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 A B S T R A C T  

Ocular manifestations in antineutrophil cytoplasmic antibody-
associated vasculitis can be associated with the general or limited form 
of disease and can even occur in the absence of systemic disease. Ocular 
manifestations of associated vasculitis can be the first symptom of 
previously not manifested or undiagnosed systemic disease, allowing 
ophthalmologists to contribute to the diagnosis. Although its ocular 
findings are variable and nonspecific, the presence of necrotizing 
changes and peripheral corneal involvement accompanying scleral 
inflammation are important clues suggesting systemic vasculitis, 
especially associated vasculitis. The disease may affect all layers of 
the eye; scleritis and orbital involvement being the most common. 
Conjunctivitis, episcleritis, peripheral ulcerative keratitis, uveitis and 
retinal vasculitis are other ocular findings that may be observed during 
the disease course. 

Ocular involvement is most commonly seen in granulomatosis with 
polyangiitis followed by eosinophilic granulomatosis with polyangiitis 
and microscopic polyangiitis. Due to the high morbidity and mortality 
of associated vasculitis, it is very important to recognize the ocular 
manifestations of vasculitis as a sign of the underlying systemic disease 
and an indicator for the disease activity. Treatment varies depending on 
the location and severity of the ocular involvement. Although localized 
medical and surgical treatments can help to manage associated ocular 
disease, systemic immunosuppressive medications are often required 
to control the underlying disease. With the increasing availability and 
use of biological agents, prognosis has improved in patients with 
severe ocular complications. Rituximab appears to be useful in inducing 
remission and controlling relapses in patients with ocular involvement 
of associated vasculitis, particularly in cyclophosphamide resistant 
cases. A multidisciplinary approach in the diagnosis, treatment and 
follow-up of patients with associated vasculitis is required in order to 
achieve successful results.

Keywords: Antineutrophil cytoplasmic antibody-associated vasculitis, 
conjunctivitis, episcleritis, uveitis, peripheral ulcerative keratitis, retinal 
vasculitis, scleritis.

Ophthalmic Manifestations of ANCA-Associated Vasculitis

257

https://orcid.org/0000-0002-9930-7680
https://orcid.org/0000-0002-5714-7172
https://doi.org/10.32552/2021.ActaMedica.551


ANCA-Associated Vasculitis and Eye

258 © 2021 Acta Medica. All rights reserved.

INTRODUCTION

Antineutrophil cytoplasmic antibody (ANCA)-
associated vasculitis (AAV) are a group of 
autoimmune, potentially life-threatening diseases, 
characterized by necrotizing vasculitis that 
affects small to medium-sized vessels in multiple 
organs [1,2]. AAV comprises three distinct disease 
phenotypes as granulomatosis with polyangiitis 
(GPA, formerly Wegener’s granulomatosis), 
microscopic polyangiitis (MPA), and eosinophilic 
granulomatosis with polyangiitis (EGPA, formerly 
Churg-Strauss syndrome). AAVs are systemic diseases 
with variable clinical expression. The classical triad 
of GPA consists of necrotizing granulomatous 
vasculitis of the upper and lower respiratory 
tracts, focal segmental glomerulonephritis, and 
necrotizing vasculitis of small arteries and veins [3]. 
MPA is a systemic necrotizing non-granulomatous 
vasculitis that primarily affects the small vessels 
of the kidneys and lungs. EGPA is characterized by 
the constellation of asthma, hypereosinophilia, and 
eosinophilic extravascular granulomas [4]. 

Previous literature on ocular findings of AAV 
reported a frequency of ocular involvement which 
is between 16% and 20% [5-7]. There are conflicting 
results regarding gender preponderance. While 
a male predominance of 56.5% to 62.5% has 
been reported in some studies [5,8], a female 
predominance of 51% to 72.2% has been reported 
in others [6,7]. 

Ocular manifestations in AAV can be associated with 
the limited or general form of AAV and can even 
occur in the absence of systemic disease in people 
of all ages, including children. The limited form of 
disease can be ANCA negative and in such cases, 
ophthalmologist may contribute to the diagnosis of 
the disease. Ocular involvement is most commonly 
seen in GPA followed by EGPA and MPA [9,10]. 
Although orbital disease and scleritis have been 
reported as the most common presentation forms, 
all aspects of the eye and orbit can be involved and, 
AAV can also manifest as conjunctivitis, peripheral 
ulcerative keratitis, uveitis, and retinal vasculitis. 
[8,11,12]. 

