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Case report

Rapidly progressive interstitial lung disease due to anti-melanoma
differentiation associated protein-5 requiring a bilateral lung transplant, and
complicated by kennel cough
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A B S T R A C T

The association between inflammatory myopathies anti-synthetase syndrome and interstitial lung disease has been recognized since the 1950s. Patients generally
present with gradual onset of symptoms and slow progression of fibrosis over months to years. Herein, we describe a previously well 51-year-old man who presented
with three months of progressive small joint arthritis, cough, dyspnea, and eventually hypoxemic respiratory failure following a viral prodrome. He continued to
decompensate despite high dose corticosteroids and mycophenolate mofetil, ultimately requiring extracorporeal membranous oxygenation as a bridge to bilateral
lung transplantation. Clinically amyopathic dermatomyositis (CADM) was confirmed through serum positivity for anti-Melanoma Differentiation Associated Protein-
5 (MDA-5) antibody. Interestingly, his post-operative course was complicated by a zoonotic infection with Bordetella bronchiseptica. This case highlights the im-
portance of identifying rare autoimmune diseases, and the utility of transfer to a lung transplant center.

1. Introduction

Herein, we present a case of a previously healthy individual who
presented with interstitial pneumonia that progressed to fulminant re-
spiratory failure. At the time of initial evaluation, the inciting etiology
was not known, and a diagnosis of interstitial lung disease (ILD) with
autoimmune features was thus assigned. A thorough evaluation, in-
cluding novel serologic markers and tissue biopsy yielded the final di-
agnosis of anti-Melanoma Differentiation Associated Protein (MDA)-5-
positive clinically amyopathic dermatomyositis (CADM). The patient
received extra corporeal membranous oxygenation (ECMO) as bridge to
bilateral lung transplant. Once home and recovering he developed
bronchitis with a causative organism of Bordetella bronchiseptica, an
unusual human pathogen.

This case illustrates how adjustment of diagnosis may inform pa-
tient prognosis and management, as the entity of MDA-5-positive anti-
synthetase syndrome portends a relatively poor outcome. This empha-
sizes the need for continued evaluation of all interstitial pneumonias to
identify high-risk disease. Additionally, we describe a first case of B.
bronchiseptica bronchitis in a lung transplant recipient.

2. Case presentation

A 51-year-old previously healthy Caucasian man developed non-
productive cough, mild shortness of breath, malaise, and occasional

chills two weeks following an early-winter hunting trip in the moun-
tains of Western Maryland, USA. He had no prior history of tobacco
smoking, illicit drug use, or known personal or family history of lung
disease. His wife, who did not join the hunting trip, experienced similar
symptoms at that time. While she recovered spontaneously, his symp-
toms persisted.

The patient reported no benefit after a short course of oral cepha-
lexin and prednisone, prescribed by his primary care physician for
possible “reactive airways”. One month into his illness he developed a
violaceous rash involving his face and upper chest as well as pain and
symmetric swelling of his proximal and distal interphalangeal joints in
both upper and lower extremities. These symptoms progressed despite a
course of oral azithromycin and prednisone. Two months into his ill-
ness, a third course of oral prednisone was prescribed and resulted in
mild improvement in his arthritis, but no appreciable respiratory ben-
efit. After three months of progressive deterioration he had become too
short of breath to climb a flight of stairs and he was admitted to another
institution.

3. Assessment

He was noted to be hypoxemic on admission, which corrected with
4.0 L/min of supplemental oxygen. Initial evaluation including serum
blood testing, microbiologic testing, and bronchoscopy with bronch-
oalveolar lavage are summarized in Table 1. Peripheral blood leukocyte
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count was noted to be elevated; other laboratory tests were interpreted
as negative or normal. Imaging tests included computed tomography
(CT) of the thorax (Image 1). Antibiotic coverage with vancomycin,
cefepime, and levofloxacin as well as high-dose corticosteroids were
administered without significant clinical response. On hospital day 10
the patient was transferred to our institution for further evaluation and
management.

Upon presentation the patient was afebrile, with heart rate and
blood pressure within the normal range. Tachypnea and oxygen desa-
turation of 89–91% were noted despite administration of 6.0 L/min of
supplemental oxygen. Late-inspiratory bibasilar crackles were audible
upon lung auscultation. The patient's hands were notable for peri-ar-
ticular violaceous discoloration, compatible with reverse Gottrons's
papules, his fingertips were swollen and tender, with mild periungual
erythema (Image 2). The skin of the face and chest was also noted to be
ruddy in color without a heliotropic rash or shawl sign. No muscle
weakness or tenderness were appreciable. A skin punch biopsy of his
right second digit was non-diagnostic, and specifically lacked active
vacuolar interface changes, and characteristic inflammation seen in
dermatomyositis. He lacked clinical features of myositis, negating en-
thusiasm for a muscle biopsy and he was continued on methylpredni-
solone, vancomycin, and cefepime without significant improvement or
a unifying diagnosis. After careful consideration, at our institutional
multidisciplinary ILD conference, about the risk/benefit of a surgical
lung biopsy in a patient at risk for deterioration caused by the biopsy,
the decision was made to proceed to biopsy in order to inform decision-
making between augmented immunosuppression versus lung trans-
plantation. Specimens obtained via video-assisted thoracoscopic sur-
gical biopsy demonstrated pathology consistent with organizing diffuse
alveolar damage (Image 3).

