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The evolution of the virus has followed a constant pathway 
throughout its history. Its propensity to accumulate 
mutations has helped to generate a high degree of 
variability in its genome. Over time, different genotypes 
have appeared, although not all of them have persisted 
or spread among the porcine population. At present, the 
most accepted classification distinguishes between eight 
genotypes, ranging from PCV2a to PCV2h (Franzo, 2018).

Despite this, PCV2a, PCV2b and PCV2d are the most 
widespread genotypes, accounting for 96.31% of the 
sequenced PCV2 genomes in domestic pigs (Franzo, 2018). 

The prevalence (and relevance) of these genotypes 
has changed constantly over time. PCV2a was the first 
genotype to appear, in 1996, and it dominated the 
epidemiological setting until the change to PCV2b in 2003 
(Dupont et al. 2007), which in turn was followed by the 
change to PCV2d in the same decade (Guo et al. 2010).

Despite PCV2 having a global distribution, there are 
geographical differences in the distribution of its 
genotypes (Figure 1). 

Of the 8 existing genotypes, only PCV2 a, b and d have a 
global distribution (Franzo et al. 2018); of these three, 
PCV2b is the one most isolated in Europe and the Americas. 
In turn, PCV2d was particularly relevant in Asia, where its 
isolation was greater than that of PCV2b.

Porcine Circovirus type 2 (PCV2) has been an unusual virus 
ever since its emergence in the productive setting back in 
the 1990s.

Since its discovery, this virus has been observed to be 
involved in a wide variety of clinical presentations, such as 
reproductive and respiratory conditions and the dermatitis 
and nephropathy syndrome, apart from the post-weaning 
multisystemic wasting disease. 

Despite this, the most common form of the disease is 
considered to be the subclinical (Segalés et al. 2012). The 
roles of PCV2 in these diseases, as well as its pathogenic 
mechanisms, are not entirely clear; hence, it is not so easy 
to interpret what the detection of the virus in animals or in 
tissue samples means or implies.

One of the most salient characteristics of this virus is 
its mutation rate, considered to be one of the highest 
for DNAss viruses (Firth, 2009). This finding helped to 
change the paradigm on the evolution of DNA viruses. 
In the specific case of PCV2, mutations have made the 
appearance of different genotypes possible. Another of 
the known factors is recombination, which contributes 
to virus’ diversification, this being a characteristic that is 
particularly important in the appearance of new types of 
virus.

In the case of PCV2, a number of cases of recombination 
have been described, although the reliability thereof is 
questioned by the scientific community (Franzo et al. 2018). 

Accordingly, the contribution of recombination to the 
generation of new genotypes of PCV2 remains unclear.
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As has already been mentioned, PCV2a is currently the one 
with the lowest prevalence in the aforesaid continents. In 
Africa and Oceania, PCV2a was indeed the most prevalent, 
although the amount of data available were scant and, 
hence, the results were not representative.

Despite the evolution of PCV2, it is considered that the 
immune response, both humoral and cellular, has the 
capacity to give rise to a cross-reaction among the different 
genotypes (Semadaali et al. 2015, Fort et al. 2012).

On the other hand, it has not been demonstrated that PCV2 
virulence may have varied during this evolution (Franzo 
et al. 2020), owing to which it cannot be concluded that 
there are some strains that are more virulent than others.

It is known that, in viruses in general, recombination may 
contribute to the evasion of the host immune response 
(Pérez-Losada, 2015). Nonetheless, there is no evidence 
of the existence of recombinant strains of PCV2 which 
have successfully escaped the protection offered by 
current vaccination programmes. Moreover, it should not 
be overlooked that there is currently no consensus in the 
scientific community on the existence of recombinant 
strains. Thus, we can conclude that it is currently not 
known whether recombination, as a mechanism for 
the evolution of the virus, may jeopardize the current 
vaccination plans. 

Based on the current knowledge of the virus , experts on 
PCV2 sustain that recombination is a source of genetic 
variation not sufficiently strong  to affect the protection 
capacity of current vaccines (Segalés, 2020)

A vaccine is much more than an antigen placed in 
a vial. Several other aspects, such as adjuvant and 
administration route, are fundamental when defining the 
immune response that the vaccine is going to produce.

Additionally, the formulation of the vaccine is also 
conditioned by safety aspects and other characteristics and 
requirements demanded by customers and authorities. 
For example, safety issues, protection against different 
genotypes of PCV2 or combination with vaccines for other 
diseases, as in the case of combinations with Mycoplasma 
hyopneumoniae.

Even though vaccines may produce a crossed immune 
response to different genotypes of PCV2, this does not 
guarantee that they can offer protection.

Figure 1. Global distribution of PCV2 genotypes. The pie charts represent the proportion on each continent of the genotype among the sequences of PCV2 
deposited in the public database. The figure was re-elaborated based on Franzo et al. 2018.
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Indeed, to date, it has not been possible to identify any 
marker that can accurately demonstrate whether an 
immunised animal is protected or not. Consequently, 
clinical efficacy trials, under either field or experimental 
conditions, are absolutely necessary to demonstrate 
protection against the different genotypes and thus meet 
the requirements of the authorities for inclusion into their 
indications. Of all the vaccines registered for PCV2, only a 
small number have shown their clinical efficacy against 
different genotypes of PCV2, and thus have had this 
indication registered. 

Therefore, any PCV2 vaccine might have the potential 
to prevent disease in pigs infected with certain strains of 
PCV2d; however, unless indicated, this does not mean 
that it can control infection by PCV2d in all situations, and 
even less so in situations with a medium to high level of 
challenge. 

Mhyosphere PCV® ID
Mhyosphere® PCV ID is the first and only vaccine based on 
a recombinant strain of Mycoplasama hyopneumoniae, 
called Nexyhon, which expresses the PCV2 capsid protein 
in its cytoplasm.

Mhyosphere® PCV ID demonstrated, under field conditions, 
to be able offering the following benefits: 

Control of Enzootic pneumonia, with reduction of lung 
lesions due to Mycoplasma hyopneumoniae and their 
incidence on farm.

Broad protection against PCV2 genotypes: 
Mhyosphere® PCV ID was the first vaccine in Europe 
with licensed efficacy against the most prevalent 
genotypes of PCV2 (a, b and d). Reduces viraemia, 
virus load in lungs and lymphoid tissues and the 
duration of the viraemic period. 

Reduction of the losses of average daily weight gain 
and mortality caused by the disease,  as observed in 
field studies at an age of 6 months.
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Take home messages:
In the case of PCV2, a number of cases of recombination 
have been described, although the reliability thereof is 
questioned by the scientific community.

Experts on PCV2 sustain that recombination is a source 
of genetic variation not sufficiently strong  to affect the 
protection capacity of current vaccines.

PCV2a, PCV2b and PCV2d are the most widespread 
genotypes, accounting for 96.31% of the sequenced 
PCV2 genomes in domestic pigs.

Even though vaccines may produce a crossed immune 
response to different genotypes of PCV2, this does not 
guarantee that they can offer protection.

Clinical efficacy trials, under either field or experimental 
conditions, are absolutely necessary to demonstrate 
protection against the different genotypes and thus 
meet the requirements of the authorities for inclusion 
into their indications.
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