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Variant Influenza Viruses - A new common name for influenza viruses that are circulating in swine but that are identified in humans
· Influenza (flu) viruses can infect pigs and cause disease just as they do in humans. Typically, the influenza viruses that spread and cause illness in pigs are different from those than spread and cause illness in people. Sometimes, however, influenza viruses that normally infect pigs can infect people, and viruses that infect people can infect pigs.

· Generally, human infections caused by viruses that spread and cause illness in pigs are rare, but they have been detected by CDC in the past. 
· There has been some question of what to call these viruses when they are detected in humans (especially when there is no direct link to swine).
· Discussions were held among U.S. and international organizations to determine what to call a non-human influenza virus that is detected in humans.

· Following discussions with the World Health Organization (WHO), the World Organization for Animal Health (OIE), the Food and Agriculture Organization (FAO) and other U.S. Federal agencies, influenza viruses that originate in swine but that are identified in humans will now be referred to as “variant” viruses and denoted with a “v.”

· Since August 2011, 12 cases of human infection with an influenza A (H3N2) virus with avian, swine and human genes that has been found in U.S. swine have been detected. In the past, these viruses have been called “triple reassortant swine origin viruses”. 

· Following the new naming convention, the H3N2 virus detected in 12 people in the U.S. will now be called an “influenza A (H3N2) variant virus with genes from avian, swine and human viruses,” and will be abbreviated “A (H3N2)v” for scientific purposes and “H3N2v” for general public use.

· This new H3N2v virus is closely related to triple reassortant influenza A (H3N2) viruses that normally circulate in swine (but not humans) and that had circulated in U.S. swine since the 1990s.  However, this H3N2v virus in the 12 cases since August is different in that it had acquired the 2009 H1N1 pandemic virus M gene.  Information about this virus can be found in the section below entitled “Epidemiology of Human Cases to Date. 

· Note that Influenza viruses that are identified in swine will continue to be named “swine” influenza viruses.

Epidemiology of Human Cases to Date

· To date, 12 cases of human infection with A H3N2v with the 2009 H1N1 M gene have been detected; three patients were hospitalized as a result of their illness, but all have recovered. 
· All of the persons hospitalized had underlying health conditions that would predispose them to more serious influenza-related illness. (The full list of people at greater risk of serious flu-related complications is available at http://www.cdc.gov/flu/about/disease/high_risk.htm.) 

· The median age among the first 12 patients detected with this virus was 3 years, with a range from 11 months to 58 years.

· Cases have been identified following:

· Exposure to swine, implying that swine-to-human infection in both occupational and recreational settings is possible.

· Exposure to people with swine exposure, implying limited human-to-human transmission in community settings may occur.
· Exposure to people with influenza-like-illness (ILI) in child care settings with no clear linkage to swine, indicating the possibility of multiple generations of transmission of the virus within limited settings.

· So far, however, no sustained ongoing community transmission has been observed.

· Given the fact that influenza cases frequently go undetected, it’s likely that more of these cases have occurred in the United States.
Possible Scenarios: What Could Happen? (More Cases May Occur, Some Severe)
· More cases of human infection with H3N2v may be detected, possibly occurring from exposure to infected swine or through subsequent, limited human-to-human transmission.
· Limited serologic studies conducted to date indicate that children would have little to no pre-existing immunity to this new virus (whereas adults may have some pre-existing immunity).

· Also, as with seasonal influenza, certain people are likely at greater risk of serious flu-related complications.

· As a result, cases of severe illness and death resulting from infection with this virus could occur among children and other people with high risk conditions like asthma, diabetes, heart disease or women who are pregnant.

· It also is possible that this virus could gain increased capacity for efficient and sustained human-to-human transmission because influenza viruses are constantly changing.

Assessment of Pandemic Criteria: What Would This Mean? 
· Even if these H3N2v viruses have the ability for efficient and sustained human-to-human transmission, this virus would be unlikely to meet the criteria for a pandemic.

· In order for a pandemic to occur, three conditions must be met:

1. Sustained human-to-human transmission must occur, and
2. Human-to-human transmission must be efficient (i.e., an infected person infects more than one other person), and
3. The virus is novel and the population has little to no immunity against it.
· Even if these H3N2 v viruses were to meet the first two criteria, the third criteria, lack of widespread immunity, would probably not be met because related influenza viruses circulated in humans during the first half of the 1990s.

