can
also occur secondary to dissemination of bubonic
plague.

The incubation period for primary pneumonic
plague is 1 to 6 days. The first symptoms are fever,
headache, weakness, and a cough that produces
bloody or watery sputum (Table 5). The disease, if
untreated, progresses rapidly in 2 to 4 days, leading
to septic shock and death. Transmission is through
respiratory droplets and sputum from animals or
humans with pneumonic plague. Transmission by
the bite of infected fleas occurs in the other types
of plague. Only pneumonic plague can be trans-
mitted from person to person.

Unfortunately, Y. pestis can also be “weaponized”
and intentionally released by terrorists to be inhaled
by those exposed. Because the disease progresses
quickly, early accurate diagnosis and treatment is
essential. Several antibiotics are effective [19].

A cough producing watery or bloody sputum
and an abnormal chest x-ray are indications that
the patient probably does not have influenza. In
addition, influenza tends to develop symptoms
suddenly and then levels off until improvement
occurs. Pneumonic plague has a sudden onset,
but the patient’s condition worsens in 2 to 4 days.
The patient should be placed in a negative pres-
sure room. Everyone entering the room should be
gowned, gloved, and masked. Clinical specimens
should be collected before antibiotics are started.

A case of plague is confirmed if Y. pestis is isolated
from a clinical specimen, or there is a fourfold or
greater change in the serum antibody titer to Y.
pestis F1 antigen.

INFLUENZA COMPARED
TO SMALLPOX PRODROME

Smallpox is transmitted through droplets. Droplets
containing the wvariola virus can be transmitted
through face-to-face contact while talking, singing,
coughing, or sneezing. There is no transmission of
the virus during the 7 to 17 day (usual 10 to 12
days) incubation period. The prodromal period
for smallpox is from 1 to 4 days. At the end of the
prodrome, the patient starts to transmit the virus
and continues to do so until the last scab from the
rash has fallen off. Once the rash appears, influ-
enza no longer is a possible diagnosis. However,
during the prodromal day(s) influenza and small-
pox have several similar symptoms. Both diseases
have a sudden onset with fever, headache, back
pain, and extreme exhaustion. While the fever in
adults with influenza is 101 to 102 degrees F (38.3
to 39 degrees C), the fever ranges from 101 to 105
degrees F (38.5 to 40.6 degrees C) in smallpox.
Headaches in smallpox are often described as “split-
ting.” The exhaustion in smallpox is so great as to
be described as “prostration.” Chills are common
to both diseases. About half of the patients with
smallpox will vomit. Vomiting is rare with influenza.
There is no cough with smallpox. Other symptoms
that occur in the prodrome to smallpox but not in
influenza are delirium, abdominal colic, diarrhea,

and convulsions [20] (Table 6).
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INFLUENZA COMPARED TO SMALLPOX PRODROME

Clinical Presentation Influenza Smallpox Prodrome
Onset Sudden Sudden
Fever 101 to 102 degrees E 101 to 105 degrees E
Chills Usual 60%
Headache Usual, severe Usual, ‘splitting’
Myalgia Usual, in back Usual, in back
Extreme exhaustion Usual Prostration
Cough Usual, dry None
Vomiting Rare 50%
Delirium None 15%
Abdominal Colic None 13%
Diarrhea No 10%
Convulsions No 7%
Source: Author Table 6
INFLUENZA COMPARED TO TULAREMIA
Clinical Presentation Influenza Tularemia
Onset Sudden Sudden
Fever Yes Yes
Chills Yes Yes
Headache Yes Yes
Myalgia Yes Yes
Extreme exhaustion Usual No
Cough Dry Dry
Tiredness/weakness May last >2 weeks Progressive weakness
Diarrhea No Yes
Joint pain No Yes
Source: Author Table 7

INFLUENZA COMPARED
TO TULAREMIA

Tularemia occurs naturally in all U.S. states except
Hawaii. In the ten years from 1990 to 2000, the
heaviest concentration of cases has been in the
middle of the United States, especially in Missouri
and Arkansas. Cases are reported throughout the
year but occur most during May to August (not
“flu season”).

The disease is caused by the bacteria Francisella
tularensis, which is found in animals, especially

rodents and lagomorphs (rabbits and hares). F.
tularensis is a gram-negative coccobacillus and is
one of the organisms that could be used in a bio-
logical attack.

Onset of the symptoms is sudden. Fever, chills,
headaches, muscle aches, and a dry cough are
symptoms of tularemia as they are in influenza.
Diarrhea, joint pain, and progressive weakness
are common to tularemia but not to influenza

(Table 7).
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The incubation period for tularemia can be as long
as 14 days, but it is usually 3 to 5 days. Person to
person transmission has not been documented,
so isolation of the patient is not needed. People
acquire tularemia by being bitten by an infected
tick or other insect, by handling the carcass of an
infected animal, by consuming contaminated food
or water, or by breathing in the organism.

Because there are several portals of entry for F. tula-
rensis, various manifestations of the disease occur.
Entry through an insect bite causes an ulceroglan-
dular form. Ingestion of the organism results in
painful pharyngitis and/or gastrointestinal disease.
Inhalation may be followed by pneumonia accom-
panied by pleurisy. Obviously, the ulceroglandular
and gastrointestinal forms of the disease would not
be confused with influenza, but the pleuropulmonary
tularemia initially could be thought to be influenza.
Because the pleuropulmonary form has a high fatal-
ity rate from pneumonia and systemic infection,
careful diagnosis is needed in order to start the
appropriate antibiotics (streptomycin, gentamicin,
tetracyclines) as soon as possible [21; 22].

INFLUENZA COMPARED TO RICIN

Another possible biological weapon that can affect
the respiratory system is the toxin ricin. Made from
the waste left over in the processing of castor beans
into castor oil, it can be in the form of a mist or
powder that can be inhaled. It can also be made
into pellets that can be dissolved. A 500-micro-
gram dose (the size of the head of a pin), injected
or inhaled, is fatal to an adult. Ricin enters the
cells of a person’s body and interferes with protein
production, which leads to cell death.

A few hours (within 12 hours of exposure) after
inhaling ricin, the victim develops a fever, cough,
nausea, respiratory distress and tightness in the
chest. Ricin is a poison, so there is no person-to-
person transmission. There should be little confu-
sion with influenza because of the respiratory distress
and chest tightness. Other possible symptoms that
may follow fairly rapidly are heavy sweating and
pulmonary edema, cyanosis, hypotension, and
respiratory failure. All treatment is supportive. It
is important to get ricin off the body or out of the

body as quickly as possible. This includes remov-
ing the patient’s clothing (never over the head)
and washing the patient’s body. Obviously, masks,
gloves, and gowns should be worn while remov-
ing the clothing so that any ricin that could be
released in the air will not be inhaled or get on
the healthcare workers clothes. All clothing/gowns
involved should be doubled bagged, marked as
hazardous waste and disposed of properly. Hands
should be scrupulously washed after the removal

of gloves [23].

A natural occurring case of ricin poisoning is highly
unlikely. Therefore, learning the patient’s activities
and whereabouts in the last 24 hours is extremely
important. Any intentional release of ricin in the
air will lead to more victims and probably to more
contacts (in person or by telephone) from the
“worried well” (those who are not ill, but are very
concerned). See Appendix 1 for suggestions for
how to “shelter in place” for those in the area in
which the ricin was released [24].

INDEX OF SUSPICION

So far the focus of this course has been on the
symptoms of influenza that are common to the ini-
tial symptoms in diseases caused by organisms that
can be used in biological warfare. The purpose is to
raise the suspicion index of all medical personnel.
In the real world, in which healthcare profession-
als work, there is rarely enough time to complete
the essentials. In such situations it is natural to see
respiratory illness with afever and quickly conclude
itisinfluenza. Logically, the medical community—
both hospital emergency departments and medical
doctors’ offices and clinics—will be on the front
lines of any terrorist attack using a biological agent.
The quicker the correct agent is identified, and
the proper authorities are notified (public health
and law enforcement), the quicker a coordinated
response can be set in action and the impact
on the population can be lessened. In addition,
public health departments can advise as to which
specimens to collect, how to collect them, and
where to send them. Public health officials can also
provide information on any prophylaxis for those
who have been exposed, including the healthcare
providers. Actually, California law specifies that
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anthrax, plague, smallpox, and tularemia are to be
reported within 1 hour by telephone and followed
by a written report within 1 day. Other states may
have similar reporting requirements. Considering
the seriousness, significance, and possible source
of these diseases, it is imperative to get all the
resources involved as quickly as possible. Anyone
reading this course should immediately find out the
phone number of the appropriate person to contact
at the local public health department and post this
number in a prominent place. All staff should be
informed of this number and where it can be found
quickly. Since the September 11,2001 attack, many
more public health departments have a method to
contact them atany time. Public health officials can
help in case investigation, contact tracing, patient
and public education, and provide other forms of
assistance. It is also the responsibility of the local
public health department to contact the state health
department and, in the case of suspected terrorist
activity, the FBI.

INFLUENZA AND OTHER
FLU-LIKE ILLNESSES

There are many other illnesses that initially look
like influenza. For discussion and consideration in
making a diagnosis, these diseases are sometimes
grouped into influenza-like illnesses (ILI). Adults
will average 1 to 3 ILI a year. Children can aver-
age 3 to 6 ILI in a year. The common cold is one
of these, but the differences between influenza and
colds have been discussed above. Other bacteria
that cause ILI are Chlamydia pneumoniae, Myco-
plasma pneumoniae, Streptococcus pneumoniae, and
Legionella pneumophila. In addition, respiratory
syncytial virus (RSV) has similar symptoms. None
of these ILI are significant as biological agents to be
used by a terrorist. However, they are a significant
source of disease and should be considered when
decidingif apatient has influenza or somethingelse.
Because bacterial diseases are treatable with anti-
biotics, but influenza is not, an accurate diagnosis
is important. Much of the overuse of antibiotics
occurs when patients request them for any illness
or when careful diagnosis isnot made between viral
and bacterial diseases.

#5441 Influenza: A Comprehensive Review

It may be helpful to consider the time of year in
which the diagnosis is being made. Generally,
pneumococcal disease peaks in the winter as does
influenza and RSV. Mycoplasma and legionellosis
are more common during the summer and fall.
Rhinoviruses and parainfluenza virus peak dur-
ing the fall and spring. Adenoviruses circulate
throughout the year [25]. Information on the
presence of influenza, and predominant strains in
the community, can usually be found out from the
surveillance system maintained by the local health
department [6].

Other information to consider is that, in healthy
individuals, influenza is a self-limiting disease that
strikes suddenly with most of its fury, maintains
that level of illness for 3 to 5 days, and then shows
improvement even though the aftereffects of weak-
ness and tiredness may persist for a week or more.
In most other ILI diseases the patient’s condition
continues to worsen.

These last two considerations are not meant to figure
in the diagnosis but just to guide thinking about the
patient’sillness. For instance, if a greater than usual
number of cases of ILI are being seen and it is the
wrong time of year for influenza, another disease
or a terrorist attack should be considered.

Some studies have been conducted on the use of
clinical definitions for influenza-like illness. The
results were:

e Fever, cough, and acute onset accurately
predict influenza 30% of the time in
nonhospitalized older patients

e Fever, cough and illness of <7 days in
hospitalized older patients with chronic
cardiopulmonary disease accurately
predict influenza 73% of the time

e Fever, but not cough, in vaccinated older

persons with chronic lung disease was
54% specific for influenza [10].
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COMPLICATIONS OF INFLUENZA

Complications of influenza leading to hospitali-
zations and death are greater in persons 65 years
of age and older, in young children, in pregnant
women in the second and third trimester, and in
persons of any age with underlying medical condi-
tions. Preliminary laboratory data for the 2003—-2004
influenza season indicated that 143 children less
than 18 years of age had influenza-related deaths
in spite of the fact that 45% of these children did
not have underlying medical conditions. Of these
deaths, 58 (41%) were children less than 2 years
of age [6].

