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An 82-year-old woman with a history of chronic thromboembolic pulmonary hypertension (CTEPH) presented with malaise, left facial nerve paralysis and the positive seroconversion of myeloperoxidase (MPO)antineutrophil cytoplasmic antibody (ANCA). She was diagnosed with ANCA-associated vasculitis (AAV).
Administration of corticosteroids significantly improved her symptoms, with a decline in the serum MPOANCA level. Ten months later than the initial presentation, she developed an AAV exacerbation with lung
infiltration and pericardial effusion, which improved with high-dose corticosteroid therapy. To date, a limited number of AAV cases concomitant with pulmonary hypertension have been reported. The case report
presented herein suggests a potential role for CTEPH in the development of AAV.
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INTRODUCTION
Antineutrophil cytoplasmic antibody (ANC A)associated vasculitis (AAV) is characterized by damage
to small- and medium-sized blood vessels and the
detection of ANCA in serum. Pulmonary arterial
hypertension may develop in patients with AAV, either
concomitant with or as a complication of AAV. In
some cases of pulmonary hypertension concomitant
with AAV, immunosuppressive therapy for vasculitis
improves pulmonary arterial hypertension. However, in
other cases, especially those involving thrombi in the
pulmonary artery, immunosuppressants are ineffective,
suggesting various underlying pathologies in the pulmonary artery.
Herein, we report a case of myeloperoxidase (MPO)ANCA-positive AAV which developed during treatment
for chronic thromboembolic pulmonary hypertension
(CTEPH). In the present case, CTEPH developed prior
to the positive-seroconversion of MPO-ANCA and the
clinical manifestations of AAV, suggesting that CTEPH
plays a role in the development of AAV.
CASE REPORT
An 82-year- old woman was referred to Tokai
University Hospital due to persistent malaise and left
facial nerve paralysis; however, one year prior, she presented with hemoptysis and dyspnea on exertion, and
was diagnosed with CTEPH based on: 1) increased
mean pulmonary artery pressure (mPAP) of 24 mmHg
and normal pulmonary capillary wedge pressure

confirmed during a right heart catheterization study,
2) occlusion of the subsegmental pulmonary artery in
the right upper lobe on computed tomography (CT)
angiography, and 3) multiple segmental perfusion
defects in the right upper and middle lobes with a
normal ventilation pattern on nuclear medicine lung
ventilation/perfusion scintigraphy (Fig. 1). There was
no deep venous thrombosis in the lower extremities,
and she had no risk factors for coagulopathy, such as
malignancies, antiphospholipid syndrome, infection,
or blood coagulation factor deficiency such as protein
C or S. Serum C-reactive protein (CRP) was 0.46 mg/
dL and MPO-ANCA was negative at that time. After
initiating treatment for CTEPH including long-term
oxygen therapy (LTOT) and anticoagulant therapy
with edoxaban tosylate hydrate, the patient’s mPAP
gradually declined (Fig. 2).
Upon her referral, the patient had no physical or
neurological abnormalities, except for left facial nerve
paralysis. Laboratory tests showed the positive-seroconversion of MPO-ANCA (132 IU/mL) along with increased white blood cell counts (12,200/nL), of which
eosinophils accounted for 3.5%, elevated serum levels
of CRP (7.36 mg/dL) and Krebs-von-Lungen-6 (512
IU/mL). Neither proteinuria nor increased serum levels
of D-dimer or creatinine were present. A thoracic CT
scan showed a mosaic attenuation pattern consistent
with CTEPH (Fig. 3). The patient was diagnosed with
AAV based on the European Medicines Agency algorithm [1] and treated with low-dose oral prednisolone
(15 mg per day, 0.3 mg/kg). Her symptoms markedly
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Fig. 1 Imaging for the diagnosis of chronic thromboembolic pulmonary hypertension: (a) Computed tomography
angiogram of the chest showing thrombus (arrow) in the subsegmental pulmonary artery of right upper
lobe; (b) Nuclear medicine lung ventilation with 81mKr gas (left) and perfusion with 99mTc macroaggregated
albumin (right) scintigraphy showing multiple segmental perfusion defects (arrow heads) in the right upper
and middle lobes, with a normal ventilation pattern.
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Fig. 2 Clinical course showing fluctuations of the mean pulmonary arterial pressure (mPAP) and the serum level of
myeloperoxidase antineutrophil cytoplasmic antibody (MPO-ANCA) during the pharmacotherapy. CTEPH,
chronic thrombotic pulmonary hypertension; AAV, antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis.

