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During May 22–September 10, 2016,* the United States 
experienced typical low levels of seasonal influenza activity 
overall; beginning in late August, clinical laboratories reported 
a slight increase in influenza positive test results and CDC 
received reports of a small number of localized influenza 
outbreaks caused by influenza A (H3N2) viruses. Influenza A 
(H1N1)pdm09, influenza A (H3N2), and influenza B viruses 
were detected during May–September in the United States and 
worldwide. The majority of the influenza viruses collected from 
the United States and other countries during that time have 
been characterized antigenically or genetically or both as being 
similar to the reference viruses representing vaccine compo-
nents recommended for the 2016–17 Northern Hemisphere 
vaccine. During May 22–September 10, 2016, 20 influenza 
variant virus† infections were reported; two were influenza A 
(H1N2) variant (H1N2v) viruses (Minnesota and Wisconsin) 
and 18 were influenza A (H3N2) variant (H3N2v) viruses (12 
from Michigan and six from Ohio).

United States
The U.S. influenza surveillance system§ is a collabora-

tion between CDC and federal, state, local, and territorial 
partners and uses nine data sources to collect influenza 
information, seven of which operate year-round.¶ During 
May 22–September 10, 2016, laboratories participating in 
the U.S. World Health Organization (WHO) Collaborating 

Laboratories System (primarily public health laborato-
ries) tested 5,365 specimens for influenza and 817 were 
positive for seasonal influenza viruses; 458 (56.1%) were 
influenza A viruses, and 359 (43.9%) were influenza B viruses 
(Figure 1). Influenza B viruses were reported more frequently 
than influenza A viruses during May–June. However, since 
the beginning of July, influenza A viruses were reported more 
frequently. Of the 448 influenza A viruses subtyped, 377 
(84.2%) were influenza A (H3N2) viruses and 71 (15.8%) were 
influenza A (H1N1)pdm09 viruses. Lineage was determined 
for 249 influenza B viruses; 172 (69.1%) were B/Yamagata lin-
eage and 77 (30.9%) were B/Victoria lineage. During the same 
period, laboratories participating in the National Respiratory 
and Enteric Virus Surveillance System (NREVSS) (primarily 
clinical laboratories) tested 110,230 specimens for influenza 
viruses (Figure 2); 2,126 (1.9%) were positive. Among the 
positive specimens, 763 (35.9%) were influenza A viruses 
and 1,363 (64.1%) were influenza B viruses. Influenza viruses 
were reported from Puerto Rico and 49 states in all 10 U.S. 
Department of Health and Human Services regions.**

During May 22–September 10, data from the U.S. 
Outpatient Influenza-Like Illness Surveillance Network 
(ILINet) indicated that the weekly percentage of outpatient 
visits to health care providers for influenza-like illness (ILI)†† 
remained below the national baseline§§ of 2.1% and ranged 

* Data as of September 16, 2016.
† Influenza viruses that circulate in swine are called swine influenza viruses when 

isolated from swine, but are called variant influenza viruses when isolated from 
humans. Seasonal influenza viruses that circulate worldwide in the human 
population have important antigenic and genetic differences from influenza 
viruses circulating in swine.

§ The CDC influenza surveillance system collects information in five categories 
from nine data sources: 1) viral surveillance (U.S. World Health Organization 
collaborating laboratories, the National Respiratory and Enteric Virus 
Surveillance System, and novel influenza A virus case reporting); 2) outpatient 
illness surveillance (U.S. Outpatient Influenza-Like Illness Surveillance Network 
[ILINet]); 3) mortality (National Center for Health Statistics Mortality 
Surveillance System, 122 Cities Mortality Reporting System, and influenza-
associated pediatric mortality reports); 4) hospitalizations (Influenza 
Hospitalization Surveillance Network [FluSurv-NET], which includes the 
Emerging Infections Program and surveillance in three additional states); and 
5) summary of the geographic spread of influenza (state and territorial 
epidemiologist reports).

¶ http://www.cdc.gov/flu/weekly/overview.htm.

