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Pulmonary renal syndrome
A case report of diffuse alveolar hemorrhage in association with
ANCA negative pauci-immune glomerulonephritis
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Abstract
Rationale: Pulmonary renal syndrome (PRS) is a term most commonly used to describe a combination of glomerulonephritis and
pulmonary hemorrhage as a manifestation of a multisystem autoimmune disease. It is usually associated with ANCA vasculitis and
anti-GBM disease. Diffuse alveolar hemorrhage in a patient with ANCA and anti-GBM negative pauci-immune glomerulonephritis is
rare and optimal management is unknown.

Patient concerns: An 85-year-old man with hypertension, diabetes mellitus, prostate cancer and recently diagnosed pauci-
immune necrotizing glomerulonephritis presented to our emergency department with worsening dyspnea and pedal edema for
several days. Clinical presentation and radiological studies were suggestive of fluid overload but he developed worsening respiratory
failure despite hemodialysis.

Diagnoses: Bronchoscopy confirmed diffuse alveolar hemorrhage. ANCA and anti-GBM antibodies were negative. The patient
was diagnosed with pulmonary renal syndrome – diffuse alveolar hemorrhage in the setting of ANCA and anti-GBM negative pauci-
immune glomerulonephritis.

Interventions: Patient was started on intravenous pulse steroids, cyclophosphamide and received seven sessions of
plasmapheresis.

Outcomes: There was an improvement in patient’s respiratory status and repeat bronchoscopy at the end of treatment did not
show diffuse alveolar hemorrhage.

Lessons: Pauci-immune crescentic necrotizing glomerulonephritis is usually associated with the presence of ANCA, however,
ANCA may be absent in 10% of these cases. Immunosuppression is the mainstay of treatment for ANCA and anti-GBM associated
PRS. This case highlights the importance of immunosuppression and plasmapheresis in patients with ANCA negative vasculitis due
to presence of unidentified serum antibodies. If left untreated, these patients can have a fulminant course with high mortality ranging
from 25 to 50%.

Abbreviations: ANCA = anti-neutrophil cytoplasmic antibody, Anti-GBM = anti-glomerular basement membrane, BOOP =
bronchiolitis obliterans organizing pneumonia, CT = computed tomography, DAH = diffuse alveolar hemorrhage, PRS = pulmonary
renal syndrome, RBC = red blood cell, RPGN = rapidly progressive glomerulonephritis.
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1. Introduction

Pulmonary renal syndrome (PRS) is a life threatening condition
that is characterized by renal failure with associated respiratory
impairment and manifests in the form of rapidly progressive
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glomerulonephritis with diffuse alveolar hemorrhage (DAH). A
variety of immunologic and non- immunologic mechanisms have
been implicated in the pathogenesis of PRS. Anti-neutrophil
cytoplasmic antibody (ANCA) associated vasculitis and anti-
glomerular basement membrane (anti-GBM) disease account for
70% to 90% of these cases. Symptoms are non-specific and a
high index of suspicion is required for early diagnosis and prompt
treatment considering the fulminant course of this condition.
There has been substantial literature published in the past on
ANCA associated vasculitis. However, on the other side of this
spectrum is ANCA negative vasculitis, a much less understood
entity.We report a case of a patient who presented with renal and
pulmonary manifestations of ANCA negative vasculitis, and
provide a discussion of methods to detect, diagnose and treat this
rare condition.
2. Case description

An 85-year-oldman presented to our emergency department with
progressively worsening shortness of breath and pedal edema for
several days. His medical history was significant for hyperten-
sion, diabetes mellitus and prostate cancer. He was a physically
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Figure 1. Focal segmental necrotizing and crescentic glomerulonephritis,
moderate, predominantly acute, pauci-immune type. The immunofluorescence
findings of sparse mesangial staining for complement C3, only focal 2–3+
segmental tuft staining for fibrin/fibrinogen support a diagnosis of pauci-
immune necrotizing and crescentic glomerulonephritis.

Figure 3. Axial section of CT chest showing diffuse bilateral ground-glass
opacities.
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active, retired laborer with no history of tobacco, alcohol, or drug
use. A month prior to his presentation, patient was admitted with
acute kidney injury requiring initiation of hemodialysis. A
thorough laboratory work up including autoimmune testing and
complement levels was unremarkable. He underwent kidney
biopsy which showed pauci-immune necrotizing glomerulone-
phritis with crescents (Fig. 1). He received pulse dose steroids and
was discharged on oral steroids, cyclophosphamide, and
remained dialysis dependent.
During the current admission, patient was noted to be hypoxic

