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History of Present Illness 
 
A 50-year-old female who presented with 2-weeks of worsening cough and 
shortness of breath.  She presented to another hospital 2-weeks prior to 
presentation complaining of cough productive of yellow sputum and was 
diagnosed with bronchitis and discharged home with a normal chest x-ray.  Her 
symptoms persisted and one day prior to admission she experienced one 
episode of hemoptysis which prompted her presentation to our emergency 
department.  She denied fever, chills, night sweats, and complained only of 
dyspnea on exertion. 
 
PMH/SH 
Granulomatous polyangitis (GPA) was diagnosed by renal biopsy in 2004. She 
subsequent developed end-stage renal disease and has been receiving 
peritoneal dialysis.  She has never required immunosuppresive therapy. There is 
no history of tobacco use.  She has lived in Arizona for many years.  She is 
retired but previously worked as an information technology manager.   
 
Physical Exam 
 
Vital signs normal except for an O2 saturation of 91% on room air.  Physical 
exam was significant only for pale sclerae and bilateral dry crackles.  
 
Laboratory Data  
 
Hemoglobin: 5.4 g/dL; Hematocrit: 17%.  BUN: 43 mg/dL; creatinine: 10.7 mg/dL.    
ABG: PaO2 75; PaCO2 39; pH 7.43 on 2L O2.  
P-ANCA: Positive  
Myeloperoxidase antibody titer: 83 U/mL  
C-ANCA/proteinase 3 antibody titer/Anti-GBM antibodies: negative. 
 
Imaging 
 
Chest X-ray showed diffuse areas of consolidation (Figure 1). 
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Figure 1. PA Chest X-ray 

 
Which of the following is not appropriate in her management? 
Admit to the intensive care unit. 
Computerized tomography of the chest.  
High dose corticosteroids 
Bronchoscopy 
Coccidioidomycosis serology  
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Correct! 
3. High dose corticosteroids 

 
The patient has an acute diffuse process involving both lungs, is requiring 
oxygen to maintain her PaO2, and the tempo of her disease is one of rapid 
worsening. Therfore, admission to the intensive care unit is appropriate. 
Computerized CT of the chest can more acurately define the extent of the 
process and may suggest an etiology. Coccidioidomycosis serology is 
appropriate in areas where Valley Fever is endemic such as Arizona. 
Bronchoscopy will be necessary to establish a diagnosis. Corticosteroids might 
be appropriate but not until a steroid responsive disease process is identified.  
 
A chest CT was performed (Figure 2).  
 

 
Figure 2. Computed Tomography with contrast of the chest 

 
Bronchoscopy showed multiple areas of capillary hemorrhage throughout the 
glottis and tracheobronchial tree. Bronchoalveolar lavage of the right middle lobe 
showed progressively bloodier returns (Figure 3).   

 

 
 
Figure 3. Aliquots from the returns obtained by bronchoalveolar lavage from 
another patient. The initial return is relatively clear (far left) but the returns 
became progressively bloodier.  
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Which of the following have been associated with similar progressively bloodier 
bronchoalveolar returns?  

1. Systemic lupus erythematosis 
2. Mitral stenosis 
3. Excess anticoagulation 
4. Crack cocaine inhalation 
5. All of the above 
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Correct! 
5. All of the above 

 
The patient has diffuse alveolar hemorrhage (DAH) which refers to hemorrhage 
originating in the pulmonary microvasculature, rather than from the bronchial 
circulation or parenchymal abnormalities (1). The microvascular hemorrhage 
results in the progressively bloodier returns. It is seen in a number of disorders 
including collagen vascular diseases with an associated vasculitis such as 
systemic lupus erythematosis, elevated pulmonary artery pressures such as 
mitral stenosis, bleeding disorders such as excess anticoagulation or drugs such 
as crack cocaine inhalation.  
 
