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Abstract 

Background: Granulomatosis with polyangiitis (GPA) or Wegener’s granulomatosis is an autoimmune disorder with 
a wide spectrum of manifestations that mostly primarily presents with respiratory symptoms such as cough, dyspnea, 
and hemoptysis and leads to a high mortality rate if left untreated. It is a relatively uncommon condition, character-
ized by necrotizing granulomatous vasculitis of small- and medium-sized vessels. Recent studies have shown that 
hyperactivation of immune cells in patients with the coronavirus disease 2019 (COVID-19) leads to elevated levels of 
various autoantibodies and inflammatory cytokines including interferon-gamma (IFN-γ) and tumor necrosis factor-α 
(TNF-α). There are the same factors that involve in the pathogenesis of autoimmune diseases such as GPA.

Case presentation: While there have been several reported cases of COVID-19 occurring in patients receiving immu-
nosuppressant treatment for GPA, here we report a case of a 72-year-old woman with a history of coronavirus disease 
2019 (COVID-19) who suddenly suffered unilateral vision and hearing loss and peripheral facial palsy on the same side. 
Chest computed tomography (CT) demonstrated a subpleural consolidation in the inferior lobe of the left lung. Based 
on the radiology report, chest CT evidence was due to a history of COVID-19 pneumonia. CT scans of the paranasal 
sinus showed pansinusitis and necrosis of the nasal septum. According to the available evidence, mucormycosis was 
clinically suspected, and the patient underwent endoscopic sinus surgery. Eventually, the histopathological analysis 
revealed a diagnosis of Wegener’s granulomatosis.

Conclusions: Since GPA and its complications can be prevented only through strong clinical suspicion and early 
diagnosis, our presentation of this case aims to increase awareness of autoimmune diseases in COVID-19 patients 
even after recovery.
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Background
Granulomatosis with polyangiitis (GPA) is a rare rheu-
matologic disorder under the category of anti-neutrophil 
cytoplasmic antibody (ANCA)-associated vasculitis with 
an annual reported incidence of 11.3 patients per million 

[1]. Diagnosis of the disease is challenging due to its 
various clinical manifestations [2], primarily involving 
the upper and lower respiratory tract and characterized 
by necrotizing granulomatous vasculitis of small- and 
medium-sized vessels [3]. Delay in diagnosis or manage-
ment of this condition may lead to significant morbid-
ity or even mortality [4]. The age of symptom onset has 
a wide distribution, with a peak incidence between the 
ages of 41 and 68 years [5]. GPA is diagnosed based on 
clinical, radiologic, and positive ANCA serology and 
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histopathologic evidence of necrotizing granulomatous 
inflammation [6].

