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Equid herpesvirus 1 and rhodococcus equi coinfection in a foal with bronchointerstitial 
pneumonia
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ABSTRACT. A 2-month-old foal with septic shock and severe respiratory distress was referred to the Veterinary Teaching Hospital. Due 
to poor prognosis, the foal was euthanized. Histopathology showed lesions suggestive of Rhodococcus equi infection associated with a 
diffuse interstitial infiltrate of foamy macrophages and syncytial cells presenting large acidophilic intranuclear inclusion bodies, fibrin 
exudates and hyaline membranes. Bacteriological examination from lung and respiratory exudates confirmed R. equi infection, whilst 
immunohistochemistry and PCR yielded a positive result for Equid herpesvirus type 1 (EHV-1). Several etiologies have been proposed for 
bronchointerstitial pneumonia in foals, although a multifactorial origin for this lesional pattern could be possible. This work is the first one 
describing a combined EHV-1 and R. equi infection in a foal affected with bronchointerstitial pneumonia.
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Bronchointerstitial pneumonia (BP) is a sporadic disease 
in foals characterized by a rapid and fatal onset. Affected 
animals are commonly one to four months old and present 
a range of clinical patterns that can consist of a total lack of 
clinical signs to an acute evolution with dyspnea, tachypnea, 
pyrexia, variable hypercapnia and severe hypoxemia, com-
monly classified under the umbrella of acute respiratory dis-
tress [3, 4]. In this case, patients are typically unresponsive 
to treatment, and prognosis is guarded, turning this condition 
into an important concern for equine practitioners.

Grossly, a diffuse to lobular pattern of lung consolidation 
is commonly found. Typical histology findings in those areas 
are epithelial necrosis, hyaline membranes, fibrin exudates 
and a mixed population of neutrophils and syncytial cells in 
alveoli and bronchi [2].

A viral origin has been traditionally suspected, being 
Equid herpesvirus type 2 (EHV-2) or Equine Influenza virus, 
the most commonly isolated in case of BP [2, 6, 10]. Howev-
er, concomitant bacterial infections, overall by Rhodococcus 
equi, are a common finding in BP, with more than 40% of 
these animals showing foci of liquefactive or pyogranulo-
matous pneumonia [3].

A 2-month-old foal, Andalusian breed, weighting 85 kg, 
with a 2-day evolution history of profound dyspnea and 
tachypnea, was referred to the Veterinary Teaching Hos-

pital of the University of Cordoba. On admission, the foal 
presented septic shock and severe respiratory distress with 
fever (39.1°C), prolonged capillary refill time (4 sec), grey 
mucous membranes, hypovolemia, hypotension, azotemia, 
severe hypoxemia and hypercapnia with respiratory and 
metabolic acidosis. Thoracic ultrasound showed numerous 
abscess-like images (mean size 6 × 5 cm) on both lungs. Due 
to poor prognosis, the foal was euthanized.

At necropsy, both lungs appeared diffusely edematous and 
reddish, non-collapsing and consolidated, being this lesion 
more apparent in ventral locations of the right lung (Fig. 1). 
In cranioventral areas of the left lung, a pyogranulomatous 
bronchopneumonia composed of coalescing nodules rang-
ing up to 10 cm was recorded. There were also two nodules 
(5 cm) in the caudal lobes of the left lung (Fig. 1). Mesen-
teric lymph nodes were also enlarged.

Microscopically, pyogranulomatous nodules featured 
a necrotic center with debris and degenerated neutrophils 
surrounded by macrophages, lymphocytes, plasma cells 
and fibroblast, but lacking a real fibrous capsule. Intracy-
toplasmatic coccobacilli bacteria were easily distinguished 
in some macrophages. In the parenchyma surrounding these 
nodules and diffusely in the right lung, the most striking 
finding was the presence of a diffuse interstitial infiltrate 
of foamy macrophages and syncytial cells accompanied by 
bronchiolar and alveolar epithelium necrosis, fibrin exudates 
and hyaline membranes (Fig. 2). Numerous foamy macro-
phages and syncytial cells presented large acidophilic intra-
nuclear inclusion bodies (Fig. 2, inset A). Mesenteric lymph 
nodes showed a pyogranulomatous lesion similar to the one 
described in the left lung.

Gram, Periodic acid Schiff, Grocott’s methenamine silver, 
Ziehl-Neelsen and Giemsa techniques were performed in 
order to confirm the presence of any pathogen.
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Intracytoplasmatic bacteria observed in lung macrophages 
were Gram positive and identified as R. equi by means of 
lung and exudate bacteriological examination. No other 
agent was identified. An immunohistochemical study was 
performed in order to recognize the viral agent responsible 
for the intranuclear inclusion bodies. An avidin-biotin-per-
oxidase technique using a caprine anti-EHV-1 polyclonal an-
tibody (VMRD Inc., Pullman, WA, U.S.A.) was performed 
following previous reports [12]. Inclusion bodies, both those 
easily identified in syncytial cells and the inconspicuous 
ones in foamy macrophages, showed a strong immunostain-
ing (Fig. 2, inset B). Tissue samples from lungs were sent to 
the National Reference Laboratory for Equid Herpesviruses, 
and a nested multiplex PCR was performed following a 
previously described method [13]. Samples were positive for 
EHV-1, but negative for EHV-4, EHV-2 or EHV-5.

