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• Since 2009: Frequent outbreaks of acute respiratory disease in

pigs caused by H1N1pdm

• Currently, influenza seroprevalence in pig heard is estimated in

78.1%

• H1N1pdm, human seasonal origin H1N2 and H3N2 influenza

viruses are widespread in pig herds in Brazil, where they continue

to evolve

• FLUAVs of human seasonal virus origin have been circulating in

swine for more than a decade.

Influenza A Virus in Swine - Brazil



• A novel introduction of a human N1 in swine was detected; the

most closely related human influenza virus circulated in humans

between 1977 and 2009. The human-to-swine transmission

probably has occurred in 2006.

• All H1N2 and H3N2 viruses sequenced so far have the internal

gene segments derived from H1N1pdm

• These particular H3N2 and H1N2 swIAV clades appear to be

specific to Brazil.

Influenza A Virus in Swine - Brazil



FLUAV in Brazil

• Partial and complete gene sequences were generated for 79

FLUAVs.

• Sequence analysis of gene segments H1s, H1pdm, H3, N1 and N2.





Detection and characterization of FLUAV in swine in a production

system in Santa Catarina, Brazil

Maicom Vinícios Ferreira, DVM, MSc.

22,000 sows

47 swine producers

60,000 weaners/month

25 swine producers

230,000 m2

300 swine producers

Weaner Nursery Growing-Finishing



• Prevalence: 40%

• Confidence level: 95%

• Accuracy level: 5%

• Finite population formula: 60,000 piglets

• Sampling: 367

Sampling and methods

Farm City                 Latitude       Longitude     No Piglets Sampling

• Sampling of 423 pigs

• Elisa, HI

• Nasal swab: RT_qPCR

• Subtyping: multiplex PCR



• RT_QqPCR for FLUAV

Results

Farm No Piglets Sampling Date                  Age            No Origens    No Positive   % Positive 



• Elisa: 68% positive

• HI: H3N2, pN1N1, H1N2

Results



• H1N2- 1B2.2

• H1N1- 1A3.3.2

• H3N2 unclassified, isolated in 2015

• pH1N1 + H1N2 + H3N2 : 4

• pH1N1 + H1N2 : 4

• pH1N1 + H1N2 + H3N2 : 4

• H1N2 + H3N2 : 7

• pH1N1 + H3N2 : 27

• pH1N1: 59

• H1N2: 7

• H3N2 : 82

• Unclassified: 41

Results - HI



Results - Subtyping

% of positive samples – Subtyping by RT-PCR



Antigenic Cartography

1) Production of hyperimmune serum in piglets

Sera were produced against 13 samples of influenza virus:

• 2 H1N1 (1A.3.3.2/npdm*)

• 2 H1N1 (Other-Human-1B.2/ delta2)

• 2 H1N2 (1B2.2/delta-like)

• 1 H1N2 (1A.3.3.2/npdm)

• 6 H3N2.

*According to Global Swine H1Classification (tool available in IRD).

- In 2019, more hyperimmune serum is expected to be produced against

new influenza samples of the H3N2 subtype.



2) Propagation of control viruses

donated by the NADC / USDA

• Eleven IAVs (5 H1N1, 1 H1N2 and

5 H3N2)

• All viruses were propagated in

SPF eggs or MDCK cells, and are

stored at -70 ° C.

A/Swine/Iowa/1973 (H1N1) 

A/Swine/Kentucky/02086/2008 (H1N1) 

A/Swine/Minnesota/02011/2008 (H1N2) 

A/Swine/Illinois/00685/2005 (H1N1) 

A/Swine/Ohio/511445/2007 (H1N1) 

A/California/04/2009 (H1N1) 

A/Swine/Texas/4199-1/1998 (H3N2) 

A/Swine/Colorado/23619/1999 (H3N2) 

A/Swine/Minnesota/01146/2006 (H3N2) 

A/Swine/New York/A01104005/2011 (H3N2) 

A/Swine/Iowa/A01480656/2014 (H3N2) 

3) Panel of porcine sera produced against major IAV cluster and sub-

clusters (provided by the NADC / USDA).



4) Training in antigenic cartography, carried out at

Embrapa Swine and Poultry on March 2018.

Instructor: Sara Lopes (University of Cambridge, UK).



Ongoing and Future Projects

• Genomic sequences deposited at Genbank: lack analysis and publication

results (in 2019).

• New sequencing will be carried out in 2019 (viruses isolated between

2016 and 2019).

• Continue to monitor influenza in pigs.

• Increase sequencing capabilities and the phylogenetic analysis of

Brazilian swine influenza virus sequences.

• Test vaccine protocols.



Thank you
janice.zanella@embrapa.br
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