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Introduction

Granulomatosis with polyangiitis (GPA) is a small-ves-
sel and medium-vessel vasculitis that affects mainly the
respiratory tract and kidney. The main acute complications
of GPA are diffuse pulmonary hemorrhage and acute renal
failure. Renal involvement occurs in �17% of patients,
with histological features of pauci-immune, focal, and seg-
mental necrotizing crescentic glomerulonephritis.1 Diffuse
alveolar hemorrhage (DAH) is the most severe complica-
tion in small-vessel and medium-vessel vasculitis, and im-
munosuppressive therapy alone is not sufficient to treat
this condition. A recent study revealed that the incidence
of DAH in anti-neutrophil cytoplasmic antibody-associ-
ated vasculitis (AAV) ranges from 8 to 36%, with 41% of
these diagnosed as GPA.2 There is no consensus for the
diagnostic criteria of DAH, but the presence of dyspnea,
hemoptysis, PaO2

/FIO2
� 300, a decrease in hemoglobin lev-

els (between 1 and 2 g/dL), compatible bronchoscopy or
bronchoalveolar lavage, and abnormal chest radiography
or computed tomography have been reported in different
studies.2 Respiratory failure due to DAH and sepsis are the
most common reasons for ICU admission in these patients,
with 28-d and 1-y mortality rates of 11% and 29%, re-
spectively, in a retrospective cohort study including 26
subjects.3 Moreover, there is an increased incidence of
thromboembolic disease in GPA vasculitis.4,5 Here, we
report the case of a patient with active GPA, anticoagu-

lated because of deep venous thrombosis and pulmonary
emboli, who developed DAH and renal failure.

Case Summary

A 42-y-old man was admitted to the ICU with dyspnea,
hemoptysis, and renal failure. He was diagnosed with GPA
2 y before admission and treated with prednisone (30 mg/d)
and azathioprine (50 mg, 3 times/d), developing diabetes
secondary to corticoid use. He had 3 episodes of intestinal
vasculitis. The initial 2 episodes were medically treated,
whereas the latter required laparoscopic sigmoidectomy
the year prior to admission. He was diagnosed with deep
venous thrombosis 2 y before admission and initially treated
with low-weight heparin and then with oral anticoagulants
thereafter. Five months before admission, he voluntarily
stopped oral anticoagulation and his regular medication.
Because of an increase in right leg volume and dyspnea on
exertion he was diagnosed with deep venous thrombosis
with pulmonary thromboembolism 1 month before admis-
sion. He was initially treated with low-weight heparin and
then with oral anticoagulants.

He presented to the emergency department of our hos-
pital because of a 3-d history of minimal effort dyspnea
and hemoptysis. On admission, the patient had severe hy-
poxemic respiratory insufficiency with a PaO2

/FIO2
of 53

and impaired renal function with serum creatinine of 3.72
mg/dL (0–1.19), urea of 58.5 mg/dL (10–24), and hyper-
glycemia of 354.9 mg/dL (73–124). The complete blood
count revealed acute anemia with hemoglobin of 9.2 g/dL,
a hematocrit of 27%, and normal platelet and leukocyte
counts. A coagulation test revealed an international nor-
malized ratio of 2.8 (0.8–1.2) (subject was on acenocou-
marol) and a partial thromboplastin time of 0.85 (0.8–1.2).
Titers were as follows: anti-nuclear antibody, 1:40; anti-
cardiolipin antibody, 2 GPL units (0–12); anti-myeloper-
oxidase antibody, 0.3 arbitrary concentration unit/L (0–7);
and anti-proteinase 3 antibody, � 100 arbitrary concentra-
tion units/L (0–7). Urinary analysis showed albuminuria
of 107 g/mol (0–3.4). Chest radiography showed bilateral
alveolar infiltrates (Fig. 1A), and computed tomography
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revealed an alveolar occupation of the right lung and su-
perior lobe of the left lung suggestive of alveolar hemor-
rhage (Fig. 1B).

Once the patient was in the ICU, noninvasive ventila-
tion (NIV) was started with an FIO2

of 1, PEEP of 6 cm H2O,
and support pressure of 10 cm H2O. Cardiac echography
did not reveal right ventricular failure, and ultrasonogra-
phy of lower limbs showed right femoral deep venous and
gastrocnemius vein thrombosis. Anticoagulation was
stopped, and intra-arterial digital subtraction angiography
was performed to place a filter in the inferior vena cava.
High doses of intravenous corticosteroids, oral cyclophos-
phamide, and plasmapheresis were initiated the same day
of admission. The complete treatment included 1 g of in-
travenous methylprednisolone for 3 d and then 1 mg/kg/d,
oral cyclophosphamide at 2 mg/kg/d, and daily plas-
mapheresis for 1 week and then 3 times per week for
another week. Trimethoprim/sulfamethoxazole at
800/160 mg was also given 3 times per week for Pneu-
mocystis jiroveci prophylaxis. The patient required trans-
fusion of one pack of red blood cells due to hemoglobin
levels (6.5 mg/dL). He stayed in the ICU for 9 d; his
respiratory function improved, and he was weaned from
NIV. After 3 weeks in the internal medicine department,
the patient was discharged from the hospital, with im-
proved respiratory and renal function (serum creatinine of
2.14 mg/dL).

