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I. EPIDEMIOLOGY OF INFLUENZA 
 

A. Influenza Viruses 
Influenza viruses belong to the Orthomyxoviridae family and can be divided into three types; A, B, and 
C. Influenza type C viruses are not associated with severe disease, epidemics, or pandemics and will not 
be discussed further. Influenza types A and B viruses are responsible for epidemics of respiratory illness 
that occur almost every winter in temperate climates and are often associated with increased rates of 
hospitalization and death. Influenza type A viruses are divided into subtypes based on surface proteins 
called hemagglutinin (HA) and neuraminidase (NA). To date, 17 HA subtypes and nine NA subtypes 
have been identified. Influenza viruses can infect a wide range of animals, such as pigs, domestic and 
wild birds, horses, cats, ferrets, dogs, bats, and whales. While influenza A viruses of only a few HA 
subtypes have been isolated from mammals, all but one of the known HA and NA subtypes have been 
isolated from avian species. The two influenza A virus subtypes that have co-circulated in human 
populations since 1977 are influenza A (H1N1), and A (H3N2). A re-assortment of the influenza A 
(H1N1), and A (H3N2) viruses resulted in the circulation of A (H1N2) virus during the 2001–02 and 
2002–03 influenza seasons. In April 2009, a novel influenza A (H1N1) virus, 2009 influenza A (H1N1), 
which was different from currently circulating influenza A (H1N1) viruses, emerged and its subsequent 
spread resulted in the first pandemic of the 21st century. Influenza type B viruses are not divided into 
subtypes like influenza A viruses. Influenza B viruses are normally only found in humans. 
 
Influenza A and B viruses both undergo gradual, continuous change in the HA and NA proteins, known 
as antigenic drift. As a result of these antigenic changes, antibodies produced to influenza viruses as a 
result of infection or vaccination with earlier strains may not be protective against viruses circulating in 
later years. Consequently, yearly epidemics usually occur in populations, and multiple infections can 
occur over a person’s lifetime. Antigenic changes also necessitate frequent updating of influenza vaccine 
components to ensure that the vaccine is matched to circulating viruses. Although the HA gene of 
influenza B viruses undergoes antigenic drift, lower rates of antigenic change, as well as co-circulation 
of antigenic variants for considerable periods of time, is characteristic of influenza B viruses. Since the 
mid 1980’s the HA gene of influenza B viruses has been shown to have evolved into two distinct 
lineages represented by B/Yamagata/16/88-like and B/Victoria/02-87- like. Influenza B viruses from 
both lineages have circulated in most recent influenza seasons. 
 
In addition to antigenic drift, influenza type A viruses can undergo a more dramatic and abrupt type of 
antigenic change called an antigenic shift, which occurs when viruses belonging to a new influenza A 
subtype, bearing either a novel HA protein or novel HA and NA proteins, infect humans. A novel HA 
protein can include a virus of the same subtype, but be dramatically antigenically different, as was seen 
during the 2009 H1N1 pandemic, where the HA likely came from a swine reservoir. While antigenic 
drift occurs continuously, antigenic shift occurs infrequently. When antigenic shift does occur, a large 
proportion, or even all, of the world’s population has no antibody against the new virus. If the novel 
influenza A virus causes disease and is transmissible among humans, a worldwide epidemic called a 
pandemic may result. Novel influenza A viruses, but not influenza B viruses, can cause influenza 
pandemics. During the 20th century, pandemics occurred in 1918 (A[H1N1]), 1957 (A[H2N2]), and 
1968 (A[H3N2]). In April 2009, 2009 influenza A (H1N1) virus emerged to cause the first influenza 
pandemic in more than 40 years. 
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B. Influenza Disease 
Influenza is an acute respiratory disease caused by infection with influenza viruses. The incubation 
period ranges from one to four days. In adults, peak virus shedding usually occurs from one day before 
onset of symptoms to three days after. Virus shedding may last longer in young children. Typical 
features of influenza include abrupt onset of fever and respiratory symptoms such as cough (usually 
nonproductive), sore throat, and coryza, as well as systemic symptoms such as headache, muscle aches, 
and fatigue. The clinical severity of infection can range from asymptomatic illness to primary viral 
pneumonia and death. Acute illness generally lasts about two to seven days, although malaise and cough 
may continue for two weeks or longer. Common complications of influenza infection include secondary 
bacterial pneumonia, exacerbation of underlying chronic health conditions, and in children, otitis media 
and febrile seizures. Uncommon complications include encephalopathy, transverse myelitis, myositis, 
myocarditis, hemorrhagic pneumonia, pericarditis, and Reye syndrome (generally associated with the 
use of aspirin and other salicylate-containing medications in children and adolescents with influenza-like 
illness). 
 
