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A case of granulomatosis with polyangiitis misdiagnosed as 
severe asthma: The key role of spirometry
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Introduction

Granulomatosis with Polyangiitis (GPA) is a granulomatous, 
necrotizing small-vessel vasculitis associated with the presence 
of Antineutrophil Cytoplasmic Antibodies (ANCA). In more than 
eighty percent of GPA patients ANCA have a Cytoplasmatic Pat-
tern at the indirect immunofluorescence (c-ANCA) and recog-
nize the autoantigen Proteinase 3 (PR3), while in few cases they 
have a perinuclear pattern (p-ANCA) and are directed toward 
the autoantigen Myeloperoxidase (MPO) [1]. However, in pa-
tients with limited disease or at early stages ANCA status can 
be negative. Although diagnostic criteria have not been estab-
lished, the diagnosis usually relies on clinical, radiological and 
serological findings usually supported by the histological ex-
amination and/or by the presence of ANCA positivity. When a 
diagnosis of small or medium vessel vasculitis has already been 

made, recently updated classification criteria can be adopted 
to differentiate GPA form the other ANCA associated-vasculitis; 
the diagnosis of GPA can be made when the score is ≥ 5 (Table 
1) [2].

GPA usually starts involving the upper respiratory tract with 
crusting rhinitis, nasal obstruction, nasal septum perforation, 
oral or nasal ulcerations, saddle-nose deformities, sinusitis, and 
otitis. From the ear–nose–throat tract, GPA can progress with 
lung, kidney, ocular, gastrointestinal and peripheral nerve in-
volvement, but any organ may be affected.

Three main kind of lung involvement in GPA patients have 
been described: 1) necrotizing granulomatous inflammation 
manifesting as single or multiple nodules or mass sometimes 
with central cavities; 2) tracheobronchial inflammation, with 
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the development of masses and polyps, subglottic and/or tra-
cheobronchial stenosis and pulmonary capillaritis, and, 3) inter-
stitial lung disease in rare cases [3].

The frequency of the tracheobronchial involvement varies 
from 13.6–55% and is more frequent in women and younger 
GPA patients. Subglottic stenosis is the most common manifes-
tation occurring in about 10–20% of cases; it may be the first 
manifestation of GPA, but, more frequently, appears during 
the course of the disease frequently associated with a severe 
sinonasal disease, usually without other organ involvement [3]. 
Clinical symptoms of subglottic stenosis depend on the degree 
of the obstruction: at the beginning, symptoms as cough or dys-
pnea can be mild or even absent, while in the most advanced 
cases they can become severe and life-threatening even requir-
ing tracheostomy. The wheezing of patients with subglottic 
stenosis may often led to a misdiagnosis of asthma, especially 
when there is no other organ involvement. The presence of sub-
glottic stenosis in patients with GPA can be suspected by spi-
rometry. In fact, the flow-volume curve shows a typical plateau 
in both inspiratory and expiratory phases, consistent with a 
central fixed airway obstruction. Dynamic expiratory chest com-
puted tomography (CT) allows to evaluate the stenosis and its 
degree [4]. Finally, fiberoptic broncoscopy is the gold standard 
for the diagnosis of subglottic stenosis consenting not only the 
direct visualization of the tracheobronchial tree but also to ob-
tain biopsies for the histologic exam, to plan therapeutic inter-
ventions and to monitor tracheobronchial lesions [5]. Whether 
the diagnosis of SGS in patients with known GPA is quite easy, 
on the contrary, suspecting GPA when other clinical manifesta-
tions are not present is quite difficult.

Table 1: Criteria and their score for the diagnosis of GPA if the 
cumulative score is ≥5 points [2]

Bloody nasal discharge, nasal crusting or sino-nasal 
congestion +3

Cartilaginous involvement +2
Conductive or sensorineural hearing loss +1
Cytoplasmic antineutrophil cytoplasmic antibody (ANCA) 
or anti-proteinase 3 ANCA positivity +5

Pulmonary nodules, mass or cavitation on chest imaging +2
Granuloma or giant cells on biopsy +2
Inflammation or consolidation of the nasal/paranasal 
sinuses on imaging +1

Pauci-immune glomerulonephritis +1
Perinuclear ANCA or antimyeloperoxidase ANCA positivity -1
Eosinophil count ≥1×109 /L -4

Case presentation

A 47 years old woman, never smoking, not allergic, affected 
by type 1 diabetes, was admitted to our outpatient clinic for 
suspected severe asthma. The patient referred the onset of re-
spiratory symptoms four years ago with a progressive exertional 
dyspnea and dry cough attacks. The patient showed previous 
spirometries judged “not evaluable” by doctors due to a poor 
patient’s cooperation. At the clinical examination, stridor was 
audible during inspiration. She had stable vital signs, 98% oxy-
gen saturation on room air and a negative 6 MWT.