PNEUMONIA

The major complication of influenza is pneumo-
nia, which can be either bacterial or viral. In the
leading causes of death, influenza and pneumonia
are listed together. The mortality from pneumonia
following influenza is highest in the elderly and in
patients with chronic underlying diseases, such
as heart, lung, and renal conditions. However,
generally in a pandemic, 50% of the deaths from
the complication of pneumonia occur in those less
than 65 years of age [8].

Bacterial pneumonia secondary to influenza is
usually caused by Streptococcus pneumoniae (50%)
or Staphylococcus aureus (20%). The development
of pneumonia may occur because of the damage
to the tracheobronchial epithelium, which leads
to impaired mucociliary clearance of organisms.
The failure to clear organisms by the cilia leads to
infection of the lung parenchyma [8].

Viral pneumonia is also a complication that can
occur with influenza. If the causative organism
is the same as the influenza virus, the patient is
said to have primary pneumonia, which can be
fatal. Obviously, other viruses can also infect the
patient’s lungs. In addition, the patient can have
both viral pneumonia and bacterial pneumonia
simultaneously.

Signs that the patient has developed pneumonia
are:

e Symptoms continue after the
expected 5 to 7 days

e Symptoms worsen after the patient
has started to improve

e Fever returns and is higher than
with the initial illness

e Dyspnea
® Productive cough
e Abnormal x-ray (pulmonary infiltrates)

e Rales on auscultation [§]

REYE’S SYNDROME

Anunfortunate complication of influenza in patients
younger than 18 years of age is Reye’s syndrome.
Much education has been given to parents regard-
ing the danger of giving aspirin to anyone less than
18 years of age with a fever. This education has led
to a decrease in Reye’s Syndrome. Unfortunately,
acetylsalicylic acid or salicylic acid is a component
in some over-the-counter preparations and may
be unintentionally given to a child with a fever.
Influenza virus, especially influenza A virus, and
varicella (chicken pox) interact with acetylsalicylic
acid to produce Reye’s Syndrome. Symptoms are
nausea and vomiting, decreased consciousness and/
or convulsions caused by cerebral edema, hypogly-
cemia, and liver failure. Parents must be reminded
toread the labels of all medications and that aspirin
is listed as acetylsalicylic acid [8].

MYOSITIS AND RHABDOMYOLYSIS

Myositis (inflammation of muscle tissue ) and rhab-
domyolysis (involving striated muscle tissue) can
be complications of influenza. These complications
occur most often in children and are manifested by
extreme muscle tenderness, especially in the legs.
Myoglobulinuria may lead to renal failure in these
patients. Serum creatinine phosphokinase (CPK)
is markedly increased [8].

STAPHYLOCOCCUS AUREUS
SUPERINFECTION

Influenza can be complicated by Staphylococ-
cus aureus, leading to pneumonia as discussed
above. Superinfection with S. aureus leading to
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bacteremia, endocarditis, or epidural abscess can
also occur following influenza. Influenza B and
S. aureus have led to toxic shock.

CARDIAC COMPLICATIONS

Other less common complications from influenza
are myocarditis (inflammation of the cardiac tis-
sues), and pericarditis (inflammation of the peri-
cardial lining). A study conducted in Russia from
1993 to 2000 showed that the peak number of
deaths from acute heart attacks and chronic heart

disease coincided with the height of the influenza
epidemic [110].

PULMONARY COMPLICATIONS

Besides the more common complication of bacte-
rial or viral pneumonia, influenza can lead to the
worsening of chronic bronchitis and other chronic
pulmonary diseases.

CENTRAL NERVOUS
SYSTEM COMPLICATIONS

Encephalitis, postencephalitic Parkinson’s disease,
transverse myelitis, Guillain-Barré syndrome and
possibly amyotrophic lateral sclerosis have followed
cases of influenza. There has been research suggest-
ing that cases of Parkinson’s disease resulted from

the “Spanish flu” pandemic of 1918-1919 [84; 85;
86; 87; 88; 89].

Any person with a serious medical condition can
be placed in jeopardy by influenza, not only from
the complications listed above, but also from exac-
erbation of the underlying condition [8].

INFLUENZA VACCINE

Influenza vaccine is the primary preventative mea-
sure against the virus. [t is efficacious in preventing
influenza. Among those at higher risk, it lessens
the severity of the illness, decreases complications,
reduces hospitalizations, and lowers the fatality rate.
[tisdisappointing that a vaccine with such benefits
and few side effects is not used more widely.

HIGH RISK GROUPS THAT SHOULD
RECEIVE THE INFLUENZA VACCINE

Persons 65 years of age and older have the highest
fatality and hospitalization rate from influenza and
its complications. Of the 36,000 annual deaths,
90% of them occur in those 65 years of age and
older. In addition, 57% of the hospitalizations are
in this age bracket [6].

Persons 50 to 64 years of age are also considered to
be a high-risk group for influenza because many of
the people in this age bracket have chronic diseases
(29% in 2002). People in this age group often
do not receive the vaccine because the publicity
about the need to receive the vaccine has tended
to focus on those than 65 years of age and older.
In addition, Medicare pays for the vaccine after
the person reaches 65 years of age [6]. Therefore,
those individuals who fall into this age group may
be disinclined to receive the vaccine.

Persons with chronic health problems who are 6 months
of age or older are at high risk for complications from
influenza or exacerbation of their condition. Such
chronic conditions include:

e (Cardiac disease, such as congestive
heart failure

¢ Pulmonary disease, such as chronic
obstructive pulmonary disease, cystic
fibrosis, or asthma

e Renal disease
e Diabetes and other metabolic diseases

e Anemia and blood disorders, such as
sickle cell disease

Persons with compromised immune systems from
any cause—HIV/AIDS, autoimmune conditions,
cancer, long-term steroid treatment, and medi-
cations—should receive the inactivated vaccine.
Because the vaccine is inactivated (killed), it can
and should be given to immunosuppressed people.
However, because of the depressed immune system
of this group of people, the expected antibody
response may not be obtained. Those HIV-infected
patients with minimal AIDS-related symptoms
and high CD4 T-lymphocyte cell counts have
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been shown to develop substantial antibody titers
against influenza. For those with more advanced
HIV disease and low CD4 T-cell counts, the vac-
cine might not induce protective antibody titers
and a second dose has not been shown to increase
the titer. Some studies have shown that there is
a temporary (2 to 4 week) increase in replication
of HIV-1 after receiving the influenza vaccine.
However, other studies have not demonstrated this
increase nor has progression of HIV disease been
shown to occur following the administration of
the influenza vaccine. Each immunocompromised
individual must be evaluated before the vaccine is
administered because an increase in plasma HIV
levels and/or a decrease in CD4 count has been
transient in most, but not all, cases of those receiv-
ing the influenza vaccine [33].

Persons with conditions or diseases that may compromise
respiratory function or increase the risk of aspiration
should also be vaccinated against influenza to pre-
vent any possible complications or damage.

All healthcare providers should receive the influenza
vaccine annually. Additionally, healthcare facilities
are encouraged to make available the vaccine to its
workers. In its 2007-2008 recommendations, the
Advisory Committee on Immunization Practices
(ACIP) encouraged healthcare facilities to obtain
a signed declination form from healthcare workers
who refuse influenza vaccination [105].

Persons who reside in skilled nursing facilities (nurs-
ing homes) or other chronic care facilities are at high
risk for influenza-related problems because of their
weakened physical state and close living arrange-
ments.

Persons 6 months to 18 years of age on long-term aspi-
rin therapy should be immunized against influenza
because of the interaction of the influenza virus and
aspirin that can lead to Reye’s Syndrome.

Pregnant women in the second or third trimester have
the same complication and hospitalization rate
from influenza as persons with chronic diseases
and, therefore, should receive the vaccine. Basi-

cally, this would include women who will deliver
from the beginning of October through the end of
May. However, there are some recommendations
that a woman should not receive the influenza
vaccine before the 14th week of gestation. There
is a coincidental association of spontaneous abor-
tion, which is common in the first trimester. Also,
many practitioners avoid any exposure to vaccines
during the first trimester. However, no adverse
fetal effects have been associated with influenza
immunization [6; 26].

All children 6 to 59 months of age, especially children
6 to 23 months of age, even without any chronic
conditions, should receive the annual influenza
immunization because they are at a substantially
increased risk for influenza-related hospitalizations.
Many of the hospitalizations are due to dehydration
that can occur rapidly in a child who has a fever
and will not drink fluids. The hospitalization rate
in this age group matches the hospitalization rate
for other groups at high risk for complications and
death from influenza. At this point, these higher
hospitalization rates cannot be totally assigned
to influenza because respiratory syncytial viruses
(RSV) circulate at the same time. Since 2003, the
Vaccine for Children (VFC) program will cover the
cost of the influenza vaccine for all eligible children
6 to 23 months of age and all eligible children 2
to 18 years of age who are household contacts of
a child O to 23 months of age [6]. The Advisory
Committee on Immunization Practices (ACIP),
the American Academy of Pediatrics (AAP),
and the American Academy of Family Physicians
(AAFP) published the “Recommended childhood
and adolescent immunization schedule — United
States, July — December 2004” on April 30, 2004.
This schedule now includes a recommended yearly
influenza immunization for all children 6 to 23
months of age. It continues the recommendation
that children with chronic conditions from 2 to
18 years of age also receive an annual influenza
immunization [6].
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The American Academy of Pediatrics
recommends influenza immunization
of healthy children between 6 and 24

EVIDENCE-BASED months Of age’

RECOMMENDATION (http://www.guidelines.gov/
summary/summary.aspx ’doc_id=4860.
Last accessed October 19, 2007.)

Level of Evidence: II-3 (Evidence obtained from
multiple time series with or without the intervention,
or dramatic results in uncontrolled experiments)

Mediaattention in the 2003—2004 influenza season
focused on the number of children who expired
because of influenza and/or its complications. There
were 58 deaths (40.6%) in children younger than 2
years of age. In children 2 to 17 years of age, there
were no underlying medical conditions in 65 deaths

(45% of total deaths) [6; 33].

In the past, influenza-related deaths in children
have not been on the list of deaths that should
be reported. When it became apparent that a sig-
nificant number of such deaths was occurring, the
CDC requested that all influenza-related deaths
of children less than 18 years of age be reported
to the appropriate state health department. Any
postmortem tissue specimens collected or autopsy
reports that were completed were also asked to be
sent to the CDC [12]. Without data from previous
years, it is not known if the number of deaths of
children during the 2003-2004 flu season was within
normal parameters, above or below the number of
deaths in previous years.

Data from the 2004 National Health Interview
Survey indicated that only 42% of healthcare
workers were immunized against influenza, in spite
of the fact that vaccination reduced work absen-
teeism and resulted in fewer deaths among nursing
home residents [96]. Reasons that workers go to
work when ill include a sense of altruism, no paid
personal or family sick leave, or pressure to work.
Studies have also shown that ill workers account
for as much as 60% of corporate healthcare costs.
To respond to these situations, many companies
are now offering free influenza vaccinations and
expanding telecommuting options [107].

The public continues to follow the example of their
healthcare providers. Although approximately 218
million Americans could have benefited from the
influenza vaccine in the 2007-2008 flu season,
millions of unused doses were destroyed [106].
To emphasize the importance of flu vaccinations,
the CDC promoted the first National Influenza
Vaccination Week November 27 to December 3,

2006 [108].

OTHER GROUPS ADVISED TO
RECEIVE THE INFLUENZA VACCINE

Basically, this includes anyone who has contact
with those at risk of complications, hospitaliza-
tion, or death from influenza. This contact could
be through living or caregiving arrangements. This
would include those with patient contact in acute
and chronic care facilities, in doctors’ offices or
clinics, in emergency rooms, and in-home care pro-
viders. Family members of infants, from newborns
to 23 months of age, are advised to protect their
child/sibling by being immunized. This is especially
critical for infants younger than 6 months of age
for whom no current influenza vaccine is licensed.
In addition, influenza vaccine should be given to
all household members, including children, and
caregivers of persons whose medical condition
puts them at risk for severe complications if they
contract influenza.

