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ARTICLE INFO ABSTRACT

Keywords: Purpose: To describe a case of bilateral panuveitis in a patient with Stimulator of Interferon Genes (STING)-
SAVI Associated Vasculitis with Onset in Infancy (SAVI).

Uveitis Observations: A 45-year-old patient diagnosed with SAVI presented bilateral panuveitis and uncontrolled sec-
Sﬁﬁirg:op athy ondary intraocular hypertension due to structural complications from uveitis. Multimodal imaging revealed the
STING presence of intraretinal fluid and bilateral vasculitis. The patient was started with systemic methotrexate.

Conclusions and importance: This case is essential to characterize ocular involvement in patients with SAVIL
Awareness of these ocular manifestations is crucial for timely management and improvement of visual prognosis.

1. Introduction

Stimulator of interferon Genes (STING)-Associated Vasculitis with
Onset in Infancy (SAVI) is an autoinflammatory disorder characterized
by systemic involvement and poor long-term prognosis."”> SAVI is
caused by a heterozygous gain-of-function mutation in STING1 gene,
which encodes for a stimulator of the interferon (IFN) genes protein
involved in the inflammatory cascade. The mutated STING1 protein
results in a constitutive activation of type 1 IFN response, with a
consequent abnormal stimulation of proinflammatory cytokines. SAVI
typically manifests in childhood, and severely affects skin vasculature
and pulmonary system, with a heterogeneity of systemic symptoms.
Currently, no specific therapy has been established, despite
JAK-inhibitors exhibited a remarkable degree of efficacy.

Skin and lungs are the most commonly affected organs with inter-
stitial lung disease, skin vasculitis and nodular granulomatous derma-
titis.> Along with known skin and pulmonary involvement, different
organs could be potentially affected with a variety of associated clinical
presentations. Nonetheless, our understanding of ocular involvement in
SAVI is still limited. Few case series described ocular inflammation
including scleritis, episcleritis and keratitis in interferonopathies and
glaucoma was reported in one case of SAVL." Moreover, occlusive vas-
culopathy has been recently described in two patients affected by

SAVL.*® Of note, none of these two cases presented signs of retinal
vasculitis at fluorescein angiography (FA). After conducting a literature
review on January 14th’ 2024 utilizing PubMed and Google Scholar
using the key words “SAVI”, “STING-associated vasculitis with onset in
infancy”, “uveitis”, “vasculitis”, “eye” and “ocular” we did not find any
prior reports of SAVI-associated uveitis or vasculitis. Herein, we present
and characterize a case of a patient with SAVI presenting with bilateral

panuveitis and retinal vasculitis.
2. Case report
2.1. Ocular and medical history

A 45-year-old Caucasian male was referred for evaluation of pro-
gressive bilateral visual loss and ocular pain lasting one month. He was
diagnosed with SAVI at the age of 40 through a skin biopsy and further
genetic investigations confirmed the diagnosis with detection of p.
V155M mutation.

Patient’s external examination showed multiple cicatricial skin le-
sions, complete alopecia, and nasal cartilages deformation with an
important saddle nose deformity causing chronic naso-lacrimal
obstruction.

A severe interstitial lung disease with secondary chronic shortness of
breath and recurrent pulmonary infections was confirmed on chest CT
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Abbreviations

SAVI Stimulator of interferon Genes (STING)-Associated
Vasculitis with Onset in Infancy
JAK Janus Kinase

scan.

The patient was treated with JAK 1/2 inhibitor (baricitinib), low
dose corticosteroids and oxygen support to relieve the pulmonary
insufficiency.

2.2. Ocular examination

At our first examination, his best corrected visual acuity (BCVA) was
20/30 in the right eye and 20/50 in the left eye. Intraocular pressure
(IOP) was 48 mmHg and 34 mmHg, respectively. Cicatricial conjuncti-
vitis with meibomian gland obstruction and mild conjunctival injection
was observed in both eyes, with trichiasis in the left upper eyelid. Slit
lamp examination showed granulomatous keratic precipitates with 2+
cells and flare in the anterior chamber of both eyes (Fig. 1). Gonioscopy
revealed an open angle with diffuse peripheral anterior synechiae.
Dilated fundus examination showed diffuse signs of retinal vasculitis
with perivascular sheating and cuffing in both eyes and a blunted
macular reflex in the left eye, suggesting the presence of macular edema.
A symmetric area of retinal pigment epithelium (RPE) and chorioca-
pillaris rarefaction was observed in the inferonasal region of the retina in
both eyes (Fig. 2).

Structural optical coherence tomography (OCT) revealed the pres-
ence of intraretinal fluid and a small serous retinal detachment under
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the fovea in the left eye. The choroid exhibited normal thickness and
structure at enhanced depth imaging (EDI) (Fig. 3). Early FA showed
diffuse peripheral vascular abnormalities in the right eye. Late FA
revealed bilateral symmetric and diffuse mid-peripheral leakage with a
fern-like pattern compatibile with retinal vasculitis and optic disc
leakage suggesting bilateral papillitis. Dye pooling due to macular
edema was observed in the left eye (Fig. 3).

