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Abstract

Granulomatosis with polyangiitis (GPA) is a rare systemic connective tissue disease marked
by necrotising granulomatous inflammation and inflammation of small and medium-sized
vessels. Due to its varied clinical presentation, GPA presents a major challenge for both
clinicians and patients. Subglottic stenosis of the larynx (SGS) is a rare manifestation of GPA
and is observed in 16-23% of patients. The aetiopathogenesis of this phenomenon is not fully
elucidated. There was no correlation between the presence of airway narrowing (stenosis) and
the activity and course of the disease. Subglottic stenosis can be a life-threatening condition
with a need for urgent tracheotomy. The treatment of choice is immunosuppressive therapy
with follow-up surgical treatment, usually using endoscopic approaches. A case of a 46-year-
old female patient with SGS in GPA is presented. The patient reported severe dyspnoea,
reduction of exercise tolerance and speech impairment. Intravenous pulses of corticosteroids
were administered urgently and current immunosuppressive treatment was intensified,
achieving a significant improvement in the patient's general condition.
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In March 2021, a 46-year-old female patient diagnosed with granulomatosis with polyangitis
(GPA) was admitted to the rheumatology department due to increased dyspnoea in the course
of subglottic stenosis of the larynx (SGS). The patient presented with steroid-induced
diabetes, lipid disorders, osteoarthritis of the spine, history of cholecystectomy and caesarean
section.

The diagnosis of GPA was made in July 2020, at which time the patient presented

with mixed hearing loss, peripheral facial nerve paresis and destruction of the right temporal
bone. In the following months, disease activity was assessed. Magnetic resonance imaging
(MRI) of the head revealed signs of bilateral otitis media, more severe on the right side,
without central nervous system (CNS) disease. Other than that, there were no abnormalities
in the results of basic laboratory tests, imaging tests or pulmonary function tests (spirometry
and measurement of carbon monoxide transfer in the lung). Initial treatment included high-
dose corticosteroids, followed by intravenous infusions of cyclophosphamide. In September
2020, treatment with cyclophosphamide was discontinued due to significantly increased
indicator liver enzymes and urinary tract infection.
Following the normalisation of liver parameters in October 2020 due to the SARS-CoV-2
pandemic, treatment with oral cyclophosphamide was continued. The total dose of
intravenous cyclophosphamide was 4.0 g and the total dose of oral cyclophosphamide was
2.58.

In March 2021, the patient presented to the hospital emergency department due to
worsening exertional dyspnoea and speech impairment for a fortnight. In addition, the patient
had right hearing loss, hoarseness and epistaxis. The patient denied other complaints,
including fever and other infectious symptoms. Laboratory results revealed slight
leucocytosis [leucocytes (WBC) 10.6 x 10%ul], inflammatory markers within normal limits
[C-reactive protein (CRP) < 5 mg/], erythrocyte sedimentation rate (ESR) 7 mm/1 h], normal
levels of aminotransferases, normal renal excretory function. The general urine test revealed
haematuria without proteinuria [urine albumin-creatinine ratio (UACR) < 30 mg/g].
Antineutrophil cytoplasmic antibodies (ANCA) were absent in blood serum. No genetic
material of SARS-CoV-2 virus was detected by polymerase chain reaction (PCR). An urgent
computed tomography (CT) scan of the neck was performed, showing thickening of the
mucosa in the subglottic region of the larynx, ranging from approximately 18 mm to 6 mm in
length. The laryngeal lumen at this level measured the smallest at 7 x 6.2 mm 1). The

diagnosis was extended to include MRI of the neck. The examination found a circular



thickening of the subglottic laryngeal mucosa measuring approximately 18 mm in length. The
mucous membrane thickened to 6-7 mm and demonstrated uniform post-contrast
enhancement, suggesting an inflammatory condition (Fig. 2). Contrast-enhanced CT of the
chest revealed no significant abnormalities. The ENT examination revealed swelling in the
subglottic region of the larynx. The patient did not consent to tracheotomy. Treatment
included intravenous pulses of methylprednisolone (total dose of 1500 mg), broad-spectrum
antibiotic therapy with levofloxacin and trimethoprim-sulfamethoxazole preparation. There
was a gradual improvement in the patient's general condition, including a reduction in the
severity of dyspnoea, weakness and improved exercise tolerance. ENT consultation showed
regression of laryngeal mucosal oedema. The patient was discharged from the department
with the recommendation to continue immunosuppressive treatment, including oral
prednisone, intravenous infusions of cyclophosphamide and regular follow-up at the

rheumatology clinic.