Many businesses recognize the economic impact
from absenteeism due to influenza and make
arrangements for their employees to receive the
vaccine. Persons who provide essential services,
such aslaw enforcement and firefighters, also should
be immunized. This is especially important in a
pandemic situation. Students living in dormitories
should receive the vaccine in order to avoid disrup-
tion of their studies.

Travelers should be evaluated for influenza immu-
nization when “travel shots” are being recom-
mended. Influenza in temperate climates occurs in
the winter months (October through March in the
Northern hemisphere; April through September
in the Southern hemisphere). It occurs year-round
in tropical climates. People taking a cruise could
be infected with influenza at any time of the year
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because many of the service crew are from tropical
areas, and a cruise ship is a closed community. This
helps to assist in the spread of the virus [26].

Although it has been mentioned above, the need
for healthcare workers to be immunized against
influenza cannot be overemphasized. All healthcare
workers should receive the influenza vaccine. Not
only does it protect the patient, but it also protects
the healthcare worker. Healthcare workers who
have been immunized tend to remember to advise
their patients to get the immunization. This can
strengthen the advice by example and can also
provide anecdotal reassurance about the pain or
side effects experienced. Studies have shown that
residents in long-term care facilities have fewer
deaths from influenza when their caregivers have
been immunized against influenza [6].

Obviously, the vaccine should be given to anyone
who desires it, especially in school-aged children.
However, in times of vaccine shortage or slow
production, high-risk groups and their close con-
tacts should receive the vaccine first, then when
more vaccine becomes available, others should be
immunized.

GROUPS WHO SHOULD NOT
RECEIVE THE INFLUENZA VACCINE

Persons with a severe allergic reaction to eggs should
not be given the influenza vaccine. A person with
a severe hypersensitivity to eggs may develop an
anaphylacticreaction (sudden sense of great uneasi-
ness or anxiety, pounding headache, hypotension,
urticaria, dyspnea). The vaccine is grown in eggs,
and although it goes through a purification process,
asmall amount of egg protein remains. This minute
amount could trigger a reaction in those who are
severely allergic to eggs. A dislike for eggs or mild
gastrointestinal symptoms following ingestion of
eggs is not a contraindication for the influenza
vaccine. Usually, asking a person receiving the
influenza vaccine for the first time if they can eat
eggs withoutaproblem isa quick screening tool and
an adequate precaution. New vaccines are under
development that eliminate the need to utilize
eggs to grow the vaccine, which will eliminate this
concern in the future.

Persons with acute respiratory or other active infections
orillnesses should be advised to wait until they have
recovered to receive the vaccine.

Persons with a history of Guillain-Barré syndrome
(GBS) are more prone to another episode of this
syndrome. Because GBS is such a rare condition,
it is impossible to know if the influenza vaccine is
involved in its occurrence. During the swine flu
epidemic (1976), there was an increase of GBS
in those who had received the vaccine. However,
an increased incidence of GBS following admini-
stration of other influenza vaccine formulations
since has not been documented. According to the
package insert for Fluzone, for patients who have
recovered from GBS, it is better to err on the side
of caution and avoid giving them the influenza vac-
cine until more information is available [26]. The
Epidemiology and Prevention of Vaccine-Preventable
Diseases, known as the “Pink Book,” states that
persons who have developed GBS within 6 weeks
of receiving the influenza vaccine would be wise
to avoid a subsequent flu shot. However, the
recommendations of the ACIP are that recovered
GBS persons with risk factors that increase their
vulnerability to the complications of influenza
should receive the vaccine because the risk of
complications is greater than the risk of a recur-

rence of GBS [1].

Persons with an allergic reaction to dry natural latex
rubber should be evaluated before being given the
vaccine because the stopper in the vial contains
dry natural latex rubber [28].

Note: Influenza immunization is NOT contra-
indicated in breastfeeding mothers. In fact, it
should be encouraged because she could give her
vulnerable infant influenza if she gets the disease.
She could also be liable to a decreased milk supply
because of decreased fluid intake and fever, and
would have the added burden of infant care and
breastfeeding while experiencing exhaustion and
other flu symptoms.

22 CME Resource ® January 7, 2010

www.NetCE.com



#5441 Influenza: A Comprehensive Review

MANUFACTURE OF THE VACCINE

Because of antigenic drift, each year the Advisory
Committee on Immunization Practices (ACIP)
and the Food and Drug Administration (FDA)
must decide which influenza strains to include in
the formulation of the year’s vaccine. Because the
formulation changes each year to provide protection
against the expected circulating strains, an annual
influenza immunization is needed. Obviously, the
point is to include the strains that will be expected
to spread around the world. There are two type A
strains included in the formulation because type
A influenza strains are usually those that lead to
more complications, hospitalizations, and deaths.
The third strain included is always a type B. In the
2003-2004 influenza season, the expected dominant
strainkilled the embryonated egg where the virusis
grown due to the virulence of the strain [7]. A virus
that was close to the expected circulating strain
was chosen instead. However, the match was not
close enough to the circulating strain for the vac-
cine to be as effective as it usually is. To the credit
of the ACIP, this was only the second mismatch in
15 years [27; 28]. Sometimes antibodies produced
against one strain can overcome another strain, but
the strains must be closely related. Antibodies pro-
duced by the strains in the 2003-2004 formulation
were not close enough to the dominant circulating
strain to destroy it, so people who had received
the vaccine still developed influenza. In fact, the
choice of which strains to include is based on the
current knowledge as to which will be the most
virulent strains in circulation. Due to the fact that
there are only 3 strains in the vaccine and multiple
influenza strains, people who are vaccinated can
still develop illness from a strain of influenza virus
that was not included in the vaccine.

Another extremely significant factor in the choice
of a strain is the ability to grow the strain so that
the vaccine can be produced in millions of doses.
When the vaccine is delayed in distribution it is
often due to the fact that one particular strain would
not reproduce well or quickly enough. As noted,
some strains kill the culture medium.

The current production of influenza vaccine
involves the following steps:

1. The three chosen strains of influenza virus
are incubated in fertilized chicken eggs.

Fluids containing the virus are harvested.

The virus is inactivated (killed) by
formaldehyde.

4. The virus is concentrated.

5. The virus is chemically disrupted to produce
a “split-virus.” (All influenza vaccine used
in the United States is split-virus).

6. Further purification of the virus by chemical
means is done.

7. The virus is suspended in sodium phosphate-
buffered isotonic sodium chloride solution.

8. Each dose of vaccine contains 45 micro-
grams of hemagglutinin in each 0.5 cc dose.
There are 15 micrograms of hemagglutinin
from each strain in the vaccine.

9. No antibiotics are used in the preparation
of influenza vaccine [26].

Thimerosal isa preservative used in multi-dose vials
toinhibit bacterial growth that might occur because
of multiple introductions of needles to withdraw
individual doses. Itisa compound containing 49.6%
mercury. Because of the allegation that thimerosal
is connected to conditions such as autism, and the
fact that there have been warnings to avoid fish that
has a high mercury content, thimerosal has been
removed from most childhood vaccines. Vaccines
without thimerosal are packaged in single dose
vials. However, thimerosal is still used in multi-
dose vials (5 cc or 10 dose vials) and single-dose
prefilled syringes of influenza vaccine. There are
25 micrograms of mercury in each 0.5 cc dose of
vaccine. One should note that there have been no
studies proving any link between mercury poison-
ing and autism. Thimerosal is made from ethyl
mercury, which is different from methyl mercury,
the compound named in the government warn-
ing about consumption of or exposure to mercury
[28]. Some influenza vaccine without thimerosal is
made each year and should be used for those who
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have a severe allergic reaction to thimerosal. But
thimerosal-free vaccine is harder to produce, so it
is less common and more expensive [32].

The formulations for the 2008-2009 influenza
season were A/Brisbane/59/2007 (HIN1), A/
Brisbane/10/2007 (H3N2), and B/Florida/4/2006
[33].

Current production methods have been used for
decades and do not apply some of the modern
technology available in the production of vaccines
against other organisms, such as Hepatitis A or
Hepatitis B. Influenza vaccine currently is incubated
infertilized chicken eggs. It takes one egg to produce
one dose. More than 80 million doses are made for
annual distribution in the United States alone.
The number of chickens and eggs needed for this
production is almost beyond comprehension. Also
sobering is the thought of what would happen if
one or more of the major flocks used for producing
the eggs for the vaccine became infected with an
avian influenza, which would require destruction

of the flock(s).

Another issue involved is the amount of time
required to produce the vaccine. Currently, it takes
around 6 to 8 months for the annual influenza vac-
cine production. Any new strain of influenza could
circulate around the world much faster than the
vaccine could currently be produced, resulting in
a pandemic. Some experimentation is being con-
ducted on faster ways to produce the vaccine. Some
companies are experimenting with caterpillar cells
to incubate the virus. Experiments have indicated
that the vaccine can be produced more quickly
and it would be available to protect people against
emerging strains. Phase I trials indicated that the
new vaccine is safe. In a clinical trial of 400 elderly
people, the vaccine produced using caterpillar
cells stimulated the production of nearly twice the
number of antibodies as the vaccine produced using
eggs. In addition, there were no adverse effects.
Phase II trials in 400 elderly participants showed
that 97% developed antibodies if the highest dose
of the vaccine was used [29; 30].

Anotherapproach being explored in influenza vac-
cine production is to genetically engineer cells to
replicate continuously. Such a process would lead
to faster production and a more consistent vaccine
[31]. Research is also being conducted regarding
the ability to take a virus and add a gene that will
encode either a hemagglutinin or a neuraminidase
from the influenza virus. Clinical trials have shown
that a vaccine produced using this process is well-
tolerated and immunogenic. This process could
decrease production time by 1 to 2 months [130].

Other experimentation is being done using DNA-
based approaches to develop a broadly protective
vaccine that utilizes influenza virus proteins from
multiple strains. Several companies are working to
develop new ways to grow the antigens that cause
the immune system to fight infection [130].

Using the reverse genetics method, in which
genomes of the influenza viruses are manipulated
in order to transfer genes between viral strains,
seed viruses for vaccine manufacture can be rapidly
generated. In addition, highly pathogenic influenza
viruses can be altered so that they are safer for vac-
cine manufacturers to handle [130].

Another method of vaccine development, cell cul-
ture, has been well tolerated and has successfully led
to antibody development in trials. Some research
has shown that vaccines developed based on cell
culture have been efficacious against all strains of
influenza A, including H5N1[130]. Using cell-based
vaccines creates a more consistent manufacturing
process and could reduce production time to 9 to
12 weeks. Although there are some side effects from
cell-based vaccines, including headaches and injec-
tion site reactions, they appear to have a similar
tolerability profile to egg-based vaccines [99].

ACAM-FLU-A, a universal flu vaccine that could
protect against all A strains, is entering phase
1 trials to determine its safety, tolerability, and
effectiveness [100]. Another vaccine made from
individual viral proteins rather than whole virus
particles has also shown adequate immunogenic-
ity in trials. The manufacturer hopes to apply for

US licensing in 2008 and, if granted, could begin
production in 2011 [100].
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The National Institutes of Health has provided a
grant of $9 million over 5 years to research ways to
improve the effectiveness of influenza vaccine. A
vaccine additive that will boost the body’s immune
response to the flu vaccine is being researched. If
effective, this additive could result in less flu vac-
cine being required to effect adequate immunity,
which would be especially important in areas or
times when limited supplies of vaccine are initially
available [101]. In another area, one small study has
been conducted that indicates that mild exercise
before having a flu shot may make the vaccine
more effective. Lifting weights before a flu shot
increased antibody response in women, but reduced
the response in men. However, the cell-mediated
response in men was increased by weight lifting.
The researchers suggest that exercise increases the
number of immune cells in muscle tissues, which
in turn increases activity in the lymph nodes and
creating a more efficient immune response [98;

102].

