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AssTrACT. Microscopic polyangiitis and granulomatosis with polyangiitis are rare anti-neutrophilic cytoplas-
mic antibody-associated systemic vasculitides that predominantly affect small to medium sized vessels of the
lungs and kidneys. These syndromes are largely confined to older adults and often present sub-acutely follow-
ing weeks to months of nonspecific prodromal symptoms. While both diseases often manifest within multiple
organ systems concurrently, the disease spectrum of microscopic polyangiitis almost always includes the kidneys,
while granulomatosis with polyangiitis is most commonly associated with pulmonary disease. We present two
cases of rapid onset respiratory failure secondary to diffuse alveolar hemorrhage in young active duty military
personnel. After serological testing and surgical lung biopsy, both patients were diagnosed with microscopic
polyangiitis with isolated pulmonary involvement. (Sarcoidosis Vasc Diffuse Lung Dis 2015; 32: 372-377)
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widely in clinical course and most notably differ in
their strong associations with specific ANCAs. Mi-
croscopic polyangiitis is more commonly related to
myeloperoxidase (MPO)-ANCA (30-80%) while
GPA is more often associated with proteinase-3
(PR3)-ANCA (70-95%) (3). Both MPA and GPA
can manifest within multiple organ systems and can
cause cutaneous lesions, neuropathies, ocular symp-
toms, otolaryngeal abnormalities, and even disease
of the gastrointestinal tract, in addition to the more
common renal and pulmonary syndromes. Most of-
ten, the kidneys suffer the major burden of disease
in MPA, while GPA primarily targets the lungs and
head and neck (4). A recent review estimates that
80-100% of patients with MPA experience renal
disease which can range from asymptomatic pro-
teinuria to overt renal failure as related to the pauci-
immune glomerulonephritis typically seen in AAV
(5). Pulmonary disease, though not as predominant,
has been reported in 22%-55% of patients(5, 6). The
classic pulmonary manifestation is diffuse alveolar
hemorrhage, reported in 11-36% of patients(2, 7).
Granulomatosis with polyangiitis has a different dis-
tribution of disease with more than 90% of patients
with GPA eventually developing upper airway or ear
abnormalities (8), as many as 85% of patients with
lung nodules or infiltrates (3), and fewer with renal
disease.

Most patients with AAVs present following
weeks to months of prodromal symptoms, and it is
atypical for a patient to present with acute respira-
tory failure as an initial manifestation of the disease.
Specifically with MPA, there are few case reports
describing acute respiratory failure as the presenting
symptom (9, 10). Furthermore, there are only a lim-
ited set of MPA case reports of isolated pulmonary
disease, and fewer cases of acute respiratory failure
from isolated diffuse alveolar hemorrhage (10, 11).
The reports below portray two such unusual cases of
acute respiratory failure in young military personnel
found to be secondary to DAH resulting from MPA.
These cases also share the unique feature of MPA
involvement limited solely to the lungs.