 ** The 10 regions include the following jurisdictions: Region 1: Connecticut, 
Maine, Massachusetts, New Hampshire, Rhode Island, and Vermont; 
Region 2: New Jersey, New York, Puerto Rico, and the U.S. Virgin Islands; 
Region 3: Delaware, District of Columbia, Maryland, Pennsylvania, Virginia, 
and West Virginia; Region 4: Alabama, Florida, Georgia, Kentucky, 
Mississippi, North Carolina, South Carolina, and Tennessee; Region 5: Illinois, 
Indiana, Michigan, Minnesota, Ohio, and Wisconsin; Region 6: Arkansas, 
Louisiana, New Mexico, Oklahoma, and Texas; Region 7: Iowa, Kansas, 
Missouri, and Nebraska; Region 8: Colorado, Montana, North Dakota, South 
Dakota, Utah, and Wyoming; Region 9: Arizona, California, Hawaii, Nevada, 
American Samoa, Commonwealth of the Northern Mariana Islands, 
Federated States of Micronesia, Guam, Marshall Islands, and Republic of 
Palau; Region 10: Alaska, Idaho, Oregon, and Washington.

 †† Defined as a temperature ≥100°F (≥37.8°C), oral or equivalent, and cough 
and/or sore throat, without a known cause other than influenza.

 §§ The national baseline is the mean percentage of visits for ILI during 
noninfluenza weeks for the previous three seasons plus two standard 
deviations. Noninfluenza weeks are defined as periods of ≥2 consecutive 
weeks in which each week accounted for <2% of the season’s total number 
of specimens that tested positive for influenza. The national percentage of 
patient visits for ILI is weighted based on state population.

http://www.cdc.gov/flu/weekly/overview.htm
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from 0.7% to 1.2%. Based on data from CDC’s National 
Center for Health Statistics Mortality Surveillance System and, 
as reported by the 122 Cities Mortality Reporting System,¶¶ 
the proportion of deaths attributed to pneumonia and influ-
enza (P&I) remained below the epidemic threshold*** in both 

systems and ranged from 5.0% to 6.3% and 4.9% to 6.4% in 
each system, respectively. Five influenza-associated pediatric 
deaths occurring during May 22–September 10 were reported; 
three were associated with influenza B viruses and two were 
associated with influenza A viruses for which no subtyping 
was performed.

Novel Influenza A Virus Infection
During May 22–September 10, 20 cases of human infection 

with novel influenza A viruses were reported; two H1N2v virus 
infections and 18 H3N2v virus infections (reported in FluView 
weeks 25 and 31–34). The H1N2v viruses were reported 
by Minnesota (one infection that occurred in April) and 
Wisconsin (one infection that occurred in June). Both patients 
reported contact with swine in the week preceding illness 
onset and no ongoing community transmission of either virus 
was detected. One of the two patients (the Wisconsin case) 
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FIGURE 1. Number of influenza positive tests* reported to CDC by public health laboratories, by virus subtype/lineage and week — United States, 
October 4, 2015–September 10, 2016†

* N = 76,293.
† As of September 16, 2016.

 ¶¶ Pneumonia and influenza (P&I)-associated deaths are tracked through two systems, 
the National Center for Health Statistics (NCHS) Mortality Surveillance System, 
which reports the week the death occurred, and the 122 Cities Mortality Reporting 
System, which reports the week that the death certificate was registered. Because 
of these differences in reporting, the two data sources produce different percentages. 
Beginning with the 2015–16 influenza season, the NCHS Mortality Surveillance 
System has been the principal component of the U.S. Mortality Surveillance System.

