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Background: Diffuse alveolar hemorrhage is a medical emergency caused by persistent and recurrent pulmonary
hemorrhage [1]. It is an uncommon presentation of polymyositis. Symptoms of polymyositis include fatigue,
muscle pains, proximal muscle weakness, and joint pains [2].

Case presentation: A 44-year-old male presented with new onset shortness of breath and productive cough with
white sputum and occasional hemoptysis. The patient was diagnosed with diffuse alveolar hemorrhage (DAH) via
bronchoscopy and discharged initially on prednisone. The patient’s laboratory work indicated positive titers of
ANA & anti-Jo-1 antibody with low complement levels. These results pointed towards the diagnosis of poly-
myositis [3]. DAH can also be caused by systemic lupus erythematosus, Goodpasture’s syndrome, Sjogren syn-
drome, anticoagulant therapy, and antiphospholipid antibody syndrome [4]. However, the possibility of these
potential causes was excluded.

Conclusion: This case of diffuse alveolar hemorrhage was most likely due to polymyositis.

1. Introduction

Diffuse alveolar hemorrhage (DAH) is a persistent and severe pul-
monary hemorrhage principally due to the inflammation of pulmonary
capillaries [5]. DAH is classified as originating from immune or
non-immune causes. It is a common complication seen in a majority of
autoimmune diseases. Over 30-40% cases of DAH are secondary to
autoimmune etiologies but it is a rare presentation of polymyositis [6]
[ref. Severe DAH autoimmune, Mirouse]. Around 12% of ICU admis-
sions in patients with autoimmune diseases are attributed to DAH [7]

DAH may also result from coagulation disorders, inhaled toxins, or
infections. These factors result in widespread inflammation of pulmo-
nary capillaries also known as pulmonary capillaritis. This extensive
inflammatory response causes leakage of blood through the capillaries
which leads to the collection of blood within the alveoli [8]. There are
three distinct histopathological patterns for diffuse alveolar hemorrhage
[5,10]:

1. Pulmonary capillaritis: This pattern results from pulmonary capillary
inflammation and neutrophil infiltration leading to necrosis and
leakage of blood into the alveolar space.

2. Bland pulmonary hemorrhage: This pathological pattern results from
bleeding disorders and anticoagulant therapy. There is no damage to
alveolar walls.

3. Diffuse alveolar damage: Massive destruction of alveolar septa with
formation of a hyaline membrane is seen in this type.

Another rare cause of diffuse alveolar hemorrhage is negative pres-
sure pulmonary edema (NPPE). NPPE is seen in upper airway obstruc-
tion. Repeated inspiratory pressure against a closed glottis leads to
negative intrathoracic and subsequently negative intra pulmonary
pressure leading to leakage of blood from pulmonary vasculature [9].

The most common presenting symptom of DAH is hemoptysis.
However, it can also present with dyspnea, cough, and fever. In severe
cases of DAH, acute respiratory failure might occur leading to death.
Polymyositis is an autoimmune disorder that results in inflammation of
muscle tissue. It mostly presents with fatigue, myalgias, and proximal
myopathy. It is diagnosed with electromyography (EMG), positive anti
jo 1 antibodies, and clinical signs and symptoms. Treatment involves
steroids and immunomodulatory agents.
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2. Case presentation

A 44-year-old Hispanic male with no significant past medical history
presented with new onset of dyspnea and hemoptysis. He was treated for
community-acquired pneumonia (CAP) with levofloxacin and albuterol
inhaler as needed, owing to patchy alveolar opacities on chest x-ray
(10). There was no history of smoking, alcohol intake, illicit drug intake,
and additional medications. The patient was observed for two weeks on
this treatment regimen and showed no further improvement.

A CT scan was performed which showed multifocal ground-glass
opacities. There was worsening hemoptysis and dyspnea with no
improvement in the patient’s condition. He underwent bronchoscopy
which revealed diffuse hemorrhage. Consequently, the ongoing treat-
ment for CAP was stopped. The treatment plan was changed to predni-
sone. The patient’s symptoms resolved during the steroid intake and the
patient was discharged on a steroid taper. A week after the steroid
course was completed, he presented with a fever (104F), shortness of
breath, chills, and lost 20 pounds (Ibs) of weight. The patient was then
admitted to the hospital. On physical examination, the patient was in
visible distress with tachycardia, regular heart rhythm, scattered
crackles throughout the chest and trace edema on the left lower
extremity.

