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The role of Haemophilus parasuis in nursery mortality 
Simone Oliveira, DVM, MS, PhD candidate, Carlos Pijoan, DVM, PhD, Robert Morrison, DVM, 
PhD, MBA 

Haemophilus parasuis has recently re-emerged as one of 
the major causes of nursery mortality. The exact factors 
that have contributed to the increase in the incidence of 
H. para.souls infections in the nursery are not clear. How
ever, some hypotheses have been proposed. Segregated 
early weaning (SEW)' and PRRSV co-infections2 are two 
of the factors that have been suggested to be associated 
with the increase in mortality rates due to H. para.souis 
infections. Control of H. para.souis depends on understand
ing the epidemiology of this agent in affected herds and 
on defining its role in nursery mortality as a primary or a 
secondary agent. 

Haemophilus parasuis as a primary agent 
in nursery mortality 

In 1997 Dr. Carlos Pijoan proposed a very interesting 
hypothesis regarding the effects of modern swine prac
tices such as SEW, for example, in the development of 
disease in the nursery. I This hypothesis states that the re
duction of the weaning age results in the colonization of 
only a few pigs with the pathogenic bacterial strains re
sponsible for causing disease in the herd. These colonized 
pigs are healthy carriers of the pathogenic strains, which 
later act as the source of infection for naive pigs in the 
nursery. The onset of disease is generally observed be
tween four and six weeks in the nursery, when the levels 
of maternal immunity are no longer protective. This hy
pothesis has been tested and supported for two major bac
terial agents: Streptococcus suis' and H. parasuis. 4 An
other factor that has contributed to the increase in nursery 
mortality is the use of three-site production systems; this 
has delayed the spread of these organisms in the presence 
of protective maternal immunity. I 

The role of H. parasuis as a primary agent involved in 
nursery mortality has been well documented.4 The sever
ity of clinical signs and lesions associated with H. parasuis 
infections, as well as the age of affected pigs, depends on 
the health status of the herd and on the virulence of the 
strains involved in disease. In naive populations, mortal
ity due to H. parasuis affects especially young pigs. In 
some herds, the onset of disease can be as early as one 
week after weaning, which indicates a deficiency in ma
ternal immunity. In the majority of the affected herds, 
however, the peak of infection is generally at four to six 
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weeks after weaning, when the levels of maternal immu
nity are no longer protecti ve. Disease in susceptible herds 
is clinically characterized by the development of high fe
ver (107°F), respiratory distress, swollen joints, and cen
tral nervous systems signs. Lesions are generally severe, 
characterized by the presence of fibrinous exudate in the 
pericardium, pleura, peritoneum, synovia and meninges. 
Conventional herds tend to experience a delay in H. 
parasuis infections and in many cases only older pigs are 
affected. Sporadic arthritis and mortality in adult popula
tions involving sows and boars have been associated with 
H. parasuis infections. Another outcome associated with 
H. parasuis infections in stable herds is the development 
of pneumonia. Pneumonia caused by H. parasuis is char
acterized by the consolidation of the antero-ventral sec
tions of the lung, with the presence of purulent exudate in 
the airways. 

The control of H. parasuis as a primary agent causing 
disease in the nursery should be based on the character
ization of the prevalent strains isolated from systemic sites. 
A significant number of isolates should be characterized 
and compared to define the best approach for disease con
troL' Serotype information can be used for the selection 
of commercial vaccines. Homologous protection among 
similar serovars is generally satisfatory.6 Another option 
is to use autogenous vaccines. Genotype information is 
very useful for the characterization and comparison of H. 
parasuis strains to be included in autogenous vaccines.5 

After genotyping, dendrograms can be constructed and 
the detection of clusters of prevalent strains can easily be 
performed. The autogenous vaccine should contain at least 
one representative of each prevalent cluster of strains. 

Another important factor to be considered for the suc
cessful control of H. parasuis infections is the schedule 
of vaccination. The decision regarding the timing of vac
cination depends on the epidemiology of the infections 
in each specific herd. In herds experiencing an early on
set of disease (after weaning), piglets can be vaccinated 
at processing and at weaning. In herds that are experienc
ing a delay in the peak of mortality (around four to six 
weeks in the nursery), the vaccination can be postponed 
to weaning and two weeks later. 
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Haemophilus parasuis as a secondary 
agent in nursery mortality 