 *** The seasonal baseline proportion of P&I deaths is projected using a robust regression 
procedure, in which a periodic regression model is applied to the observed 
percentage of deaths caused by P&I that were reported by the NCHS Mortality 
Surveillance System and the 122 Cities Mortality Reporting System during the 
preceding 5 years. The epidemic threshold is set at 1.645 standard deviations above 
the seasonal baseline. Users of the data should not expect the NCHS mortality 
surveillance data and the 122 Cities Mortality Reporting System to produce the 
same percentages, and the percent P&I deaths from each system should be 
compared with the corresponding system specific baselines and thresholds.
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was hospitalized because of the illness and both patients have 
recovered. The 18 H3N2v virus infections were reported by 
Michigan (12) and Ohio (six) and are the first reported human 
infections with H3N2v in the United States during 2016. All 
18 H3N2v virus infections were reported in August among 
persons who had exposure to swine at one or more fairs in the 
week preceding their illness; the median age was 7 years. One 
of the 18 persons was hospitalized for H3N2v virus infec-
tion. Swine influenza A (H3N2) virus was identified from at 
least one respiratory sample collected from pigs at each of the 
associated fairs.

Worldwide
CDC serves as a WHO Collaborating Center for Surveillance, 

Epidemiology, and Control of Influenza, one of six WHO 
Collaborating Centers for Influenza in the WHO Global 
Influenza Surveillance and Response System (GISRS) (1). 
CDC, along with other international public health partners, 
provides surveillance and virus characterization data to WHO 
(2). The timing of influenza activity around the world varies by 

region††† and areas with similar influenza transmission patterns 
are grouped by influenza transmission zones (2).

During May 22–September 4, typical seasonal patterns of 
influenza activity occurred in temperate climate Southern 
Hemisphere countries. In Australia, influenza activity began 
increasing in mid-July and peaked in August, with influenza A 
(H3N2) viruses predominating. Activity in New Zealand 
remained low. In Southern Africa, influenza activity continued 
to increase during May–August. Influenza B viruses predomi-
nated until mid-July; subsequently influenza A (H3N2) viruses 
were reported more frequently than influenza B viruses. In 
temperate countries of South America, influenza activity began 
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FIGURE 2. Number* and percentage of respiratory specimens testing positive for influenza reported by clinical laboratories, by type and week — 
United States, October 4, 2015–September 10, 2016†

* N = 778,593.
† As of September 16, 2016.

 ††† In temperate climates, the onset and peak of influenza activity might 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 October–February, 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. Multiple peaks of activity during the same year have 
been seen in some areas and influenza infection can occur year-round.
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to increase in May, remained elevated in Chile throughout 
the period, but declined in Argentina, Paraguay, and Uruguay 
after peaking in June. Influenza A (H1N1)pdm09 viruses were 
reported more frequently than influenza B viruses in Argentina, 
Chile, and Paraguay; Uruguay reported only influenza A 
(H1N1)pdm 09 viruses. In temperate climate countries of 
Europe, North America, and Asia, influenza activity remained 
low, with influenza A (H1N1)pdm09, influenza A (H3N2), 
and influenza B viruses being reported.

In countries with tropical influenza seasonality, influenza 
activity levels and the predominant virus varied by country. 
In the Caribbean, activity was low and influenza B viruses 
were predominant. Influenza activity in eastern and western 
Africa remained low, with influenza A (H3N2), influenza A 
(H1N1)pdm09 and influenza B viruses circulating. In Central 
and tropical South America, influenza A (H1N1)pdm09 
viruses were more commonly reported. Activity remained 
low throughout the period in Brazil, Costa Rica, and Peru, 
although in El Salvador, Panama, Colombia, Bolivia, and 
Ecuador, activity peaked in June and declined to low levels 
in August. In South Asia, activity was low, with influenza A 
and influenza B viruses co-circulating. Influenza activity in 
Southeast Asia began to increase during June and peaked in 
August. Influenza A (H1N1)pdm09, influenza A (H3N2), and 
influenza B viruses co-circulated in this region.