Case presentation
A 72-year-old woman had a history of hypertension and 
ischemic heart disease, and there was no history of auto-
immune disease. She was infected with the coronavirus 
disease 2019 (COVID-19) 2  months ago and presented 
with bilateral nasal congestion, rhinorrhea, and a head-
ache. Since she refused to be hospitalized, her physi-
cian prescribed 50 mg (mg) of prednisolone and 400 mg 
cefixime per day and other symptomatic treatments as 
her outpatient care. While the patient’s symptoms were 
improving, she had to go to a local hospital 2 weeks later 
due to a persistent severe headache and sudden loss of 
vision in the right eye. On ophthalmologic examination, 
right central retinal artery occlusion (CRAO) was diag-
nosed immediately, and the patient underwent treatment 
with rivaroxaban (10  mg per day). Facial asymmetry on 
the right side and sudden ipsilateral hearing loss ensued, 
prompting her to present it to our hospital 10 days later. 
She was admitted to our center, and right peripheral 
facial palsy with House–Brackmann score (HBS) grade 
4 was determined in clinical examinations Fig.  1. Ptosis 
was evident in the right eye with no light perception. Eye 
movement was normal, while there was ipsilateral rela-
tive afferent pupil defect (RAPD). No skin lesions were 
noted, and there was no numbness on the face, while rhi-
norrhea and facial pain and tenderness were evident on 
the right side. In the rhinoscopy, there was evidence of 
necrosis of the nasal septum and purulent secretions of 
the middle meatus. Otoscopic examination demonstrated 
central tympanic membrane perforation in the right ear. 
A pure tone audiometry test demonstrated there was no 
evidence of bone conduction (BC) in the right ear (Fig.  
2). The lung examination revealed bilateral basilar dull-
ness. All the aforementioned tests were normal on the 
left side. Severe acute respiratory syndrome coronavi-
rus detection by real-time polymerase chain reaction 
(RT-PCR) using samples of nasopharyngeal revealed no 
sign of the COVID-19 infection. Serum C-reactive pro-
tein (CRP) level was severely elevated. The erythrocyte 
sedimentation rate (ESR) was increased up to 135 mm/h. 
Mild leukocytosis (13,000 cells/μl) with neutrophil domi-
nance and normocytic anemia (hemoglobin level of 
8.3 g/dl) and thrombocytosis (platelet count of 758,000/
μl) was evident. Serum creatinine level was measured at 
1.7  mg/dl with a urea level of 66  mg/dl. Liver enzymes 
were within normal range. The lactate dehydrogenase 
level was 355  IU/L. Iron studies revealed elevated ferri-
tin and low iron. Rheumatoid factor, antinuclear antibody 
(ANA), and anti-citrullinated peptide antibody were 
assessed normally. Chest computed tomography (CT) 

demonstrated a subpleural consolidation in the infe-
rior lobe of the left lung. Based on the radiology report, 
chest CT evidence was due to a history of COVID-19 
pneumonia. CT scans of the paranasal sinus showed 
pansinusitis and necrosis of the nasal septum (Fig.  3). 
According to the available evidence, mucormycosis was 
clinically suspected, and the patient underwent endo-
scopic sinus surgery. On the endoscopic view, necrosis 
and perforation of the caudal and upper part of the nasal 
septum were confirmed. Necrotic debris and suspicious 
soft tissues were removed and underwent histopatho-
logical evaluation. Histopathologic analysis of the speci-
men showed necrotizing granulomatous inflammation 
and polyangiitis (formerly Wegener’s granulomatosis) 
(Fig.  4). Since this diagnosis was unexpected, we evalu-
ated ANCA serology and performed a CT-guided biopsy 
of the subpleural consolidation of the left lung. Perinu-
clear antineutrophil cytoplasmic antibodies (P-ANCA) 
were negative, and cytoplasmic ANCA (C-ANCA) was 
positive (88.9 µ/ml). The lung specimen demonstrated 
the same histopathologic features of the diagnosis of 
GPA. The patient was referred to a rheumatologist, and 

Fig. 1 Right peripheral facial palsy (House–Brackmann score (HBS) 
grade 4)
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Fig. 2 Pure tone audiometry test shows no bone conduction in the right ear

Fig. 3 Radiological findings. A and B Coronal and axial computed tomography (CT) of the chest show the subpleural consolidation in the inferior 
lobe of the left lung (black circle). C and D Coronal and axial CT scans of the paranasal sinus show pansinusitis, necrosis, and perforation of the nasal 
septum (white circle)

Fig. 4 Histologic slide of the sinonasal biopsy specimen shows an area of necrosis that is bordered by granulation tissue which is infiltrated with 
numerous lymphocytes, plasma cells, and neutrophils (black arrow) (A); also, the vessel is involved with vasculitis (black arrow) (B)
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after treatment with high-dose intravenous methylpred-
nisolone 500  mg/dose given once daily for 3 days, she 
underwent medical treatments with prednisolone 1 mg/
kg/day orally and methotrexate 15 mg/week orally. Now, 
3 months after the beginning of medical treatment, other 
symptoms have improved and have not required any fur-
ther hospitalizations, while there is no change in hearing 
and visual acuity.