and in respiratory distress. A quick bedside examination revealed
use of accessory muscles of respiration, bilateral crackles on
pulmonary auscultation and 3+ pitting edema of his lower
extremities. Chest radiograph revealed bilateral infiltrates and
pulmonary vascular congestion (Fig. 2). Laboratory studies
showed chronic anemia, thrombocytopenia, and renal failure
with leukocytosis. Emergent hemodialysis was done and non-
invasive positive pressure ventilation was initiated. He developed
worsening respiratory failure despite several more hemodialysis
sessions for volume removal requiring mechanical ventilation
and was transferred to the intensive care unit. Computed
Figure 2. Chest radiograph with diffuse opacities throughout both lungs.
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tomography (CT) scan of the chest was done which showed
diffuse bilateral ground glass opacities in the lungs (Fig. 3). Broad
spectrum antibiotics were administered and fiber optic bron-
choscopy was performed due to concern for alveolar hemor-
rhage. An increasing bloody return on sequential lavage of the
same segment of the lung was diagnostic of diffuse alveolar
hemorrhage (Fig. 4). Repeat anti-neutrophil cytoplasmic anti-
bodies remained negative.
Patient was started on intravenous pulse steroids and

plasmapheresis was initiated. All cultures including blood, urine,
and those of bronchoalveolar lavage remained negative. Patient
received a total of seven sessions of plasmapheresis. A repeat
bronchoscopy was performed after completion of plasmapheresis
and no bleeding was noted. Patient’s respiratory status improved
and he was successfully weaned off the ventilator. The plan was
to continue cyclophosphamide for 6 to 12 months. However, he
later developed hypoxic respiratory failure from fluid overload
requiring re-intubation and volume removal with hemodialysis.
Subsequent hospital course was complicated by development of
pneumonia, septic shock and deep vein thrombosis; his family
later chose hospice care.
3. Discussion

PRS was first described by Goodpasture in 1919 in a patient with
pulmonary hemorrhage, rapidly progressive glomerulonephritis
and vasculitis affecting small splenic arteries, arterioles in the gut,
pulmonary capillaries, and glomerular capillaries.[1] The patho-
genic mechanisms implicated in this syndrome are variable.
Studies in the past showed that up to 70% of cases are associated
with antibodies to ANCA. Anti-GBM antibodies are positive in
20% of cases.[2] PRS can be an infrequent complication of other
autoimmune diseases like systemic lupus erythematosus, cry-
oglobulinemia, rheumatoid arthritis, systemic sclerosis, mixed
connective tissue disease, polymyositis, and dermatomyositis.
Certain drugs like hydralazine, allopurinol, and propylthiouracil
are known to be associated with potentially reversible drug-
associated ANCA positive vasculitis. Thrombotic microangiop-
athy secondary to infections, malignancy and antiphospholipid
syndromes can lead to pulmonary renal syndrome.[3,4]

Small vessel vasculitis that includes ANCA associated vasculitis
and immune complex mediated vasculitis is an area of much
research in recent times. Its etiology, manifestation and diagnosis
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Figure 4. Sequential bronchoalveolar lavage with increase in blood-tinged return characteristic of diffuse alveolar hemorrhage.
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still remain vague. Pauci-immune crescentic necrotizing
glomerulonephritis is defined as rapidly progressive glomerulo-
nephritis with histological presence of focal glomerular necrosis
and extra capillary proliferation with little or no glomerular
staining for immunoglobulin by immunofluorescence microscopy
examination. It is usually associated with the presence of ANCA;
however, ANCA may be absent in 10% of these cases.[8,9]

Patients with ANCA negative vasculitis present with fever,
arthralgia, pulmonary, renal, and neurologic involvement;
similar to ANCA positive vasculitis.
Small vessel vasculitis is the underlying pulmonary lesion in

most cases of pulmonary renal syndrome. Previous studies
demonstrated that in patients with ANCA-negative rapidly
progressive glomerulonephritis, pulmonary findings occurred
much less commonly than those with ANCA positive
vasculitis.[9,10] Eisenberger et al[8] reported pulmonary involve-
ment in 3 out of 20 patients with ANCA negative pauci
immune renal vasculitis of which 2 had cavitary nodules. Farah
et al[11] reported one case of idiopathic bronchiolitis obliterans
organizing pneumonia (BOOP) associated with pauci-immune
renal vasculitis that terminated in rapidly progressive glomer-
ulonephritis (RPGN). However, association of diffuse alveolar
hemorrhage with ANCA negative glomerulonephritis is rare.
The pathogenesis of this association is not clear, neutrophil
infiltration was found in glomerular lesions in one study.[12]