Upon performing lab studies, his blood counts showed an elevation
of WBCs to 13.05k/mm3, with a low Hgb of 11.2g/dL and low RBCs of
3.91k/mm3. Moreover, the patient had a significant elevation of LDH
levels to 324U/L and D-dimer levels to 393ng/mL DDU. His blood gases
were at a pH of 7.47 and pCO2, pO2 pressures were 30 mmHg and 64
mmHg, sequentially. The patient had an O2 saturation of 94% on 12L
nasal cannula. A CT angiogram was performed, and it excluded pul-
monary embolism showing multi-lobar ground glass opacities. These
opacities can be due to pulmonary edema, diffuse alveolar hemorrhage
or pneumonia [11]. Given the patient’s high WBC count, a sputum
culture was tested, and he was started on empiric antibiotics. The
sputum culture tested positive for a moderate number of gram-positive
cocci in chains and pairs, and a few gram-positive cocci in clusters.
Creatine phosphokinase (CPK) levels were normal at 87 and 98U/L on
two different occasions. Aldolase was elevated at 10.5U/L. Additionally,
complement levels were done revealing reduced C3, C4 levels. Also, the
patient’s ANA titer was 1:1080, eliciting an autoimmune etiology. In
response to these results, the Rheumatology Department was consulted,
and an autoimmune panel was ordered for the patient. The panel results
were positive for anti pl-7 antibodies, negative anti pl-12, anti ej, anti oj,
anti-mi-2, p- ANCA, c-ANCA and anti srp antibodies. Keeping in view the
above results of the autoimmune panel with a lack of other possible
causes including, drugs, toxins, congestive cardiac failure, anticoagulant
use, HIV or hepatitis C virus causing cryoglobulinemia, a final diagnosis
of polymyositis was made.

Following these tests, the patient was discharged on 2 L of home
oxygen and prolonged steroid taper. Upon follow-up, the patient’s
health and respiratory status improved. However, the patient still
complained of cough and yellow sputum with no complaint of hemop-
tysis. Upon further inquiry, an acne-form rash on the arms and back of
the trunk of the patient was discovered. These symptoms were most
likely attributed to glucocorticoid-induced acne. On the other hand,
there was no evidence of joint pain or stiffness. After a subsequent
follow-up, the patient’s oxygen requirements at home dropped to 1 L
with improved cough and decreased sputum. He was given an additional
dose of rituximab. Low dose azathioprine was also administered to the
patient and he was started on a steroid taper. The patient reported sig-
nificant improvement in symptoms while being treated with this
regimen.
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3. Discussion

Diffuse alveolar hemorrhage (DAH) is a potentially life-threatening
condition presenting with hemoptysis, cough, shortness of breath, ane-
mia and acute respiratory failure. This condition is generally diagnosed
through bronchoalveolar lavage or bronchoscopy. DAH commonly af-
fects a diffuse area of the lung parenchyma, however, in some cases,
focal involvement is also seen. DAH is a common complication of certain
autoimmune diseases such as SLE, Goodpasture’s syndrome, dermato-
myositis, polymyositis and infections including hantavirus (6). The
pathophysiology of DAH in autoimmune diseases and infectious etiol-
ogies is postulated to be due to diffuse damage to the alveolar lining
resulting in inflammation of the pulmonary capillaries and the alveolar
lining. This inflammation leads to widespread damage of the capillaries
i.e. pulmonary capillaritis causing hemorrhage involving multiple lobes
of the lung. There are 3 histopathological patterns [5, 12]

1. Pulmonary capillaritis: It is the most common feature in 80-90% of
the patients. It involves vasculitis, in which the walls of the capil-
laries are infiltrated by neutrophils causing necrosis and resulting in
leakage of blood from the vessels into the alveolar space.

2. Bland pulmonary hemorrhage: This involves frank hemorrhage in
the alveolar spaces without any damage to the walls. Most common
causes are bleeding disorders and anticoagulant therapy

3. Diffuse alveolar damage: Results in massive destruction of the
alveolar septa with the formation of a hyaline membrane. All causes
of ARDS can be included in this.

DAH is commonly seen as a complication of autoimmune diseases
but patients with polymyositis presenting with DAH without significant
symptoms of fatigue, muscle aches, and proximal myopathy are rela-
tively rare, making this case worth noting. There have been at least 2
case reports in the past with patients presenting with fatigue, muscle
pains with unclear diagnosis who are admitted to the hospital. These
patients developed acute respiratory failure and were found to have
diffuse alveolar hemorrhage as well as bronchiolitis obliterans-
organizing pneumonia. In one of these cases the patient had positive
anti Jo-1 antibodies. In the other case the patient had negative auto-
immune work up but was diagnosed with polymyositis through muscle
biopsy [6]. There have been other cases of patience with established
diagnosis of polymyositis presenting with diffuse alveolar hemorrhage
and respiratory failure. Because the clinical presentation of DAH is
highly variable the diagnosis can be hard to establish in certain cases
requiring clinician’s ability to recognize the pattern of presentation
combined with lab results, imaging, pathology, and antibody panels
[13].

