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Rhinitis in itself is no more than an inflammation of the nasal 
mucosa. Therefore, Atrophic Rhinitis (AR) is an inflammation of 
the nasal mucosa with cellular lesions in the epithelium and in 
the bony base of the nasal turbinates, with atrophy of these and 
even deformation of the bones and anatomy of the snout.

Atrophic rhinitis is present in all countries where there is swine 
production, and it has two presentations :
• Progressive Atrophic Rhinitis (PAR): caused by toxigenic 

Pasteurella multocida (Pm) type D as the primary 
agent, together with other infectious agents; the most 
characteristic of these is Bordetella bronchiseptica (Bb). 
It is the most serious presentation, in both clinical and 
economic terms.

• Regressive or Non-Progressive Atrophic Rhinitis (RAR 
or NPAR): caused by toxigenic Bordetella bronchiseptica. 
It causes reversible lesions, mainly in young piglets 
(6-7 weeks old). Moreover, Bb is also a primary cause of 
bronchopneumonia and in older pigs contributes to the 
Porcine Respiratory Disease Complex (PRDC).

1. Progressive Atrophic Rhinitis (PAR)

The importance of Pm as a respiratory disease agent in pigs has 
been recognised for more than 125 years, yet this bacterium 
continues to significantly impact swine health worldwide as 
a cause of progressive atrophic rhinitis and pneumonia. Five 
capsular serotypes (A, B, D, E and F) are recognised, with A and D 
comprising most swine isolates. Serotype A is most commonly 
cultured from pneumonic lungs while most PAR isolates are 
serotype D (1). 

Nevertheless, Pm alone is not able to cause the disease and 
previous colonisation by another  agent is essential, for example 
Bb, which produces cytotoxins that damage the mucociliary 
apparatus, thereby facilitating subsequent infection. Although 
Pm has several virulence factors (capsule, LPS endotoxins), the 
causal agent of AR is the dermonecrotic toxin which damages 
the mucosa and interferes with bone formation (inhibiting 
osteoblast activity and promoting osteoclast activity) and 
consequently produces lesions in the nasal turbinates and in 
the  epiphysis of the long bones (Figure 1) (2). 
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Figure 1. Pathogeny of AR. 
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WHAT IS HIDING UP YOUR PIGS’ SNOUTS?

Pm can be isolated from the nasal cavity and tonsils of healthy 
animals and for this reason, healthy positive sows can act 
as reservoirs and infect other negative sows or piglets; this 
subclinical phase is especially significant as it can last for 
months or even years. The main transmission route is by nasal 
contact, although aerosol transmission should also be taken 
into account. There are also various predisposing factors that 
can increase the incidence of PAR, for example: high density 
of animals, mixture of animals from different batches, poor 
ventilation (and consequently high concentrations of ammonia 
and dust) and deficient colostrum intake (and therefore 
insufficient maternal immunity) (1).

Sneezing in piglets is often the first clinical sign of PAR but 
also results from infection with other pathogens that produce 
acute rhinitis. Pigs may continue to sneeze, snuffle, and snort 
throughout the growing period and a variable amount of 
serous to mucopurulent nasal and ocular discharge may be 
observed. Tear staining that radiates from the medial canthus 
of the eye as a result of nasal lacrimal duct occlusion may be 
present in either NPAR or PAR, but epistaxis is typically observed 
in PAR. Also specific to PAR is ensuing snout deformation 
(Figure 2). The most common visible manifestation of PAR is 
brachygnathia superior; lateral deviation of the snout may be 

evident when more extensive deformation of the bone occurs 
on one side of the head than on the other.  The prevalence of 
snout distortion varies between outbreaks, and not all pigs with 
significant turbinate atrophy develop pronounced distortions. 
Growth retardation and reduction in the efficiency of feed 
utilisation are often seen (1).
  
The diagnosis of PAR is based mainly on the identification of the 
previously described symptoms, evaluation of the turbinate 
lesions, isolation and identification of the toxin by PCR 
(nasal swabs, oral fluid) (3). When severe PAR is first detected, 
infection may have actually occurred weeks or months earlier 
and evidence of toxigenic Pm may be difficult to obtain. In such 
cases, it is recommended that less severely affected (usually 
younger) pigs are examined (1). 