The patient performed a spirometry, and the flow volume 
curve showed a plateau in both forced inspiratory and expirato-
ry phases with a box-like appearance suggesting a fixed central 
or upper airway obstruction, according to ERS/ATS guidelines 
[4]. Peak Expiratory Flow (PEF) was severely reduced (182,3 l/ 
min, 44% of predicted value) more than the Forced Expiratory 
Volume in the first second (FEV1) (2,61 L, 89% of the predicted 
value), with FEV1/PEF >8 ml/L/min suggestive of a fixed central 
airway obstruction (Figure 1).

In order to detect the aetiology of the upper airway obstruc-
tion, a neck and chest inspiratory and dynamic expiratory High- 
Resolution CT was performed that showed a reduction of the 
transverse diameter of the trachea in the region between a 
plane below the glottis and the first two tracheal rings (Figure 
2).

A Flexible Bronchoscopy (FB) was performed that detected a 
subglottic stenosis of about 7 mm diameter (Figure 3A and 3B). 
A FB mechanical dilatation of the stenosis from 7 mm to 10 mm 
was performed. The histological examination of biopsy samples 
showed fibrosis and chronic inflammation of the corion with 
squamous metaplasia and mild dysplasia of the epithelium.

Laboratory tests revealed positive p-ANCA (7,4 U/ml; range 
3,5-5), negative c-ANCA, Anti-Nuclear Antibodies (ANA) 1:320 
(nucleolar pattern), C-Reactive Protein (CRP) <0,4 mg/dl. In-
vestigating more carrefully the anamnesis, the patient referred 
persistent nasal obstruction and crusting. A rhinoscopy demon-
strated a bilateral atrophic rhinitis.

A diagnosis of ANCA-associated vasculitis was made and a 
further endoscopic management of the tracheal stenosis was 
programmed. In addition, low dose systemic corticosteroids 
and azathioprine were prescribed. An Yttrium-Aluminium-Gar- 
net (YAG) laser via FB was performed with an enlargement of 
the tracheal stenosis that reached the transverse diameter of 
11 mm (Figure 3C and 3D).

Six months after the FB procedure, the patient reported an 
improvement of dyspnea and dry cough and stridor was no lon-
ger audible. An improvement of both PEF (383,7 l/min, 94%) 
and FEV1 (3,12 L, 101%) with a change of the morphology of the 
flow-volume curve were observed at the spirometry (Figure 4).
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Conclusion

Spirometry is a non-invasive test that can play a key role 
in the diagnosis of upper airway diseases and should be per-
formed in all patients with persistent respiratory symptoms as 
cough, dyspnea, hoarseness, and stridor, even when the clinical 
manifestations are not suggestive of the most common respira-
tory diseases as bronchial asthma or chronic obstructive respi-
ratory disease. In fact, the flattening of the expiratory and/or 
inspiratory limb of the flow-.volume curve may consent an early 
diagnosis of pharynx, laryngeal, tracheal and mainstem bron-
chial stenosis [6]. Of note, it is very important a good patient’s 
cooperation during spirometry because a poor initial effort 
can affect the FEV1/PEF ratio; however the morphology of the 
flow–volume loop showing a repeatable pattern of a plateau 
in both forced inspiratory and expiratory flows suggests a fixed 
central or upper airway obstruction, while a plateau of the only 
forced inspiratory flow suggests a variable extra-thoracic upper 
airway obstruction and a plateau of the only forced expiratory 
flow suggests a variable intra-thoracic central airway obstruc-
tion [6]. As shown by our case report the plateau of the expira-
tory and inspiratory limb of the flow-volume curve allowed us 
to suspect a disease involving the central airways and to exclude 
bronchial asthma.