Table 1
Initial laboratory work-up.

Investigations

Diagnostic test Result (reference range)
Total leukocyte count (cells/μL) 18,100 (4500–11,000)
Erythrocyte sedimentation rate (mm/hour) 37 (0–20)
Creatine kinase (U/L) 77 (30–135)
Anti-tRNA synthase autoantibody panel (EJ, Jo1,

Ku, Mi-2, Oj, PL-12, and PL-7)
Negative

cANCA, anti-PR3 Negative
pANCA, anti-MPO Negative
ANA Negative
Anti-CCP Negative
RF Negative
Anti-SS-A/SS-B Negative
Anti-SCL-70 Negative
Anti-centromere Negative
Anti-dsDNA Negative
Blood culture No growth
Borrelia burgdorferi IgG and IgM Both negative
BAL fluid bacterial, mycobacterial, and fungal

smears and cultures
Smears all negative; no
growth of microorganisms
in culture

Pneumocystis jirovecii antigen in BAL Negative
Viral PCR panel in BAL (adenovirus, human

metapneumovirus, influenza A&B,
parainfluenza, rhinovirus, and respiratory
syncytial virus)

Negative

cANCA, cytoplasmic antineutrophil cytoplasmic antibodies; pANCA, peri-
nuclear neutrophil cytoplasmic antibodies; ANA, antinuclear antibody; CCP,
cyclic citrullinated peptide; RF, rheumatoid factor; SS-A, Sjögren's syndrome-
related antigen A; SS-B, Sjögren's syndrome-related antigen B; SCL-70, scler-
oderma 70; dsDNA, double stranded DNA; BAL, bronchoalveolar lavage.

Image 1. CT of the thoraxNon-contrast enhanced
computed tomography of the chest demonstrates
ground glass opacities and consolidation in a peri-
bronchiolar pattern (asterisk), with marked sub-
pleural sparing. Septal lines are prominent and
traction bronchiectasis and volume loss are present.
The peribronchiolar distribution of disease with
subpleural sparing suggests organization with fi-
brosis.
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Image 2. Cutaneous manifestations on
presentation A) Violaceous patches on the
palmar aspects of the metacarpophalangeal,
proximal, and distal interphalangeal joints
of the hand, likely representing reverse
Gottron's papules that have been recognized
in association with CADM [4]. B) Parony-
chial cracking, discoloration, and periun-
gual erythema are all subtle features that
can be seen in dermatomyositis.

Image 3. Surgical lung biopsyPanel A (low magni-
fication) and B-C (high magnification) are re-
presentative tissue sections obtained with surgical
lung biopsy, demonstrating acute and organizing
diffuse alveolar damage (DAD). Low magnification
image (A) demonstrates diffuse, widespread lung
injury with only a few small areas of relatively pre-
served lung architecture. High magnification images
demonstrate findings of acute lung injury (B) with
widespread hyaline membranes (arrows) lining al-
veolar spaces as well as extensive numerous areas of
focal accumulation of fibrin deposits (asterisk).
Other regions of well-formed focal areas of organi-
zation (C, arrows) indicating a later phase of re-
sponse to lung injury. Horizontal black bars in the
lower left of panel (A) represent 3 mm and (panels B,
C) 300 μm.
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4. Differential diagnosis

This patient presented with a subacute onset of hypoxemic re-
spiratory failure, with bilateral pulmonary infiltrates. The initial dif-
ferential diagnosis can be considered in terms of infectious versus non-
infectious causes (Table 2).

Infectious etiologies were deemed unlikely based on negative smear,
culture, nucleic acid, and serologic data (Table 1). Furthermore, several
board-spectrum courses of antibiotics did not result in significant im-
provement. The surgical lung biopsy demonstrated a diffuse lung injury
pattern most consistent with acute and organizing diffuse alveolar da-
mage (DAD). Imaging and pathology results were not consistent with a
new presentation of usual interstitial pneumonia or non-specific inter-
stitial pneumonia. Acute interstitial pneumonitis (AIP) could result in
this degree of respiratory failure, however the time course for AIP is
typically rapidly-progressive rather than subacute with respiratory
failure occurring within one to three weeks of presentation [1,2].
Cryptogenic organizing pneumonia (COP) remained a consideration
based on the clinical history and imaging, but the histopathology de-
monstrated DAD, findings inconsistent with the more patchy and focal
abnormalities seen in COP. The lack of response to corticosteroids was
also atypical for COP, in which moderate-dose corticosteroids (1.0–1.5
mg/kg) results in improvements in 80% of patients within 4–8 weeks
[2,3]. The history, physical exam, imaging, and histopathology results
were most consistent with a connective tissue disease–related inter-
stitial lung disease (CTD-ILD). The final diagnosis was highly-suggested
by the physical exam. Cutaneous findings, specifically reverse Gottron's
papules, a finding previously described in anti-synthetase syndromes,
including clinically amyopathic dermatomyositis CADM [4]. However,
the negative results of the anti-tRNA synthase autoantibody panel (EJ,
Jo, Ku, Mi-2, Oj, PL-12, PL-7) introduced a degree of diagnostic un-
certainty.