During May 9–September 10, WHO reported that 34 
laboratory-confirmed human cases of avian influenza infec-
tion have occurred since March 23, 2016. Egypt reported 
four influenza A (H5N1) virus infections and China reported 
30 human cases of avian influenza infection, including one 
influenza A (H5N6) infection, 28 influenza A (H7N9) infec-
tions, and one influenza A (H9N2) infection.§§§

Antigenic and Genetic Characterization of 
Influenza Viruses

The components for the 2016–17 Northern Hemisphere 
influenza vaccines were selected in February 2016, during the 
twice-yearly WHO-sponsored vaccine consultation meeting 
to review data generated by GISRS laboratories. The recom-
mended Northern Hemisphere 2016–17 trivalent influenza 
vaccine composition includes an A/California/7/2009 (H1N1)
pdm09-like virus, an A/Hong Kong/4801/2014 (H3N2)-like 
virus, and a B/Brisbane/60/2008-like (B/Victoria lineage) virus 
(3). An additional influenza B virus (B/Phuket/3073/2013-
like [B/Yamagata lineage]) was recommended for quadrivalent 

vaccines (3). These are the same vaccine viruses that were rec-
ommended for inclusion in the 2016 Southern Hemisphere 
influenza vaccines. Influenza viruses used to produce most 
influenza vaccines in the United States are grown in eggs 
according to current regulatory requirements. However, egg 
propagation of influenza viruses, particularly influenza A 
(H3N2) viruses, can lead to genetic changes that might have 
antigenic implications. The vaccine viruses selected for the 
Northern Hemisphere 2016–17 vaccine were representative 
of most, but not all, circulating influenza viruses at that time, 
and had the fewest and least substantial egg-adapted changes.

Data obtained from antigenic characterization are important 
in the assessment of the similarity between reference vaccine 
viruses and circulating viruses. Although vaccine-effectiveness 
field studies must be conducted to determine how well a vac-
cine is working, laboratory data are used to evaluate whether 
changes in circulating wild-type viruses that could affect 
vaccine effectiveness might have occurred. Beginning with 
the 2014–15 season, a proportion of influenza A (H3N2) 
viruses have not yielded sufficient hemagglutination titers for 
antigenic characterization by the hemagglutination inhibition 
test. Therefore, CDC selects a subset of influenza A (H3N2) 
viruses to test using a neutralization focus reduction assay 
for supplementary antigenic characterization. For nearly all 
viruses characterized at CDC laboratories, next-generation 
whole genome sequencing is performed to determine the 
genetic identity of circulating viruses. For the subset of 
viruses that do not yield sufficient hemagglutination titers, 
antigenic properties are inferred using results obtained from 
viruses within the same genetic group as those that have been 
characterized antigenically.

CDC has antigenically or genetically characterized 504 influ-
enza viruses collected and submitted by U.S. and international 
laboratories since May 1, 2016, including 134 influenza A 
(H1N1)pdm09 viruses, 134 influenza A (H3N2) viruses, and 
236 influenza B viruses. Among the 134 influenza A (H1N1)
pdm09 viruses characterized (98 international and 36 U.S.), all 
were antigenically similar to A/California/7/2009, the reference 
virus representing the influenza A (H1N1) component of the 
2016–17 Northern Hemisphere influenza vaccine. All influenza A 
(H1N1)pdm09 viruses sequenced (91 international and 34 U.S.) 
belong to hemagglutinin genetic subgroup 6B, 6B.1, or 6B.2, with 
viruses in the 6B.1 genetic subgroup predominating.

A total of 134 influenza A (H3N2) viruses collected glob-
ally since May 1, 2016, were sequenced (59 international 
and 75 U.S.), and all viruses belonged to genetic subgroups 
3C.2a or 3C.3a. A subset of 103 influenza A (H3N2) viruses 
was antigenically characterized (38 international and 65 
U.S.); 86 of 103 (83.5%) were antigenically similar to the 
A/Hong Kong/4801/2014-like cell-propagated reference 

 §§§ The list of WHO monthly risk assessment summaries for human infections 
with avian influenza viruses is available at http://www.who.int/influenza/
human_animal_interface/HAI_Risk_Assessment/en/ and WHO disease 
outbreak news reports are available at http://www.who.int/csr/don/en/.

http://www.who.int/influenza/human_animal_interface/HAI_Risk_Assessment/en/
http://www.who.int/influenza/human_animal_interface/HAI_Risk_Assessment/en/
http://www.who.int/csr/don/en/
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virus belonging to genetic subgroup 3C.2a, representing the 
A (H3N2) component of the 2016–17 Northern Hemisphere 
vaccines. A smaller proportion of viruses were antigenically 
similar to the egg-propagated A/Hong Kong/4801/2014 ref-
erence virus representing the A (H3N2) vaccine component.