CASE REPORT 1

A previously healthy 18 year old male Air Force

basic trainee presented to an urgent care clinic with

three days of upper respiratory symptoms. He was
febrile to 101.5°F, tachycardic at 113 beats per min-
ute with normal respiratory rate and oxygen satura-
tions. His examination was only notable for bilateral
tonsillar erythema and exudates. He was treated with
a course of oral azithromycin and ibuprofen for pre-
sumed tonsillitis. His symptoms continued unabated
through the following day then he began to have in-
termittent hemoptysis and epistaxis. Repeat exami-
nation revealed decreased oxygen saturations to 92%
with bilateral wheezing on pulmonary auscultation.
Initial chest radiograph displayed diffuse patchy bi-
lateral mixed interstitial and airspace opacification.
He was immediately transferred to our tertiary care
hospital where temperature was 98.5°F, blood pres-
sure 91/55 mm Hg, heart rate 114 beats per minute,
and oxygen saturation 96% on room air. He was ini-
tially well oriented and conversational, but over the
next few hours his condition precipitously declined,
and he became hypoxic with70% oxygen saturations
and altered mental status. The patient was urgently
intubated for hypoxemic respiratory failure and re-
peat chest radiograph revealed strikingly worsened
mixed airspace and interstitial opacities with con-
fluent disease within the left mid lung and bilateral
bases. Computed tomography of the chest displayed
diffuse patchy airspace opacities with small low den-
sity bilateral lower lobe pleural effusions (Figure
1). Broad spectrum antibiotics and antiviral medi-
cations for presumed acute respiratory distress syn-
drome secondary due to a complicated multilobar
pneumonia were initiated. Despite this treatment,
the patient showed no clinical improvement and his
ventilator settings remained unchanged for the first
24 hours. Fiberoptic bronchoscopy (FOB) was per-
formed on hospital day #2 to obtain bronchoalveolar
lavage (BAL) samples to isolate a possible infectious
source. The initial BAL return was sanguineous and
repeat aliquots confirmed DAH in the sampled lobe.
Repeat FOB on hospital day #3 in different subseg-
ments bilaterally revealed increasingly sanguineous
lavage fluid aliquots again diagnostic for DAH. No
organisms were isolated on BAL fluid cytology or
cultures and all other cultures were negative.

Given the lack of infectious etiologies and a high
suspicion for an autoimmune vasculitis, daily pulse
methylprednisolone was initiated with rapid clinical
and radiographic improvement (Figure 1). He was
rapidly weaned from mechanical ventilation after
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three days of pulse steroids. Renal evaluation dem-
onstrated normal renal function and urinalysis. An
extensive serological workup revealed the presence
of PR3-ANCA (50 U/ml) in excess of MPO-AN-
CA (7 U/ml) which would rise to as high as >300U/
ml and 48 U/ml respectively within the first week
of diagnosis. Other rheumatologic markers such as
anti-glomerular basement membrane, rheumatoid
factor, anti-double stranded DNA, and anti-nuclear
antibody were negative and complement levels were
within normal limits. Surgical lung biopsy on hospi-
tal day #10 revealed a cellular interstitial pneumonia
suggestive of acute lung injury with no evidence of
granuloma formation. The patient was treated with
six cycles of plasmapheresis followed by four cycles
of rituximab therapy and an oral steroid taper with
no clinical recurrence. ANCA levels dropped as ex-
pected following appropriate medical therapy to a
PR3-ANCA of 68 U/ml and MPO-ANCA of 3 U/

ml. Although, there was no evidence of vasculitis on

Fig. 1. Case 1 patient CT scan on HD#1 (a) and HD#10 (b) after
6 days of steroid therapy and 2 cycles of plasmapharesis

biopsy, after thorough evaluation by multiple sub-
specialists; to include dermatology, otolaryngology,
pulmonary, and rheumatology, given the patient’s el-
evated ANCA levels, lack of physical exam findings
of GPA, and rapid clinical improvement with use of
steroids and Rituximab, it was agreed that a diag-
nosis of MPA was most accurate in this case. Lung
biopsy was not obtained until the patient had com-
pleted six days of methylprednisolone and two cycles
of plasmapheresis resulting in rapid clinical stability.

CASE REPORT 2

A healthy, 22 year old Army female was de-
ployed to Afghanistan for several months when she
developed dyspnea on exertion with associated cough
and scant hemoptysis. She was evaluated at a troop
medical clinic and treated for an upper respiratory
infection with a five day course of oral azithromycin.
Over the next two weeks, her dyspnea continued to
worsen and her cough progressed to frank hemop-
tysis. She again was evaluated at the troop medical
clinic where she was placed on levofloxacin for em-
piric treatment of a presumed community-acquired
pneumonia. Over the next five days, her symptoms
progressed and she suffered a syncopal event in her
barracks. Initial oxygen saturations were noted to be
in the low 80s and her hemoglobin was measured at
6.0 gm/dL. After resuscitation with intravenous fluid
and packed red blood cell transfusion, oxygen satura-
tions were initially maintained with 100% oxygen to
evacuate the patient to a higher level care at Bagram
Air Force Base hospital.

