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Abstract 
ANCA+ associated vasculitis (AAV) is a group of rare diseases with potentially vision-threatening 
complications. Ocular and orbital complications of these diseases are caused by vasculitis of the 
small vessels of the eye or by granulomatous mass formation. ANCA (anti-neutrophil cytoplasmic 
antibodies) represent a key component of pathophysiological pathways as well as a diagnostic 
marker. Various manifestations are reported in literature, scleritis and episcleritis being the most 
common, followed by pseudotumor orbitae. In vision-threatening orbital or ocular disease, 
aggressive systemic treatment with a combination of high-dose glucocorticoids and either 
cyclophosphamide or rituximab is needed. Certain cases require locoregional surgical 
management to preserve ocular integrity or vision. Ocular involvement of AAV remains a challenge 
in clinical practice, requiring multi-specialty cooperation in order to ensure the best possible 
visual outcome. 
Keywords: vasculitis, ocular, orbital 
Abbreviations:  AAV = ANCA+ associated vasculitis, ANCA = anti-neutrophil cytoplasmic 
antibodies, GPA = granulomatosis with polyangiitis, EGPA = eosinophilic granulomatosis with 
polyangiitis, MPA = microscopic polyangiitis 

 
 

Introduction 

Vasculitis is a heterogenous group of rare 
systemic diseases with unclear causes that are 
characterized by inflammatory cellular infiltrates 
with or without necrosis in the vessel walls. ANCA 
(anti-neutrophil cytoplasmic antibodies) are the 
hallmark of three small-vessel vasculitis, namely 
granulomatosis with polyangiitis (GPA), eosinophilic 
granulomatosis with polyangiitis (EGPA) and 
microscopic polyangiitis (MPA) [1]. These three 
conditions are known and studied together as ANCA 
negative associated vasculitis (AAV). The combined 
incidence of AAV vasculitis is approximately 20 cases 
per million in the general population. Among the 
three types, EGPA has the lowest incidence, with each 
of the other two types occupying the first place 
depending on geographical and ethnical factors [2]. 
There is a slight male predominance. AAV 

predominantly occurs between the ages of 35 and 55, 
but it can occur at any age, including in rare pediatric 
cases. 

Apart from the potentially life-threatening 
systemic complications of the disease, patients can 
also present ocular and/ or orbital manifestations, 
some of them serious and vision-threatening. A 
retrospective study of 1286 patients with necrotizing 
vasculitis showed that up to one half of the patients 
with GPA present some form of ocular involvement, 
which can sometimes be the inaugural presentation of 
the disease. Ocular complications occur much less 
frequently in EGPA and MPA, with reported findings 
of less than 10% of the patients [3]. 

When patients affected by AAV were asked about 
the subjective impact the disease has on their lives, a 
Mexican study [4] showed that almost 20% stated 
that visual abnormalities are an important aspect of 
their disease. We can safely conclude that 
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ophthalmologists play an important role in the 
management of AAV-related ocular complications and 
they should be prepared in case they encounter this 
rare, but possibly vision impairing disease. 

In order to be able to understand the treatment of 
ocular involvement in AAV, it is necessary that its 
pathogenesis and clinical presentation is shortly 
explained. 

 
Pathophysiology of ocular involvement 

The etiology of AAV is currently unknown, 
although there is evidence of environmental risk 
factors based on the geographical disparities of 
disease incidence in the world. These factors act on a 
genetical predisposition that is currently poorly 
defined. 

Two immunological pathways are described. The 
first one is the neutrophil pathway: ANCA bind to 
membrane-bound myeloperoxidase (MPO) and 
proteinase-3 (PR-3) molecules of neutrophils, causing 
them to adhere to the endothelial wall of small vessels 
and degranulate, resulting mainly in the necrotizing 
vasculitis component of the disease. Thus, it is 
important to note that ANCA are not only a marker of 
AAV, but also have a crucial role in its pathogenesis. 
The second pathway involves T cells: it was 
demonstrated that the upregulation of effector 
memory T cells and downregulation of regulatory T 
cells lead mainly to granulomatous inflammation of 
tissues and promote the ANCA production via T cell-B 
cell interaction [5]. 

While GPA and EGPA cause granulomatous 
inflammation in tissues, MPA is not known to cause 
such inflammation. 

Although the eye is considered an immune 
privileged site, the vasculitis can affect any of the 
scleral, episcleral, and limbal vessels, as well as 
retinal and choroidal vessels, resulting in the loss of 
the natural barriers of the eye and subsequent 
inflammation. 

