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Diffuse alveolar hemorrhage secondary to antiphospholipid
syndrome presenting as recurrent multifocal pneumonia
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ABSTRACT

Introduction: Diffuse alveolar hemorrhage (DAH)
is a rare but life-threatening pulmonary manifestation
of antiphospholipid syndrome (APS) that may present
with nonspecific symptoms and radiographic findings
mimicking infection, leading to delayed diagnosis.
Early recognition is critical given its high relapse rates
and associated morbidity despite immunosuppressive
therapy.

Case Report: A 31-year-old woman with APS and
chronic pulmonary embolism presented with progressive
hypoxemia and recurrent multifocal pulmonary
infiltrates, initially treated as pneumonia despite
repeatedly negative infectious evaluations. Surgical
lung biopsy demonstrated pulmonary capillaritis
with hemosiderin-laden macrophages consistent
with DAH due to APS, an immune-mediated injury to
pulmonary vasculature. The patient initially improved
with corticosteroid therapy but experienced relapses
during steroid tapering and failed Rituximab despite
appropriate CD20 depletion. She subsequently required
escalation to cyclophosphamide and adjunctive plasma
exchange with clinical stabilization.

Conclusion: Antiphospholipid syndrome-associated
DAH should be considered in patients with persistent
pulmonary infiltrates and unexplained hypoxemic
respiratory failure despite antimicrobial therapy. Early
diagnosis is essential, as treatment-refractory disease
may require escalation beyond corticosteroids to
additional immunosuppressive therapies.
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INTRODUCTION

Antiphospholipid syndrome is the presence of
antiphospholipid antibodies and the association of
subsequent venous thrombosis, myocardial infarction,
and ischemic stroke. These antibodies play an important
role in thrombosis, namely lupus anticoagulant,
anticardiolipin, and anti-B2 glycoprotein I antibodies,
and activate endothelial cells, platelets, monocytes,
and complement pathways, leading to increased tissue
factor expression and impaired fibrinolysis [1]. Diffuse
alveolar hemorrhage (DAH) is a rare but life-threatening
pulmonary complication of antiphospholipid syndrome
(APS) with varying prevalence. One institution reported
a 2% frequency of APS-associated DAH in 483 APS
patients followed over 16 years, while in catastrophic APS,
DAH is identified in 12% of patients [2]. The underlying
pathophysiology is multifactorial and is attributed to
the injury of the pulmonary microvasculature by the
antiphospholipid antibodies, including -capillaries,
arterioles, and the venules lining the alveoli. This is
clinically categorized into 4 major groups: congestive heart
failure associated, immune-associated, miscellaneous
(infection, drugs, malignancy, etc.), and idiopathic [3].

Presentation in patients with DAH commonly
includes hypoxemia, hemoptysis, and pleuritic chest
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pain. Hemoptysis may initially be absent in a third of the
patients because the total alveolar capacity can hold a
significant pool of blood in distant airways. On imaging,
nonspecific pulmonary infiltrates are seen and given its
nonspecific presentation and radiographic resemblance
to multifocal pneumonia, early recognition of APS-
associated DAH is critical, as delayed diagnosis maylead to
recurrent respiratory failure and increased mortality [4].
Bronchoscopy with bronchoalveolar lavage is critical in
the diagnosis of this condition [2]. Although most patients
respond initially to high doses of glucocorticoids, their
long-term use is associated with significant morbidity,
and overall mortality rates remain as high as 21%. The
role of steroid-sparing immunosuppressants used for
remission remains unclear, though Cyclophosphamide
or Rituximab-based regimens achieved remission rates
approaching approximately 50% [5]. Antiphospholipid
syndrome-associated DAH is additionally characterized
by frequent relapses at a rate of 52% at one year [6].

We present a case of biopsy-confirmed DAH secondary
to antiphospholipid syndrome initially misattributed
to recurrent pneumonia, highlighting the diagnostic
challenges of APS-associated pulmonary capillaritis and
the need for early recognition in patients with unexplained
hypoxemic respiratory failure. This case further
illustrates a steroid-dependent and Rituximab-refractory
disease course requiring escalation to cyclophosphamide
and plasma exchange, underscoring the complexity of
management in severe APS-related DAH.