Discussion
Granulomatosis with polyangiitis is a multiorgan autoim-
mune disease with multifaceted clinical manifestations 
which, due to its rarity and the absence of distinctive 
clinical features, poses serious diagnostic challenges [2]. 
Diagnostic criteria for GPA consist of clinical evidence 
of disease in at least two of three areas (upper airways, 
lung, and kidney) and biopsy results showing disease at 
least once [7]. Some recent case reports introduced a 
possible relationship between coronaviruses and auto-
immune disease. Zamani et al. reported a case that dem-
onstrated a possible relationship between coronaviruses 
and systemic lupus erythematosus (SLE), and she sug-
gested there are no published data on the association of 
coronaviruses with SLE, but several studies have linked 
coronaviruses with another autoimmune disease such as 
multiple sclerosis (MS) and rheumatoid arthritis (RA) 
[8]. Wegener’s granulomatosis or GPA is also an autoim-
mune disease where the pathogenesis of it is complex but 
consists of inflammatory cytokines [9]. Increased inter-
leukin-17 (IL-17), interferon-gamma (IFN-γ), and tumor 
necrosis factor-alpha (TNF-α) levels lead to the forma-
tion of inflammatory granulomatous lesions in GPA 
[10]. Recent studies have shown that hyperactivation of 
immune cells in patients with COVID-19 leads to ele-
vated levels of various autoantibodies and inflammatory 
cytokines including IFN-γ and TNF-α [11]. While there 
have been several reported cases of COVID-19 occur-
ring in patients receiving immunosuppressant treatment 
for GPA [12, 13], in this study, we report new onset of 
Wegener’s granulomatosis with unusual manifestations 
in an aged woman 2 months after COVID-19 infection. 
Our patient did not have any history of autoimmune dis-
ease in her own or her family. After COVID-19 symp-
tom’s recovery, she presented sudden unilateral visual 
and hearing loss accompanied by peripheral facial palsy 
and rhinosinusitis symptoms with clinical and radio-
logical evidence of necrosis of the nasal septum, central 
tympanic membrane perforation, and there was no BC 
in pure tone audiometry test on the right side. Based on 
our experiences during the COVID-19 pandemic, in the 
encounter of an aged woman with a history of COVID-
19 and glucocorticoid usage in the treatment of these 
sudden and rapidly progressive signs and symptoms 

aforementioned, primarily, we suspected mucormyco-
sis. Eventually, the diagnosis of GPA was established via 
histopathological findings. Several studies have reported 
an increase in mucormycosis cases during the COVID-
19 pandemic. COVID-19 and glucocorticoid usage as a 
basic treatment can lead to immune suppression in these 
patients and lead to the proliferation of opportunistic 
infections, including mucormycosis [14]. Mucormycosis 
is a rare but invasive, rapidly progressive, and life-threat-
ening infection. A definite diagnosis of mucormycosis is 
only confirmed by histological findings. Early diagnosis 
of mucormycosis is so important given that a delay of 
diagnosis from 6 to 30 days can increase the mortality 
from 35 to 66% [15]. The most common clinical manifes-
tation of mucormycosis is the involvement of the parana-
sal sinuses (39%), followed by the lung (24%), skin (19%), 
brain (9%), gastrointestinal tract (7%), and a dissemi-
nated type (6%), which is similar to GPA, in variety of 
manifestations, whereas the onset of symptoms in GPA 
is often more gradual [16]. COVID-19 and GPA share 
many clinical and radiological presentations. On chest 
CT, prominent findings in a GPA patient may be ground-
glass appearance, consolidation, or even cavitation [12]. 
These findings may be mutual in a patient with COVID-
19-superimposed pneumonia [17]. In our case, sub-
pleural consolidation in the inferior lobe of the left lung 
was reported due to past COVID-19 pneumonia effects 
in radiological findings. Therefore, this evidence and nor-
mal oxygen saturation in our patient lead to the mass of 
the lung being an insignificant feature for the evolution of 
the correct identification. The diagnosis of GPA is often 
overlooked and delayed due to a wide range of clinical 
presentations. It is extremely rare to develop GPA after 
a COVID-19 infection. Jalalzadeh et al. reported ANCA-
associated glomerulonephritis in a patient with sys-
temic sclerosis after COVID-19 infection [18]. Bressler 
et al. reported a case of new-onset GPA with many skin 
manifestations in the setting of active COVID-19 infec-
tion [19]. Selvaraj et  al. reported a 60-year-old woman 
who, 1  month after the COVID-19 infection, presented 
with persistent fatigue, shortness of breath, and anemia 
with worsening renal functions, found to have elevated 
C-ANCA and anti-proteinase 3 (PR3) antibodies, and 
was diagnosed with GPA [20]. But there is no published 
data about the new onset of Wegener’s granulomatosis 
with similar manifestations of our case after COVID-19 
infection that has led to the development of serious diag-
nostic challenges for us.