HANDLING AND
STORAGE OF THE VACCINE

The following information pertains to the egg-based
vaccine in use at this time. As is the case for all
vaccines, the package insert should be consulted
for proper handling and storage in order to pre-
serve its effectiveness. Influenza vaccine should be
stored at a temperature of 35 to 46 degrees F (2 to
8 degrees C). When being transported, it should
be in insulated containers with cold packs. The
vaccine should not be directly in contact with
the cold packs nor should it be placed anywhere
in a refrigerator where it can be frozen. Freezing
destroys the effectiveness of influenza vaccine.
The vaccine can tolerate being out of the refrigera-
tor while an influenza clinic is being prepared or
conducted. However, only enough vaccine for the
first half hour should be taken from the refrigerator
at a time. When immunizing individual patients
in an office setting, the vaccine vial should be
returned to the refrigerator as soon as the dose has
been withdrawn.

[t is important that the temperature of the vaccine
storage refrigerator be checked and recorded each
morning before starting to dispense immunizations
and each evening before leaving for the day. Older
refrigerators can develop cold spots where items
can freeze, or they do not maintain a constant
temperature. All inactivated vaccines, like influenza
vaccine, are destroyed by freezing. Large bottles
of water should be kept in the refrigerator at all
times to help maintain an even temperature and
to preserve cold longer in case of a power outage.
Live vaccines, such as chicken pox and oral polio
(no longer used in the U.S.), must be kept frozen.
Vaccine should never be stored on the shelves in
the door as the temperature there is erratic [34].

Available vaccines for the 2007-2008 flu season
were Fluarix, FluMist, Fluvirin, Fluzone, Afluria,
and FluLaval. Children younger than four years of
age should notreceive Fluvirin, Afluria, or FluLaval
because they have not been proven to be effective
for this population [97].

ADMINISTERING THE VACCINE

The influenza vaccine being discussed is for intra-
muscular (IM) use only. The intranasal preparation
will be discussed later in the course. The IM vac-
cine is for all people 6 months of age or older. In
order to assure that the vaccine is given IM, it is
necessary to use needles of the proper length. Vac-
cine that is administered subcutaneously because
of improper technique or a needle that is too short
is ineffective.

The recommended site for children older than 3
years of age and adults is the deltoid muscle. A
1-inch needle will reach the deltoid in most chil-
dren and adults. Some patients with large arms will
need a 1.5-inch needle. One should be careful to
make sure the patient’s sleeve can go high enough
so that the needle can be inserted in the middle
of the arm about an inch and a half below the top
of the shoulder. Usually the firmness of the deltoid
can be felt in that area. In patients who are very
thin, it is wise to squeeze the deltoid between
your thumb and finger to avoid hitting the bone.
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Administration of the vaccine distal in the deltoid
is more painful. The posterior portion of the arm
should not be used.

In children younger than 3 years of age, the deltoid
is usually not big enough to administer the vaccine.
The vastus lateralis muscle should be used. This is the
muscle on the outer aspect of the child’s thigh and
can usually be palpated. At times, when the infant
kicks, the outline of the muscle can be seen. Two
secrets to administering an injection to a child are
to have the child properly and quickly restrained.
An assistant, either the parent or a helper, should
position the child so that the leg or arm where the
injection will be given will not move. The upper
body, the leg not being used for the shot, and the
foot of the leg being used should be held tightly
by the parent. Young children 3 years of age and
older should sit sideways on the parent’s lap so
the child’s legs can be clamped between the par-
ent’s knees. The arm that will not be used for the
injection should go around the parent’s waist and
be clamped under the parent’s arm. The hand of
the arm being used for the injection should be held
by the parent. The person giving the vaccination
should have all injections prepared so that they can
be administered quickly. It is also good to distract
the older child by having them blow, count, or see
how loudly they can say “ouch” [34].

Children should receive split-virus vaccine. This is
not a problem in the United States as all vaccines
are split-virus. Because influenza vaccine comes in
multiple dose vials, a small amount of thimerosal
is in the vaccine. For parents who are unwilling to
accept the current studies showing no connection
between thimerosal and autism, thimerosal-free
preparations are available [6; 26].

Flumist and Fluarix do not contain thimerosal. The
additional two vaccines in use are available with
reduced thimerosal. Information on the amount of
thimerosal present in each vaccine dose isavailable
at http://www.fda.gov/cber/vaccine/thimerosal.
htm#t3 or http://www.vaccinesafety. edu/thi-table.
htm [97].

Children younger than 9 years of age receiving
influenza vaccine for the first time must receive two
doses, one month apart. The dose for a child is age-
related. Children from 6 to 35 months of age should
be given 0.25 ml administered IM with a 1-inch
needle in the outer aspect of the thigh. If it is the
first time the child has received a flu shot, a second
0.25 ml dose IM should be given one month later.
In subsequent years, the child will need to receive
only one influenza vaccine each year. Children 3
years of age and older should be given 0.5 ml IM
using a 1-inch needle in the deltoid. Children who
are 3 to 8 years of age receiving influenza vaccine
for the first time will need a second vaccine in a
month. These second doses in those not previ-
ously immunized against influenza are given to
maximize a satisfactory antibody response to all
3 antigens in the vaccine. Preferably both doses
should be given before December [6; 28; 36]. Late-
season immunization is acceptable and should be
encouraged for those who have not received the
vaccine [105]. Note: Inhalation preparations of
influenza vaccine are not currently licensed for
administration in children less than 5 years of age
or for children with chronic underlying medical
conditions. (It is also not indicated for those 50
years of age or older.)

Asan inactivated vaccine, influenza can be admin-
istered with other vaccines if required. Separate
needles and separate sites should always be used.
In fact, for patients 65 years of age or older who
have never received the immunization against
pneumococcal disease, that vaccine should be
given at the same visit. This is also an excellent
time to check on the status of the patient’s tetanus
immunization. Tetanus vaccine must be given
every 10 years, a fact that is often forgotten in
adults, especially older individuals. Recent cases of
tetanus have occurred in heroin users because the
amount of heating in the preparation of black tar
heroin is not adequate to kill the tetanus spores.
Older people can contract tetanus when working
in their gardens with manure products and receive
a small puncture wound, which provides entrance
to the tetanus organism.
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All patients or their parent/guardian must receive
the Vaccine Information Statement (VIS) appro-
priate to the vaccine being administered. The
patient signs that he or she has read the VIS. The
record the patient signs must contain the date that
the VIS was provided to the patient. Many people
think they are signing permission for the vaccine

to be given. Actually, they are signing that they
have read the VIS [35].

Children younger than 18 years of age should not
be given any vaccines without a parent/guardian
present. Grandparents frequently bring children to
immunization clinics. A written permission from
the child’s parent/guardian should be presented to
the staff before the vaccine is administered.

SIDE EFFECTS OF THE
INFLUENZA VACCINE

The most common side effect following influenza
immunization isalocal reaction —soreness, redness,
or induration at the injection site — that occurs
in 15% to 20% of the recipients. Generally, these
effects last only a day or two. Some people (<1%)
experience fever, chills, malaise and myalgias usu-
ally within 6 to 12 hours. This effect often is in
those receiving the vaccine for the first time. As
with the local reaction, these systemic reactions
last only 1 to 2 days.

In a comparative study with a placebo, the systemic
reactions occurred as often with the placebo as with
the influenza injection. Neurological reactions to
influenza do occur but they are rare [6].

A certain percentage of people will be incubating
an influenza virus when they receive the influenza
injection. When they have symptoms of influenza
in a day or two, they are certain it is the result of
the flu shot. Healthcare workers should try to reas-
sure their patients that the vaccine could not be
responsible because the virus in it is dead.

Immediate severe allergic reactions can occur
after administration of influenza vaccine. These
reactions are probably due to hypersensitivity to a
component of the vaccine, usually it is a severe egg
allergy. As noted, this concern may be eliminated
asnew technologies become available. All patients

receiving the influenza vaccine, especially for the
first time, should be carefully screened for severe
egg allergy. If a person has a severe allergic reac-
tion to thimerosal, a thimerosal-free (Flumist or
Fluarix) vaccine should be used. For those allergic
to eggs but who have factors that increase their
risk of complications from influenza infection,
protocols to vaccinate them are available. A sheet
with the symptoms of anaphylaxis and the dosage
of therapeutic epinephrine should be posted near
the preloaded epinephrine syringe and should be
readily available and its whereabouts known to all
staff. In addition, crushable packets of ammonia
should be available in any area in which immuni-
zations will be administered. It should be noted
that anaphylactic reactions are extremely rare.
Patients, especially teenagers, may faint and the
crushed ammonia passed quickly under the nose
is enough to revive them. Never ignore a patient
who verbalizes fear of shots or mentions that they
have fainted in the past. Make sure such a patient is
seated, or lying down if in an exam room. Reassure
the patient and administer the vaccine as quickly
as possible. Position your body in such a way as to
be able to support the patient if they are sitting
and begin to faint. Taking time to carefully screen
a patient for allergies to the components of the
vaccine or other reactions to injections is always
wise and saves time in the long run.

ADVERSE EVENTS

Adverse events are any unusual conditions, such as
fever, dizziness, behavior change, or serious allergic
reactions, such as difficulty breathing, hoarseness
or wheezing, hives, paleness, weakness, or tachy-
cardiafollowing influenza vaccine. Any such event
should be reported to the provider of the flu shot
and to the U.S. Department of Health and Human
Services Vaccine Adverse Event Reporting System
(VAERS). Any person can report an adverse event
following the administration of any vaccine. Medi-
cal providers should report these events by calling
1-800-822-2463. Nonmedical providers and others
should use 1-800-822-7967. A VAERS form will
be sent or can be found on the internet at www.
vaers.org. Adverse events usually occur within
48 hours of vaccine administration. However,
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Guillain-Barré syndrome may occur as long as 6
weeks after administration. The VAERS form will
ask for detailed information on the vaccine, such
as lot number, administration site, administrator,
and date. Patients to whom influenza vaccine is
administered should be instructed to call aphysician
if there is an adverse event. Careful investigation
follows the receipt of a VAERS report [28; 37]. The
provider is notified of the results of the investiga-
tion usually several months after the report was
made. Therefore, it is wise to keep a copy of the
report in the patient’s file and a copy in a special file
for VAERS reports. As the report is investigated,
often the provider is contacted for clarification of
or additional information.

EFFECTIVENESS OF
THE INFLUENZA VACCINE

The effectiveness of any vaccine depends upon
the age and immunocompetence of the person
receiving the vaccine. Most children and young
adults receiving the vaccine have a good antibody
response to the strains included in the vaccine and
develop titers sufficient to protect them against
those strains. For healthy adults younger than
65 years of age, if the vaccine strains match the
circulating strains, illness will be prevented in
70% to 90% of those adults. In children, various
studies have shown that children as young as 6
months of age develop antibodies. Children at
high-risk to develop complications with influenza
may have a lower antibody response than healthy
children. Also, children receiving the vaccine in
the second year exhibit lower attack rates. Oritis
media rates are lowered in some studies but not in
others. Overall, because the vaccine is beneficial
to children in preventing disease and lowering
hospitalization rates, the ACIP now recommends
a yearly influenza immunization for all children 6
to 23 months of age and for children 2 to 18 years
of age with chronic medical conditions [6].

In adults 60 years of age and older, who are not
institutionalized, a randomized trial showed that
the vaccine was 58% effective against influenza
respiratory illness. Efficacy might be lower in those
older than 70 years of age. However, the vaccine
appears to be effective in preventing secondary

complications, hospitalization, and death among
older adults, both those who are healthy and those
with chronic medical conditions. Among non-
institutionalized older adults, the vaccine prevented
hospitalization for pneumonia and influenza 30%
to 70% of the time. Among institutionalized older
adults, the vaccine can be 50% to 60% effective in
preventing hospitalization or pneumonia and 80%
effective in preventing death even though among
this population it is only 30% to 40% effective in
preventing illness [6]. Overall, in those 65 years of
age and older, influenza immunizations have reduced

hospitalization by 70% and death by 85% [36].