Computed tomography of the chest revealed
diffuse bilateral alveolar filling with ground glass
attenuation (Figure 2), and she was subsequently
intubated for hypoxic respiratory failure. She was
medically evacuated from Afghanistan to Landstuhl
Regional Medical Center, Germany for subspecialty
care. Fiberoptic bronchoscopy was performed and
consistent with DAH based on progressively bloody
lavage aliquots and the presence of hemosiderin-
laden macrophages. She was immediately started
on pulse dose steroids for DAH, with a presumed
etiology of acute eosinophilic pneumonia (given ex-
tensive clinical experience from Iraq and Afghani-
stan(12)), and extensive rheumatologic workup was
initiated. Rapid improvement was noted on steroid
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Fig. 2. Case 2 patient CT scan on initial presentation (a) and after
recovery (b)

therapy and she was extubated without complica-
tion with subsequent final evacuation to San Anto-
nio Military Medical Center. Laboratory evaluation
demonstrated normal renal function with a normal
urinalysis. Initial serologies returned MPO positive
(134 U/ml) and PR3 negative (10 U/ml) and nor-
mal complement levels. Other negative serologies
included anti-nuclear antibody, anti-phospholipid
antibody, cyclic citrullinated antibody, anti-Smith
nuclear antibody, glomerular basement membrane
antibody, and systemic scerlosis antibodies. Surgi-
cal lung biopsy followed which revealed perivascular
inflammation with alveolitis and capillaritis (Figure
3). Despite the lack of renal disease, her clinical pic-
ture of DAH in conjunction with a positive MPO-
ANCA, histological evidence of vasculitis without
granulomas, and otherwise negative serologic evalu-
ation was most suggestive of MPA. She was initially
placed on a prolonged prednisone taper for an esti-
mated six to nine months. Several weeks later, her
post-operative course was complicated by recurrent

Fig. 3. (A) Microscopic Polyangiitis involving the lung with dif-
fuse alveolar hemorrhage, alveolitis, and capillaritis. (B) Neu-
trophils and fibrin plugs within alveoli can mimic an organizing
pneumonia

pneumothoraces requiring prolonged chest tube tho-
racostomy and subsequent left upper lobe wedge re-
section and mechanical pleurodesis. After resolution
of the pneumothorax, she successfully completed a
six month course with rituximab. The patient cur-
rently is doing well with no evidence of renal disease
or recurrence of pulmonary symptoms.

Discussion

The above cases illustrate two unusual initial
presentations of MPA given these patients were rela-
tively young, the pulmonary vasculature was the only
system affected, and both presented acutely with po-
tentially life threatening respiratory failure secondary
to DAH. Microscopic polyangiitis is a necrotizing
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systemic vasculitis of small to medium sized vessels
that can result in a wide spectrum of organ involve-
ment, but predominantly affects the kidneys (80-
100%) more so than the lungs (22-55%). Patients
generally present beyond their 4th decade of life, and
onset of symptoms is most often insidious in nature,
with the rare patient presenting acutely, particularly
with acute respiratory failure.

Our two patients (18 year old male and 22 year
old female) were exceptionally young to be present-
ing with this disease. Vasculitides are rare in youth
and younger adults in general, but particularly so
with regards to small vessel vasculitides. There are
few case reports of MPA discovered in adults under
40 years of age (9, 10, 13-15). Little is known about
MPA in young adults and there appears to be little
analysis written on the matter. Examination of the
reported cases suggests that females predominant
over males in this age range and they appear to reach
a fuller and faster recovery than older age groups. The
incidence of pediatric GPA and MPA is small or un-
known with some estimating 1 case per 2 million in
the case of GPA and even less so with MPA (16).
Most information on childhood/youth AAV are de-
rived from case reports and most aspects of care are
extrapolated from data about adults (17). A review
by Arukulruman et al. (16) assessed seven reports
describing the clinical course of 86 patients with
pediatric onset AAV. In these patients disease onset
ranged anywhere from two weeks to 16 years with a
female predominance of 68% and 70% in GPA and
MPA respectively. In this study and others, renal in-
volvement appears to be the predominant feature of
MPA in children, specifically with necrotizing glo-
merulonephritis occurring frequently in this cohort
(18). Children and adolescents in general also tend
to present similarly to adults with several weeks to
months of insidious prodromal symptoms. Unlike
adults, there appears to be a female predominance
with AAV, as well as a seasonal variation, with more
children/young adults presenting in the winter and
spring months (19).

