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A B S T R A C T

Myeloperoxidase antineutrophil cytoplasmic autoantibody (MPO-ANCA) is well-known as a serological marker
for small-vessel vasculitis. However, when a smoker with interstitial lung disease (ILD) exhibits serum ANCA
positivity without systemic vasculitis, diagnosis is a matter of debate; the relationship between smoking and
ANCA is unknown. We report a case of combined pulmonary fibrosis and emphysema (CPFE) with elevated
MPO-ANCA. Surgical lung biopsy showed emphysema and fibrotic interstitial pneumonia without vasculitis. The
MPO-ANCA level decreased after smoking cessation, and no vasculitis or progression was observed during 3
years of follow-up. This suggested that smoking cessation was related to normalization of MPO-ANCA and
corresponding disease activity.

1. Introduction

Cigarette smoking has been related to various interstitial lung dis-
eases, which are generally classified as smoking-related interstitial lung
disease (SR-ILD) [1]. Combined pulmonary fibrosis and emphysema
(CPFE) has also been reported as a subtype of SR-ILD [2].

Myeloperoxidase antineutrophil cytoplasmic autoantibody (MPO-
ANCA) is a useful marker for the diagnosis of antineutrophil cyto-
plasmic antibody-associated vasculitis (AAV) and is known to be asso-
ciated with pathogenesis and disease activity. One study reported that
the positive and negative predictive value of ANCA for ANCA-asso-
ciated systemic vasculitis is 79% and 63%, respectively [3]. In contrast,
some studies have reported cases of IP with serum MPO-ANCA posi-
tivity and no vasculitis; most of these patients did not progress to AAV
over the course of the disease [4,5]. These findings suggest that ANCA
levels might be elevated in a non-specific manner.

Furthermore, elevated ANCA levels may be also observed as a result
of various diseases, drug use, and occupational exposure; cigarette
smoking has been a notable exception [6,7]. Although such reports
have made clinicians attach less importance to serum ANCA, there have

been several reports of patients previously diagnosed with ILD, in-
cluding CPFE, that later developed AAV [8,9]. Thus, the meaning of
elevated ANCA is sometimes unclear, but it is not negligible. To our
knowledge, there have been no case report regarding the complications
of SR-ILD with elevated MPO-ANCA levels that resolved only with
smoking cessation. We herein report a case of unclassifiable idiopathic
interstitial pneumonia (unclassifiable IIP) with prominent feature of
CPFE with elevated MPO-ANCA levels that showed normalization only
with smoking cessation.

2. Case report

A 57-year-old Japanese man who showed a chest radiographic ab-
normality without any symptoms during a medical checkup visited our
clinic. He worked as a newspaper deliverer and had smoked 40 cigar-
ettes daily for the past 40 years. Dust and bird exposure and family
history were unremarkable. The patient showed no abnormal vital signs
or findings in physical examination, including lung auscultation, skin
and musculoskeletal assessments, and vasculitis was not suspected. The
modified British medical council scale score was zero, and the six-
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minute walk test showed normal distance of 520 m without desatura-
tion. The pulmonary function test revealed normal values for VC (3.70
L; 102.5% of the predicted value), FEV1 (3.12 L; 105% of the predicted
value), and FEV1/FVC (84%). We found moderate reduction in dif-
fusing capacity for carbon monoxide (13.01 mmoL/min/kPa—66.2% of
the predicted value). Blood gas examination revealed normoxia
(87.5 mmHg) and negative results for urine blood and protein. The
other laboratory tests showed elevated levels of Krebs Von den Lungen-
6 (KL-6) [825 U/ml] and MPO-ANCA [31.7 RU/mL] (Normal
range;< 20 RU/mL). Chest radiography showed hyperlucency in both
lungs and bilateral coarse reticular shadows in the lower lung field.
(Fig. 1). On high-resolution CT, both centrilobular and paraseptal em-
physema were seen in the upper lung zones on both sides, and bilateral
subpleural reticular and ground-glass opacities surrounding the em-
physematous cysts were found in the lower lobes. (Fig. 1). There was no
obvious honeycombing. A month later, bronchoalveolar lavage (BAL)
was performed. The total cell count in the BAL fluid was 1.75×105/
ml. The cell fraction contained 72% lymphocytes and 28% macro-
phages. The lymphocyte CD4/CD8 ratio was 1.24. The patient was of-
fered rheumatological consultation for the ANCA positivity, but the
findings were negative for systemic vasculitis. In the differential diag-
nosis based on clinical and radiological information, we considered SR-
ILDs, such as idiopathic pulmonary fibrosis (IPF), and CPFE, lung-lim-
ited AAV, and unclassifiable IIP. Video-assisted thoracoscopic lung
biopsy at right segments 2, 5, and 8 was performed one month later.
The histopathological examination showed emphysema and in-
flammatory cell infiltration with airway-centered respiratory bronchitis
on segment 2. Some part of segment 8 showed a nonspecific interstitial
pneumonia (NSIP) pattern, while others showed a usual interstitial
pneumonia (UIP) pattern, such as few fibroblast foci with chronic fi-
brosis and abrupt changes in normal lesions with microscopic honey-
combing (Fig. 2). There were no signs of vasculitis, granuloma, and
other causes of ILD.