COST-EFFECTIVENESS OF
THE INFLUENZA VACCINE

In preventing illness among younger workers,
the vaccine helps reduce economic losses caused
by absenteeism. Decreasing hospitalization rates
of healthy infants and toddlers, of older non-
institutionalized and institutionalized adults and of
persons with chronic conditions is cost-effective.
Studies have demonstrated that physician visits are
decreased 34% to 44%, there is a 25% decrease in
antibiotic usage for secondary illness associated with
influenza, and that there is a 32% to 45% decrease
in lost workdays. These statistics led to asignificant
annual savings of healthcare dollars for each person
who received influenza vaccine. In an era of esca-
lating healthcare costs and increasing antibiotic
resistance, these are important figures [6].

NASAL SPRAY
INFLUENZA VACCINE

FluMist, a new influenza vaccine, manufactured
by Medlmmune Vaccines, Inc., was approved in
June, 2003. It is a live attenuated influenza vac-
cine (LAIV) sprayed into the nose. LAIV has been
licensed only for healthy persons 2 to 49 years of
age. LAIVs have been in development since the

1960s in the United States [6; 140].

LAIV preparations will contain the same 3 influenza
strains (2 A and 1 B strain) as intramuscular injec-
tion vaccine. Both types of vaccine are prepared in
eggs and must be administered annually. However,
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LAIV containslive, but weakened, virus in contrast
to IM vaccine where the virus has been killed.
People with chronic health conditions should notbe
given the intranasal vaccine. Like traditional influ-
enza vaccine, LAIV can be administered to family
members or close contacts of high risk or immu-
nosuppressed persons, it can be given at the same
time with other vaccines—Ilive and inactivated,
and if not given at the same time, should be given
4 weeks after any other vaccine. Family members
or close contacts of severely immunocompromised
patients should not be given LAIV [6].

Because LAIV contains live virus, shipping and
handling issues are more crucial. LAIV must be kept
frozen, so it must not be stored in a self-defrosting
freezer and requires special handling when shipped
[34]. Again, practitioners are encouraged to check
the package insert. In 2006, a formulation of LAIV
that is stable when refrigerated became available,
eliminating the necessity for freezing [97].

In animal studies and in adults and children,
LAIV was shown to replicate in the mucosa of
the nasopharynx. The viruses in LAIV replicate
efficiently in temperatures between 25 to 38
degrees C (77 to 100. 5 degrees F). This means that
wild-virus replication is restricted because it is not
cold-adapted like the viruses used in LAIV. It also
means that LAIV does not replicate efficiently in
the lower airways or lungs. As yet, it is not clear
the exact protective mechanisms developed by
LAIV but they seem to involve both serum and
nasal secretory antibodies [6].

Several studies have been completed on the intra-
nasal vaccine. A study of 185 elementary school
students who received LAIV in Union Bridge,
Maryland showed that the number of school days
lost to influenza was decreased, the work days lost
by the parents of those students were decreased,
there were fewer trips to the doctor, and spending
on influenza remedies was decreased by 50%. This
was a comparative study between students who
received LAIV and those who did not, conducted
by the University of Maryland. There is some
evidence that whole families had less influenza
because the children did not bring home the infec-

tion [37; 38].

Dr. Robert B. Belshe, St Louis University and lead
investigator for the FluMist pediatric trial, stated
that LAIV may have a greater ability to produce
a broader immunity than inactivated vaccine and
also cover some of the antigenic drift strains. Flu-
Mist was 86% effective against the drifted A/H3N2
virus that produced influenza during the 2003-2004
flu season. The A/Fujian/411/2002 (H3N2)-like
strain in the 2003-2004 IM vaccine preparation
was not as effective because of the antigenic drift
in the virus [39].

Studies have shown that LAIV is effective for
children 1 to 5 years of age without a history of
wheezing [103]. Researchers from medical schools
in Missouri, Tennessee, California, and Finland
found that children 6 months to 5 years of age had
55% fewer cases of influenza when protected by the
nasal spray rather than the flu shot and were more
likely to fight off strains that were not included
in the formulation. However, in children younger
than 12 months of age, there were slightly more
hospitalization and episodes of wheezing in the
group receiving the nasal spray. Asthmatic children
6 years of age and older did not have an increase
in asthma attacks [103].

A different intranasal influenza vaccine marketed
by Berna Biotech, used only in Switzerland in the
2000-2001 flu season, may be implicated in Bell’s
palsy. A study at the University of Zurich by Dr.
Margot Mutsch reported that 27.2 % of the 250 Bell’s
palsy patients had received the intranasal vaccine
compared to 1.1% of the 722 control subjects. The
vaccine is no longer in clinical use [40].

As noted, LAIV currently is not licensed for chil-
dren younger than 2 years of age [140]. Trials done
by Kaiser Permanente Vaccine Study Center in
Oakland, California, suggest that, generally, intra-
nasal influenza vaccine is safe for adolescents and
children older than 3 years of age. In children 18
to 35 months of age, there was a four-fold increase
in reactive airway disease [41].
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In a partnership with MedImmune, Wyeth con-
ducted clinical trials of FluMist with children who
have a history of respiratory illness. In children 6
months to 6 years of age, FluMist was 53% more
effective and in children 6 to 17 years of age 35%
more effective than the IM influenza vaccine

[42].

One factor that has dampened the enthusiasm for
the intranasal vaccine is the cost. A single dose cost
$46 during the 2003-2004 flu season. Although,
initially, MedImmune would lose money, the com-
pany is considering lowering the price to “the low
$20s” in order to build a consumer base. Hopefully,
this will increase the use of LAIV and also increase
usage among healthy people from 2 to 49 years of
age, an age group that has not been immunized
against influenza in great numbers in the past [43;
140]. Approximately 80% of the intranasal vaccine
produced for the 2003-2004 flu season was unused
and had to be destroyed [44].

An advantage of LAIV is that it seems to induce
both mucosal and serum antibodies. It is easier to
administer than an intramuscular injection, and it
is preferred by some people.

WHO SHOULD NOT RECEIVE LAIV

The following groups of people should not be given
LAILV [6; 97; 140]:

¢ Anyone younger than 2 years of age or
older than 49 years of age—it is currently
not licensed for these ages

e Anyone with chronic underlying medical
conditions, such as cardiac or pulmonary
disease, diabetes, renal dysfunction, or a
compromised immune system

e Children on long-term aspirin therapy

e Persons with a history of GBS

¢ Pregnant women

e Persons with hypersensitivity to any of
the components of LAIV, including eggs

e Persons who have been on antiviral
medications in the previous 48 hours

e Persons with a history of asthma or
other reactive airway disease

The risk of acquiring influenza through the admin-
istration of LAIV is not known [6]. For increased
safety, anyone administering LAIV should have
been immunized against influenza at least two
weeks earlier. Severely immunocompromised indi-
viduals should NOT administer LAIV because of
the introduction of virus (even at low levels) into
the environment during administration. However,
other persons at high risk of complications from
influenza, e.g., pregnant women, persons with
asthma, and anyone older than 49 years of age,
may administer LAIV. LAIV should not be given

concurrently with other live-virus vaccines [97].

ADMINISTRATION OF THE
INTRANASAL INFLUENZA VACCINE

Intranasal influenza vaccine is supplied in prefilled
single-use sprayers containing 0.5 ml of vaccine
and must be stored at -15 degrees C (5 degrees
F) or colder, unless the package insert indicates
otherwise. Because frost-free refrigerators can
cycle above this temperature, LAIV should not be
stored in a frost-free refrigerator. It must be thawed
before administration. This is done by holding the
individual sprayer in the palm of the hand until
it is thawed. It should be administered as soon as
it is thawed. It can be thawed in the refrigerator
and stored at 2 to 8 degrees C (35 to 45 degrees F)
for <24 hours. It should not be refrozen. Because
the vaccine is so expensive, it is best to thaw it as
needed. Half of the dose in the sprayer, approxi-
mately 0.25 ml, is sprayed into one nostril while
the patient is sitting upright. The attached dose-
divider clip is removed so the rest of the dose can
be sprayed into the other nostril. The dose is not
repeated if the person sneezes. Persons receiving
LAIV should not take any antiviral medications

for 2 weeks [6].
SIDE EFFECTS OF LAIV

Several prelicensure clinical trials of approximately
28,000 doses to more than 20,000 subjects showed
that there was no statistical difference in adverse
events between LAIV recipients and placebo
recipients.
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Both children and adults note side effects of nasal
congestion and headache. Children may also
experience fever, vomiting, abdominal pain and
myalgias. Many adults complain of sore throat.
All of these side effects are statistically higher for
those who received LAIV than the controls who
received the placebo [6].

PROMOTING THE USE
OF INFLUENZA VACCINE

The Healthy People Year 2010 objectives are to
[1]:

e Increase influenza vaccination levels to
60% or higher among high-risk groups

e Have 90% of residents in long-term
care facilities receive the vaccine

¢ Reduce influenza-related deaths
in those 65 years of age and older

Among non-Hispanic white people 65 years of age
and older, the 60% objective has been exceeded
to such an extent that the overall influenza vac-
cination rate for those 65 years of age and older is
66%. However, people of color have much lower
rates. The influenza vaccine administration rate
among whites is 70%, 52% among black elders,
and 46% among Hispanics [36].

There are several other high-risk groups that have
been listed above—persons of all ages with chronic
medical conditions, infants 6 to 23 months of age,
women in the second and third trimester of preg-
nancy during influenza season—that fall far short of
the 60% influenza immunization rate. According to
astudy done by the National Foundation for Infec-
tious Diseases and the National Coalition for Adult
Immunization, only 29% of high-risk people, 18 to
64 years of age, were immunized against influenza

during the 2000-2001 flu season [36].

FACTORS INFLUENCING
INFLUENZA IMMUNIZATION

One of the major factors influencing people with
conditions that put them at high-risk for compli-
cations, hospitalization, and death from influenza
is the misconception that the flu shot will give

them the flu. This misconception is fueled by
the fact that, in such a large cohort receiving the
influenza immunization, a certain percentage will
already be incubating the flu. When the symptoms
of influenza appear a day or so after getting the shot,
the natural assumption is that the illness came
from the shot. Some take the opposite view that
the flu shot will protect them against colds so are
disappointed the “the flu shot didn’t work” when
they get a cold [2].

Another factor is that patients rely on their physi-
cian’sadvice. Unfortunately, the physician may not
specifically suggest that the patient get the influenza
vaccine. This leads the patient to think it is not
important or it would have been mentioned.

Cost may be a prohibitive factor for those too young
for Medicare, which covers influenza and pneumo-
coccal immunizations. A few people assume that
the influenza immunization is effective for several
years. Some feel that a healthy person should not
take anything like a flu shot that might make them
sick [2].

Others do not realize how effective the influenza
vaccine is in preventing complications, hospitali-
zations, deaths, and actual prevention of influenza
disease when the vaccine antigens correspond to
the circulating antigens.

Probably one of the biggest factors affecting influ-
enza immunization rates is the fact that influenza
is so common—a true illustration of “familiarity
breeds contempt.” Few are aware of the number
of hospitalizations, deaths, and economic burden
associated with influenza. Media attention focuses
on deaths from SARS or other diseases while influ-
enza kills far more each year.

IMPROVING INFLUENZA
VACCINE USAGE

The Role of the Healthcare Provider

One of the major factors in increasing the num-
ber of administrations of influenza vaccine is the
involvement of the medical practitioner providing
care in a variety of settings—physicians’ offices,
clinics, outpatient rehabilitation programs, or any
place where there is contact between medical pro-
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viders and their patients. The majority of flu shots
given are administrated by the person’s personal
healthcare provider [2]. In addition, studies have
shown that 80% of people receiving the influenza
immunization have been recommended to do so by
their practitioner. For patients who were not told

by their healthcare provider to get a flu shot, only
27% did so [45].