Discussion

According to the European Vasculitis Study, active GPA
disease is classified as localized, early systemic, general-
ized, severe, or refractory depending on organ involve-
ment and severity of disease.6 We classified our patient as
severe active GPA because of 2-organ involvement (se-
vere respiratory failure with PaO2

/FIO2
� 100 and serum

creatinine levels of � 1.39 mg/dL). Guidelines recommend
that after diagnosis, classification, and initial assessment,
early initiation of remission-induction therapy is impera-

tive for these patients. A combination of oral cyclophos-
phamide (2 mg/kg/d) and prednisolone (1 mg/kg/d) has
been used for remission-induction therapy of AAV.6 Pulsed
cyclophosphamide at 15 mg/kg (maximum of 1.2 g) every
2 weeks for the first 3 pulses and every 3 weeks for the
following 3–6 pulses in association with prednisolone pre-
sented the same induction of remission as continuous oral
therapy but with higher risk of relapse.7 Recently, ritux-
imab (a monoclonal antibody that binds CD20 protein in B
cells) in association with corticoids has been shown to be
as effective as cyclophosphamide as part of induction ther-
apy for AAV with renal involvement, including patients
with DAH.8 However, this clinical trial excluded patients
with severe conditions (creatinine levels of � 3.99 mg/dL
or severe DAH that required mechanical ventilation), so
the potential efficacy of rituximab remains unclear in
these circumstances. In our case, we used oral cyclophos-
phamide (2 mg/kg/d) with 3 boluses of methylprednisolone
(1 g/d followed by 1 mg/kg/d) with satisfactory results.

There are some reports showing that plasma-exchange
therapy improves survival in patients with severe renal
vasculitis disease (creatinine levels of � 5.65 mg/dL) when
used in addition to immunosuppression treatment.9 In ad-
dition, plasma-exchange therapy may better preserve renal
function, with less probability of developing end-stage re-
nal disease.10 For DAH, previous studies have demon-
strated that a combination of remission-induction therapy
and plasma-exchange therapy improves pulmonary infil-
trates, respiratory function, and mortality rates,11,12 sug-
gesting that active pulmonary hemorrhage could be an
indication of early plasmapheresis. However, there is no
consensus in the use of plasma-exchange therapy in pul-
monary hemorrhage. Currently, the PEXIVAS multi-cen-
ter randomized controlled trial is evaluating the efficacy of
plasmapheresis in combination with corticosteroids in the
treatment of AAV.10 Our patient had creatinine levels of
� 5.65 mg/dL, but active pulmonary hemorrhage was pres-
ent. Early plasma-exchange therapy with albumin/frozen
plasma was started in the 1st day of ICU admission, with
improvement of respiratory function.

Respiratory support in severe hypoxemic respiratory in-
sufficiency with PaO2

/FIO2
� 150 with NIV is not well es-

tablished because of high rates of orotracheal intubation
and worse prognosis.13 However, Khan et al3 reported the
use of NIV in �40% of subjects with active GPA who
needed respiratory support, with only 14% requiring oro-
tracheal intubation. Our case suggests that NIV could be
effective when aggressive remission-induction therapy is
used.

AAV is associated with a higher incidence of venous
thromboembolic events.4,5 Both deep venous thrombosis
and pulmonary emboli are now recognized as important
complications of GPA, although the mechanism of this
occurrence is unclear.4,14 We tested anti-cardiolipin and

Fig. 1. A: Chest radiography showing bilateral alveolar opacities on
ICU admission. B: Computed tomography showing bilateral areas
of consolidation interspersed with areas of ground-glass attenu-
ation and preserved normal areas.
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anti-phospholipid antibodies with negative results. This is
in accordance with previous reports demonstrating that the
increased risk of venous thromboembolic events is not
related to Factor V Leiden nor to anti-cardiolipin and anti-
�2-glycoprotein antibodies.14 There is no consensus for
treatment of venous thromboembolic disease in active GPA.
Dreyer et al15 described a case of acute GPA treated with
standard immunosuppression therapy, which resulted in
the development of a massive pulmonary embolism asso-
ciated with bilateral iliofemoral thrombi. They started sub-
cutaneous enoxaparin and then oral warfarin. The patient
later had a pulmonary hemorrhage. Anticoagulation was
stopped, a filter was inserted into the vena cava, and 5
plasma exchanges were performed, with improvement of
renal and pulmonary function. In contrast, Hughes et al16

reported a case of GPA treated successfully with cortico-
steroids and intravenous cyclophosphamide with excellent
clinical response; the subject subsequently developed pul-
monary thromboembolic disease. They started anticoagu-
lation that was complicated by severe epistaxis and upper
gastrointestinal bleeding with an unsatisfactory outcome.

Active GPA is associated with an increased risk of throm-
boembolic events and DAH; both presenting simultane-
ously in a patient is a life-threatening condition. Few data
exist for the management of these patients, and there are
no recommendations for anticoagulation in acute GPA
patients (prophylactic or therapeutic). Vena cava filter in-
sertion is recommended in patients with absolute contra-
indications for anticoagulation therapy,17 and better man-
agement of these patients is possible when disease activity
is low. Aggressive therapy, including plasma exchange, is
necessary to treat these patients because lowering disease
activity improves DAH but also diminishes the incidence
of thromboembolic events. All of these issues should be
studied in clinical trials to improve the ICU management
of these patients in the context of active disease.

Teaching Points

• Active GPA vasculitis increases the incidence of throm-
boembolic events. Pulmonary embolism in association
with DAH in GPA is a life-threatening condition.

• Aggressive remission-induction therapy is indicated for
patients with GPA and DAH, including boluses of cor-
ticosteroids at high doses and then 1 mg/kg/d and oral
cyclophosphamide at 2 mg/kg/d.

• Although not well established, we suggest the use of
plasma-exchange therapy to treat these patients because
of the severity of condition.

• Anticoagulation cessation, intra-arterial subtraction an-
giography, and vena cava filter insertion until the activ-
ity of the disease diminishes is probably the most ap-
propriate treatment strategy for patients with active GPA

and DAH with deep venous thrombosis and pulmonary
embolism.

• Despite few reports of the use of NIV for DAH in active
GPA, it could be used until the activity of the disease
decreases and respiratory function improves.
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