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arcoids are the most common skin tumors in horses,1
and various treatments are applied with varying degrees of success and diverse recurrence rates. Bacillus
Calmette-Guérin (BCG) is a modiﬁed Mycobacterium
bovis strain, developed in Paris at the beginning of the
20th century and used as an immunotherapeutic agent
since the Second World War. Intralesional application of
BCG has been used to treat equine sarcoids since the
1970s2,3 and success rates vary from 59 to 100%.1 The
best results are obtained when treating periocular sarcoids and the worst when limbs and axillary region are
affected.4–6 Large lesions also have a less successful outcome than smaller ones.5,6 Both local and systemic
reactions have been described after the intralesional injection of BCG.
BCG is used in human medicine as an immunotherapeutic and one of the complications reported is
‘‘BCGitis’’: a severe systemic disease characterized by
bronchopulmonary lesions and a granulomatous hepatitis.7–9 This complication can occur soon after BCG
administration9 but can be delayed for up to several
years.10,11 All reports involve individuals being treated
for urinary bladder cancer by intravesical instillation of
BCG.7,8,10–12 Treatment of BCGitis involves administration of rifampin and isoniazid combined with
prednisolone, and is usually successful.7,8,11
This report describes an adult horse that developed severe interstitial pneumonia, pleuritis, granulomatous
lymphadenopathy, and hepatopathy bearing many similarities to BCGitis as described in humans after the
administration of a live BCG vaccine for the treatment
of equine sarcoids.
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Case Report
A 16-year-old gelding was presented to the Department of Equine Sciences at Utrecht University with a
skin problem that had started 6 years previously as a
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small ‘‘wart,’’ which was removed by the local veterinarian (but not submitted for histology). The lesion recurred
but remained small for the next 5 years. The lesion then
increased in size to approximately 15  15 cm over 1
year, and a large area with wart-like lesions gradually
developed on the left shoulder. Both areas had alopecia
and scaling, but were not pruritic. The lesions had been
treated with various topical antifungal medications without resolution or reduction in size.
At the time of presentation, the horse was in good physical condition and clinical examination revealed no
abnormalities, with a respiratory rate of 12 breaths/min,
heart rate of 36 beats/min, and rectal temperature of
37.9 1C. Histopathological examination of a biopsy taken
from the pectoral region revealed a neoplastic mesenchymal proliferation of pale ﬁbroplasts exhibiting
mild pleiomorphism associated with epidermal hyperplasia and hyperkeratosis. These changes are consistent with
a diagnosis of equine sarcoid. After diagnosis, the horse
was treated with intralesional BCG injections of a live, attenuated BCG vaccinea on 4 occasions with 3-week
intervals. Between 2.6 and 3.6 mL was injected on each
occasion. After each treatment, the horse had both a local
and systemic reaction, as evidenced by swelling of the pectoral region, lethargy, and inappetance. By the time of the
4th treatment, the skin lesions had decreased in size.
A week after the last BCG injection, the horse again
developed local swelling at the injected site and fever, and
became anorectic. The fever subsided after the administration of nonsteroidal anti-inﬂammatory drugs
(NSAIDs), but the horse remained anorectic. Several
days later (10 days after the last BCG treatment), the
horse was admitted to the Department of Equine Sciences at Utrecht University because the fever had recurred
(40.1 1C). The horse was also coughing and demonstrated mixed dyspnea. The respiratory rate was 32 breaths/
min and there was increased abdominal effort. Wheezes
and crackles could be heard on thoracic auscultation.
The horse had also lost a considerable amount of weight
in the preceding weeks.
Blood examination revealed a moderate leukocytosis
(17.8  109/L; normal 5 7.0–10.0  109/L) and the total
protein concentration was increased to 91 g/L (normal 5
60–85 g/L). Treatment was initiated with antibiotics
(gentamicinb, 6.6 mg/kg, IV q24h and procaine penicillinc G, 20,000 IU/kg daily IM), ﬂunixind (1.1 mg/kg, IV
q12h), and clenbuterole (0.8 mg/kg PO q12h).