Watkins et al [8] reported that patients with ocular 
manifestations of AAV experienced 2.75-fold higher 
mortality than patients with other inflammatory 
eye diseases. Therefore, the ability to recognize 
ocular manifestations of vasculitis and associating 

them with the underlying systemic disease is 
very important in order to prevent morbidity and 
mortality. This review describes the ocular and 
orbital manifestations of AAV. However, it should 
be kept in mind that most of the findings described 
herein are not pathognomic for AAV and can also be 
seen in other vasculitic, inflammatory or infectious 
processes.

Conjunctival Manifestations
Conjunctivitis is common and may be ulcerative, 
necrotic, and/or cicatricial [13]. In a review of 
1,286 patients with systemic necrotizing vasculitis, 
ocular involvement was present in 214 (16.6%) 
patients, and conjunctivitis was the most widely 
documented manifestation of ocular presentation 
[5]. Conjunctival disease is usually bilateral and 
symptoms often include ocular redness, foreign 
body sensation, blurred vision, and possibly bloody 
tears. In the early phase of the disease, conjunctival 
hyperemia is the most common finding at 
presentation; conjunctival granulomas may also 
be seen in few cases. With the progression of the 
disease cicatrizing conjunctivitis may result in 
symblepharon, entropion with an inturning eyelid 
and trichiasis with eyelashes directed against the 
globe [14,15]. Ocular exposure, which can also be 
exacerbated by the tear deficiency caused by loss 
of the mucin-producing conjunctival goblet cells 
and destruction of lacrimal glands, may also occur. 
Conjunctival biopsy showing evidence of necrosis 
and occlusive vasculitis may be helpful in diagnosis 
[16]. The differential diagnosis includes allergic and 
infectious conjunctivitis. More severe cicatrizing 
conjunctivitis can also be observed in diseases such 
as ocular cicatricial pemphigoid and trachoma. 
Generally, aqueous tear replacement is used in 
the treatment. Surgical interventions, including 
removal of scar tissue, separation of adhesions, 
and ocular surface reconstruction with mucosa or 
amniotic membrane grafts, are required in cases 
with scarring [17].

Episcleral and Scleral Manifestations
The sclera, due to its high collagen content, is 
particularly susceptible to being affected by 
granulomatosis, and scleritis as well as episcleritis 
can be seen in each of these diseases. In a cohort 
of 1171 AAV cases, scleritis was found in 22% 
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and episcleritis in 21% of patients with ocular 
involvement [7]. The main clinical manifestation 
of episcleritis is ocular redness. It can be unilateral 
or bilateral, diffuse, sectoral or nodular, and the 
lesions are mobile. There are dilated blood vessels 
extending radially from the corneoscleral limbus, 
and the redness blanches with topical application 
of 2.5% phenylephrine drops. These clinical findings 
help us to differentiate it from the scleritis. Systemic 
associations such as AAV have been reported in 
about one third of cases [18]. Bilateral involvement 
and recurrent symptoms are more frequently 
observed in these cases.

In contrast to episcleritis, scleritis, particularly 
when necrotizing, can cause significant ocular 
morbidity with severe vision loss if not adequately 
treated [19]. The suggestive features of scleritis 
consist specific crisscross or network vasodilation 
pattern of the deep vessels of the sclera on slit-
lamp examination, while in episcleritis congested 
vessels follow the usual radial pattern [20,21] 
(Figure 1). It often presents with deeper, intense 
pain and photophobia. The redness is not mobile 
and does not blanch with phenylephrine drops as 
mentioned before. In patients with scleritis, GPA 
is the second most common systemic disease 
following rheumatoid arthritis [22,23].

Scleral inflammation that affects the adjacent 
cornea is highly suggestive of an underlying 
systemic vasculitis, of which GPA is the most 
common [19,24]. (Figure 2) In addition, in patients 
with GPA having scleritis, complications including 
intraocular uveitis, glaucoma, optic nerve edema, 
and retinal or choroidal distortion may also occur 
[25]. Furthermore, it should be kept in mind that 

ocular manifestations, particularly necrotizing 
scleritis, can be an indicator for both morbidity and 
mortality unless appropriate systemic treatment is 
initiated [26]. Mortality has been reported to be as 
high as 54% in patients with necrotizing scleritis 
who are not undergoing immunosuppressive 
therapy [27].