Conclusion
GPA or Wegener’s granulomatosis is an autoimmune dis-
ease that leads to high mortality rates if left untreated. 
Our case demonstrated once again that GPA presents a 
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wide spectrum of manifestations and remains one of the 
most challenging diagnoses in clinical medicine. In this 
study, we reported a new onset of Wegener’s granuloma-
tosis with unusual manifestations such as sudden unilat-
eral visual loss and ipsilateral sensory neural hearing loss 
in an aged woman 2 months after COVID-19 infection. 
Some recent case reports introduced a possible relation-
ship between coronaviruses and autoimmune disease. In 
addition, COVID-19 and GPA share many clinical and 
radiological presentations. In this case, subpleural con-
solidation in the lung was reported due to the history of 
COVID-19 pneumonia in radiological findings, while the 
lung specimen demonstrated the same histopathologic 
features as the GPA diagnosis. Since GPA and its com-
plications can be prevented only through strong clinical 
suspicion and early diagnosis, it seems that physicians 
need to be aware of the autoimmune diseases in COVID-
19 patients even after recovery.

Acknowledgements
The authors thank the cooperation of the patient and her family and acknowl-
edge the help of the many individuals involved in her care.

Authors’ contributions
MM was involved in the methodology, supervision, and writing of the original 
draft. FB performed the histological examination of the samples and was a 
contributor to writing the manuscript. MA has been involved in the overall 
conceptualization; Data curation; Formal analysis; Investigation; Methodology; 
Project administration; supervision, reviewing, and final editing of the manu-
script. All authors read and approved the final manuscript.

Funding
The authors received no specific funding for this work.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Our study adheres to the tenets of the latest Declaration of Helsinki for medi-
cal research involving human subjects and was approved by the ethics com-
mittee of Shahid Sadoughi University of Medical Sciences. This article does not 
contain any studies with animals performed by any of the authors.

Consent for publication
Written informed consent was obtained from the participant which includes 
all related medical data and images.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Otolaryngology-Head and Neck Surgery, Shahid Sadoughi 
University of Medical Sciences, Yazd, Iran. 2 Department of Pathology, Shahid 
Sadoughi University of Medical Sciences, Yazd, Iran. 

Received: 22 November 2022   Accepted: 16 December 2022

References
 1. Watts RA, Mooney J, Skinner J, Scott DGI, MacGregor AJ (2012) The con-

trasting epidemiology of granulomatosis with polyangiitis (Wegener’s) 
and microscopic polyangiitis. Rheumatology 51(5):926–931

 2. Zerbino DD, Zimba EA (2015) Morphological pathology of vessels 
in granulomatosis with polyangiitis (Wegener’s disease). Arkh Patol 
77(5):9–13