CASE REPORT

A31-year-old woman with a history ofantiphospholipid
syndrome complicated by chronic pulmonary embolism
on chronic warfarin therapy with target INR of 2-3,
obstructive sleep apnea, primary sclerosing cholangitis
on ursodiol, and body mass index (BMI) 58 presented
to the emergency department with worsening dyspnea
and nonproductive cough. She has had a history of
recurrent pneumonia for the past two years; however,
each one would be resolved with antibiotics. She was
recently hospitalized two months prior for severe sepsis
due to pneumonia and required intermittent use of 2 L of
oxygen on discharge. However, she came in subsequently
requiring 6 L of oxygen with shortness of breath. Her INR
was 3, with this her warfarin was continued and titrated to
meet her INR goal. She received a computed tomography
angiography (CTA) of the chest that showed findings of
multifocal pneumonia (Figure 1). Her infectious workup
was completely negative. Inflammatory and sepsis
related laboratory markers were not strongly suggestive
with values showing ESR 61 mm/h, C-Reactive Protein
(CRP) < 2.9 mg/dL, lactate 0.7 mmol/L, procalcitonin
0.7 ng/mL, and white blood cell count 5.3 x 109/L, raising
concern for alternative process.

Yet she completed a 7-day course of cefepime and
doxycycline, but due to the severity of imaging and
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worsening respiratory status, cardiothoracic surgery
was consulted for a video-assisted thoracoscopic surgery
biopsy on the right side with wedge resection of the right
upper lobe, as there was suspicion of an autoimmune
process, to which she was subsequently started on
Prednisone 40 mg daily. Lab work revealed positive
ANA and P-ANCA titers. A few days later, the pathology
report showed diffuse intra-alveolar hemosiderin-laden
macrophages and interstitial hemosiderin deposition
with neutrophilic infiltrate in the alveolar septa,
consistent with capillaritis. From the pathology and
history of antiphospholipid syndrome, this was the likely
etiology of the patient’s lung hemorrhage. In addition,
her myeloperoxidase and Proteinase 3 were negative. She
was stable on the Prednisone 40 mg daily and discharged
home with a stable respiratory status but had plans of
weaning off from it with the introduction of Rituximab.

After getting her first dose of Rituximab 1000 mg
in 0.9% NaCl 600 mL infusion, she developed further
shortness of breath. This was assumed, possibly due to
the taper of Prednisone and Rituximab failure or even
infection. Thus, bronchoscopy was planned to rule out
infection with the complexity of her condition as there
was suspicion of Pneumocystitis carinii pneumonia
(PJP), and even to identify if there is current DAH.
Rheumatology was consulted and discussed that with
CD20 check being less than 1, this was considered
Rituximab failure as CD20 was appropriately depleted.
Steroids were given intravenously (IV) with a Prednisone
equivalent of 60 mg with IV Solumedrol 125 mg twice
daily. She had a negative infectious workup, stabilized to
her baseline, and had follow up visit at Mayo Clinic for
further workup.

At Mayo Clinic, workup showed that her presentation
was an uncommon presentation of anti-phospholipid
syndrome, and the decision was made to start her on
cyclophosphamide. She had an extended stay in the
hospital with cyclophosphamide 1000 mg infusion
but was only able to complete 2 cycles of treatment
and received plasma exchange x5 to remove potential
circulating antiphospholipid antibodies and inflammatory
mediators. After a prolonged stay, she was stable with
markedly improved computed tomography (CT) chest
(Figure 2). Shortly after, the patient was discharged to
inpatient rehabilitation. She improved remarkably in
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Figure 1: Initial computed tomography angiography (CTA) of the
chest demonstrating multiple bilateral ground-glass opacities
without evidence of pulmonary embolism on interpretation: (A)
axial view and (B) coronal view.
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Figure 2: Follow-up computed tomography (CT) of the chest
demonstrating resolving bilateral ground-glass opacities after
immunosuppressive treatment: (A) axial view and (B) coronal
view.

the inpatient rehabilitation facility and was discharged
back home. She continues to be on immunosuppressive
therapy with Prednisone 30 mg twice a day, with plans
for multidisciplinary outpatient follow-up.