Wang et al[14] found higher levels of serum neutrophil-
gelatinase-associated lipocalin and lactoferrin in patients with
ANCA-negative pauci-immune crescentic glomerulonephritis
than in patients with ANCA-positive disease. The clinical
presentation of pulmonary renal syndrome in ANCA negative
vasculitis is non-specific and a high degree of clinical suspicion
is essential for a prompt diagnosis. Patients present with cough
and dyspnea which may or may not be accompanied by
hemoptysis. Hemoptysis may be absent in up to 30% to 35%
of patients with DAH and one half of these patients may
require mechanical ventilation.[4] Renal involvement presents
with hematuria, proteinuria, sometimes leading to end stage
renal failure.
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Chest radiograph may be normal in 22% cases with DAH.
CT chest findings include ground glass opacities, alveolar
infiltrates, and consolidations. Radiologic resolution may be
seen after 3 and 4 days if the hemorrhage ceases. Laboratory
findings include normocytic anemia; urinalysis shows protein-
uria, dysmorphic red blood cells (RBCs), and RBC casts.
Respiratory cultures should be performed to rule out super-
imposed pneumonia. Serological studies should be performed to
detect antibodies especially ANCA and anti-GBM. Bronchoscopy
is required to confirm DAH, blood tinged lavage especially in
repeat aliquots, and cytology with hemosiderin-laden macro-
phages strongly suggests DAHwhen combinedwith other clinical
and laboratory findings like drop in hemoglobin and bilateral
infiltrates on chest radiograph. However, the gold standard
diagnostic test is renal or lung biopsy.[13] Studies in the past
showed a higher degree of proteinuria and greater prevalence of
nephrotic syndrome with more severe glomerular lesions in
ANCA negative group when compared to ANCA positive
group.[8,9,15]

Immunosuppression is the mainstay of treatment for ANCA
associated pulmonary-renal syndrome and Goodpasture’s syn-
drome. High dose intravenous steroids for 3–5 days have been
used commonly to achieve remission and are sometimes
combined with oral or intravenous cyclophosphamide. Once
remission is achieved, steroids are tapered over a 3–5-month
period with continuation of cyclophosphamide for 6–12 months
[16]. Plasmapheresis may be helpful in the acute setting though
there is no proven long term survival benefit [17]. Optimal
management of patients with ANCA negative pulmonary renal
syndrome has not been established due to rarity of this condition.
The role of plasma exchange is not clear in ANCA negative
vasculitis, however, it is thought to provide benefit in certain
cases owing to the presence of unidentified serum antibodies in
these patients[18].
In a retrospective review of 20 patients with DAH who were

successfully treated with intravenous methylprednisolone (7mg/
kg/day) and plasmapheresis, 1 patient was ANCA negative and
had microscopic polyangiitis on renal biopsy.[19] Sandhu et al[20]
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reported a case of a 76-year-old woman with similar presentation
who was diagnosed with diffuse alveolar hemorrhage based on
chest imaging and bronchoscopic findings in the setting of
necrotizing crescentic pauci-immune glomerulonephritis. She
received intravenous methylprednisone, cyclophosphamide, and
6 cycles of plasmapheresis with resolution of respiratory failure
and was successfully extubated. Her serology remained negative
for ANCA. Another case was published in 2013 where a 76-year-
old Japanese woman presented with worsening cough and
developed progressive respiratory failure requiring mechanical
ventilation, increasing bilateral infiltrates on chest radiography,
and worsening renal failure requiring hemodiafiltration. She was
started on IV methylprednisone followed by a prolonged steroid
taper with improvement in symptoms and a renal biopsy done
later showed rapidly progressive glomerulonephritis with
crescent formation.[21] In 2009, Wang et al[22] reported a case
of a 66-year-old man fromChina who presented with fever, acute
renal failure, and later developed hemoptysis with imaging
suggestive of DAH. This was confirmed with bronchoscopy. A
renal biopsy revealed necrotizing small-vessel vasculitis and
crescents in the glomeruli. Plasmapheresis was promptly initiated
with simultaneous pulse steroid therapy and lead to an
improvement in renal failure and resolution of hemoptysis.
If left untreated, these patients can have a fulminant course

with high mortality ranging from 25% to 50%.[8,9] Age and
serum creatinine on presentation are important prognostic
markers with higher mortality in older age group.[8] Patients
with negative ANCA were shown to have poorer renal outcome
when comparedwith positive ANCA, however, both groups have
similar survival.[8–10,23] Disease relapses, drug toxicity, and
infections are the common causes of clinical worsening which
should be identified promptly based on clinical judgment.
This case represents a rare association of ANCA and anti-GBM

negative pauci immune glomerulonephritis with diffuse alveolar
hemorrhage. To our best knowledge, there were 4 published cases
of successful treatment with immunosuppression and plasma-
pheresis in the setting of ANCA negative pulmonary renal
syndrome. Another strength of our case is that we confirmed the
resolution of DAH after pulse steroids and plasmapheresis
therapy with repeat bronchoscopy. One limitation of this case
report is that we did not perform a transbronchial biopsy at the
time of bronchoscopy; however, such biopsy is rarely used in
diagnosis of the cause of DAH [24]
4. Conclusion

We report a case of successful treatment of diffuse alveolar
hemorrhage in the setting of ANCA negative pauci-immune
glomerulonephritis with steroids, cyclophosphamide, and plas-
mapheresis. The response to plasmapheresis highlights the
possibility of unidentified autoantibodies or T-cell dependent
mechanisms in the pathogenesis of this condition. Further studies
are needed to confirm this association and formulate a treatment
regimen for this highly fatal condition.
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