Treatment is based on the underlying cause. In cases of drugs and bleeding 
disorders it is supportive care while removing exposure to the offending agent or 
correcting the underlying bleeding disorder. In cases with elevated pulmonary 
artery pressure it is to lower the pressure.  
 
In our patient, Coccidioidomycosis serology was negative; there was no history of 
a bleeding disorder or drug use; and there was no clinical evidence of elevated 
pulmonary artery pressures.  
 
Which of the following have been used to treat diffuse alveolar hemorrhage 
associated with pulmonary vasculitis? 

1. High dose corticosteroids 
2. Azathioprine  
3. Rituximab  
4. Plasma exchange 
5. All of the above 
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Correct! 
5. All of the above. 

 
Our patient underwent treatment with high-dose steroids and plasmapheresis. 
She stabilized without further bleeding after transfusion and steadily improved 
throughout her hospital course.   
 
Granulomatous polyangitis (GPA, formerly Wegner’s granulomatosis) and 
microscopic polyangitis (MPA) have traditionally been considered different 
clinical entities in part based upon their distinct antibody profiles.  GPA is 
traditionally associated with proteinase 3 (PR3) antibodies (c-ANCA) and MPA is 
associated with myeloperoxidase (MPO) antibody positivity (p-ANCA).  However, 
20% of patients with GPA or MPA have the alternate ANCA. Recently there has 
been more difficulty in clinically distinguishing these ANCA-associated 
vasculitides based on serologic, histologic or clinical markers (2). Traditionally, 
GPA has been more frequently associated with pulmonary disease however 
there is significant overlap in clinical and histologic findings in both of these 
diseases.  
 
Classically GPA involves both upper (chronic sinusitis, subglottic stenosis, and 
granulomatous nasal or paranasal inflammation) and lower respiratory tracts 
whereas MPA traditionally involves only the lower respiratory tract (3).  
Tracheobronchial disease is almost exclusive to patients with GPA though it’s 
important to note that GPA is based on a histologic classification rather than 
serologic. Tracheobronchial disease symptoms can include hoarseness, cough, 
dyspnea, stridor, wheezing, bronchiectasis and blood from supraglottic airways.  
Lower tract symptoms can include pleuritis, pleural effusions, pulmonary arterial 
hypertension, pulmonary fibrosis as well as pulmonary nodules and infiltrates.  
Lung nodules or infiltrates are apparent in 85% of patients with GPA (4). 
 
Diffuse alveolar hemorrhage (DAH) is reported in 25-55% of patients with MPA 
and only 5% of patients with GPA. It has been seen as the presenting problem at 
diagnosis, mostly in MPA and increases mortality. In the acute setting 30% of 
patients do not survive an episode of DAH.  In survivors of an episode of DAH 
their 1-year and 5-year survival is reduced to 82% and 68% respectively (5).  
Alveolar hemorrhage is the main cause of hospitalization and hospital ICU 
admission in cases of ANCA-associated vasculitis with pulmonary complications.   
 
The mainstay of treatment for pulmonary disease from ANCA-associated 
vasculitides is glucocorticoid therapy and immune modulation.  Induction is 
achieved with glucocorticoids. Azathioprine and methotrexate are commonly 
used to maintain remission, but recently there have been studies suggesting a 
role for Rituximab therapy.  Plasma exchange has been recommended in critical 
situations with severe renal or pulmonary disease (6).  By removing circulating 
ANCAs it is thought to decrease the autoimmune response and blunt further 
organ damage.   
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ANCA-associated vasculitides overlap significantly and cannot be distinguished 
based on their serologic markers alone.  Our patient had a diagnosis of 
granulomatosis with polyangiitis clinically but had serologic markers of 
microscopic polyangiitis. The degree of pulmonary disease that can be 
associated with either disease process can be diverse and understanding the 
significant overlap between the two disease processes with regards to their 
pulmonary involvement is needed to appropriately recognize the possible 
pulmonary manifestations, regardless of the serologic diagnosis.  
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