DISCUSSION

This case represents a rare but severe pulmonary
manifestation of antiphospholipid syndrome of diffuse
alveolar hemorrhage, thought to result from immune-
mediated injury to the pulmonary vasculature [3]. The
significance of this case shows the complexity in diagnosis
and management of DAH associated with APS, especially
with the high relapse rate of 52% within the first year
[6]. This patient underwent frequent readmissions to the
hospital, thought to be a result of pneumonia, especially
as hemoptysis was absent in her disease course, leading to
the delay in recognition of findings. However, presumed
recurrent pneumonia with persistently negative
infectious evaluation ultimately prompted surgical lung
biopsy, which demonstrated pulmonary capillaritis with
hemosiderin-laden macrophages consistent with DAH.
This highlights the importance of considering DAH in
patients with APS who present with recurrent pulmonary
infiltrates and progressive hypoxemia despite appropriate
antimicrobial therapy.

Despite biopsy-confirmed pulmonary capillaritis
consistent with diffuse alveolar hemorrhage, the patient
underwent further evaluation for alternative autoimmune
etiologies. Laboratory testing revealed a positive p-ANCA;
however, this was considered a false-positive result given
negative myeloperoxidase antibodies and the absence of
clinical features suggestive of ANCA-associated vasculitis
[7]. False-positive p-ANCA results have been reported in
association with primary sclerosing cholangitis and may
reflect underlying immune dysregulation rather than
true vasculitis [8]. Additional evaluation for systemic
lupus erythematosus was unrevealing based on serologic
testing and lack of supporting clinical features [9]. This
case highlights the importance of maintaining a broad
autoimmune differential when evaluating diffuse alveolar
hemorrhage in patients with antiphospholipid syndrome,
as accurate etiologic identification directly informs
immunosuppressive treatment selection.
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High-dose steroids remain first-line therapy for
APS-associated DAH; however, relapse during steroid
tapering is common and frequently necessitates a bridge
to steroid-sparing immunosuppressive agents [3]. In this
patient, when she was being tapered from her steroids,
she had exacerbations in her condition and was started on
Rituximab. This had treatment failure as her CD20 check
was less than 1, showing that the CD20 was appropriately
depleted [10]. From this, evaluation at a tertiary
center helped to further guide management decisions,
emphasizing the importance of multidisciplinary
collaboration in complex APS-associated pulmonary
disease. She was eventually started on treatment with
Cyclophosphamide, to which her condition stabilized
after two cycles during inpatient admission with plasma
exchange to help remove circulating antiphospholipid
antibodies and reduce immune complexes.

Favorable findings in this patient’s condition was the
lack of high-risk APS phenotype denoted by persistently
high Lupus Anticoagulant, Anticardiolipin antibodies,
and Anti-B2 glycoprotein antibodies [11]. She also had no
thrombocytopenia and no findings of catastrophic APS as
she only had pulmonary involvement [12]. Patients with
such features have been associated with increased relapse
rates and higher long-term mortality in APS-associated
diffuse alveolar hemorrhage despite immunosuppressive
therapy [6]. Following escalation of immunosuppressive
therapy, the patient’s respiratory status stabilized, and
she was discharged on a tapering regimen of systemic
corticosteroids with plans for continued outpatient
multidisciplinary follow-up.

CONCLUSION

This case highlights the importance of maintaining
clinical suspicion for APS-associated DAH in patients with
persistent pulmonary infiltrates despite negative infectious
evaluation. Early recognition is critical as diffuse alveolar
hemorrhage is a rare but life-threatening pulmonary
manifestation of antiphospholipid syndrome that may
mimic infection and delay diagnosis. This case underscores
the importance of early diagnostic evaluation for
pulmonary capillaritis in patients with APS and persistent
hypoxemic respiratory failure as treatment-refractory
disease may require escalation to cyclophosphamide and
adjunctive therapies such as plasma exchange.

LEARNING POINTS

1. APS-associated DAH should be considered in
patients with APS presenting with recurrent
pulmonaryinfiltrates and unexplained hypoxemia
despite negative infectious workup

2. Refractory disease may require escalation
beyond corticosteroids and rituximab to
cyclophosphamide and adjunctive therapies such
as plasma exchange
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3. Hemoptysis may be absent early in diffuse
alveolar hemorrhage and bronchoscopy, or
lung biopsy may be required to establish the
diagnosis in patients with persistent radiographic
abnormalities

4. Early recognition of severe or treatment-
refractory disease is critical, as APS-associated
diffuse alveolar hemorrhage is associated with
high relapse rates and substantial long-term
morbidity despite immunosuppressive therapy
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