improved with a decline in serum MPO-ANCA levels.
Unfortunately, 10 months later than the introduction of prednisolone, when the dose of prednisolone
was tapered to 6 mg per day, the patient developed
progressive dyspnea and severe hypoxia and was hospitalized. CT images indicated an infiltrate in the right
upper lobe and pericardial effusion, and the serum
MPO-ANCA level was modestly increased (9.0 IU/mL).
Transthoracic echocardiography showed no increase in
the mPAP, therefore, the patient was diagnosed with
an AAV exacerbation concomitant with pericarditis.
Methylprednisolone pulse therapy (1,000 mg per
day for 3 days) followed by high-dose prednisolone
treatment (50 mg per day, 1 mg/kg) successfully im-

proved the pericardial effusion as well as the patient’s
respiratory condition and lung opacity, as seen on CT
images (Fig. 4). The patient was discharged without
supplemental oxygen therapy. Subsequently, the dose
of prednisolone was gradually tapered to 8 mg per
day, and her serum MPO-ANCA remained negative.
DISCUSSION
We have reported a case of AAV that developed
one year after the initial diagnosis of CTEPH. Venous
thromboembolism (VTE) is a relatively common
comorbidity of AAV, and pulmonary artery vasculitis
may also occur in some patients with AAV. The present case, however, was unique as CTEPH preceded the
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Fig. 3 High-resolution computed tomography scans showing mosaic attenuation pattern
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Fig. 4 Thoracic computed tomography (CT) scan at the antineutrophil cytoplasmic antibody
(ANCA)-associated vasculitis exacerbation: (a) Thoracic CT scan showing an infiltration
in the right upper lobe and pericardial effusion; (b) After high-dose corticosteroid therapy, lung opacity and pericardial effusion were improved.

positive-seroconversion of MPO-ANCA and the clinical
manifestations of AAV such as persistent malaise, left
facial nerve paralysis, pulmonary opacity and pericardial effusion.
A number of predisposing factors of CTEPH such
as a history of VTE, collagen vascular disease, malignancy, infection and hemostatic factor abnormalities

have been reported [2]. VTE occurs in patients with
AAV at a rate of 12.4% [3], or 7/100 person-years,
which is higher than that in the general population
(0.18/100 person-years) [4, 5]. VTE is also more likely
to occur in patients with active AAV, although the
incidence is still high during inactive periods (1.0/100
person-years) [6]. At the initial presentation of CTEPH,
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Table 1 Cases of ANCA-associated vasculitis concomitant with pulmonary hypertension.
Thrombi in
PH state in
pulmonary response to AAV
arteries
treatment

ANCA

Diagnosis interval
between PH and
AAV

CT findings

not improved

anti-MPO

1 year

mosaic attenuation

present

not improved

anti-PR3

4 months

mosaic attenuation

AAV → PH

absent

improved

negative

3 months

GGOs

21, F

Concomitant*

absent

improved

anti-MPO

-

GGOs and
nodular opacities

33, M

AAV → PH

absent

improved

anti-PR3

6.5 years

excavated nodules

49, M

AAV → PH

absent

not improved

cANCA

18 months

nodular opacities

38, F

AAV → PH

absent

not improved

anti-MPO

4 years

alveolar hemorrhage

49, M

PH → AAV

absent

NA**

anti-PR3

2 years

nodular opacities

Authors
(Years)

Age,
Gender

Order of
presentation

Present case

82, F

CTEPH → AAV

present

D Forde, et al.
(2011) [9]