· The H3N2v virus is related to human A (H3N2) viruses from the 1990s, so adults would likely have some protective immunity against these viruses. Younger children, however, would be unlikely to have protective immunity against these viruses.

· While the viruses are close enough to past human viruses that there is likely residual immunity in portions of the population, they are different enough from current human seasonal viruses such that the seasonal flu vaccine would not be expected to provide protection against human illness with these viruses.

· Widespread human-to-human transmission of H3N2v might generate a disease burden similar to an influenza A (H3N2) season where there is significant drift from the vaccine virus.

· Influenza A (H3N2) viruses are generally associated with more severe influenza seasons, with higher mortality, especially among the young and the elderly.

CDC Information/Recommendations

· In response to recent human infections with variant influenza viruses, CDC would like to convey the following information:

(1) CDC recommends an annual seasonal flu vaccine to protect against seasonal influenza viruses; however, a seasonal flu vaccine is unlikely to protect against flu viruses that normally circulate in swine. 
(2) There are two FDA–cleared drugs that are expected to be effective in treating illness associated with these viruses. The antiviral drugs oseltamivir and zanamivir – which are used to treat infection with human seasonal influenza viruses –are expected to be effective in treating these influenza variant viruses. (For more information about influenza antiviral medications, please see www.cdc.gov/flu/antivirals/whatyoushould.htm.)    
(3) Influenza has not been shown to be transmissible to people through eating properly handled and prepared pork (pig meat) or other products derived from pigs. For more information about the proper handling and preparation of pork, visit the USDA website fact sheet “Fresh Pork from Farm to Table.”

CDC Recommendations for the Public

· At this time, CDC recommends the following:
(1) People who experience flu symptoms following direct or close contact with swine and who require medical attention (see below) should mention this exposure to their doctor or health care provider. (A list of flu symptoms is available at www.cdc.gov/flu/about/disease/symptoms.htm.)
(2) For people who have NOT had exposure to swine and develop ILI, CDC’s recommendations for seeking treatment are the same as they are for seasonal influenza.

a. If you have symptoms of flu and are very sick or worried about your illness contact your health care provider. 
b. Certain people are at greater risk of serious flu-related complications (including young children, elderly persons, pregnant women and people with certain long-term medical conditions) and this is true both for seasonal flu and novel flu virus infections. (For a full list of people at higher risk of flu related complications, see www.cdc.gov/flu/about/disease/high_risk.htm.)  
c. If these people develop ILI, it’s best for them to contact their doctor. (The majority of recent H3N2v cases have been in children.)
d. Your doctor may prescribe antiviral drugs that can treat the flu. These drugs work better for treatment the sooner they are started.
MMWR: Update: Influenza A(H3N2)v Transmission and Guidelines—Five States, 2011.
· A Morbidity and Mortality Weekly Report (MMWR) entitled “Update: Influenza A(H3N2)v Transmission and Guidelines — Five States, 2011”  was published online on December 23 and is available at:  http://www.cdc.gov/mmwr/
· This article introduces the new common name of swine influenza A viruses that are identified in humans. For more information see the section above entitled “Variant Influenza Viruses- New Virus Name (H3N2v).”
· This report also describes the first H3N2v case identified in an adult that likely resulted from an occupational exposure to swine.
· This MMWR also describes another confirmed case of human infection with an Influenza H3N2v in West Virginia. (Formerly the virus was referred to as a swine-origin triple reassortant H3N2 virus.)

· This is the second case of human infection with H3N2v reported by West Virginia since November 2011. 
· There is no report of direct or close contact with swine prior to illness onset in either case. 

· Both cases are epidemiologically linked through attendance at a day care.

· The first child was unlikely to have transmitted the virus to the second child given the ≥10-day difference in their symptom onset dates. 
· Limited human-to-human transmission in the day care is thought to have occurred.
· In addition, this report describes four H3N2v-related CDC guidance documents that were published today. For more information, see the section below entitled “CDC Guidance Documents.”