5. Management

Given a high degree of suspicion for CTD-ILD, mycophenolate mo-
fetil was added to the steroid regimen. However, the patient's re-
spiratory status continued to deteriorate, ultimately succumbing to re-
spiratory failure, and extra-corporeal membranous oxygenation
(ECMO) support was initiated. On hospital day 16 the patient under-
went bilateral lung transplantation.

Approximately three weeks following lung transplant, a serum
assay, initially drawn around the time of presentation, for an extended
autoantibody panel returned positive for anti-Melanoma Differentiation
Associated Protein-5 (MDA-5) at 67 units (norm:< 20 units), thus
confirming the final diagnosis.

Final diagnosis: Rapidly-progressive interstitial lung disease and
respiratory failure secondary to MDA-5 associated clinically amyo-
pathic dermatomyositis.

5.1. Follow up

This patient experienced an uneventful hospital course following
lung transplantation and was discharged home 19 days post-transplant.
Approximately four months after his transplant he developed new-onset

cough. CT scan of the thorax demonstrated bronchial wall thickening in
all five lobes with inflammatory changes. Repeat testing showed his
MDA-5 antibody titer was< 20 units. Bronchoscopic transbronchial
lung biopsies was without evidence of acute cellular rejection or sug-
gestion of recurrence of interstitial lung disease, however Bordetella
bronchiseptica grew in the bronchoalveolar lavage culture. He was di-
agnosed with B. bronchiseptica bronchitis and was treated with oral ci-
profloxacin and inhaled amikacin with clinical and microbiologic re-
solution on follow-up bronchoscopy. He remains well at 18 months
following lung transplantation.

6. Discussion

CADM is a distinct subset of dermatomyositis (DM) that lacks the
typical myositis features, and often lacks the presence of the common
myositis-specific antibodies. More recently, the MDA-5 autoantibody
has been discovered to be specific for CADM. MDA-5 has been shown to
play a role in the host innate immune response to viral pathogens,
functioning as a key signaling molecule for induction of interferons and
cytokines. In a murine model, MDA5-deficient mice exposed to para-
myxovirus were shown to be more likely to succumb to their illness due
to severe disease and overwhelming viral replication [5]. In the pre-
sented case, a viral prodrome preceded the onset of this patient's
symptoms. While biologically plausible, it is not yet clear whether viral
infections may act as a trigger for autoimmune response to MDA-5, or
whether this is coincidental.

The presence of autoantibodies against MDA-5 has been shown to be
an independent risk factor for rapidly-progressive disease that tends to
be treatment-refractory with a poor prognosis [6–8]. Rapidly-pro-
gressive CADM-ILD, is characterized by the onset of pulmonary symp-
toms within three months of initial presentation [7]. Comparatively,
ILD related to other anti-synthetase syndromes typically assumes a
more chronic course. Additionally, when compared with other forms of
CTD-ILD, rapidly-progressive ILD associated with CADM portends poor
prognosis; mortality rates may be as high as 60% in the first year and
response to treatment with corticosteroids and other im-
munomodulatory medications tends to be unsatisfactory [7]. Other
treatment modalities for CADM-ILD, including calcineurin inhibitors,
cyclophosphamide, plasma exchange, rituximab, and intravenous im-
munoglobulin, remain limited to case reports and small case series
[8–12]. The patient presented above was rapidly transplanted and
hence did not have an opportunity to undergo any of the above
therapies. Whether the decline in MDA-5 titers after transplant reflects
effects of post-transplant immunosuppression or removal of antigenic
stimulation by removal of the native lungs is not clear.

Interestingly, this patient's recovery was complicated by B. bronch-
iseptica infection. This gram-negative bacillus is commonly implicated
in canine tracheobronchitis known as “kennel cough”. While this is a
common pathogen in other animals, it is a rare cause of infection in
humans due to the bacterium's predilection for animal respiratory
epithelium [13]. Cases of human infection mostly occur in im-
munocompromised hosts, patients with a chronic respiratory illness
associated with impaired respiratory barriers such as cystic fibrosis, and
the elderly [14–19]. Although previously reported in non-lung solid
organ transplant recipients and in pediatric lung transplant recipients
[16,18,19], to the best of our knowledge this is the first account of
infection with B. bronchiseptica in an adult lung transplant recipient.
The patient's dog was tested for B. bronchiseptica and was not proven
carry the pathogen, however a neighbor's dog was diagnosed with
kennel cough, which is the likely culprit.
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Table 2
Differential diagnosis of bilateral infiltrates considered in this case.

Infectious Non-Infectious

Viral Pneumonia Cryptogenic organizing pneumonia (COP)
Community acquired bacterial

pneumonia
Acute interstitial pneumonia (AIP)

Fungal infection Interstitial lung disease secondary to
autoimmune disease

Tick-borne illness
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