32, M

CTEPH → AAV

J Dion, et al.
(2015) [8]

26, M

Y Li, et al.
(2015) [11]

D Launay, et al.
(2006) [10]

*AAV was concomitant with pulmonary hypertension at the first presentation. **The PH state was not evaluated because the patient died from sepsis one
week after the initiation of immunosuppressants. ANCA, antineutrophil cytoplasmic antibody; CTEPH, chronic thromboembolic pulmonary hypertension;
PH, pulmonary hypertension other than CTEPH; AAV, ANCA-associated vasculitis; MPO, myeloperoxidase; PR3, proteinase3; cANCA, cytoplasmic ANCA;
GGO, ground-glass opacity; NA, not available; CT, computed tomography.

however, the serum MPO-ANCA was negative and
there were no symptoms suggestive of collagen vascular diseases including AAV. During the clinical
course of 31 months, she did not present any sings of
malignancies or infections. While there was no deep
venous thrombosis in the lower extremities, an observational study reported that 30% of patients diagnosed
with CTEPH were presented without the evidence of
VTE [7]. As we examined the only traditional risk
factors for VTE such as protein C or S deficiency and
anti-phospholipid antibodies, other unexamined hemostatic factor abnormalities including elevated coagulation factor VIII and von Willebrand factor, fibrinogen
gene polymorphisms may possibly have contributed to
the formation of thrombi in pulmonary artery.
In contrast, pulmonary hypertension is rarely
accompanied by AAV. To date, only seven cases of pulmonary hypertension with AAV have been reported
[8-11]. In five of these cases, AAV developed prior to
or concomitant with pulmonary hypertension, with the
interval between the diagnosis of AAV and pulmonary
hypertension ranging from 3 months to 6.5 years
(Table 1). Of note, three patients without thrombi responded well to the immunosuppressive drugs for AAV
with a significant decrease in mPAP, suggesting the
involvement of pulmonary artery vasculitis. Conversely,
two patients with CTEPH including the present case
did not show an apparent improvement in pulmonary
hypertension in response to AAV treatments, implying
different underlying pathogenesis from that of PH
without the involvement of thrombi.
In the present case, we observed a modest decline
in the mPAP during the course of treatment. However,
this result may be due to LTOT and edoxaban tosylate
hydrate, and not the systemic corticosteroid treatment.
The patient presented herein was diagnosed with
CTEPH one year prior to the onset of AAV with the
positive-seroconversion of MPO-ANCA and the clinical
manifestations. A previous study reported that VTE

can also occur before a diagnosis of AAV [12]. These
observations suggest that pulmonary hypertension
and/or thromboembolic events may induce immunological reactions that result in the production of MPOANCA.
Neutrophilic inflammation has been implicated in
the pathogenesis of venous thrombosis and pulmonary
hypertension, including CTEPH [13-15], in which activated neutrophils release MPO-containing neutrophil
extracellular traps (NETs) [16, 17]. One study showed
elevated levels of MPO in the plasma of patients with
CTEPH compared to those in healthy controls, and
extensive areas of NETosis in vascularized intrapulmonary thrombi and occlusive plexiform lesions [18].
It is well known that the presence of interstitial lung
disease is occasionally followed by seroconversion to
MPO-ANCA positivity [19], suggesting that chronic
inflammation may be a source of MPO-ANCA. In the
present case, we observed the evidence of low-grade
inflammation until the onset of AAV. Given that the
specific antigens to ANCA are highly expressed in the
lungs of patients with CTEPH and other types of pulmonary hypertension, pulmonary hypertension might
actually have contributed to the ANCA production, potentially affecting the subsequent development of AAV.
Clinicians should be vigilant with and implement close
monitoring for signs of potential AAV development in
patients with CTEPH.
We have reported a case of MPO-ANCA-positive
AAV which occurred one year after the initial diagnosis of CTEPH. As pathological involvement of neutrophilic inflammation has been suggested, AAV can
develop during follow-up of patients with pulmonary
hypertension such as CTEPH.
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