 3. Jennette JC, Falk RJ, Bacon PA et al (2013) 2012 Revised International 
Chapel Hill Consensus Conference Nomenclature of Vasculitides. Arthritis 
Rheum 65(1):1–11

 4. Genuis K, Pewarchuk J (2014) Granulomatosis with polyangiitis (Wegen-
er’s) as a necrotizing gingivitis mimic: a case report. J Med Case Rep 8:297

 5. Iudici M, Quartier P, Terrier B, Mouthon L, Guillevin L, Puéchal X (2016) 
Childhood-onset granulomatosis with polyangiitis and microscopic poly-
angiitis: systematic review and meta-analysis. Orphanet J Rare Dis 11:141

 6. Feragalli B, Mantini C, Sperandeo M et al (2016) The lung in systemic 
vasculitis: radiological patterns and differential diagnosis. Br J Radiol 
89(1061):20150992

 7. Fauci AS, Haynes BF, Katz P, Wolff SM (1983) Wegener’s granulomatosis: 
prospective clinical and therapeutic experience with 85 patients for 21 
years. Ann Intern Med 98:76–85

 8. Zamani B, Moeini Taba SM, Shayestehpour M (2021) Systemic lupus 
erythematosus manifestation following COVID-19: a case report. J Med 
Case Rep 15:29

 9. Alba MA, Jennette JC, Falk RJ (2018) Pathogenesis of ANCA-associated 
pulmonary vasculitis. Semin Respir Crit Care Med 39(04):413–424

 10. Cai H, Liu G, Zhong J et al (2020) Immune checkpoints in viral infections. 
Viruses 12(9):1051

 11. Gao Z-W, Wang X, Lin F, Dong K (2020) The correlation between SARS-
CoV- 2 infection and rheumatic disease. Autoimmun Rev 19(7):102557

 12. Rodriguez-Pla A, Vikram HR, Khalid V, Wesselius LJ (2021) COVID-19 pneu-
monia in a patient with granulomatosis with polyangiitis on rituximab: a 
case-based review. Rheumatol Int 41:1509–1514

 13. Eslambolchi A, Aghaghazvini L, Gholamrezanezhad A, Kavosi H, Radmard 
AR (2021) Coronavirus disease 2019 (COVID-19) in patients with systemic 
autoimmune diseases or vasculitis: radiologic presentation. J Thromb 
Thrombolysis 51:339–348

 14. Gangneux JP, Bougnoux ME, Dannaoui E, Cornet M, Ralph ZJ (2020) Inva-
sive fungal diseases during COVID-19: we should be prepared. J Mycol 
Me 30:1156–5233

 15. Kontoyiannis DP, Wessel VC, Bodey GP, Rolston KVI (2000) Zygomycosis in 
the 1990s in a Tertiary-Care Cancer Center. Clin Infect Dis 30(6):851–856

 16. Kauffman CA (2004) Zygomycosis: reemergence of an old pathogen. Clin 
Infect Dis 39(4):588–590

 17. Qurratulain Q, Ahmed A, Jones Q (2021) Lesson of the month: severe 
granulomatosis with polyangiitis (GPA): a diagnostic challenge during the 
COVID-19 pandemic. Clin Med 21(1):79–80

 18. Jalalzadeh M, Valencia-Manrique JC, Boma N, Chaudhari A, Chaudhari S 
(2021) Antineutrophil cytoplasmic antibody-associated glomerulonephri-
tis in a case of scleroderma after recent diagnosis with COVID-19. Cureus 
13(1):e12485

 19. Bressler MY, Pathak N, Cervellione K et al (2021) New onset granulomato-
sis with polyangiitis associated with COVID-19. Case Rep Dermatol Med 
2021:1–4

 20. Selvaraj V, Moustafa A, Dapaah-Afriyie K, Birkenbach MP (2021) 
COVID-19-induced granulomatosis with polyangiitis. BMJ Case Rep 
14(3):e242142

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	New onset unusual Wegener’s granulomatosis associated with COVID-19: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