Studies have shown that as manyas 75% of patients
athigh-risk for influenza or for death from a compli-
cation of influenza have seen a healthcare provider
in the last year. One idea is to place a sticker on
the front of the chart of any such high-risk patient
so the influenza vaccine can be discussed at each
visit and administered, asneeded, if the visit occurs
during the flu season.

Beginning in September, healthcare providers
should offer the immunization to all high-risk
patients, including children 6 months to 5 years of
age. The CDC also recommends that the offer of
the vaccine and its refusal be documented in the

medical record [96].

A computer-generated list of high-risk patients who
are notscheduled to be seen could also be developed.
Reminders could be sent stating that the flu shot is
due by phone, email or regular mail [1].

Educational efforts by public health departments
through media and personnel could encourage

high-risk people to ask their healthcare provider
for the flu shot [2].

Medical providers should also be informed of the
reimbursement for the vaccine and its admin-
istration by Medicare and Medicaid and instructed
as to billing methods, especially roster billing.

Perhaps one of the most effective methods of
encouraging a high-risk patient to receive the flu
shot is the verbal recommendation of the patient’s
physician. One study showed that 80% of those who
were not planning to get a flu shot received one
because their physician told them to do so [45].

Aswith childhood immunizations, the perception of
the healthcare provider as to the number of patients
who receive the influenza vaccine is higher than
statistics confirm. In one study, practitioners felt
that 80% of their patients had received the influenza
immunization, but a study of the patient records

showed that only 15% had done so [45].

Patient reminders also increase the number of
persons being immunized. Smaller practices can
mail reminder post cards. Keeping a database or list
of those patients who should receive these cards
will lessen the staff time involved, especially if the
database will print out addresses [45].

Provider reminders are recommended

by the Task Force on Community

Preventative Services on the basis
coecesasen  OF strong evidence of effectiveness in
recommnoamon improving targeted influenza vaccination

coverage among patients 65 years of age
and older. Techniques by which reminders are
delivered vary, from the use of notations in clients’
charts, to attached chart prompt or stickers, to
standardized checklists generated by the clinical staff
or developed from computer databases and registries.

(http://www.guidelines.gov/summary/
summary.aspx view_id=1&doc_id=7081.
Last accessed October 19, 2007.)

Level of Evidence: The body of evidence identified
in the review included two studies of provider
reminders focused on influenza vaccination, one study
focused on pneumococcal vaccine, and four studies

of both influenza and pneumococcal vaccination.

Beginning in September, emergency rooms and
walk-in clinics should display posters and educa-
tional materials on the need for the flu shot, and
provide the vaccine or information on where to
obtain it [6].

Influenzaimmunization is recommended for all peo-
ple who have contact with high-risk populations.
Obviously, thisincludes all healthcare professionals.
The immunization will lower worker absenteeism
and transmission to vulnerable patients. However,
only 38% to42% of healthcare professionalsreceive
an annual influenza immunization [6; 38; 96].
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Those who supervise or manage other healthcare
personnel should set an example for their staff and
patients by making sure to get a flu shot each year.
[t seems that those who have received the vaccine
are more aware of the need to inform the patients
of the value of the flu shot and their example is an
encouragement.

LAIV should not be used to immunize contacts of
severely immunocompromised patients unless no
contact for 7 days following receipt of LAIV can
be assured [6]. At this time, there is no data that a
healthcare professional immunized with LAIV has
transmitted influenza to a patient. However, because
LAIV has been recently introduced, it is best to err
on the side of caution and use the IM vaccine to
immunize those caring for immunocompromised
individuals until more studies are available. Con-
venient access to the flu shot should be provided
at the work site, free of charge, to encourage more
healthcare professionals and allied personnel to
get it [6].

Standing Orders

Implementation of standing orders in acute care
hospitals is another way to help increase influenza
vaccine coverage. Patients who are hospitalized as
flu season approaches, or during flu season, should
have their records checked for chronic illness that
is impacted by influenza and for influenza vaccine
status. Those who have risk factors for complications
and have not received the influenza immunization
should receive the flu shot before discharge as cov-
ered by the standing order. Such standing orders
would have to be developed and implemented by
the medical board of the hospital. All medical
personnel connected with the hospital should be
made aware of the standing order and reminded by
posters or other means during influenza season. A
study of Medicare patients hospitalized during flu
season showed that only 31.6% had received the flu
vaccine before admission, 1.9% during admission,

and 10.6% after admission [6].

According to the Advisory Committee
on Immunization Practices (ACIP),
strategies to improve vaccination levels,
coevcesnsen  INCluding using reminder/recall systems
recomnoamon and standing orders programs, should
be implemented whenever feasible.

(http://www.guidelines.gov/summary/
summary.aspxdoc_id=10950.
Last accessed October 19, 2007.)

Level of Evidence: Expert Opinion/Consensus
Statement

In long-term care facilities, there should be a stand-
ing order for each patient to receive a flu shot in
October. When a patient is admitted to the facil-
ity, the attending medical professional and family
member(s) should be informed of the standing
order. If there is a reason that the patient should
notreceive the influenza vaccine, the physician can
so order or the family member can so request. All
residents should be immunized on the same day,
if possible, before flu season. Those admitted after
thisday should receive the vaccine upon admission
[6]. One study showed that only 62% of residents in
nursing homes received influenza immunization in
spite of its demonstrated effectiveness in preventing
complications, hospitalization and death in long-
term care patients. Another study showed that if
80% or more of the residents in the facility were
immunized against influenza, hospitalization from
all causes was reduced regardless of the vaccination
status of the individual resident [46].

As noted previously, another protective measure
for residents of institutions is for the care providers
to receive an influenza immunization.

Home healthcare agencies should also have pro-
tocols in place to immunize patients under their
care during the flu season and to inform the in-
home caregivers of their need to be immunized.
Staff members with patient contact should also
be immunized [6].

All healthcare providers of patients in hospitals,
long-term care facilities, and home health agencies
should be aware that the Centers for Medicare and
Medicaid Services (CMS) has removed the physi-
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cian signature requirement for the administration
of influenza and pneumococcal vaccines to patients

covered by Medicare and Medicaid [6].

The Role of Community Agencies

Religious meeting places are a point of contact
for many groups. Patient education materials
can be included in the organization’s bulletin. In
some areas, the local public health department
will provide an influenza immunization clinic in
conjunction with a religious service.

Reminder posters and educational materials can
also be displayed at banks, grocery stores, and
community centers. These materials are available

at the local public health department or on the
CDC website.

Organizations, such as Lions, Kiwanis, Rotary
and the American Association of Retired People
(AARP), thatare interested in controlling the cost
of healthcare should be enlisted to help encourage
their friends and neighbors to be immunized against

influenza [45].

Many public health departments provide influenza
immunizations in community settings, such as
churches, community centers, meetings of minority
groups, and malls—any place where a clinic can
be temporarily set up for a few hours. Some even
provide “drive-up clinics” where the person doesn’t
need to get out of the car to receive the flu shot.
These clinics are especially helpful for a person
who cannot wait in line or walk easily.

OTHER METHODS TO
PREVENT INFLUENZA

The primary and most effective way to prevent
influenzais the vaccine. However, in the case where
the antigens of the vaccine are not close enough to
the circulating antigen, a shortage of vaccine, or a
new strain has emerged and is circulating before the
vaccine can be made and distributed, people will
have to resort to other ways to protect themselves
from infection.

HANDWASHING

Good handwashing is difficult to practice, is rarely
known or taught, and is one of the single most
effective ways to prevent transmission of many
diseases, including influenza. Everyone knows to
wash their hands before eating and after using the
restroom and have been doing so as long as can
be remembered. However, few do little more than
remove obvious dirt. Good handwashing involves
removing the skin oils where the organism can
remain even when the hands look clean. A quick
pass under the water faucet and fast dry with the
towel removes visible dirt but the oils and organ-
isms remain.

To effectively remove the oils and organisms, the
processshould take at least 20 seconds—for children
(and others)—the amount of time it takes to sing
“Twinkle, Twinkle Little Star.” The hands should
be soaped and rubbed vigorously for 15 seconds
to create a good lather and to assure that all parts
of each hand are soaped and rubbed well. Then
the hands should be rinsed thoroughly and dried,
preferably with a paper towel. The towel should
be used to turn off the water and then properly
thrown away. Such handwashing removes the oils
that harbor the organisms. But 20 seconds is a long
time in the busy life of a healthcare provider. If
there is no visible dirt or contamination, a water-
less hand sanitizer with at least 60% alcohol can
be used between patients. However, nothing is as
good as washing well with soap and water. Some
mistakenly think that hot water must be used to kill
the organisms. Water hot enough to kill organisms
would be too hot to touch. Warm water mainly adds
to comfort and hopefully encourages better wash-
ing technique. Careful attention to handwashing
and cleansing may result in chapped skin so the
medical professional must find the proper lotions

to care for his/her hands [47].

AVOID TOUCHING EYES,
NOSE, OR MOUTH

The eyes, nose, and mouth are entryways for bacteria
and viruses. Everyone tends to unconsciously touch
their eyes, nose, and mouth when going about their
activities. Because organisms are not visible, and
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hand washing is often less than adequate, infec-
tion occurs. Though difficult, the person trying to
prevent illness should make a conscious effort to

avoid touching his/her face [48].

PROPER COVER FOR
A COUGH OR SNEEZE

Disposable paper tissues should be used to cover
one’s nose or mouth when coughing or sneezing.
Hands will be contaminated with the offending
virus or bacteria while covering. Ideally the hands
would be cleaned with soap and water or alcohol-
based hand cleaner after each cough or sneeze to
prevent transfer of the organism to someone else.
In reality, sneezes and coughs may often only be
covered with abare hand, which may not be washed
immediately. Keeping tissues handy during cold and
fluseason isa good idea. Also, education of patients
and children should include teaching them to cough
and sneeze into their upper sleeve instead of into
their hand. Covering a cough or sneeze is of primary
importance however it is done [49]. Coughing,
sneezing, or blowing nasal secretions into a cloth
handkerchief results in maintaining a moist, viable
culture that is then carried in the pocket or purse
and canresult in prolonged episodes of re-infection
or transfer from cross-contamination.

AVOID PEOPLE WITH
RESPIRATORY SYMPTOMS

During cold and flu season, trips to the store, school,
church, work place, etc. bring contact with those
who are coughing and sneezing. If at all possible,
avoid close contact. This is an excellent time to
consciously work on keeping your hands away
from your face. Good handwashing should be done
as soon as possible after contact with someone
exhibiting symptoms of respiratory illness. Help
the immune system to overcome the organisms
by getting enough rest, drinking 6 to 8 glasses of
water a day, and eating fresh fruits and vegetables
[50]. Healthcare providers can lessen the spread of
influenza by utilizing proper cough etiquette, provid-
ing tissues and safe disposal, using rapid diagnostic
tests and antiviral chemoprophylaxis for suspected
flu in healthcare workers, and recommending that
influenza sufferers stay home [96].

ANTIVIRAL MEDICATIONS
AS PREVENTION

Antiviral medications can also be used to pre-
vent influenza. Three of the four antiviral drugs
used to treat illness due to influenza can also be
used to prevent it. Amantadine (Symmetrel) and
rimantadine (Flumadine) have been approved for
treatment and prevention but are not approved to
be used in infants younger than one year of age.
Oseltamivir (Tamiflu) is an effective treatment
of uncomplicated acute illness due to influenza A
and B viruses in adults and children older than one
year of age, and it is approved as a preventative in
persons 13 years of age and older. In 2007, the Japa-
nese Ministry of Health, Labor and Welfare issued
a warning that oseltamivir may cause psychiatric
problems and suicide in patients 10 to 19 years of
age [109]. This warning has been the subject of
much controversy, and no such warning has been
issued in the United States. Zanamivir (Releza) is
not approved for prophylaxis.