A total of 135 influenza B/Victoria-lineage viruses were char-
acterized (59 international and 76 U.S.), and 133 (98.5%) were 
found to be similar to B/Brisbane/60/2008, the reference vac-
cine virus representing the influenza B/Victoria-lineage com-
ponent of the 2016–17 Northern Hemisphere trivalent and 
quadrivalent vaccines. Two (1.5%) of the B/Victoria-lineage 
viruses tested had reduced titers to B/Brisbane/60/2008. All 
B/Victoria-lineage viruses sequenced (57 international and 73 
U.S.) belong to genetic group V1A, the same genetic group as 
the vaccine reference virus.

A total of 101 influenza B/Yamagata-lineage viruses were 
characterized (24 international and 77 U.S.), and all were 
similar to B/Phuket/3073/2013, the reference vaccine virus 
representing the influenza B/Yamagata-lineage component of 
the 2016–17 Northern Hemisphere quadrivalent vaccines. All 
influenza B/Yamagata-lineage viruses sequenced (23 interna-
tional and 74 U.S.) belong to genetic group Y2 or Y3, with 
viruses in the Y3 genetic group (the same genetic group as the 
vaccine reference virus) predominating.

Additional viruses have been characterized by the other 
Collaborating Centers. That information is presented elsewhere (2).

Antiviral Resistance Profiles of Influenza Virus 
Isolates

The WHO Collaborating Center for Surveillance, 
Epidemiology, and Control of Influenza at CDC tested 461 
influenza virus specimens collected during May 1–September 10 
from the United States and worldwide for resistance to the influ-
enza neuraminidase inhibitor antiviral medications currently 
approved for use against seasonal influenza: oseltamivir, pera-
mivir, and zanamivir. Among 141 influenza A (H1N1)pdm09 
viruses (98 international and 43 U.S.) tested for oseltamivir and 
peramivir susceptibility, two (1.4%) were resistant to both drugs. 
A total of 137 of the influenza A (H1N1)pdm09 viruses also were 
tested for zanamivir susceptibility and all were susceptible. All 
117 influenza A (H3N2) viruses (24 international and 93 U.S.) 
and all 203 influenza B viruses (51 international and 152 U.S.) 
tested for oseltamivir, peramivir, and zanamivir susceptibility 
were sensitive to all three recommended antiviral medications. 
High levels of resistance to the adamantanes (amantadine and 
rimantadine) persist among influenza A (H1N1)pdm09 and 
influenza A (H3N2) viruses. Adamantane drugs continue to not 
be recommended for use against influenza at this time.

Discussion

During May 22–September 10, 2016, influenza A (H3N2), 
influenza A (H1N1)pdm09 and influenza B viruses co-circu-
lated worldwide. In the United States, low levels of influenza 
activity were reported overall, with influenza B viruses more fre-
quently reported through June and influenza A viruses reported 
more frequently since the beginning of July. A small number of 
localized outbreaks caused by influenza A (H3N2) viruses were 
reported in late August and early September. Although overall 
influenza activity remains low and below epidemic thresholds, 
because of recent reports of influenza activity, the possibility of 
influenza virus infection in persons with influenza-like illness 
should be considered. The majority of the influenza viruses 
collected from the United States and other countries during 
May–September were characterized antigenically or genetically 
or both as being similar to the reference viruses representing 
vaccine components recommended for the 2016–17 Northern 
Hemisphere influenza vaccines. Antigenic and genetic charac-
terization of circulating influenza viruses can give an indica-
tion of the influenza vaccine’s ability to produce an immune 
response against circulating influenza viruses, but vaccine 
effectiveness studies are needed to determine how much protec-
tion has been provided to the community by vaccination. It is 
not possible to predict which influenza virus will predominate, 
how severe influenza-related disease activity will be, or how 
effective influenza vaccine will be during the 2016–17 season. 
However, since February 2016, CDC’s laboratory-based stud-
ies of approximately 5,000 influenza viruses found that most 
circulating viruses do not have significant antigenic changes. 
These findings are in contrast to the 2014–15 season, when 
influenza A (H3N2) viruses collected in late summer showed 
significant changes (drift) compared with the recommended 
vaccine virus. In addition, although many factors can affect 
the effectiveness of the influenza vaccine, making it impossible 
to predict how effective this season’s influenza vaccine will 
be, the low level of vaccine effectiveness caused by antigenic 
drift during the 2014–15 influenza season is not anticipated. 
CDC will continue to monitor influenza viruses throughout 
the season and will provide updates as the season progresses.