Treatment should involve a multifactorial approach, the 
primary objective being to reduce the prevalence of Pm (and 
Bb) by vaccination of the breeding sows; additionally, if the 
prevalence is very high and there are problems, antibiotic 
treatment may also be given to the sows and piglets (1).

Finally, prophylaxis is focussed essentially on vaccination of 
the breeding sows with primary vaccination with two doses 
(6-7 and 3-4 weeks before farrowing) and a booster dose before 
each subsequent farrowing (3-4 weeks before). In order to 
achieve excellent protection by vaccination, good colostrum 
intake is essential so that transmission of maternal immunity 
to the piglets is ensured (3). 

Medication and vaccination should never be introduced 
without concurrent attempts to improve management and 
husbandry. All-in/all-out systems are favoured for farrowing, 
weaner, and preferably fattener units. Stocking density should 
be reduced, strict hygiene measures should be implemented, 
and ventilation rates should be maintained in order to reduce 
airborne bacteria, noxious gases, and dust. The age of the sow 
herd can be allowed to rise to avoid the introduction of large 
numbers of infected new gilts. Steps should also be taken to 
reduce factors that stress young pigs, including temperature 
variations, chilling, and draughts (3). 

Figure 2. Lateral deviation of the snout  in a fattening pig. 
Picture taken from the field (HIPRA).  
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2. Non Progressive Atrophic Rhinitis (NPAR)

This rhinitis is caused by Bb, which is highly prevalent among 
swine and frequently isolated both from pigs with pneumonia 
or atrophic rhinitis as well as from those that are apparently 
healthy. Pigs of all ages are susceptible to infection, but many 
litters are colonised by Bb at an early stage, most likely due to 
exposure from nursing sows. Bb persists in the nasal cavity for 
at least several months and perhaps indefinitely (1). 

Expression of most virulence genes requires coexpression of 
the BvgAS (Bordetella virulence genes) system; this process, 
known as phenotypic modulation, is fully reversible and is an 
important adaptive response of the organism to changes in 
the environment. So, it is in phase 1 (virulent phase) that Bb 
expresses its virulence factors, amongst which, as in the case 
of Pm, the dermonecrotic toxin is particularly noteworthy 
and is responsible for the turbinate lesions (1). Apart from 
these lesions, Bb can also colonise the lung and cause 
bronchopneumonia as a result of its cytotoxic capacity in the 
pulmonary alveoli.  On the other hand, the important role 
played by Bb as a predisposing factor for other conditions, for 
example polyserositis, is becoming increasingly clear (3). 

Its main route of transmission is via aerosols generated in 
sneezes and with coughing; furthermore, the possibility of 
transmission between neighbouring farms (short distances) is 
also mentioned (1). 

The clinical signs are mainly respiratory problems (sneezing, 
nasal and ocular secretion and frequent dry coughing), 
especially in the initial phase that can subsequently develop 
into NPAR, with typical lesions in the nasal turbinates (2)(3). 

The typical lesion, therefore, is atrophy of the nasal turbinates 
in animals between 6 and 7 weeks of age (although this atrophy 
will resolve if there are no complications), but cranioventral 
bronchopneumonia may also be observed (with fibrinous 
pleuritis in chronic cases) and fibrinopurulent polyserositis if 
there is co-infection with HPS, amongst other causal agents of 
polyserositis (Figure 3). 

As with Pm, diagnosis is based on identification of the clinical 
symptoms, isolation, although it is a long and laborious 
process, or on identification by PCR, which can be done using 
nasal swabs or oral fluids, or by the evaluation of the nasal 
turbinates (3).
 
Treatment and prophylaxis are virtually the same as for Pm: 
vaccination plus antibiotic treatment, and vaccination plus 
improvement of management, respectively (3). 

REFERENCES
1.  Brockmeier SL et al. 2012. Diseases of swine; 49:670-679

2.   Straw, B et al. 1999. Pig diseases; 477-500. Inter-médica. ASÍS.

3.  Prieto, C et al. 2017. Infectious diseases of pigs; 89-92. Servet. 

WHAT IS HIDING UP YOUR PIGS’ SNOUTS?

Figure 3. Turbinate and lung lesions in a nursery pig affected by NPAR. 
Picture taken from the field. Histology and Anatomical Pathology, Faculty of 
Veterinary Medicine, University of Murcia (Spain).