A physician’s order is required to obtain any of
the antivirals. In healthy adults amantadine and
rimantadine have been demonstrated to prevent
influenza A illness 70% to 90% of the time [6].
However, the increasing incidence of amantadine
and rimantadine resistant strains of influenza in
the United States has made these medications less

effective [91].

Antiviral medications can make a person less
contagious to others, so they are prescribed for
contacts of people who are at high risk for com-
plications from the flu. A subclinical infection
may develop in a patient taking an antiviral. This
allows the body to make antibodies against the
virus. If unsuccessful in fully preventing clinical
illness, the person should be less contagious. If any
antiviral medication is to be totally effective, it
must be taken as long as influenza is active in the
community. Some studies indicate that taking an
antiviral during peak influenza activity in a com-
munity is also effective. The less expensive single
application vaccine is the best choice in preventing
influenza in contacts of high-risk persons. However,
in situations where the individual has a hypersen-
sitivity to one of components of the vaccine, or
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the needed 2 weeks to develop immunity are not
available before contact, an antiviral medication
can be used. Another reason to use an antiviral
prophylaxis would be if the available vaccine does
not match the circulating virus.

Antivirals are also used in closed environments,
such as an institution or cruise ship, to control flu
outbreaks. In such a case, it is best to combine the
vaccine with an antiviral to provide protection
for those exposed but have not developed illness
until the vaccine can stimulate the immune system
to make protective antibodies. This also avoids
the protracted use of the antiviral medication.
The antiviral will not interfere with the antibody
response elicited by the vaccine [1; 6; 51].

ANTIVIRAL MEDICATIONS

The antiviral medications, amantadine, rimanta-
dine, zanamivir and oseltamivir, are also used to
treat acute illness due to influenza. To be effective,
any of these medications must be started within 48
hours of symptom onset. Generally, a course of one
of these antivirals will reduce the illness by 1 to 2
days and will make the patient less contagious to
others. These medications are effective only against
influenza viruses and will not affect the common
cold or other influenza-like illnesses of viral origin

[6; 51; 52].
AMANTADINE

Amantadine was approved as a treatment for
uncomplicated respiratory tract illness caused by
influenza in 1966. It belongs to a group of chemi-
cally related drugs called adamantanes (tricyclic
amines) and is effective only against influenza A
viruses. This drug is approved for use in patients
one year of age or older. The dosage for patients
10 years of age and older, weighing 40 or more
kilograms (88 or more pounds), is 200 mg daily,
which can be administered in a single dose or 100
mg twice a day by mouth. A treatment course is
for 3 to 5 days. A lower dose should be used in
patients with renal impairment and they should
be observed carefully for adverse reactions. For

children less than 40 kg/88 lbs, the dose is 5 mg/kg/

day, not to exceed 50 mg/day. Children 1 through
9 years of age should be given 4.4-8.8 mg/kg/day
not to exceed 150 mg/day. Anyone with untreated
angle closure glaucoma should not take amantadine
because of its anticholinergic effects that might
cause mydriasis.

Side effects may be central nervous system (CNS)
manifestations, such asnervousness, anxiety, trouble
concentrating, insomnia, or confusion and occur
in 13% of patients. Nausea and anorexia occur in
approximately 1% to 3% [6]. The CNS side effects
occur more frequently with amantadine than with
its sister drug, rimantadine. Patients with long-
term illnesses may have more serious side effects
of delirium, hallucinations, agitation, and seizures.
Side effects cease soon after the medication is dis-
continued. It takes about a week for the side effects
to disappear in patients who must continue to take
either amantadine or rimantadine. Amantadine is
also used to treat parkinsonism and similar condi-
tions. A drug history should be obtained.

Viruses that develop resistance to amantadine (usu-
ally after 2 to 3 days of therapy) are also resistant to
rimantadine, and vice versa. The CDC completed
extensive testing for drug resistance in the major
influenza strains during the 2005-2006 influenza
season. This research indicated that amantadine
and rimantadine resistance had risen to the point
of impaired effectiveness. For this reason, the CDC
issued interim guidelines recommending against the
use of amantadine or rimantadine for the treatment
or prophylaxis of influenza A in the United States
for the remainder of the 2005-2006 season [91].
The resistant strains currently do not appear to
be more virulent or transmissible than susceptible
viruses, but more research is needed [6; 10; 52; 53]
(Table 8). Again, practitioners are encouraged to
consult the package insert or the CDC for current
recommendations.

RIMANTADINE

Rimantadine, approved in 1993, is also in the ada-
mantanes group. Therefore, it is also only effective
against influenza A and may have the same side
effectsas listed underamantadine. CNSside effects
occur less frequently with rimantadine (6%). Like
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COMPARISON OF ANTIVIRALS USED IN INFLUENZA

Amantadine Rimantadine Zanamivir Oseltamivir
Type of antiviral Adamantane Adamantane Neuraminidase inhibitor Neuraminidase inhibitor
Effective for type Influenza type A Influenza type A Influenza types A and B Influenza types A and B
Route of administration | Oral Oral Inhaled Oral

Age that can receive

1 year of age and older
Treatment and prevention

1 year of age and older
Treatment and prevention

Treatment: 7 years of age
and older
Not for prevention

Treatment: 1 year of age
and older

Prevention: 13 years of
age and older

Action

Decrease symptoms

Decrease symptoms

Decrease symptoms

Decrease symptoms
Decrease antibiotic use

Side effects CNS and GI symptoms CNS and GI symptoms <5% diarrhea, nausea, Nausea and vomiting
Fewer than amantadine headache, cough

Comparative cost Cheapest Middle High High

Sold as Symmetrel Flumadine Relenza Tamiflu

Source: Author

Table 8

amantadine, nausea and anorexia occurred in 1%
to 3% of the patients. Dosage for adults is 200 mg/
day in divided doses of 100 mg, twice a day. If older
patients experience CNS side effects, the dose
should be decreased to 100 mg/day [6; 10; 52; 53].
At this time, rimantadine should not be used in
the prophylaxis or treatment of influenza A.

The Advisory Committee on
Immunization Practices (ACIP)
recommends that, because antiviral
cvoencesssen | testing results indicated high levels
recommenparon Of Tesistance, neither amantadine nor
rimantadine should be used for the
treatment or chemoprophylaxis of influenza in the
United States during the 2007-08 influenza season.
Oseltamivir or zanamivir can be prescribed if
antiviral treatment of influenza is indicated.

(http://www.guidelines.gov/summary/
summary.aspx?doc_id=10950.
Last accessed October 19, 2007.)

Level of Evidence: Expert Opinion/Consensus
Statement

ZANAMIVIR

Zanamivir belongs to the antiviral group of
neuraminidase inhibitors. It is effective against
both influenza A and B and was approved in 1999
to treat uncomplicated illness due to influenza

virus in adults and children 7 years of age and
older. As noted above, zanamivir is not approved
to prevent influenza. The dosage is 10 mg twice a
day by inhalation for 5 days. Doses should be 12
hours apart. Zanamivir can lead to a decrease in
respiratory function and bronchospasm. It is not
recommended for patients with asthma, obstructive
pulmonary disease or other chronic lung diseases.
Side effects include diarrhea, nausea, headache,
dizziness, nasal infections, sinusitis, and bronchitis,
but occur in less than 5% of patients. Some allergic
responses of oropharyngeal or facial edema have

also occurred [6; 10; 52; 53].
OSELTAMIVIR

Oseltamivir also is a neuraminidase inhibitor and
effective against both influenza A and B viruses.
Like zanamivir, it was approved in 1999. It can
be used as treatment in adults and children older
than one year of age who have been symptomatic
for no more than 2 days. It can also be used as a
preventative inanyone 13 years of age or older. The
dose is 75 mg twice a day by mouth for adults and
for children and adolescents who weigh more than
40 kg/88lbs. Studies have shown that oseltamivir
reduces the incidence of complications that may
require antibiotics. Although the neuraminidase
inhibitors promote a drug-resistant mutant of the
virus, less resistance appears to occur with oselta-
mivir than with zanamivir. The reported side effects
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with oseltamivir are nausea and vomiting which
are lessened if the medication is taken with food

[6; 10; 52; 53].

ANTIVIRALS AS TREATMENT
OF ACUTE ILLNESS RESULTING
FROM INFLUENZA

All treatment with any of the 4 antivirals must
begin within 48 hours of symptom onset to be
effective. In most individuals without underlying
medical conditions, influenza is a self-limiting
disease. Recovery usually occurs after a week,
although fatigue and malaise may persist two or
more weeks. The decision to use an antiviral is
influenced by the type of work the patient does. In
an epidemic or pandemic, persons providing criti-
cal services should be treated because shortening
their absence by one or two days is important. For
other personnel, the decision should be based on
the comparison between the wages that would be
lost and the cost of the medication [52].

Some people may desire treatment because of
upcoming plans or because they don’t like to be
sick. These individuals should be encouraged to
obtain the annual influenza vaccine in the future,
as disease that develops in spite of the vaccine is
usually milder unless the vaccine strains do not
match the circulating strains.

If an outbreak of influenza occurs in an institution,
antiviral medications should be used for both treat-
ment and prophylaxis [6].

For patients with underlying factors that put them
athigh-risk for complications, hospitalization, and/
or death, an antiviral should be given if it is within
48 hours of symptom onset, and the condition, or
current medications taken by the patient, do not
interact adversely with the antiviral. Preventing
hospitalization with an antiviral is cost-effective.
Also, preventing the need for antibiotics in second-
ary bacterial infections is wise [6; 52].

At this time, studies of the effects the adamantanes
on the fetus have only been done on animals where
the high doses used were teratogenic and embryo-
toxic. Therefore, antivirals should only be used

with pregnant women when the potential risk of
complications from influenza exceeds the potential
risk from the antiviral [6].

CARE OF THE
INFLUENZA PATIENT

AT HOME

Family members or friends should be located to
care for the high-risk patient who lives alone. With
enough community support (home health, neigh-
bors, Meals-on-Wheels), a patient might be able to
remain alone, but it would require careful planning
and coordination among all involved. During an
epidemic or a pandemic, it may be necessary to set
up temporary facilities, such as a shelter for medi-
cally fragile patients, to provide care. A normally
healthy adult living alone may only need help in
the form of shopping.

Points in care of the patient include: careful obser-
vation, providing symptomatic relief, help with
activities of daily living, helping the patient remain
hydrated, and emotional support (Appendix 2).

PREVENTIVE MEASURE
FOR THE CAREGIVER

Attention must also be given to the person(s) car-
ing for the influenza patient in the home to protect
him/her from the disease. This would include influ-
enza immunization, with or without an antiviral
medication for two weeks, instruction on effective
handwashing, wearing a mask when providing care
or when the patient is coughing, getting adequate
rest, consuming 5 or more fruits, fruit juices, and
vegetables each day, and drinking 8 glasses of water

a day (Appendix 3).
SELF-CARE

Hopefully, no one reading this course will experi-
ence influenza because they will have obtained the
immunization. However, should the reader develop
influenza and not be at high-risk for complications,
there are a few general steps to speed recovery and
protect others [54].
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e Consider obtaining an antiviral if flu
is in the first or second day of illness

e Stay home to protect others from infection

e  Get plenty of rest

e Drink plenty of liquids

¢ Do not drink alcohol or use tobacco products

e (Consider over-the-counter medications
to relieve the symptoms

e Cover coughs and sneezes

e Wash hands well and frequently,
especially after coughing or sneezing

OBSERVATIONS INDICATING
URGENT MEDICAL HELP IS NEEDED

By keeping a written record of observations, a
patient’s subtle changes become more apparent,
and the information will also help a physician. As
discussed above, there are many diseases that ini-
tially present like influenza, or conditions that can
be complicated by influenza, therefore each person
with influenza should be watched. The patient with
influenza usually starts to improve after a few days.
Patients and/or caregivers should be given a list of
symptoms that indicate when a physician should

be notified (Appendix 4).