After multidisciplinary discussion (MDD) based on the clinical,
radiological, and pathological findings, we diagnosed unclassifiable IIP
with prominent feature of CPFE, based on the American Thoracic
Society/European Respiratory Society 2013 statement of IIPs [10]. The
patient received follow-up examinations without any medication, and

the MPO-ANCA positivity was resolved (15.2 RU/mL) only with
smoking cessation for four months, with no progression of ILD noted
over the 3-year follow-up period without re-elevation of MPO-ANCA.
This finding suggests an association between smoking and MPO-ANCA
positivity (see Table 1).

Treatment with an anti-fibrotic agent or lung transplantation was
planned if the disease showed a progressive course, but the patient
showed no change in the lung condition over 3 years of follow-up ex-
aminations after smoking cessation, and the MPO-ANCA status was
within a normal range at 3 months after the VATS operation (Table 2
and Fig. 3).

3. Discussion

SR-ILD is a broad concept of ILD that includes IPF, CPFE, respiratory
bronchiolitis-associated interstitial lung disease (RB-ILD), and desqua-
mative interstitial pneumonia (DIP) [10]. CPFE is typically associated
with a poor prognosis when it presents with IPF; however, the prognosis
and disease behavior of CPFE without IPF have remained unknown
[11].

ANCA was first described in patients with segmental necrotizing
glomerulonephritis by Davies et al. [12]. Since then, many studies have
presented measurement methods for this marker and described the high
accuracy of its positive predictive value. However, the value of lung-
limited AAV is obscure [3]. Notably, one study reported that 7.2% of
patients with IPF tested positive for ANCA (4% MPO and 3.2% PR3) at
the initial evaluation, without any signs of vasculitis; 11% of these
patients later developed ANCA positivity (5.7% MPO, 5.3% PR3) [8]. A
clinical diagnosis of microscopic polyangiitis (MPA) developed in 25%
of those patients with a positive MPO-ANCA [8]. ILD was sometimes the
initial manifestation of MPA [13]. In the differential diagnosis of this
case, IPF, CPFE, and potential development of AAV, several choices
were considered for treatment, including smoking cessation, lung
transplant, anti-fibrotic medication, or immunosuppressant adminis-
tration. Even if AAV does not develop in patients with ANCA positivity,
one report stated that the presence of MPO-ANCA positivity itself was
an unfavorable prognostic factor in patients with IP [14]. Thus, surgical
biopsy and MDD was a reasonable diagnostic strategy.

Fig. 1. Imaging findings at the initial examination. Chest
radiography showed hyperlucency in both lungs and bi-
lateral coarse reticular shadows in the lower lung field. On
high-resolution CT, both centrilobular and paraseptal em-
physema were seen in the upper lung zones on both sides
and bilateral subpleural reticular and ground-glass opacities
surrounding the emphysematous cysts were found in the
lower lobes.
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The most common chest CT and pathological findings in ANCA-as-
sociated ILD generally demonstrate a UIP pattern [4,14]. Hosoda et al.
reported that increased attenuation around honeycombing and cysts
were frequently observed in the radiological and pathological features
of UIP associated with MPO-ANCA [5]; another paper reported ca-
pillaritis as the most common vascular abnormality [15]. In this case,
chest HRCT showed moderate paraseptal emphysema, reticular opa-
cities with enlarged cysts and traction bronchiolectasis but no obvious
honeycombing. Both UIP and NSIP patterns were present in the pa-
thological findings of lung biopsy specimens. Although those findings
did not rule out ANCA-associated ILD, negative capillaritis and positive
airway-centered respiratory bronchitis make it less likely [15].