Isolated pulmonary involvement in MPA is ex-
ceedingly rare and diflicult to confirm as vasculiti-
des are often dynamic in character. Bosch et all de-
scribe several of the few previous reports of isolated
pulmonary involvement in DAH (10, 11, 20). This
same group would later illustrate the emergence of

GPA in patients who previously by definition only

met criteria for MPA (21). This leads some to ques-
tion the utility of the specific nomenclature for AAV,
especially since the treatment regimens are virtually
identical and further classification may be misleading
to both physician and patient. Some have suggested a
limited form of MPA in the form of interstitial lung
disease as supported by multiple cases of isolated id-
iopathic pulmonary fibrosis predating other MPA
manifestations for up to ten years (7, 22). Overall,
there are an extremely limited number or reports of
isolated pulmonary disease in MPA. However, giv-
en the young age of these patients, we cannot fully
conclude that they will not develop extrathoracic in-
volvement in the future.

Diffuse alveolar hemorrhage due to alveolar
capillariitis is the most frequent lung manifestation
of MPA for all ages, with some sources reporting oc-
currence in up to 36% of patients. However, with few
exceptions; acute respiratory failure is almost never
the initial manifestation of MPA. A study aiming to
describe the pulmonary manifestations of MPA il-
lustrated 29 cases of DAH. Of these cases, 69% had
severe dyspnea but only 10% required treatment with
mechanical ventilation (13). All of these patients
had other systemic manifestations and it is unclear
if pulmonary hemorrhage was the major contributor
in each patient’s morbidity or was present on initial
diagnosis. There are two unique cases of acute respi-
ratory failure from diffuse alveolar hemorrhage de-
scribed by Bosch et al. (10) Both presented with less
than two weeks of symptoms and required immedi-
ate mechanical ventilation. Another case describes a
25 year old pregnant female at 24 weeks gestation
who presented with acute respiratory decline after
just one week of symptoms (15). Similar to our cas-
es, these patients appeared to recover quickly after an
appropriate treatment regimen was initiated.

The third AAV is Churg-Strauss Syndrome
which is now called eosinophilic granulomatosis with
polyangiitis (EGPA). This is a disorder that appears
to lie within the intersection of systemic ANCA vas-
culitides and hypereosinophilic syndrome. This syn-
drome is ANCA positive in approximately 30-40%
of cases and is more often associated with glomeru-
lonephritis (23). Rarely, EGPA has been associated
with DAH (24, 25), but in only up to four percent of
cases. Both of our patients had no history of asthma
and lacked evidence of eosinophilia, thus, making

EGPA extremely unlikely in these cases.
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Finally, both patients were given Azithromycin
at some point in the beginning of their illnesses.,
There has been at least one case report of azithro-
mycin- induced DAH reported in the literature (26).
However, azithromycin-induced DAH is unlikely
in these patients given that their clinical, laboratory,
and pathological findings and subsequent successful
treatment with Rituximab, was more suggestive of an
ongoing vasculitic process.

CoNCLUSION

We described two cases of MPA with several un-
usual presenting characteristics. These patients both
presented with acute respiratory failure secondary
to DAH, both had isolated pulmonary involvement
throughout their treatment course, and both patients
were young adults at diagnosis. Consideration should
be given to the diagnosis of MPA in a young patient
presenting with acute respiratory failure secondary
to DAH despite the atypical nature of their clinical

presentations.
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