· This report also describes the actions CDC is taking in response to H3N2v and other variant viruses. For more information, see section below entitled “CDC Actions”.
West Virginia H3N2v Case Summary

· A human infection with an H3N2v virus in a male child has been reported to CDC by the state of West Virginia. 
· The patient fully recovered without medical care. 

· The virus has genes from swine, human, and avian lineages with the M gene from the 2009 H1N1 virus that was first identified in August 2011.
· This child attends the same day care center as the child infected with the first reported case of H3N2v virus infection in West Virginia on December 9, 2011.
· The situation in West Virginia is suspicious of a day care outbreak because the first child was unlikely to have transmitted the virus to the second child given the ≥10-day difference in their symptom onset dates. 
· This case was detected as part of an ongoing investigation into the first case of human infection with H3N2v reported by West Virginia. 

· This case has been laboratory-confirmed at CDC.
· In addition, laboratory testing at CDC has confirmed that this virus is susceptible to the antiviral medications oseltamivir (Tamiflu®) and zanamivir (Relenza®). 

· This type of virus has circulated among pigs, and rarely infects humans. 
· Most of the time, human infections with this type of virus have followed exposure to infected swine; however, limited human-to-human transmission with swine origin influenza viruses has been seen.
· Limited human-to-human transmission with this virus is suspected to have occurred, previously in Iowa and then most recently in the first case in West Virginia in November 2011. (For more information, see the “Have You Heard” story related to this case.)

· This case brings the number of human infections with H3N2v viruses detected in the United States to 20 since July 2009. 

· Twelve of those 20 H3N2v viruses have had the 2009 H1N1 M gene and have occurred since July 2011. [Indiana (2), Pennsylvania (3), Maine (2) Iowa (3), West Virginia (2)] 

· Eleven of these 12 cases have occurred in children.

· The total number of novel influenza viruses that normally occur in swine reported in the United States since December 2005 now stands at 35. The remaining 15 infections were with other swine influenza viruses, including H1N2 and H1N1.

· The prevalence of this reassortant virus in swine is unknown, but the virus (with the 2009 H1N1 M gene) has been detected in U.S. swine through the United States Department of Agriculture’s swine influenza surveillance program. 

· Human infections with influenza viruses that commonly circulate in swine are still rare events, but the frequency with which they have been detected has increased recently.

· Increased detection could be occurring for a number of reasons, including one or more of the following factors:

· Improved testing for influenza viruses that circulate in swine in the United States implemented since the 2009 H1N1 pandemic may mean human infection with these viruses are now being detected that would not have been detected in the past.

· CDC requests that states characterize and then send their first influenza virus specimens of the season for influenza surveillance purposes. Low circulation of seasonal viruses at this time could mean that sporadic novel infections that would otherwise go undetected are being identified.
· The increased frequency of detection of these cases may represent an actual increase in the number of such cases, possibly occurring from exposure to infected swine or through subsequent, limited human-to-human transmission.
· For more information about testing, see the section “Diagnostic Tests for Detecting H3N2v Viruses”.

Wisconsin H1N1v Case Summary

· An influenza A (H1N1) virus that is known to circulate in U.S. swine but not humans has been detected in a person in the state of Wisconsin. 
· This virus will be called H1N1v. (This is a different virus from the H3N2v viruses that have been detected in the U.S. since August 2011.)

· The patient reported occupational contact with swine prior to illness onset.

· No human-to-human transmission has been identified.

· This virus identified in Wisconsin has genes from avian, swine and human influenza viruses, making it a so-called “triple reassortant” (tr) virus.

· These triple reassortant influenza A (H1N1) viruses have been circulating in U.S. swine since the 1990s.

· However, the virus detected in Wisconsin is different from previously seen triple reassortant influenza A (H1N1) viruses in swine (tr-H1N1) in that it has acquired the matrix [M] gene from the 2009 influenza A (H1N1) virus.

· A review of publicly posted influenza genome sequence web sites indicates this reassortment (the tr-H1N1 virus common in swine with the 2009 H1N1 M gene) has been detected in U.S. swine. 

· However, this is the first time this genetic sequence has been detected in a human.

· Gene sequences of the virus detected in Wisconsin will be posted to publicly available web sites.

· Laboratory testing shows that the virus is susceptible to oseltamivir and zanamivir.