Orbital inflammation usually translates into 
orbital granulomatous masses, often appearing as 
tumoral masses. The granulomas can develop from 
the retroorbital fat or, more commonly, through 
contiguity from the neighboring structures, 
specifically the paranasal sinuses, meninges, or 
lacrimal gland [6]. Orbital masses can appear as part 
of a systemic disease or can be described as a limited 
form of AAV. 

 
Ocular and orbital clinical presentation 

The ocular manifestations in AAV can be very 
diverse, ranging from mild conditions, such as 
conjunctivitis, to vision-threatening diseases, such as 
scleritis and keratitis. All ocular symptoms should be 
immediately referred to an ophthalmologist, as many 
of the ocular presentations of a patient with AAV can 

fall under the “red eye” category, with very different 
prognoses. 

The granulomatous inflammation can develop in 
the orbit, causing inflammatory pseudotumor. It 
develops in up to 30% of the patients with GPA, with 
few cases appearing in patients with EGPA and 
virtually none in the MPA arm of AAV [3]. The 
pseudotumor can cause proptosis, diplopia, orbital 
pain and optic nerve compression with visual acuity 
(VA) reduction. The  evolution of the disease can be 
extremely severe, with vision loss and local pain that 
ultimately lead to enucleation [7]. There are case 
reports of granulomas appearing within the 
vascularized structures of the eye, mainly the choroid, 
although these remain extremely rare [8,9]. 

Vasculitis of the conjunctival, episcleral, scleral, 
limbal and uveal vessels can cause inflammation of 
their respective structures of the eye. In GPA, 
episcleritis and scleritis are prominent findings 
among patients, with uveitis and keratitis manifesting 
more rarely [3]. These ocular findings can be isolated 
but are often found as associations. To our 
knowledge, there is no study that systematically 
describes the characteristics of keratitis in AAV. 
However, according to multiple case reports, it occurs 
primarily in the form of peripheral ulcerative keratitis 
[10-12]. 

Dry eye syndrome is reported to occur in patients 
with AAV [12], although it is not a specific finding, as 
the reported prevalence of dry eye ranges from 5% 
up to 50% in the general population [13]. On the 
other hand, epiphora is one of the most common 
symptoms reported by patients, which is caused by 
the obstruction of the lacrimal drainage system by 
inflammation and nasal involvement [14]. 

Rare reports of retinal and choroidal vasculitis 
have been presented, most of them appearing in GPA 
patients [15]. Similarly, retinal vessel occlusions have 
been reported in rare instances [16,17]. 

 
Work-up and diagnosis of AAV 

A diagnosis of AAV is usually difficult to establish, 
as symptoms tend to be non-specific. Nonetheless, a 
multisystemic disease imposes a high level of 
suspicion. 

Laboratory work-up and serologic tests should be 
performed. ANCA testing remains an important pillar 
in the decision-making process regarding the 
diagnosis and treatment of AAV.   Still, a low 
probability of AAV diagnosis will yield a low post-test 
probability of the disease [18]. Therefore, ANCA 
immunoassays should be ordered only in high 
probability clinical situations. Different types and 
targets of ANCA can offer more information on the 
type of AAV and its characteristics. 
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Imagistic explorations of chest, brain, orbit, ear, 
nose, and throat are required in order to complete the 
clinical assessment of the patient. 

A biopsy of the affected organ should be 
performed every time it is possible in order to 
confirm the specific alterations of the necrotizing 
vasculitis in the specimens and help establish the 
diagnosis [19], although the lack of biopsiable tissue 
should not delay the initiation of treatment [1]. 

 
Treatment of ocular complications in AAV 

Regarding the therapy of ANCA-associated 
vasculitis, the most recently updated comprehensive 
guideline was developed in 2008 by an international 
task force coordinated by EULAR (European League 
against Rheumatism) [20]. EULAR, together with ERA 
(European Renal Association) and EUVAS (European 
Vasculitis Society), published the latest update in 
2016. Although this particular guideline does not 
explain the course of action in case of ocular 
complications, the Canadian Vasculitis research 
network (CanVasc) defines severe ANCA-associated 
vasculitis as any lesion that represents a major organ-
threatening condition, including eye involvement 
[21]. Thus, the therapy recommendations in the case 
of severe disease can be extrapolated to the 
ophthalmological field. 