4. Increased attenuation around honey-combing and cysts was
significantly observed in ANCA/UIP

A previous study reported that 7 of 40 CPFE patients were positive
for MPO-ANCA and that MPA was diagnosed in three of these seven

patients. The remaining 4 CPFE patients with positive p-ANCA findings
had an asymptomatic microscopic hematuria with normal renal func-
tion [9]. That study also reported that smoking exposure causes chronic
lung inflammation and lung injury that may increase circulating neu-
trophils and progress to the production of MPO-ANCA, and that this
process may continue even after smoking cessation [9]. However, in our

Fig. 2. VATS lung biopsy showed em-
physema and inflammatory cell in-
filtration with airway-centered re-
spiratory bronchitis on segment 2, and
some part of segment 8 showed non-
specific interstitial pneumonia (NSIP)-
like diffuse fibrotic changes, while
others showed unusual interstitial
pneumonia (UIP)-like peripheral
chronic fibrosis adjacent with a normal
lung, a few fibroblastic foci, and mi-
croscopic honeycombing. There were
no signs of vasculitis, granuloma, and
other causes of ILD.

Table 1
Initial laboratory data.

Peripheral blood KL-6 825 ng/ml Pulmonary function test
WBC 6800/mm3 SP-A 91.7 ng/ml VC 3.73 L
Neu 58.1% SP-D 53.0 ng/ml %VC 103.3%
Ly 29.6% MPO-ANCA 31.7 RU/ml FEV1 3.12 L
Mo 3.7% PR3-ANCA <2.0 RU/ml FEV1% 84.0%
Eo 8.0% Arterial blood gas %DLco 66.2%
Hb 15.1 g/dl pH 7.37 %DLCO/VA 64.5%
Ht 43.9% PaCO2 42.8 mmHg Bronchoalveolar lavage fluid
Plt 18.8× 104/mm3 PaO2 87.5 mmHg Total cell count 1.75× 105/mm3

Biochemistry HCO3 24.7 mmoL/l Lymphocyte 72%
TP 7.3 g/dl SaO2 98.7% Macrophage 28%
Alb 4.4 g/dl Urine
T-Bil 0.7 mg/dl pH 6.0
ALT 15 IU/l Protein (−)
LDH 238 IU/l Glucose (−)
γ-GTP 13 IU/l Blood (−)
CPK 217 U/l
BUN 14mg/dl
Cr 0.71mg/dl

Table 2
Follow-up data.

Follow-up time Initial 1 year 2 years

Serum MPO-ANCA (RU/mL) 31.7 14.3 3.9
Serum PR3-ANCA (RU/mL) 2.0> 2.0> 2.0>
Serum KL-6 (U/mL) 825 737 766
FVC (L) 3.70 3.74 3.64
predicted FVC (%) 102.5 104.2 102
DLCO (%) 66.2 66.8 86.0
DLCO/VA (%) 64.5 68.3 82.6
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case, the patient did not develop any organ disorder other than pul-
monary involvement, and MPO-ANCA status became negative upon
smoking cessation; this status remained stable for at least 3 years. Thus,
smoking might lead to production of MPO-ANCA and disease activity.
However, it is unclear whether MPO-ANCA itself accelerated lung de-
struction without obvious findings of ANCA-associated ILD. This was a
limitation, in that this case did not conclusively prove a correlation
between cigarette smoking and ANCA elevation, or between ANCA and
ILD progression without AAV. However, the current paper is a sig-
nificant case report showing normalized MPO-ANCA status upon
smoking cessation, which subsequently showed stable disease for an
extended period. Thus, the findings of this case are valuable in this
regard.

In summary, elevated ANCA levels are associated with various dis-
eases and conditions, but are not significantly associated with cigarette
smoking [6,7]. Given the previous data showing a correlation among
CPFE, IPF, and ANCA, further studies are required to elucidate corre-
lations among serum ANCA levels, interstitial pneumonia, and cigarette
smoking.
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