Discussion

Subglottic stenosis of the larynx (SGS) can be acquired, congenital or idiopathic. This
narrowing most commonly develops following intubation, tracheotomy, mechanical trauma,
thermal burns of the airway or in the course of systemic connective tissue diseases [1]. The
subglottis is a particularly vulnerable region of the larynx. This region is the junction of two
embryological sites and is vascularised by two microcirculatory sites [2]. Laryngeal stenosis
is usually located at this junction with the glottal cords unoccupied by the disease process and
the portion of the larynx above and below the stenosis [2]. The most common symptoms of
SGS include hoarseness of voice, dyspnoea, cough, haemoptysis, stridor and whistling rale
[3].

Computed tomography (CT), MRI and endoscopies are used to diagnose airway
stenosis. It is essential to exclude coexisting gastroesophageal reflux disease. Pulmonary
function testing, including measurement of forced expiratory volume in the first second
(FEV1) and peak expiratory flow (PEF), appear to be useful in assessing the effectiveness of
ongoing treatment [4, 5]. Laryngeal biopsy provides information on the severity of
inflammation. Its complication is the risk of bleeding and increased fibrotic processes with
the formation of adhesions within the upper airway [6]. Positron emission tomography (PET)
scanning is also used to assess the inflammatory process degree, e.g. in the course of systemic

connective tissue diseases [7].



Granulomatosis with polyangitis (GPA) is an autoimmune disease of undetermined
aetiology, marked by necrotising granulomatous inflammation and inflammation of small and
medium-sized vessels [8]. The disease affects patients of all ages, and is most commonly
diagnosed at 40-50 years of age. Men and women are affected with similar frequency [9],
with a limited form of the disease more common in women. The prognosis is severe [8].
Granulomatosis with polyangitis (GPA) is associated with the presence of ANCA in serum
[10].

The clinical picture is varied, most commonly with upper and lower respiratory tract
and renal involvement [11, 12]. Jennings et al. estimated the prevalence of otolaryngological
symptoms in GPA to be 80% [13]. In clinical practice, GPA is usually diagnosed based on the
clinical picture, the presence of ANCA in the blood serum and the histopathological result
(Tab. 1) [10, 12]. The BVAS (Birmingham Vasculitis Activity Score) scale is a tool for
assessing disease activity (Tab. 2).

Studies conducted by the European Vasculitis Society (EUVAS) have made it possible
to classify the disease according to location, severity of the disease process and development
of management regimens. A distinction was made between localised, early systemic,
generalised, severe and refractory forms of the disease (Tab. 3) [16—18]. In the localised
form, a positive serum ANCA titer is present in approximately 60% of cases [20]. Accurate
assessment of the prevalence of the limited form of GPA is difficult, not least because of the
lack of specific symptoms. Infectious and inflammatory diseases, including sarcoidosis,
eosinophilic granulomatosis with polyangiitis (EGPA), as well as the use of intranasally
administered drugs such as cocaine, should be considered in the differential diagnosis [21,
22].

Upper airway stenosis is one of the rare manifestations of GPA, with an estimated
incidence of 17.5% [23]. Bilateral main bronchial stenosis represents 11.4% of airway
stenosis, of which 60% of cases are asymptomatic [23, 24]. Supraglottic laryngeal stenosis is
observed very rarely [25]. The most common area of stenosis, which is observed in
approximately 16% of patients, is the subglottic region of the larynx [26]. This complication
is more common in patients under 20 years of age, often with a refractory course of treatment
[27].

The aetiopathogenesis of airway stenosis in GPA remains unexplained. A chronic
inflammatory process that increases the susceptibility of the laryngeal mucosa to injury with

a subsequent increase in fibrotic processes is most likely to be involved [3]. Findings



regarding serum ANCA titres are inconclusive. Langford et al. described higher titres of
cytoplasmic ANCA (c-ANCA) compared to perinuclear ANCA (p-ANCA) [26, 28], while
Quinn et al. found a frequent absence of ANCA antibodies in the serum of SGS patients [29].
Both acute and chronic inflammatory processes contribute to airway stenosis [3]. Airway
stenosis can occur in 50-75% of patients in remission [24, 30].

Diagnosis of SGS in GPA patients is frequently difficult. It may represent the only
symptom of the disease, often without characteristic abnormalities in laboratory findings and
without the presence of serum ANCA antibodies [31]. Suspicion of SGS should be raised in
young GPA women presenting with symptoms of severe, destructive nasal sinus lesions
without concomitant renal involvement [32].

Endoscopy is considered the gold standard for the diagnosis of laryngeal stenosis [33].
The Myer-Cotton and McCaffrey classifications are the most widely used classification
systems for laryngotracheal stenosis, which are also useful in assessing patient prognosis
[27]. The management of airway stenosis in GPA has not been developed. Based on few
available data, it appears that a CT scan and upper airway endoscopy should be performed in
every patient with suspected SGS [1, 35].