Radiography of the thorax revealed multifocal granular pulmonary opaciﬁcation, indicating interstitial
pulmonary disease (Fig 1), and ultrasonography demonstrated a slight irregularity of the lung edges but no ﬂuid
was visible in the thorax.
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Fig 1. Radiograph of the thorax demonstrating granular pulmonary opaciﬁcation.

Transtracheal wash was performed on 3 occasions but
no pathogenic bacteria were cultured; Ziehl-Neelsen
stains were negative and polymerase chain reaction
(PCR) failed to demonstrate mycobacterial DNA.
Broncho-alveolar lavage was also performed and the percentage of the different cell types was within the reference
range, except for an increased number of mast cells (8%,
normal o2%).
The signs were considered to be the result of an immune-mediated reaction; treatment was initiated with
dexamethasonef (0.08 mg/kg IV q24h) instead of
NSAIDs, and 2 days later antibiotic therapy was
stopped. Clinical status improved and the dexamethasone dosage was reduced (to 0.04 mg/kg). Twelve days
after admittance the horse was discharged from the clinic, with prednisoloneg (1 mg/kg PO q24h) for 4 weeks. At
that time the respiratory rate was 16 breaths/min and the
rectal temperature was normal at 37.0 1C.
Nearly 7 weeks later, the horse was readmitted, again
with a poor appetite, lethargy, and fever. The respiratory
rate was 44 breaths/min, the pattern was abdominal, and
wheezes and crackles could again be auscultated on the
thorax. Percussion of the thorax did not reveal abnormalities. Radiography still indicated a pattern consistent
with interstitial pneumonia, and mature neutrophilia was
also present once more (20.0  109/L). The prognosis
was considered to be very poor and euthanasia was advised, but this was declined by the owner.
Treatment was again commenced with corticosteroids
(dexamethasone,f 0.08 mg/kg IV q24h), and ipratropium
bromideh (9 actuations every 6 hours per inhalation) was
added to the treatment protocol. This led to some clinical
improvement.
After readmission, a lung biopsy was obtained and
histological evaluation revealed multiple tubercle-like
processes with granulomatous lesions, with central necrosis and calciﬁcation. More peripherally, histiocytic
epithelioid cells and several multinucleated giant cells
(Langhans type) were observed. Ziehl-Neelsen stains
were negative, but the histological ﬁndings were suggestive of mycobacterial disease and thus tuberculosis could
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not be ruled out. Samples were submitted for real-time
PCR targeting the IS6110 element13 to determine if
DNA from Mycobacterium tuberculosis complex was
present, with a negative result.
After 2 weeks of dexamethasone treatment, prednisolone administration was commenced, but a day later
fever recurred and dexamethasone was again administered. Several days thereafter, the results of
histopathology of the lung biopsy became available.
Because the horse had been imported from Eastern Europe in its youth, tuberculosis could not be ruled out as a
differential diagnosis. Because of the public health concern and the very poor prognosis, given the persistence
and recurrence of the signs, the horse was euthanized and
necropsied with the owners’ consent.
Macroscopically, an extensive multifocal granulomatous pneumonia (Fig 2) associated with severely enlarged
tracheobronchial lymph nodes and multifocal small ﬁbrous ﬁlaments on the pulmonary pleural surface were
seen. On histology, multiple granulomas were present
(Fig 3a) in both pulmonary interstitium and lymph nodes
They were characterized by a pale necrotic center surrounded by abundant epitheloid macrophages and
several multinucleated Langhans giant cells, and a dense
peripheral lymphoplasmacytic inﬁltrate associated with
scant ﬁbrosis (Fig 3b). Ziehl-Neelsen stains of these lesions were again negative. Multifocal to coalescing
granulomatous dermatitis and panniculitis were also
present at the former BCG injection sites, of which
Ziehl-Neelsen stains revealed very faint acid-fast, rodshaped bacteria in the necrotic centers. In the liver, small
granulomas were also present, although these were not as
well deﬁned as those in the lungs.
