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History 
Lesson

Today we recognize PCV2 as an economically significant disease-causing 
pathogen that is important enough to vaccinate all growing pigs for 
within the modern swine production systems of the world.

For many years, however, the debate was active as to association and 
causality of PCV2 in disease processes.

Release of the first doses of commercial PCV2 vaccine in the U.S. in 2006 
actually lead to a negative economic period on pork producers due to a 
sudden increase in supply, due to improved survivability.

But for over 10 years, we debated while pigs suffered from multi-
systemic disease.

Will emerging strains of PCV2 and now PCV3 follow the same path?



Giving Credit 
Where Credit 

is Due

• There is a great deal of 
past and present work 
being done from which I 
have drawn and blended 
with my experiences in 
the field.

• Ellis, Nauwynck, 
Segales, Palinski, 
Arruda, Madsen, 
Opriessnig, Harding



Causality
• Koch’s postulates were introduced in the 19th century

• First form of a rigid process to establish causality
• Unfortunately with PCV2 those postulates are not 

possible to meet
• Subclinical infection
• PCV2 requires co-infection or immune 

stimulation
• Not uncommon occurrence

• Recognized as early as the 1930’s when dealing 
with viral diseases (Rivers)

• Others including Lilienfeld, Hill, Evans, Johnson 
in the 1960’s and 1970’s

• More recently Fredricks and Relman in the 
1990’s looking at molecular/sequence-based 
guidelines



Evans’ Unifying Concept
Henle-Koch Postulates Evans Unifying Concept



Why Does This Matter?
Continued activity of PCV2 Emergence of PCV3



Could PCV2 
Evolution Be Part 
of the Problem?

• Credit: Dr. Darin Madsen, ISU



PCV2 Evolution
If not now, when will it be a problem?

There is no doubt that 
PCV2 has evolved over time.

That evolution has a lot to 
do with understanding viral 
replication

Inadequate vaccination 
programs (timing, frequency, 
dose)

Co-infections and immune 
activation are additive to 
the problem.

Scientific basics



Emergence of PCV3



More on Emergence of PCV3



But We are Still Divided
We’ve been here before!

• Reports of multi-systemic 
disease

• Oftentimes with co-
infections

• Presence of PCV3 without 
obvious clinical signs

• Robust debate within the 
veterinary community

But some things are different!

• A clear memory of PCV2 and 
whether it was “circus” virus

• Higher levels and higher 
utilization of advanced 
diagnostics (NGS, RNAscope)

• Prescription platforms for 
vaccines and associated 
resolution of clinical signs



Scientific Basics in Academia



Scientific 
Basics in the 
Field



Scientific Basics in the Field



Scientific Basics in the Field



Investigate and Collaborate
Attend the MeetingsReview the Literature



Take Homes

• New pathogens and strains of 
pathogens continue to emerge 
throughout the pork industry 
worldwide

• Past history with a major pathogen, 
PCV2, is a history that we do not 
want to repeat

• Sensible causality criteria are 
needed to help that along

• Advanced disease diagnostics are 
helpful to correlate with clinical 
disease expression at the farm level

• Staying up to date on the written 
and spoken literature are key to 
moving forward with emerging 
pathogens.