Corneal Manifestations
Peripheral ulcerative keratitis (PUK), which is the 
most important corneal complication of AAV, is 
the result of an immune-mediated obstructive 
necrotizing vasculitis of the anterior ciliary arteries 
as shown in histopathological examinations. 
The lesions usually are found within 2 mm of 
corneoscleral limbus, and the adjacent limbal 
tissue. Due to the shared blood supply, PUK is 
often accompanied by scleritis, particularly with 
necrotizing type, and both characterize systemic 
vasculitis [28,29]. As keratolysis progresses, the 
affected corneal stroma may become thinner 
enough to cause corneal perforation, either 
spontaneously or with minor ocular trauma [30]. In 
one series, imminent or overt corneal perforation 
was reported to occur in one third of patients 
with PUK [31]. In another series of patients with 
scleritis associated PUK, 100% were in danger of 
perforation [32]. The presenting complaints are 
pain, injection, photophobia and decreased vision 
due to corneal opacities or induced astigmatism. 
The definitive treatment of PUK is systemic 
immunosuppression, but local treatments should 
be added as an adjunctive treatment. As corneal 
epithelial destruction is common, topical antibiotic 
coverage, aggressive tear replacement and matrix 

Figure 1. The patient presenting with recurrent diffuse 
scleritis attacks first, was diagnosed with GPA.

Figure 2. Scleritis affecting the peripheral adjacent 
cornea is highly suggestive for systemic vasculitis 
including GPA.
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metalloproteinase inhibitors can be applied [30]. 
Tissue adhesives may be used to manage small 
corneal perforations. Larger corneal defects 
however, require the use of corneal patch grafts or 
therapeutic corneal transplants [33].

Uveal Manifestations
Although the isolated form of uveitis is not 
common, intraocular inflammation has been 
reported in patients with AAV. Uveitis associated 
with AAV is nonspecific and can be anterior, 
intermediate, or posterior, with or without vitritis 
[34,35]. Uveitis, particularly anterior uveitis, 
typically occurs secondary to keratitis or scleritis 
rather than to be a primary involvement. Watkins 
et al. determined uveitis in 17.9% of patients with 
AAV in their study and half of these cases had 
coexisting scleritis, suggesting that uveitis was 
often a secondary phenomenon [8]. However, a 
case with granulomatous panuveitis as the first 
sign of GPA has also been reported [36]. In a recent 
study, Gheita et al. reported that RF positivity may 
raise suspicion for uveitis and there is a remarkable 
relationship between uveitis and disease activity in 
GPA patients [37]. 

Retinovascular Manifestations
The retina was the least involved part compared 
to other eye components. Retinal manifestations 
in AAV include chorioretinitis, macular edema, 
retinitis with cotton wool spots, acute retinal 
necrosis, retinal vasculitis, central retinal artery/
vein occlusion and exudative retinal detachment 
[38]. In a study of 1286 patients with systemic 
necrotizing vasculitis, only 5 patients with retinal 
vasculitis were identified [5]. In another series 
of 140 patients with GPA evaluated at the Mayo 
Clinic over a 16-year period, 40 patients had ocular 
involvement, of which 4 (2.9%) had retinal vasculitis 
[39]. It has been reported that the most common 
cause of AAV associated retinal vasculitis is GPA 
rather than MPA and EGPA [40]. The most common 
presenting ocular symptoms were blurry vision 
and floaters. AAV affects small-to-medium size 
retinal vessel; either artery/arteriole, vein/venule, 
capillary alone or combined and manifests as 
vessel wall staining and/or leakage on the fundus 
fluorescein angiography (FFA). Vascular changes 
include damage to the vessel wall by fibrinoid 
necrosis, granulomatous inflammation or cicatricial 

arterial changes. The involved artery/arteriole may 
be attenuated with uneven thickness. AAV etiology 
should be considered when a combination of 
retinal and choroidal vasculitis with both artery and 
vein involvement is encountered in the clinic [40].

Several case reports of branch or central retinal 
vein occlusion (RVO) have also been reported in 
patients with GPA and EGPA. Possible mechanisms 
involved in the etiopathogenesis of RVO associated 
with AAV are focal necrotizing vasculitis of the 
retinal vessels, subclinical inflammation of the 
laminar or retrolaminar parts of the optic nerve, 
and compression of the central retinal vein by 
extracapillary granulomatous lesions [34,41,42]. 
The diagnosis is usually confirmed by FFA, 
which shows delayed or incomplete filling in the 
distribution of the involved blood vessel or irregular 
leakage in areas of ischemia. Treatment includes 
intraocular injections of anti-vascular endothelial 
growth factor (VEGF) agents and panretinal laser 
photocoagulation, thereby reducing the release of 
VEGF from ischemic tissues [40].