The histological lesion was BP with the presence of 
syncytial cells and foamy macrophages containing EHV-1 
inclusion bodies and a concurrent pyogranulomatous pneu-
monia and mesenteric lymphadenitis. Based on histological 
findings, biomolecular and bacteriological examinations, a 
diagnosis of EHV-1 and R. equi coinfection was made.

This foal came from a farm with enzootic R. equi infection, 
and several newborns in the same season had been treated 
for this reason. EHV-1 cases (abortions) had been sporadi-
cally diagnosed in the premises, and a vaccine program had 
been established. Nonetheless, foals can get infected during 
their first week of life independently of the mare vaccination 
status [5, 9].

The histological appearance found in our case (right 
lung and areas surrounding pyogranulomas of the left lung) 
matches previous descriptions in subacute stages of BP, with 
a predominance of hyaline membranes and an alveolar fill-
ing of neutrophils and foamy macrophages, some of which 

turn binucleated or multinucleated, forming syncytia [2, 3]. 
The frequency of syncytial cells in BP is different between 
reports, but they have been consistently found in retrospec-
tive reviews [8, 10, 11]. In spite of this, no previous report 
has described the presence of obvious inclusion bodies in 
pulmonary lesions, even less in syncytial cells.

A viral etiology has traditionally been suspected for BP, 
even if it is not always easy to identify the viruses in the le-
sions. For instance, one study failed to isolate any virus [11], 
whereas only 1 out of 13 foals in another retrospective study 
resulted positive for EHV-2 [8]. A recent study associated 
BP with Equine Influenza virus [10], although no inclusion 
bodies were found in this study and hence EHV-1 was not 
investigated. None of the aforementioned reports described 
inclusion bodies in the lesions, which emphasizes the impor-
tance of this clinical case.

In most BP reported cases, a concurrent mycotic or bacte-
rial infection exists. A rich histiocytic interstitial pneumonia 
in foals has been recently linked to Pneumocystis carinii [1], 
but silver staining was negative in this foal. On the other 
hand, R. equi has been commonly isolated in cases of BP and 
even proposed as a cause [3].

In this foal, EHV-1 probably worsened an initial infec-
tion with R. equi, making the foal unable to react to both 
pathogens.

In the present case, molecular diagnosis by means of PCR 
confirmed the presence of EHV-1 in the lungs, whereas other 
herpesviral species were not identified. Moreover, strong im-
munoreactivity to EHV-1 polyclonal antibody was found in 
the inclusion bodies of syncytial cells. The utility of immu-
nohistochemistry in the detection of EHV-1 in equine tissues 
has been widely demonstrated [7, 12].

Fig. 1. Lungs; equine. Both lungs appear diffusely edematous and 
reddish, non-collapsing and consolidated (more apparent in ventral 
right lung), corresponding histologically with bronchointerstitial 
pneumonia. In the left lung, several nodules up to 10 cm in diam-
eter were noticed. Histologically, these nodules were recognized as 
pyogranulomas with presence of Rhodococcus equi.

Fig. 2. Lungs; equine. Alveolar septa and lumina show severe infil-
tration of foamy macrophages (arrows) and syncytial cells (arrow-
head), some of which contained basophilic intranuclear inclusion 
bodies. Hematoxylin-eosin. Bar: 40 µm. Inset A: Detail of inclu-
sion bodies in syncytial cell. Hematoxylin-eosin. Bar: 10 µm. Inset 
B: Immunohistochemistry using caprine anti-Equid Herpesvirus 1 
(EHV-1) polyclonal antibody showing strong immunostaining in 
inclusion bodies of a syncytial cell. Avidin-biotin-peroxidase. Bar: 
10 µm.
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EHV-1 causes respiratory, neurological and generalized 
neonatal disease as well as abortion [9]. Systemic neonatal 
infections with EHV-1 are possible and fatal, with similar le-
sions to those observed in aborted fetuses [3]. Microscopical 
pulmonary changes consist of interstitial edema and infiltra-
tion of lymphocytes and macrophages and severe necrosis 
of bronchial and alveolar epithelial cells. Inclusion bodies 
are usually found in the nuclei of the bronchial and alveolar 
epithelia. These features match with lesions reported in this 
case, although the presence of inclusion bodies was in both 
macrophages and syncytial cells.

To the knowledge of the authors, this is the first descrip-
tion of EHV-1 inclusion bodies in syncytial cells of a foal 
with bronchointerstitial pneumonia. The concomitant his-
tological, immunohistochemical and molecular evidences 
of EHV-1 in this case reinforce the role of this virus in this 
disease.
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