Most available treatments for airway stenosis include invasive procedures. As a life-
threatening condition, laryngeal stenosis may require an emergency tracheotomy [28, 36].
Aggressive immunosuppressive therapy is used to reduce GPA activity. This therapy as a
single treatment only achieves improvement in 20-26% of patients [11, 37]. Surgical
procedures [23], usually endoscopic airway dilatation with local administration of
corticosteroids and mitomycin C, are used in addition to causal treatment [38]. A higher
remission rate was found in patients treated with rituximab compared to cyclophosphamide
therapy [24]. There are reports in the literature of favourable results from the use of sirolimus
as an adjunct to conventional SGS therapies in GPA and IgG4-associated disease [39].

Procedural interventions include mechanical dilatation of the airway, laser surgery for
dilatation of the airway, cryotherapy, argon plasma coagulation and open surgery methods.
During surgical procedures, it is important to minimise tissue damage to reduce the risk of
exacerbation of stenosis. The appropriateness of performing invasive procedures during the
high-activity phase of the underlying disease remains controversial [40], e.g. insertion of a
stent to dilate the airway lumen may increase inflammatory processes contributing to

exacerbation of GPA [16].



Currently available treatments have reduced the need for tracheostomies and airway
stenting [23]. Disease activity, the presence of serum ANCA antibodies and other signs of

GPA do not appear to affect the efficacy of treatment [7].

Conclusions

Subglottic stenosis (SGS) is a relatively rare but life-threatening manifestation of GPA. The
uncharacteristic clinical picture makes a correct diagnosis significantly more difficult. Delay
in the use of targeted treatment may lead to death of the patient by severe airway obstruction.
The management of patients remains a significant therapeutic challenge, involving a
multidisciplinary approach. Due to poor response to immunosuppressive treatment, multiple
endoscopic procedures are often necessary, as well as surgery and tracheostomy in a few

cases.
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Table 1. The 2022 American College of Rheumatology/European Alliance of Associations for

Rheumatology — classification criteria of granulomatosis with polyangiitis [14, 15]

Before applying the criteria:
the criteria indicated for patients with a diagnosis of small or medium-sized vasculitis should be used

- other diagnoses that may cause symptoms of vasculitis should be excluded

Clinical criteria:
nasal involvement: bloody discharge, ulceration, scabbing, sensation of congestion, obstruction damage or
perforation of the nasal septum

+3

cartilage involvement: auricular chondritis or nasal chondritis, hoarseness or stridor, bronchial involvement or
saddle nose
+2

conductive or sensorineural hearing loss
+1

Laboratory, imaging, histological criteria
c-ANCA or anti-proteinase 3 antibodies (PR3-ANCA)
+5

nodules, tumours or cavities in the lungs
+2

granuloma, extravascular granulomatous inflammation or giant cells
+2

inflammation, opacity or fluid in the nasal cavity or paranasal sinuses, or mastoiditis
+1

pauci-immune glomerulonephritis
+1

p-ANCA or myeloperoxidase antibodies (MPO-ANCA)
-1

blood eosinophil count >1000/ul
-4

The results of the 10 categories must be summed to obtain a score. The score = 5 is required to
meet the classification criteria.

Table 3. CAPTION [17-19]




Maintenance
therapy
Disease
form Definition Induction of treatment
Localise |Disease confined to the upper or ) C,O )
d lower respiratory tract Co-trimoxazole trimoxazole
p y
Systemic disease without threat to
Early organ function, not life-threatening Co-
systemic | for the patient MTX or CYC + GC trimoxazole
AZA + GC or
MTX + GC
or
Leflunomide
Generali | Disease with deterioration of renal or AZA or
sed or other organ function, creatinine | CYC+ GC or RTX + GC | MMF + GC
levels < 500 pmol/l or MMF + GC
Disease with deterioration of renal
or other organ function, creatinine| CYC or RTX + GC or|AZA or MMF
Severe |levels > 500 pmol/l PEX + GC
Progressive disease despite
Refracto |treatment with GCS and | IVIg, RTX, DSG, MMF,
ry cyclophosphamide ATG, IFX, HSCT, ALM | No consensus
In  the Ocrelizumab,
course of afatumumab,
testing epratuzumab, belimumab,
abatacept

ALM — alemtuzumab; ATG — anti-thymocyte globulin; AZA — azathioprine; CYC —

cyclophosphamide; DSG — gusperimus; EUVAS — European Vasculitis Society; GC —

glucocorticosteroids; HSCT — hematopoietic stem cell transplantation; IFX — infliximab;

IVIg — intravenous immunoglobuliny MMF — mycophenolate mofetil;, MTX —

methotrexate; PEX — plasmapheresis; RTX — rituximab

Figure 1. Computed tomography (CT): sagittal view
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Figure 3. Magnetic resonance imaging (MRI): T2 image, transversal view
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Figure 4. Computed tomography (CT): transversal view
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Figure 5. Computed tomography (CT): coronal view 1

Figure 6. Magnetic resonance imaging (MRI): T1 image, transversal view
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