DAH has a poor prognosis, with mortality ranging from 25% to 50%
[13]. Given the high morbidity and mortality associated with DAH early
recognition by the clinician provides prognostic benefit to the patient
and helps to establish the etiology behind diffuse alveolar hemorrhage.
The diagnosis is based on clinical, laboratory, radiological, pathological
and bronchoalveolar lavage findings (4) [10]. The diagnosis can be
confirmed by biopsy which shows hemosiderin-laden macrophages,
RBCs, and fibrin. Hemosiderin is an important component as it differ-
entiates it from surgical trauma [4].

The x-ray findings are mostly nonspecific [13] these include
consolidation in 43% of the patients [14] and alveolar opacities like in
our patient, based on which he was treated on the lines of
community-acquired pneumonia with levofloxacin and albuterol. When
there was no improvement, he underwent more extensive tests,
including a CT scan, and laboratory assays.
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The CT scan findings include ground glass opacities in 55% of the
patients including our reported case [14]. Hence, the CT was followed
by a bronchoscopy to demarcate the etiology of the imaging results. The
bronchoalveolar lavage has significant diagnostic value in DAH.
Increasing RBC count in sequential BALs with bloody or pink lavage
fluid is diagnostic of DAH [4,15].

Polymyositis (PM) is an autoimmune disease mainly targeting the
skeletal muscle tissue [16]. Other organs can also be involved such as
the heart, skin, gastrointestinal tract and lungs (16). PM can affect in-
dividuals of any age group, mostly between 50 and 70 years and is a very
rare disease, often misdiagnosed. The overall prevalence is 1: 100,000.
PM can be classified as:

1. Primary Idiopathic PM
2. PM associated with malignancy
3. Childhood PM [17].

The presenting complaints of polymyositis are relatively slow to
develop and include fatigue, muscle aches and proximal myopathy with
the most characteristic feature of difficulty in climbing stairs or getting
up from a chair [16,17]. The diagnosis is established with abnormalities
in electromyography (EMG), positive anti jo 1 antibodies and clinical
picture. The most important diagnostic test is a muscle biopsy which
shows inflammatory changes with T lymphocyte and macrophage
infiltration [17].

The pathophysiological mechanisms by which Polymyositis causes
damage to muscles includes direct effect of inflammatory cell infiltrates,
indirect effect of cytokines, and direct damage of microvasculature
which includes endothelial changes leading to increased inflammatory
infiltrate through the vessel wall. The histopathological changes in
polymyositis exhibit the presence of a mono nuclear inflammatory
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infiltrate. The hallmark of polymyositis is endomysial inflammatory
infiltrate with atrophy of muscle fibers.

This case points out that some patients may present with a late
complication of an autoimmune disease without an established diag-
nosis. As shown by the lab results and the exclusion of all other causes on
history, physical exam, and imaging this patient most likely had a DAH
secondary to a newly diagnosed polymyositis.

4. Conclusion

This patient with sudden onset dyspnea, diffuse hemorrhaging on
bronchoscopy and positive antibodies for autoimmune muscle disease
most likely had polymyositis. Studies revealing the percentage of auto-
immune diseases presenting with severe complications like DAH can
help the physician in making a clinical diagnosis in patients presenting
with such rare presentations.

Sr. Antibody Associated Disease(s) Result in

No reported patient
1 ANA Most autoimmune diseases Positive 1:1080
2 Anti pl-7 Anti-synthetase syndrome Positive

3 Anti pl- Interstitial Lung disease (ILD), less often Negative

12 autoimmune arthritis and myositis

4 Anti oj Anti-synthetase syndrome/ILD Negative

5 Anti-mi-2  Idiopathic inflammatory myopathies Negative

6 Anti srp Immune mediated necrotizing myopathy Negative

7 c-ANCA Granulomatosis with polyangiitis Negative

6. Figures
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6.1

6.2 opacities, most pronounced in the right upper lobe. These opacities are

Axial (6.1) and Coronal maximum intensity projection (MIP) (6.2) of nonspecific and top differential considerations would include infection,
the chest on initial presentation shows multifocal ground-glass airspace pulmonary edema, and alveolar hemorrhage.




S. Samuel et al.

6.3

6.4
Axial (6.3) and Coronal MIP (6.4) of the chest 3 weeks later show
progression of multifocal ground-glass airspace opacities.
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6.5: Increasing RBC count in sequential BALs with bloody or pink
lavage fluid is diagnostic of DAH.
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