· More information about this is available in a “Have You Heard” at  http://www.cdc.gov/media/haveyouheard/stories/Influenza_A_Variant.html. 
Reporting of Human Infections with Novel Influenza A Viruses

· In 2007, human infection with a novel influenza A virus became a nationally notifiable condition in the United States.

· In the same year, the International Health Regulations (IHR) were adopted, which requires countries to report certain disease outbreaks and public health events to the World Health Organization (WHO), including any confirmed case of human infection with a novel influenza virus.

· Novel influenza A virus infections include all human infections with influenza A viruses that are different from currently circulating human influenza H1 and H3 viruses. These viruses include those that are subtyped as non-human in origin and those that are unsubtypable with standard methods and reagents.

· An International Health Regulation (IHR) report is submitted to the World Health Organization when an influenza variant virus case is confirmed.

· IHRs for both these cases were submitted to the World Health Organization (WHO). 

· Domestically, states report cases of novel influenza virus infection to the National Notifiable Disease Surveillance System (NNDSS).

· CDC then reports (domestic) cases publicly in FluView.

· These cases are reported in the December 23, 2011 FluView and additional information is provided in a “Have You Heard” update on the CDC website at http://www.cdc.gov/media/haveyouheard/stories/Influenza_A_Variant.html.  

· Genetic sequence information for these viruses is then posted to GISAID (www.gisaid.org/) and GenBank.

CDC Guidance Documents

· Today, new guidance documents related to variant influenza viruses, such as H3N2v were posted at http://www.cdc.gov/flu/swineflu/influenza-variant-viruses.htm.
· These guidance documents are:

· “Interim Guidance on Case Definitions to be Used for Investigations of Influenza A (H3N2) Variant Virus Cases” for state and local health departments is   available at http://www.cdc.gov/flu/swineflu/case-definitions.htm.
· “Prevention Strategies for Seasonal and Influenza A(H3N2)v in Health Care Settings” is available at http://www.cdc.gov/flu/swineflu/prevention-strategies.htm. 
· “Interim Guidance on Specimen Collection, Processing and Testing for Patients with Suspected Influenza A (H3N2) Variant Virus Infection” for public health professionals is  available at http://www.cdc.gov/flu/swineflu/h3n2v-testing.htm, and
· “Interim Guidance for Influenza Surveillance: Additional Specimen Collection for Detection of Influenza A (H3N2) Variant Infections” for state and local health departments is available at   http://www.cdc.gov/flu/swineflu/h3n2v-surveillance.htm. 
CDC Actions
Influenza A(H3N2)v Vaccine Virus Candidate:

· One routine preparedness measure is preparation of a candidate vaccine virus that could be used to produce a vaccine should it become necessary. 

· There are many steps involved with producing an influenza vaccine, the first being development of a good vaccine candidate virus.

· CDC identified an egg grown wild-type H3N2v virus isolated from a human case in 2010 and sent this virus to New York Medical College where a high-growth candidate vaccine virus was made that could be used to produce a vaccine against these viruses if it were to become necessary. 

· This virus did not possess the matrix M gene from the 2009 H1N1 virus, however, laboratory data show that a vaccine made from this vaccine virus candidate would protect against H3N2v viruses, including those with the M gene from the 2009 H1N1 influenza virus. 

· The scientific nomenclature for this vaccine virus is “A/Minnesota/11/2010.”

· A high-growth or high-yield virus is a reassortant virus that is used to grow the virus in mass quantities for vaccine production. 

· CDC has provided the vaccine virus to World Health Organization (WHO) Collaborating Centers, the essential regulatory laboratories (including FDA), and to vaccine manufacturers (who could begin production of a vaccine if it were to become necessary).

· Distribution of the vaccine virus began on September 14, 2011 (to FDA). By October 31, 2011 all the WHO Collaborating Centres and four vaccine manufacturers had received the vaccine virus.

· CDC also entered shipments of these viruses into the WHO Influenza Virus Tracking Mechanism (IVTM). More information is available at https://extranet.who.int/ivtm/Default.aspx.

· The decision to develop a small production lot, a clinical trial lot and/or larger quantities of vaccine to be stockpiled (as the federal government has done with H5N1) is not made at the CDC level. 