Systemic methotrexate with 10 mg subcutaneous weekly metho-
trexate was added to JAK inhibitor therapy. Maximal medical anti-
glaucoma therapy was instituted to reduce the IOP values in both eyes,
and a topical steroid therapy was initiated. Extensive systemic work-up
for the most common infectious (tuberculosis, syphilis, Lyme disease,
herpetic virus serology) and non-infectious causes (rheumatoid arthritis,
HLA-B27 associated uveitis, Behcet disease, Birdshot chorioretinopathy)
of uveitis has been performed and resulted negative. The patient was lost
to ophthalmologic and rheumatologic follow-up at our institute. The
referring ophthalmologist reported an improvement of the intraocular
inflammation at 2-month follow-up, but still a suboptimal control of
1I0P.

3. Discussion

We present a challenging case of SAVI-associated uveitis and retinal
vasculitis, which sheds light on the potential ocular complications of this
systemic autoinflammatory disease. SAVI was recently described in
2014 as a systemic vasculitis and included among other type I inter-
feronopathies.® Most vasculitis conditions exhibit ocular involvement;
nonetheless, reports regarding ocular involvement of SAVI are exceed-
ingly scarce and poorly detailed.” The hereby presented report depicts
the features of uveitis and retinal vasculitis in a patient affected by SAVI
and presents multimodal imaging characterization of retinal vasculitis.
Specifically, we describe a case of bilateral non granulomatous

Fig. 1. Anterior segment slit lamp examination shows bilateral anterior uveitis. Conjunctival hyperemia (OD > OS) (A and C) and granulomatous keratic precipitates
(B and D) are present in both eyes. Trichiasis is present in the left upper eyelid. (C).
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Fig. 2. Fundus ultrawide-field multicolor imaging. Fundus imaging reveals a myopic fundus with choroidal vessels easily visible, a tilted disc and a symmetric area of
retinal pigment epithelium and choriocapillaris rarefaction in the inferonasal region of the retina (yellow arrows) in both eyes. A blunted macular reflex is present in
the left eye. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)

Fig. 3. Structural optical coherence tomography (OCT) and fundus fluorescein angiography. A-B. Structural OCT reveals intraretinal fluid in the left eye (B), with the
presence of a small sub-foveal neuroepithelium detachment (yellow arrow). C. Early fluorescein angiography reveals diffuse peripheral microvascular abnormalities
in the right eye (yellow dotted square). Early FA frames in the left eye have not been acquired due to patient’s nausea and vomit after fluorescein injection D and E.
Late fluorescein angiography reveals mid-peripheral vascular leakage with a fern-like pattern and a hot disc in both eyes (OS > OD). Fluorescein pooling confirms the
presence of macular edema in the left eye. A mild window defect can be observed in both eyes in the inferonasal region, corresponding to the region of retinal atrophy
at fundus examination (yellow arrows). (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)

panuveitis with macular edema and bilateral retinal vasculitis and sec-
ondary glaucoma. Additionally, a symmetric area of RPE and chorio-
capillaris rarefaction has been observed.

Although no standard of care has been established, previous expe-
riences report efficacy of JAK inhibitors in the management of SAVIL*
We decided to strengthen the immunosuppressive therapy by adding
weekly methotrexate. Combination therapy with low dose methotrexate
was rapidly effective in controlling intraocular inflammation of the
anterior chamber.

Type 1 interferonopathies are characterized by a constitutive acti-
vation of type 1 IFN and generally present as autoinflammatory syn-
dromes.* Among type 1 interferonopathies, ocular involvement has been
already depicted. Particularly, autosomal dominant retinal vasculop-
athy with cerebral leukoencephalopathy and systemic manifestations
(RVCL-S) mainly affects capillaries and small arteries of the retina and
brain.” In RVCL-S, the fluorescein angiography and fundus findings
resemble our presented case, presenting fluorescein leakage and
telangiectasias.

The pathogenesis of retinal vasculitis in SAVI is still unknown.
Recently, two children were found with retinal vasculopathy, and the
authors speculated about the IFN-mediated formation of microthrombi
as cause of the occlusive vasculopathy.® Additionally, the FA pattern
reported in these two children was remarkably different compared to

our FA findings. The first case presented by Cooray et al. exhibited vessel
tortuosity, dilation and intra and extra retinal exudates, without signs of
leakage or vasculitis. The second case presented bilateral tractional
retinal detachment (RD), and findings at FA might be due to the trac-
tional RD itself.” In contrast to these cases, we observed a vasculitis in an
inflammatory setting. We speculated it is caused by the excess of type I
interferon (IFN)-inducible gene products and downstream inflammatory
cytokines, with endothelium reactivity and loss of blood-retinal barrier.
The uncontrolled amount of pro-inflammatory cytokines justifies the
presence of retinal vasculitis and panuveitis, with anterior segment
involvement. Nonetheless, we cannot exclude a genetic component
mimicking a dystrophic pattern, justifying the bilateral symmetric
triangular area of RPE and choriocapillaris rarefactions. Most impor-
tantly, we believe that SAVI could exhibit heterogeneous features of
ocular involvement, with inflammation playing a pivotal role.

4. Conclusion

We report and characterize an intriguing case of SAVI-associated
uveitis and retinal vasculitis complicated by macular edema and sec-
ondary glaucoma. Further studies will elucidate and characterize the
relationship between genotype and this novel inflammatory phenotypic
manifestation of this extremely rare disease. Intraocular inflammation
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should be considered a red flag in patients with SAVI and ophthalmo-
logic examination should be recommended, to diagnose and promptly
treat sight-threatening conditions.
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