In case of organ-threatening disease, the course of 
action recommended by the EULAR guideline for 
obtaining a remission is a combination of a high-dose 
systemic corticosteroid and either cyclophosphamide 
or rituximab. After achieving remission, 
cyclophosphamide must be discontinued due to its 
severe long-term side effects. Treatment will be 
continued with another maintenance drug 
(immunomodulator e.g., azathioprine, methotrexate, 
or biological therapy such as rituximab), along with 
continued corticosteroid tapering. Absence of 
remission should be managed by switching to 
rituximab if using cyclophosphamide or vice versa. In 
addition, the refractory cases should be referred to 
expert centers and possibly included in clinical trials. 
Relapses should be treated with the previously 
mentioned remission-inducing agents, as if dealing 
with a newly presented disease [19]. These are the 
high-level recommendations for GPA and MPA. There 
are no definite treatment recommendations for EGPA, 
because of its rarity and unique pathogenetic 
features, which led to some non-conclusive clinical 
trials [22]. Traditionally, EGPA flares are managed 
using high-dose corticosteroids. Despite the limited 
evidence, immunomodulators are used to induce and 
maintain remission of cortico-resistant EGPA with 
ocular involvement and some success [23]. Newer 
therapy agents, including rituximab, mepolizumab 
and omalizumab, were used in EGPA, but to the 
authors’ knowledge, there has been no study or case 

report involving ocular presentation published to 
date. 

The EULAR guideline can be applied in 
ophthalmological context, as studies and case reports 
showed efficacy in treating ocular inflammation. For 
instance, a small study [24] of 13 patients (19 eyes) 
suffering from scleritis, uveitis and/ or peripheral 
ulcerative keratitis proved that both 
cyclophosphamide and rituximab induced remission 
of the inflammation, with most of the treated eyes 
(79%) preserving or improving vision at follow-up. 
Another study [25] of 16 patients with GPA and 
peripheral ulcerative keratitis showed slightly better 
results in controlling inflammation and long-term 
relapse rate after treatment with rituximab than 
cyclophosphamide. 

A case report [10] of GPA with scleritis showed 
signs of worsening and occurrence of peripheral 
ulcerative keratitis under treatment with 
cyclophosphamide, but induction of remission under 
rituximab proved that switching between the two 
main remission-inducing agents is beneficial in severe 
ocular involvement. 

Scleral and corneal thinning may be severe 
enough to endanger the visual function through 
perforation or rupture, regardless of systemic 
medication, thus necessitating surgical management, 
such as conjunctival resections, scleral grafts, tissue 
gluing and patching, lamellar or penetrating 
keratoplasty or tarsorrhaphy [25,26]. 

Regarding the orbital masses that are found 
mainly in GPA patients, high-dose corticosteroids 
alone or, more often, associated with 
immunomodulators represent the first-line 
treatment. In two series of case reports [6,27], 
rituximab seemed to provide better results than 
cyclophosphamide. However, granulomatous masses 
remain difficult to treat, as there is a significant 
number of refractory or worsening cases, patients 
necessitating multiple lines of treatment, 
complications leading to visual impairment and loss 
of vision (72% and 19% respectively in a study [28] 
including 40 patients with GPA and orbital mass). 

Surgical management of orbital masses is 
required in up to 50% of the cases, specifically those 
presenting persistent pain or progressive loss of 
vision despite the optimal medication. Orbitotomy 
with orbital decompression or orbital debulking 
surgery is the preferred approach, but in certain 
severe cases, with marked proptosis, blindness, and 
severe pain, exenteration may be required. Orbital 
corticosteroid injections can be administered. 
Distinction between active inflammatory masses and 
fibrous sequelae of previous active episodes is 
necessary, because both medical and surgical 
treatment show little or no benefit in chronic changes 
with fibrosis. Orbital fibrosis manifests with 
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enophthalmos, eye movement limitation and loss of 
vision [29,30]. 

Non-vision-threatening inflammation of the eye 
(e.g. conjunctivitis, episcleritis) can be safely treated 
with topical corticosteroids only [31]. Dry eye 
syndrome has no particularity in AAV and is managed 
as per usual [12]. 

Regarding epiphora caused by nasolacrimal duct 
obstruction in GPA, external dacryocystorhinostomy 
with silicone tubing is the surgical technique of 
choice, with good results and few postoperative 
complications [32,33]. The prerequisite for surgical 
success is a good control of local inflammation using 
the previously mentioned medications. 

Conclusion 

AAV is a group of rare diseases with potentially 
disastrous visual consequences. Ocular 
manifestations in AAV are the result of either small-
vessel vasculitis or granulomatous inflammation. 
Ocular and orbital inflammation can take many forms, 
but the most common remain episcleritis/ scleritis 
and orbital granuloma mass. A high degree of 
suspicion must be maintained and prompt liaison 
with rheumatologists must be established in order to 
initiate treatment in proper time. Often, local surgical 
management is necessary to maintain ocular integrity 
or vision. 
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