The role of H. parasuis as a secondary agent in nursery 
mortality has not been completely established. However, 
field observations suggest an increase in the occurrence 
of polyserositis in PRRS infected pigs.2 PRRS virus in
fection may predispose pigs to secondary infections by 
impairing the mechanism of non-specific respiratory de
fenses through the destruction of alveolar macrophages 
and by the induction of inflammation in the nasal mu
cosa.? Solano et al. (1997) first studied the interaction 
between PRRS virus and H. parasuis.? According to the 
authors, the infection of susceptible pigs with PRRS vi
rus followed by H. parasuis intratracheal challenge did 
not increase bacterial polyserositis as compared to the 
group inoculated only with H. parasuis. Later studie on 
the effect of PRRS virus infection on the clearance of H. 
parasuis by porcine alveolar macrophages (PAMs) 
showed that H. parasuis uptake was not affected in PAMs 
from piglets that were exposed to the virus for short peri 
ods of time. However, in the later stages of infection (168 
and 216 h), PRRSV infected pigs had a marked decrease 
in the functional ability of their PAMs to kill H. parasuis 
and produce superoxide anion after PAM stimulation.8 The 
ultrastructural characterization of PAMs infected in vitro 
with PRRS virus and H. parasuis demonstrated that du
ally infected cells showed in c reased numbers of 
phagosomes and phagolysosomes, however there was no 
significant effect of PRRS virus infection on H. parasuis 
phagocytosis.9 

Although the interaction of PRRS virus and H. parasuis 
is not clear in the literature, field experiences have sug
gested that the mortality associated with H. parasuis in
fection can be increased when PRRS is active in the nurs
ery.2 Furthermore, it has been observed that control of H. 
parasuis infections is dependent on the stabilization of 
PRRS virus infections in the herd. We have evaluated the 
effects of vaccination against H. parasuis in a herd that 
had recently had clinical PRRS in the sow herds. Nursery 
mortality had increased over the last six months and had 
reached 10% after the PRRS virus outbreaks. Thirty-two 
nursery pigs were necropsied and Haemophilus parasuis 
was detected by isolation and/or PCR in 24 of these pigs 
(75%). Each week, six groups of vaccinated pigs and two 
groups of non-vaccinated controls were followed and the 
mortality was recorded. This procedure was repeated over 
five weeks. Results showed that there was no difference 
in mortality between vaccinated and control groups (Fig
ure 1). There was a reduction in mortality rates that coin
cided with stabilization of PRRS virus infections in the 
sow farms and in the nurseries. These results suggested 
that the high mortality observed in the herd was associ
ated with the interaction between PRRS virus and H. 
parasuis. 
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Figure 1: Mortality rates observed in vaccinated 
and non-vaccinated groups. 

% 7 

6 

5 

4 

3 

2 

1 

o 
Vaccinated Control 

• Week 1 

'~ Week 2 

• Week 3 

f+ Week 4 

- Week5 

Differential diagnosis of H. parasuis 
infections 

The differential diagnosis of H. parasuis should include 
S. suis, Erysipelothrix rhusiopathiae, and Mycoplasma 
hyorhinis.IO Misdiagno is of H. parasuis systemic infec
tions are frequent and in several ca es. S. suis is frequently 
isolated from cases of polyserosi ti s, especially in dead 
pigs. In a recent trial, we isolated H. parasuis from 
euthanized, clinically affected pigs (75%) much more fre
quently than from dead pigs in the same room (25 %, Fig
ure 2). Conversely, S. suis was isolated from 60% of the 
pigs that were found dead. A mixed infection by H. 
parasuis and S. suis was observed in two euthanized pigs 
which indicates that these organisms can infect nursery 
pigs at the same time. 

Final considerations 

The control of H. parasuis depends on the definition of 
the role of this organism in nursery mortality. As di scussed 
in thi s article, H. parasuis can play either a primary or a 
secondary role in nursery disease. In nurseries primarily 
affected by H. parasuis, control can be attempted by vac
cination and/or treatment. However, in nurseries affected 
by PRRS virus, the control of secondary agents such as 

Figure 2: Comparison of Haemophilus parasuis 
and Streptococcus suis isolation from pigs 

euthanized or found dead. 

% 80 

70 

60 

50 

40 
30 
20 

10 

o 
Hps S. suis 

• Euthanized 

~ Fourd dead 

2002 Allen D. Leman Swine Conference 



H. parasuis and S. suis may be dependent on the stabili
zation of the circulation of the virus. The isolation of S. 
suis from dead pigs showing polyserositis should be criti
cally evaluated, since this organisms tends to rapidly over
grow H. para.s-uis in the carcass after death. 
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