In our patient the suspicion of GPA was confirmed by the 
serological test with ANCA showing a perinuclear pattern and 
MPO positivity. Several studies have shown that GPA patients 
with MPO-pANCA positivity, in comparison with those with 
PR3-cANCA positivity have, more frequently, a limited disease 
with a high prevalence of subglottic stenosis and, as our patient, 
are predominantly young females, with fewer constitutional 
symptoms, milder renal lesions and lower relapse rates [7,8]. 
However, in a recent study, GPA patients with MPO-ANCA phe-
notype have been described older, with less prevalent upper 
airway involvement and neurological manifestations, increased 
end-stage renal disease and mortality [9]. Although biopsy is the 
gold standard for the diagnosis of GPA showing necrosis, granu-
lomatous inflammation, and vasculitis, it may display atypical or 
not complete histological features, as in our patient [3].

Only one case report is present in literature showing the key 
role played by spirometry in the diagnosis of GPA. In this case, 
the presence of a biphasic pattern in both the expiratory and 
inspiratory limbs of the flow-volume curve, allowed to suspect 

Figure 1: Flow- volume curve showing a flattening in both the 
inspiratory and expiratory phases with a box-like appearance 
suggesting a fixed central airway obstruction.

Figure 2: Coronal (A) and axial (B) dynamic expiratory high 
resolution CT scan showing a reduction of the transverse diameter 
of the trachea in the region between the glottis and the first two 
tracheal rings.

Figure 3: Tracheal stenosis before (A,B) and after (C,D) YAG-laser 
via FB.
Yag: A yttrium-aluminium-garnet; FB: Flexible  bronchoscopy.

Figure 4: Flow-volume curve 6 months after YAG laser via FB.
Yag: A yttrium-aluminium-garnet; FB: Flexible  bronchoscopy.
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a unilateral main- stem bronchial obstruction further confirmed 
by chest CT scan and bronchoscopy [10].

A recent study investigating pulmonary function in patients 
with ANCA associated vasculitis showed the presence of upper 
airway obstruction, diagnosed by a FEV1/PEF > 10, in 22% GPA 
patients, although only 5 among the 81 GPA patients received 
a definite diagnosis of tracheal or subglottic stenosis made by 
endoscopy [11]. For this reasons, the authors concluded that 
subclinical upper airway lesions may have been overlooked by 
spirometry. However, we can suppose that the forced expira-
tory maneuver can allow to detect the laryngeal/tracheal in-
volvement in GPA at earlier stages not clearly evident at FB, and 
a strict follow-up can prevent life-threatening complications. 
In addition, the authors in their work utilized a FEV1/PEF ratio 
higher than that suggested by the current ERS guidelines and so 
some cases of upper airway involvement in GPA patients may 
be underdiagnosed [6].

A recent study showed a good correlation between the de-
gree of subglottic stenosis measured by CT-based virtual bron-
choscopy with conventional bronchoscopy and pulmonary 
function test [12]. Dynamic expiratory chest CT demonstrating 
a decrease more than 50% of the area of the tracheal lumen 
during exhalation (area during full inspiration - area during ex-
halation)/area during full inspiration) was proposed as screen-
ing diagnostic tool of central airways involvement in GPA [4]. 
Although being a noninvasive procedure, it is associated with 
the exposure to ionizing radiation, limiting its utility in the mon-
itoring of subglottic stenosis in patients with GPA. In contrast, 
spirometry may be used in the follow-up of patients with tra-
cheobronchial stenosis reducing the frequency of invasive pro-
cedure as bronchoscopy.

In GPA patients, previous studies have demonstrated that 
systemic treatments are frequently ineffective and recurrent 
bronchoscopic procedures are required in half cases [13]. The 
management of central airway stenosis is still a clinical chal-
lenge considering that it can be caused either by an ongoing 
active inflammatory process either by a cicatritial stenosis with-
out inflammation. The activity of the underlying autoimmune 
systemic disease can be evaluated monitoring ANCA status and 
C-reactive protein levels. However, the optimal systemic treat-
ments and endoscopic interventions and their best timing are 
not defined and subglottic and bronchial stenosis remain a life-
threatening condition and a therapeutic challenge in the man-
agement of GPA patients.
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