Smears taken from the lungs were also stained for acid-fast bacteria (Ziehl-Neelsen stain), and acid-fast rods
were recognized in several smears. Three attempts lasting
between 12 weeks and 5 months failed to culture mycobacteria (using both solid and liquid culture media) from
affected lung tissues. Spoligotyping, a PCR-based typing

Fig 2. Macroscopic view of the pulmonary cut surface indicating
multiple discrete pale granulomatous nodules ranging from approximately 3 to 5 mm in diameter.
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Fig 3. (a) Photomicrograph of a multifocal to coalescing granulomatous pneumonia. The well-circumscribed granulomata are
characterized by a pale center, made up of central necrosis surrounded by epitheloid macrophages admixed with multinucleated
Langhans giant cells and a peripheral basophilic rim predominantly
consisting of lymphocytes and fewer plasmacytes (hematoxylin and
eosin [HE] stain). (b) Photomicrograph with a higher magniﬁcation
of a pulmonary granuloma displaying a pale necrotic area (top
right) and 2 multinucleated giant cells of the Langhans-type with a
crescent-shaped peripheral cluster of nuclei and abundant eosinophilic granular cytoplasm (near bottom left corner), HE stain.

system for identiﬁcation and differentiation of M. tuberculosis complex strains,14 and a real-time PCR targeting
IS611013 were performed on samples from lung tissue.
All attempts failed to detect mycobacterial DNA. However, spoligotyping was also performed on material from
the Ziehl-Neelsen stained slides (both positive and negative), and here results strongly indicated the presence of
members of M. tuberculosis complex; but the ﬁnal identiﬁcation as M. bovis or M. bovis BCG remained
inconclusive because of incomplete spoligo patterns.15
The BCG vaccine applied to the horse was cultured and
positively identiﬁed as M. bovis BCG by spoligotyping.
In conclusion, results of spoligotyping strongly suggested the presence of M. tuberculosis complex DNA, but
the strain could not be identiﬁed and repeated attempts
to conﬁrm the presence of mycobacteria by culture failed.

BCG is generally considered a safe treatment for
equine sarcoids. However, after injection, necrosis, ulceration, and discharge may be seen. Also, some horses
demonstrate general malaise, anorexia, pyrexia, lymphadenopathy, and leukocytosis.1 These changes are
transient, but some clinicians advocate pretreatment with
ﬂunixin-meglumine combined with corticosteroids.
However, this suppresses the immunological response,
which is considered to be instrumental to the clinical response. The horse in this report showed more severe
clinical and pathological clinical signs after injection
than usually observed. More severe reactions are described anecdotally, and there has been some debate
regarding the safety of dead and live BCG vaccines, with
some discouraging the use of live vaccines. However,
there is a lack of scientiﬁc evidence to justify this point of
view. Moreover, until now, no BCG strain has been
found to be far more virulent than others.11 BCG vaccine has been used on more than 1,000 occasions in
Utrecht, and the complication described in the present
report has not been observed previously.
In human medicine, a severe systemic disease, described as BCGitis, has been reported after treatment
with BCG (in patients with bladder cancer).7–9 The condition is reported infrequently16 and patients suffer from
pulmonary lesions and a granulomatous hepatitis. Mycobacteria are not always detected antemortem, and it is
considered to be the result of bacterial dissemination
rather than a hypersensitivity reaction.12
The ﬁndings in this horse are similar to those described
in human patients suffering BCGitis: granulomatous lesions in lungs and associated lymph nodes and in the
liver. The histological ﬁndings were consistent with mycobacterial infection. Initially, mycobacteria could not
be identiﬁed in the lung biopsy or in the lungs (at pathology), but smears taken postmortem revealed acid-fast
rods. To conﬁrm a diagnosis of BCGitis, the mycobacteria would need to be cultured and identiﬁed as M. bovis
BCG. However, repeated attempts to culture the agent
failed. Alternatively, direct detection of the agent in tissues by molecular techniques could also conﬁrm the
diagnosis. M. tuberculosis complex DNA was indeed detected in a few specimens by spoligotyping, but further
identiﬁcation to the species level failed for unknown reasons. The horse in this report had been imported from
Eastern Europe in its youth, and previous exposure to
mycobacteria may have primed the immune system and
increased susceptibility to BCG. Notably, the frequency
of BCG therapy complications was higher in human patients who suffered from tuberculosis previously than in
those who had not.17 The uncertain history of the horse,
from a region in which tuberculosis is more prevalent
than in The Netherlands, increased concerns that mycobacteria could be responsible for the clinical signs
observed.