· Candidate vaccine viruses have been developed in the past when human infections with other zoonotic influenza strains have occurred, including H9N2, H7N7 and several different H5N1 candidate vaccine viruses.

· CDC also is developing a vaccine candidate with the A/Minnesota/11/2010 virus using reverse genetics approaches. 

Diagnostic Tests for Detecting A(H3N2)v Viruses

· The CDC real time reverse transcription polymerase chain reaction (rRT-PCR) assay that was approved by FDA in September 2011 is able to accurately identify cases as presumptive H3N2v cases. The assay can detect the gene for the H3 hemagglutinin which has a human (or swine) origin as well as the NP nucleoprotein gene which has a swine origin. 
· CDC rRT-PCR kits have been distributed to U.S. public health laboratories and National Influenza Centers in other countries. Increased production of these kits is available for surge response if needed.

· Additional polymerase chain reaction (PCR) test enhancements to optimize detection of H3N2v are under development.

Antiviral Susceptibility 

· All human cases of H3N2v evaluated so far appear to be susceptible to the commercially available neuraminidase inhibitors oseltamivir (Tamiflu®) and zanamivir (Relenza®).

· All variant influenza viruses are evaluated for antiviral susceptibility. So far all the H3N2v viruses are resistant to the amantadine class of drugs (amantadine, rimantadine).

· CDC has deployed antiviral susceptibility testing at several public health departments and at CDC labs. The pyrosequencing test used for human influenza A (H3N2) viruses is suitable for testing the A(H3N2)v as well. 
Genetic Characterization

· All 12 human cases of H3N2v infection have had full or partial gene sequencing performed.  

· Available sequences are posted on publicly available gene databases (including GISAID) in coordination with the FluView publication for researchers and others to use. 

Transmissibility and Virulence 

· Ferrets infected with H3N2v viruses before they acquired the M gene demonstrated that the virus grew efficiently in the ferret’s upper respiratory tract, caused disease in the ferrets, and was efficiently transmitted from one ferret to another by both direct contact and respiratory droplet transmission.

· Glycan array binding studies demonstrated that the viruses possessed human-like (α2-6 linked) receptor-binding properties.

Population Immunity 

· CDC used sera collected from people of various ages to determine who in the population may have some protective immunity to H3N2v. 
· In preliminary assays  using a hemagglutination inhibition (HI) titer of ≥40 as a surrogate marker of some preexisting immunity, CDC found “titers of > 40 in:

· 0% of children 6-36 months of age (n-20); no increase was observed for sera collected after vaccination with the 2010-11 trivalent influenza vaccine.

· 33% of adults 18-49 years of age (n=30); this level increased to 50% for sera collected after vaccination with the 2010-11 trivalent influenza vaccine.

· 17% of adults ≥65 years of age (n=30); this level increased to 40% for sera collected after vaccination with the 2010-11 trivalent influenza vaccine.

Surveillance for Cases 

· CDC is working with the Council of State and Territorial Epidemiologists (CSTE) to support rapid investigations and reporting of potential H3N2v cases.

· CDC conducted an Epi-Aid investigation in Pennsylvania to further understand exposures of laboratory-confirmed cases at state fairs. Serologic surveys of fair attendees are currently being tested to determine the attack rate of H3N2v infection among swine exhibitors.

· Enhanced surveillance has been established in areas near laboratory-confirmed cases.

Communications and Partner Outreach

· CDC is providing routine and timely communications surrounding H3N2v human cases with the public, partners, state and local health departments and stakeholders, including coordinated publication in FluView, CDC websites, and key points.

· CDC is updating the swine influenza general brochure “People Who Raise Pigs Need to Know about Influenza” in coordination with USDA and the National Pork Board.
· The National Center for Immunization and Respiratory Diseases (NCIRD) and The National Center for Emerging and Zoonotic Infectious Diseases (NCEZID) at CDC are engaging 4H clubs at the national and state level to develop training materials for enhancing awareness of swine influenza and other zoonotic infections.
· More information about swine influenza and links to all previous reports related cases of H3N2v infections are available on the CDC swine influenza website at www.cdc.gov/flu/swineflu/index.htm. 
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