Any difficulty in breathing, a fever that is not
responding to antipyretics, change in mental state,
inability to maintain hydration, or worsening of
symptoms should be reported to a physician, or the
patient should be taken to the emergency room if
a physician is unavailable.

The healthcare professional should review the
following items with influenza patients or their
family member(s), so a physician can be notified
appropriately and promptly:

e High or prolonged fever

¢ Breathing: in children, may be fast or
difficult with retractions, there may be
cyanosis in adults, there may labored
breathing or shortness of breath, pain
or pressure in the chest

¢ Inadequate fluid intake—fewer wet diapers,
darker urine (dehydration in small children
with influenza is one of the more common
reasons for hospitalization)

e (Changes in mental status: hard to arouse,
confusion, too irritable to be comforted

e Fainting or near-fainting, seizures
e Severe or persistent vomiting
e Worsening of a chronic disease

e Worsening of influenza symptoms,
increasing weakness

® Any rash, jaundice

® Dry cough that becomes productive [54]

THE INFLUENZA PATIENT
IN THE HOSPITAL,
MEDICAL OFFICE, OR CLINIC

Infection control procedures should be followed
carefully as soon as any contact with an influenza
patient occurs so that transmission can be pre-
vented. In order to protectstaff, posters prominently
displayed or warning signs at the sign-in desk should
request that the staff be informed if the patient has
any respiratory symptoms.

Patient education posters on the flu, the vaccine,
and on cough etiquette should be displayed in
emergency rooms, waiting rooms, exam rooms, on
elevators, and other appropriate traffic areas used by
patients and visitors. Messages should be brief but
clear. Pictures could also be included for children
who cannot read or for non-English speakers.

As a result of the evolving racial and immigra-
tion demographics in the U.S.; interaction with
patients for whom English isnot anative language is
inevitable. Because patient education issuch a vital
aspect of the prevention and treatment of influenza,
itis each practitioners’ responsibility to ensure that
information and instructions are explained in such
away that allows for patient understanding. When
there is an obvious disconnect in the communica-
tion process between the practitioner and patient
due to the patient’s lack of proficiency in the English
language, an interpreter is required.
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In this multicultural landscape, interpreters are a
valuable resource to help bridge the communica-
tion and cultural gap between clients/patients and
practitioners. Interpreters are more than passive
agents who translate and transmit information
back and forth from party to party. When they are
enlisted and treated as part of the interdisciplinary
clinical team, they serve as cultural brokers, who
ultimately enhance the clinical encounter.

All education materials should be provided in the
major languages of the community.

Educational materials might include:

e Cough etiquette
— Cover your cough.
— Use a tissue.
— Throw the tissue away in the wastebasket.
— Wash your hands.
— Tissues and wastebaskets should be
easily accessed.
¢ Handwashing
— Use soap.
— Rub your hands well to make
a good lather.
— Rub your hands for 15 seconds.
— Rinse well.
— Dry with a paper towel.
— Turn off water with a paper towel.
— Throw the paper towel in the wastebasket.

If no facilities to wash hands are available, alcohol-
based hand cleaner should be available.

When influenza is present in the community,
patients who are coughing are given a mask and
asked to sit in a separate area. If a separate area is
not available, they should be at least 3 feet away
from other people. Masks can be the surgical masks
with ties or procedural masks with ear loops. They
do not need to be respirator N95 masks.

Staff involved with patients who have respira-
tory symptoms with fever should follow droplet
precautions as developed at their work place. For
all patient contact, a mask (surgical or procedural)
should be worn. Hands should be washed thoroughly
following contact. During an epidemic, staff cir-
culating between floors in the hospital should be

limited [55].

AVIAN INFLUENZA

In the past, the influenza viruses that are carried
by birds, both domesticated and wild, rarely have
infected humans. There is a natural barrier partly
due to the fact that avian influenza (Al) viruses
attach toreceptors found on bird cells but not found
on human cells. Human viruses prefer the receptors
found in the human respiratory tract. Pigs have
been the link between avian and human influenza
viruses because they have receptors that avian,
swine, and human influenza viruses use. Because
pigs acquire all 3 types of viruses, reassortment/
antigenic shift of the hemagglutinin and neura-
minidase proteins occurs in the pighost, which then
transmits the new strain to humans or other pigs
[5]. There now exists evidence that avian influenza
can spread directly to humans [83]. In 2004, areas
of Asia experienced large-scale outbreaks of avian
influenza, specifically the H5N1 virus, in poultry.
The virus went on to infect humans, with a high
mortality rate. The number of countries, people
and animals affected by the virus reached unprec-
edented levels. In 2006, the CDC summarized the
H5N1 outbreak. Wild birds and poultry had been
infected in Asia, parts of Europe, the Middle East,
and Africa. Human infections were continuing to
be reported in China, Egypt, Indonesia, Azerbaijan,
Cambodia, and Djuibouti. There were some prob-
able human-to-human transmissions of H5N1, but
these were rare. As of June 20006, there had been
225human cases of H5N1, with a continued fatality
rate of approximately 50% [112]. The WHO has
reported that there is a strong threat of a future
pandemic of avian influenza and that preparedness

is vital [90].
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The Centers for Disease Control and
Prevention (CDC) recommends that state
and local health departments, hospitals,

c

EVIDENCE-BASED
recommenmamon identify patients who could be infected

by influenza A (H5N1) virus and take
infection-control precautions when influenza A

(H5N1) is suspected.

(http://www.guidelines.gov/summary/summary.
aspx’doc_id=4761. Last accessed October 19, 2007.)

Level of Evidence: Consensus Statement
and/or Expert Opinion

and clinicians enhance their efforts to

Although influenza A viruses can infect all birds,
domestic poultry flocks are more vulnerable to
infections that can reach epidemic proportions.
Generally, domesticated fowl transmit the virus in
saliva, nasal secretions, and feces. However, it is
thought that the fecal-oral route is the common way
the virus is spread among flocks. Wild birds rarely
become sick but are a source of infection through
their droppings because they carry the virus in their
intestines. Free-roaming domestic fowl are at more
risk from wild bird droppings than housed flocks.
Both food and water supplies can be contaminated
by droppings or sharing with wild birds. At first it
was thought that wild birds spread the virus from
farm to farm, but further study indicated that

people and equipment probably spread the virus
to domesticated flocks [56; 57].

Avian influenza viruses are classified as low patho-
genic and high pathogenic because of their genetic
sequence and the resulting illness in birds. Low
pathogenic Al has been detected in wild birds,
mostly ducks, geese, and gulls, since 1975 [113].
Low pathogenic Al virus causes only ruffled feath-
ers and a reduction in egg production. Fortunately,
most Al viruses are low pathogenic, however, in 6
to 9 months, they can mutate to high pathogenic.
High pathogenic Al viruses, first noted in 1878 in
[taly, are highly contagious, spread rapidly, and are
almost 100% fatal. Fowl can die the same day they
first exhibit symptoms [58; 59; 113].

Whenever an Al virus infects a human directly,
there is much concern. Humans rarely have any
immunity to Al viruses. Medical resources around
the world quickly mobilize when there is a case of
avian influenza that skips reassortment in swine
and directly infects a human. Fowl within a 2-mile
(3-kilometer) radius of the source bird/flock are
killed in order to contain the virus. An Al virus in
humans usually produces upper respiratory disease
and conjunctivitis. The infected humans and their
contacts are watched closely for secondary trans-
mission. For a pandemic to follow, these factors
are needed:

¢ Humans do not have immunity to the virus
e Direct transmission from bird to human

e Sustainable transmission from human
to human

e Movement of infected/contagious
individuals to other geographic locations

Once a new pandemic influenza virus emerges, it
generally circulates for many years [56; 58; 60].

AVIAN INFLUENZA VIRUSES

The hemagglutinin antigens that historically have
caused human influenza are H1, H2, and H3.
Although all known hemagglutinin subtypes occur
in birds, H5, H7,and H9 have been implicated more
in recent outbreaks. Various combinations with
the neuraminidase antigens occur. All of these Al
viruses are type A as B and C do not infect birds.
Some of the cases focused upon in recent years
have included the following:

H5N1 — Hong Kong, 1997, first documented
human infection—18 hospitalized,

6 deaths, 1.5 million chickens culled
HON2 — Hong Kong, 1999, 2 mild cases in

children, several in mainland China

H7N2 — Virginia, 2002, 4.7 million chickens
and turkeys killed

H7N7 — Netherlands, 2003, 80 poultry
workers, 3 family members infected
(79 eye infections, 6 influenza-like),
1 veterinarian death due to acute
respiratory distress syndrome and
complications
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H5N1 — Hong Kong/China, 2003, 2 ill, 1 death

HON?2 — Hong Kong, 2003, 1 case confirmed
in a child

H5N1 — Asia, 2004-2005 (H5N1 had been
found in Asian chickens April, 2003)
[61]. As of August 2005: 112 confirmed

cases, 57 deaths; too widespread to cull

all fowl [90]
H7N3 — British Columbia, 2004
H5N2 — Taiwan, 2004, low pathogenic,

no human illness
H7N2 — Delaware, 2004, no human illness
H5N2 — Texas, 2004, no human illness
H5N1 — Russia/Romania/Turkey/Azerbaijan,

2006, some human illness, unknown

deaths [111]

Fortunately, although in some of these outbreaks
bird to human transmission did occur, human
to human transmission has been extremely rare.
Limited transmission possibly did occur between
humans in the Netherlands, but no sustainable
transmission occurred, so an epidemic or pandemic
did notfollow. There were 14 casesand 12 deaths (11
children) from H5N1 virus in Vietnam. The viruses
isolated from those who expired in Vietnam were
mostly resistant to amantadine and rimantadine.
Studies are continuing as to the effectiveness of
oseltamivir and zanamivir against H5N1 viruses.
There is some evidence that the 2004 H5N1 virus
in Asia is sensitive to oseltamivir [56; 57; 58; 61;
62; 63]. Most of these outbreaks were controlled
by veterinarian officials or spontaneously died out.
However, HIN1 continues to fulminate in poultry
in Egypt and Nigeria [104].

AVIAN INFLUENZA AND HUMANS

Most cases of avian influenza in humans have
resulted from contact with infected poultry or
contaminated surfaces. It is also possible that the
virus becomes aerosolized and then lands on exposed
surfaces of the mouth, nose, or eyes. Aerosolized
virus could also be inhaled directly into the lungs.
Eating poultry products has not been associated
with the development of avian influenza. Influenza

viruses are destroyed by adequate heat. Because of
the pathogens found in poultry, all patients should
be reminded to cook all poultry, including eggs,
thoroughly. Chicken should be cooked until the
internal temperature reaches 180 degrees E All
utensils and surfaces that have come in contact
with raw poultry should be washed well with soap
and water immediately following use. A separate
cutting board should be used to cut raw poultry.
In order to retard bacterial or viral replication, all
poultry products should be defrosted in the refrig-
erator, not at room temperature [61].

Some patients might become concerned about
contaminated poultry products from other countries
entering our food supply. Some countries will not
permit poultry from countries in which there were
confirmed human cases of Al in 2003 and 2004 to
be imported. However, the risk of Al spreading
through the global chicken industry is low because
most chickens on the international market are killed
and frozen or chilled. Alldocumented transmission
at this time has been from live birds [64].

Humans have no immunity to avian influenza A
viruses, so illness tends to be severe and the fatal-
ity rate is high. Prevention is difficult because the
viruses tend to be highly contagious. Because of
the mobile nature of people and efficient, rapid
transport, any virus can spread quickly around
the world. The current manufacturing process of
influenza vaccine requires several months. The
elements are all in place for a pandemic.

On August 10, 2007, a team of scientists at the
National Institute of Allergy and Infectious Diseases
reported that they had developed a way to gener-
ate vaccines and therapeutic antibodies that could
tar