C. Epidemiology of Influenza 
In temperate climate regions, epidemics of influenza occur nearly annually, although the rates and 
severity of influenza illness can vary substantially from year to year depending on the (sub)types and 
strains of circulating viruses, the incidence of infections, and levels of protective antibody in the 
population. In tropical and subtropical regions, seasonal epidemics of influenza have been linked to 
rainy seasons; however, these patterns are not as well established as the patterns seen in the temperate 
regions of the world. 
 
D. Timing and Seasonality of Regional Influenza Activity 
The timing of influenza activity around the world varies depending on the climate of the region. In 
temperate climates, the onset and peak of influenza activity may vary substantially from one influenza 
season to the next, but generally begins to increase in the late fall. In the Northern Hemisphere’s 
temperate regions, annual epidemics of influenza typically occur during the fall or winter months, but 
the peak of influenza activity can occur as late as April or May. In temperate regions of the Southern 
Hemisphere, influenza activity typically peaks during May through August. Although temperate regions 
of the world experience a seasonal peak in influenza activity, influenza viruses can be isolated year-
round. The timing of seasonal peaks in influenza activity in tropical and subtropical countries varies by 
region, and multiple peaks of activity during the same year have been seen in some areas. This 
variability in influenza seasonal peaks among countries in tropical and subtropical regions illustrates the 
importance of country specific and regional epidemiologic and virologic data. 
 
The variability in the timing of influenza activity also has implications for persons traveling to another 
part of the world and for persons traveling in large international groups. For example, outbreaks of 
influenza have occurred on cruise ships during the summer months in temperate climates, presumably 
after influenza was introduced by infected persons from an area where influenza was in season. 
International or large group travel may result in exposure to influenza virus outside of an expected time 
period. Thus persons counseling travelers about influenza prevention should consider the travel mode 
and destination when considering timing of vaccination and the advisability of using influenza antiviral 
medications for treatment or prophylaxis. 
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Regardless of the overall seasonality of influenza in an area, influenza viruses can circulate at low levels 
during any time of the year and can cause both isolated cases of influenza in individuals as well as 
outbreaks during “off season” periods. 
 

II. INFLUENZA SURVEILLANCE  
 

A. Overview of the National System 
The U.S. national influenza surveillance system is comprised of five categories: viral surveillance, 
outpatient surveillance, mortality surveillance, hospitalization surveillance, and the summary of 
geographic spread of influenza. Taken together, data from these five categories provide a national 
picture of influenza activity and can be used to monitor the timing and severity of influenza activity 
from season to season. The main objectives of the national influenza surveillance system are: to find out 
when and where influenza activity is occurring, determine the types and subtypes of circulating 
influenza viruses, detect changes in the influenza viruses, track outpatient influenza-related illness, and 
to measure the impact that influenza has on hospitalizations and deaths in the U.S. 
 
B. Louisiana Surveillance 

1) Passive Surveillance 
The U.S. Outpatient Influenza-like Illness Surveillance Network (ILINet) is an online reporting 
system maintained by the CDC that is designed to collect information on influenza-like illness 
(ILI).  
 

The outcome of interest is the number of clinical illness cases consistent with influenza (i.e. 
influenza-like illness or ILI) occurring in the general population. The ILI case definition is 
fever ≥100°F [37.8°C], oral or equivalent, AND cough and/or sore throat (without a known 
cause other than influenza). Data collected using any other case definition cannot be used. It is 
important to note that there is no requirement for a positive influenza test (i.e. rapid influenza 
diagnostic test) when determining the number of patient visits with ILI.  
 

ILINet providers report the following summary data each week: 
• Total number of patient visits for any reason 
• Number of patient visits for ILI in the following age-groups: 

0-4 years 
5-24 years 
25-49 years 
50-64 years 
>65 years 
 

Participation in ILINet is open to the following healthcare providers and settings: Family 
practice, pediatricians, internal medicine, student health, infectious disease, hospital emergency 
departments, community clinics and urgent care. Though not required for participation in ILINet, 
influenza surveillance laboratory testing of a sample of patient specimens is also offered to 
participants free of charge at the state laboratory. 
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