Orbital Manifestations
Orbital involvement is one of the most common 
presentations of GPA, reported in 15-60% of 
cases [43,44] and can be bilateral in 14-58% of 
cases [45,46]. Granulomatous inflammation of 
the orbital soft tissues may develop primarily or 
be associated with inflammation of the paranasal 
spaces [47]. Infiltrations of soft tissues in the orbit 
are manifested as swelling of the eyelids, epiphora, 
proptosis, restricted eye movements, diplopia, and 
visual distortion. The epiphora can be the result of 
canalicular and, nasolacrimal duct involvement, or 
exposure due to marked proptosis. Diplopia can 
be caused by many reasons such as direct mass 
effect on the globe, infiltration of extraocular 
muscles, vasculitis involving extraocular muscles, 
and cranial nerve involvement. While cranial nerve 
palsy was reported in one fifth of patients, external 
ophthalmoplegia is a less common finding of 
GPA [48]. Orbital pseudotumor which has been 
reported at a rate of 6-15%, may have high risk 
of blindness despite aggressive treatment [49]. 
Retrobulbar granulomatous masses can compress 
the optic nerve and vessels, causing irreversible 
visual impairment and atrophy of the optic nerve. 
Large masses can also cause to the destruction of 
the orbital bone structures [44,50]. Ismailova et al. 
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divided the patients with GPA into three groups 
according to the variant of orbital involvement: 
those with orbital mass without primary lacrimal 
gland involvement, those with lacrimal gland 
involvement, and those with extraocular myositis. 
They suggested that patients with orbital 
masses without lacrimal gland involvement are 
characterized by a higher rate of systemic disease, 
and that more aggressive immunosuppression is 
required even in the presence of localized disease 
[51]. Imaging modalities such as ultrasound, CT or 
MRI are all helpful in characterizing the size, extent, 
treatment response of the lesion, excluding other 
diseases in differential diagnosis, assessing the risk 
of optic nerve entrapment, and planning surgery 
if indicated. Also, when there is a doubt about the 
diagnosis of AAV, the orbit can serve as a tissue of 
source for histopathological diagnosis (Figure 3).

Treatment
Selection of systemic therapy depends on the extent 
of disease, the rate of progression, the response to 
therapy, and the side effects. Induction therapy 
with corticosteroids and cyclophosphamide (CYC) 
has traditionally been used, improving the survival 
rate from 10% to 80% [52,53]. It has been shown 
that rituximab (RTX) therapy which is a monoclonal 
antibody against CD-20 antigen is not inferior to 
CYC for the induction of remission in severe AAV 
and may be superior in recurrent disease (RAVE 
study) [54,55]. Several case reports and case 
series also illustrate the potential efficacy of RTX 
in the treatment of patients with GPA with ocular 
involvement refractory to CYC, including PUK, 
scleritis and idiopathic orbital inflammation [56-

58]. A recent study by Ahmed et al. confirmed that 
both CYC and RTX were effective in inducing the 
remission of GPA-associated scleritis and uveitis. 
Moreover, RTX appeared to be superior in terms 
of safety and efficacy, with less need for treatment 
interruptions and dose adjustments [59]. Along 
with the systemic treatment, local therapeutic 
agents such as antibiotic, lubricant and/or steroid 
containing eye drops, and surgical approaches 
including dacryocystorhinostomy, ocular surface 
reconstruction by mucosal or amniotic membrane 
graft, keratoplasty are also used. 

CONCLUSION

AAV are severe and often organ and life-threatening 
diseases. Ocular disease occasionally occurs in the 
absence of other organ or systemic involvement and 
represents a limited form of disease which may also 
be ANCA negative. Clinicians should be aware of 
ocular involvement, since it reflects disease activity 
and often requires systemic immunosuppressive 
drugs to control the symptoms. Caring for patients 
with AAV having ocular manifestations requires 
close collaboration between ophthalmologists and 
other specialists to achieve the best outcomes.
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Figure 3. The patient who presented with mild proptosis, conjunctival redness and chemosis in his right eye (a) 
revealed a raised and yellowish lesion on the periphery of the retina on fundus examination (b), ocular USG showed a 
retrobulbar mass lesion pushing the eye wall inward (c). The diagnosis of AAV was made by tissue biopsy.
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