Annual influenza vaccination is the best method for pre-
venting influenza and its potentially severe complications (3). 
Although vaccine effectiveness can vary, vaccination has been 
found to reduce influenza illnesses, doctor visits, and influenza-
related hospitalizations (4). Substantial public health impact 
can still be attained during seasons when vaccine effectiveness is 
reduced (4–6). In the United States, annual influenza vaccina-
tion is recommended for all persons aged ≥6 months. Annual 
influenza vaccination is recommended regardless of whether 
the vaccine composition has changed because immunity from 
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vaccination might wane after one season. For the 2016–17 
influenza season, interim supply projections by manufacturers 
for the U.S. market range from 157 million to 168 million 
doses of vaccine.

Multiple influenza vaccines are approved and recommended 
for use and are being distributed during the 2016–17 season, 
including unadjuvanted, egg-based trivalent and quadrivalent 
inactivated influenza vaccines (IIV3 and IIV4), adjuvanted 
trivalent egg-based inactivated influenza vaccines (aIIV3), 
high-dose trivalent egg-based inactivated influenza vaccines 
(hd IIV3), quadrivalent cell culture–based inactivated influenza 
vaccines (ccIIV4), and recombinant trivalent influenza vaccines 
(RIV3). One IIV4 formulation also is approved for intrader-
mal administration. For the 2016–17 season, the Advisory 
Committee on Immunization Practices and CDC recommend 
that quadrivalent live attenuated intranasal influenza vaccine 
(LAIV4) not be used because of concerns about effectiveness 
(3). For the 2016–17 season, children aged 6 months–8 years 
who have previously received ≥2 total doses of trivalent or 
quadrivalent influenza vaccine at any time before July 1, 2016, 
require only 1 dose for 2016–17 (3). The previous 2 doses do 
not need to have been given during the same or consecutive sea-
sons (3). Children in this age group who are being vaccinated 
for the first time or who have not previously received a total 
of ≥2 doses before July 1, 2016, require 2 doses of influenza 
vaccine administered ≥4 weeks apart (7).

Although vaccination is the best method for preventing and 
reducing the impact of influenza, antiviral medications are a 
valuable adjunct. Treatment with influenza antiviral medica-
tions as early as possible in the course of illness is recommended 
for patients with confirmed or suspected influenza (either 
seasonal influenza or novel influenza virus infection) who 
have severe, complicated, or progressive illness; who require 
hospitalization; or who are at high risk for influenza-related 
complications¶¶¶ (8). Treatment is most effective when given 
early in the illness, especially within 48 hours of illness onset; 
providers should not delay treatment until test results become 
available and should not rely on insensitive assays such as rapid 

antigen detection influenza diagnostic tests to determine treat-
ment decisions (8).

Testing for seasonal influenza viruses and monitoring for 
novel influenza A virus infections, including influenza vari-
ant virus infections, should continue year-round, as should 
specimen submission to CDC for further antigenic and genetic 
analysis and antiviral resistance monitoring. Health care pro-
viders should consider novel influenza viruses in ill persons 
with swine exposure. The illness associated with variant virus 
infections has been similar to symptoms of uncomplicated 
seasonal influenza including fever, cough, pharyngitis, rhinor-
rhea, myalgia, and headache. Vomiting and diarrhea also have 
been reported in some infections in children. Milder clinical 
illness is possible, including lack of fever. Public health labo-
ratories should immediately send virus specimens that they 

Summary
What is already known about this topic?