Trauma is considered to play a role in dissemination of
BCG in human patients. Five patients developed BCGitis after intravesicular BCG treatment, three of which
had suffered bleeding at the time of BCG administration.7,8 It cannot be excluded that some of the BCG in
this horse reached the blood circulation, allowing its
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spread to other organs. A delayed reaction to BCG has
also been described, and it has been proposed that a reservoir of dormant M. bovis may become established after
BCG treatment, from which reactivation may occur at a
later date, possibly after immuno suppression.10 In this
horse, mycobacteria were indeed identiﬁed at the site of
BCG injection in the pectoral region and from this site
they may have spread.
The ﬁndings in the present patient are essentially the
same as those described in 7 horses and termed idiopathic
granulomatous pneumonia.18 Those authors point out
that the pulmonary lesions seen in their equine patients
are very similar to those described in human sarcoidosis,
and in recent studies of human sarcoidosis mycobacterial
DNA has indeed been detected in lung tissue and
blood.19,20–22 This provides some evidence to suggest
that mycobacteria may play a role in equine granulomatous (lung) disease. Similarly, 4 horses treated with an
immunotherapeutic agent based on a mycobacterial cell
wall extracti also developed multifocal pulmonary granulomas, providing additional support for this theory.23
The diagnosis of equine idiopathic granulomatous
pneumonia depends on histological conﬁrmation and exclusion of known etiological agents.18 The histological
ﬁndings in the horse in the present report conﬁrmed
granulomatous pneumonia, and it was only when smears
from a large surface area of the lung were stained that
mycobacteria were found. This provides further evidence
for the role of mycobacteria in equine granulomatous
lung disease and underlines the difﬁculty in showing their
presence.
Human patients suspected of suffering from BCGitis
are treated with a combination of tuberculostatic antibiotic drugs (usually isoniazid and rifampin), and
corticosteroids (prednisolone). This combination of
drugs was successful in all 5 BCGitis cases reported by
Steg et al.7 This may explain the transient improvement
seen in this horse after treatment with corticosteroids.
However, the prognosis of systemic granulomatous disease in horses is considered poor24 and corticosteroids
remain the mainstay of therapy, despite a lack of scientiﬁc evidence conﬁrming their efﬁcacy. The horse in the
present case was euthanized when the results of the lung
biopsy (mycobacterial disease) became known, both because of the poor prognosis for the horse itself and
because of public health concerns, because tuberculosis
could not be ruled out at that time. It was considered unacceptable to expose people and other horses to an
animal possibly suffering tuberculosis, and for this reason the horse was not treated with tuberculostatic drugs
such as isoniazid and rifampin. It was not until 11
months later that it was proven with certainty that the
horse had not suffered from tuberculosis.

Footnotes
a

Medac GmbH, Wedel, Germany
Gentamicine 5%, Eurovet, Bladel, The Netherlands
c
Depocilline, Mycofarm, De Bilt, The Netherlands
d
Bedozane, Eurovet, Bladel, The Netherlands
b
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Ventipulmin, Boehringer Ingelheim, Alkmaar, The Netherlands
Dexadreson, Intervet Nederland BV, Boxmeer, The Netherlands
g
Pharmacy of the Faculty of Veterinary Medicine, Utrecht, The
Netherlands
h
Atrovent, Boehringer Ingelheim, Alkmaar, The Netherlands
i
Equimmune IV, Vetrepharm Research Inc, Athens, GA
f
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