CDC collects, compiles, and analyzes data on influenza activity 
year-round in the United States. The influenza season gener-
ally begins in the fall and continues through the winter and 
spring months; however, the timing and severity of disease 
and the predominant viral strains can vary by geographic 
location and season.

What is added by this report?

Worldwide, influenza activity during May 22–September 10, 
2016, followed typical seasonality. In the United States, low 
levels of seasonal influenza activity were detected overall. 
However, since late August, clinical laboratories have reported a 
slight increase in positive test results for influenza and CDC has 
received reports of a small number of localized influenza 
outbreaks caused by influenza A (H3N2) viruses.

What are the implications for public health practice?

In the United States, an influenza vaccination is recommended 
for all persons aged ≥6 months, and can reduce the likelihood 
of becoming ill with influenza and transmitting the virus to 
others. Annual influenza vaccination is recommended for 
optimal protection. This season, CDC recommends use of the flu 
shot (inactivated influenza vaccine or IIV) or the recombinant 
influenza vaccine (RIV). The live attenuated intranasal vaccine 
(LAIV4) is not recommended for use during the 2016–2017 
influenza season. Although vaccination is the best method for 
preventing and reducing the effects of influenza, antiviral 
medications are a valuable adjunct. Treatment with influenza 
antiviral medications is recommended as early as possible in the 
course of illness for patients with confirmed or suspected 
influenza (either seasonal influenza or novel influenza virus 
infection) who have severe, complicated, or progressive illness; 
who require hospitalization; or who are at high risk for influ-
enza-related complications. Given recent reports of influenza 
outbreaks, it is important to consider the possibility of influenza 
virus infection in persons with influenza-like illness even though 
influenza activity overall remains low at this time.

 ¶¶¶ Persons at high risk include 1) children aged <5 years (especially those aged 
<2 years); 2) adults aged ≥65 years; 3) persons with chronic pulmonary (including 
asthma), cardiovascular (except hypertension alone), renal, hepatic, hematologic 
(including sickle cell disease), metabolic disorders (including diabetes mellitus), 
or neurologic and neurodevelopment conditions (including disorders of the 
brain, spinal cord, peripheral nerves, and muscles, such as cerebral palsy, epilepsy 
[seizure disorders], stroke, intellectual disability [mental retardation], moderate 
to severe developmental delay, muscular dystrophy, or spinal cord injury); 
4) persons with immunosuppression, including that caused by medications or 
by human immunodeficiency virus infection; 5) women who are pregnant or 
postpartum (within 2 weeks after delivery); 6) persons aged ≤18 years who are 
receiving long-term aspirin therapy; 7) American Indians/Alaska Natives; 
8) persons with extreme obesity (i.e., with a body mass index ≥40); and 
9) residents of nursing homes and other chronic care facilities.



Morbidity and Mortality Weekly Report 

1014 MMWR / September 23, 2016 / Vol. 65 / No. 37 US Department of Health and Human Services/Centers for Disease Control and Prevention

cannot type or subtype using standard methods to CDC and 
submit all specimens that are otherwise unusual as soon as 
possible after identification. Twenty infections with variant 
influenza viruses were reported from four states in 2016, com-
pared with six viruses from five states in 2015. In 2016, most 
of these infections occurred in children with direct contact 
with pigs at agricultural fairs, highlighting the importance of 
preventive actions, especially for young children or persons at 
high risk for serious influenza-associated complications.**** 
Although community transmission of these viruses has not 
been identified, the potential for these viruses to develop the 
ability to be efficiently transmitted from person to person 
remains a concern. Early identification and investigation of 
human infections with novel influenza A viruses are critical to 
ensure timely risk assessment so that appropriate public health 
measures can be taken.

Influenza surveillance reports for the United States are posted 
online weekly and are available at http://www.cdc.gov/flu/
weekly. Additional information regarding influenza viruses, 
influenza surveillance, influenza vaccines, influenza antiviral 
medications, and novel influenza A virus infections in humans 
is available at http://www.cdc.gov/flu.
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