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2. List of abbreviations

AC anterior chamber

AMD age-related macular degeneration

ANA anti nuclear antibody

BCVA best corrected visual acuity

BRB blood-retina barrier

CME cystoid macular edema

CRT central retina thickness

DMARD disease-modifying antirheumatic drugs
DME diffuse macular edema

ERM epiretinal membrane

ETDRS early treatment of diabetic retinopathy study
FAF fundus autofluorescence

FLAG fluorescein angiography

IUSG International Uveitis Study Group

LE left eye

ME macular edema

MEWDS multiple evanescent white dot syndrome
MTX methotrexate

NDC non-differentiated collagenosis

NIH National Institution of Health

OCT optical coherence tomography

OCTA optical coherence tomography angiography
RE right eye

RPE retinal pigment epithelium

SARS-CoV-2 severe acute respiratory syndrome coronavirus
SLE Systemic Lupus Erythematosus

SRD serosus retinal detachment

SS-OCT swept-source optical coherence tomography



TA triamcinolone-acetate
TNF tumor necrosis factor
UWI Ultra widefield imaging

VA visual acuity



3. Introduction

The global prevalence of inflammatory diseases is increasing. As a result, the number
of eye complications related to these diseases has also increased, ranging from minor symptoms
to vision-threatening complications. These ocular manifestations may result from the disease
itself or from treatments that are used to treat the primary disease.

The field of ophthalmic imaging has been revolutionized over the past 30 years,
particularly with the introduction of optical coherence tomography (OCT), which has since
become the standard of care for many diseases. Significant advances in both hardware and
software have enabled the emergence of multiple imaging techniques for increasingly high-
resolution and high-contrast imaging of both anterior and posterior part of the eye. New-
generation optical imaging modalities include OCT angiography (OCTA).

Ultra widefield imaging (UWFI) systems can produce up to 200-degree images. It is a non-
contact diagnostic tool for taking fundus photographs, autofluorescent photos, and making
fluorescent angiography or indocyanine-green angiography.

All of these ophthalmic imaging methods are increasingly being used and translated into
the clinical setting, where initial results are promising to use them in patient care. By revealing
the pathophysiological structures and functions of the eye's complex neurovascular network,
the development of imaging technology can lead to earlier detection of diseases, more accurate
diagnosis and treatment monitoring, and better treatment of many ophthalmic diseases, among
them uveitis. The prognosis in cases of uveitis could be good for those who receive prompt
diagnosis and treatment, but serious complications may result permanent vision loss if left
untreated. Diagnostic tools like OCT, OCTA, UWFI can play an important role in the diagnosis

and management of the uveitis.


https://en.wikipedia.org/wiki/Visual_impairment

4. Aims of the thesis

The aims of the thesis were:

1. To examine patients with anterior scleritis and to investigate the changes of their macula

using OCT: to find correlation between the images and the clinical symptom, too.

2. To determine whether the macular complications would affect the prognosis and the treatment

of scleritis, and wheather the OCT results might be applied as biomarkers in ophthalmology.

3. To present the results of ophthalmic examinations of pediatric and adult uveitic patients
treated at our Department with the newest treatments and to find possible correlations between
their therapy and the prognosis of the disease. In addition, to determine the visual acuity of

juvenile uveitic patients treated with adalimumab.

4. To find out how the macular complications could affect the prognosis and the treatment to be

applied in uveitic patients (children and adults).

5. To present a bilateral multiple evanescent white dot syndrome (MEWDS) case caused by
severe acut respiratory syndrome coronavirus (SARS CoV2) and to prove that modern imaging

procedures are irreplaceable in time of SARS CoV2 pandemic.



5. Background

5.1. Scleritis

Scleritis is a chronic, painful, vision-threatening inflamed disease that is characterized
by edema and cellular infiltration of the scleral and episcleral tissues. The most common
etiology is inflammatory (noninfectious in 90% of all scleritis patients), either idiopathic or in
the context of a systemic disease. Scleritis is commonly associated with systemic autoimmune
disorders [1], including rheumatoid arthritis, systemic lupus erythematosus, relapsing
polychondritis, spondylarthropathies, granulomatosis with polyangiitis, formerly known as
Wegener granulomatosis, polyarteritis nodosa, and giant cell arteritis [ 1-3].

Based on the anatomical location of the inflammation, scleritis may be classified as
anterior and posterior ones. Anterior scleritis usually creates symptoms of continuous deep,
boring pain in the eye, associated with intense redness. Posterior scleritis is characterized by
flattening of the posterior aspect of the globe, thickening of the posterior coats of the eye, and
retrobulbar edema [4, 5].

The most common clinical forms are diffuse and nodular scleritis [3] (Figure 1).
Necrotizing scleritis is much less frequent and associated with systemic autoimmune disorders
[6]. The onset is usually with inflammatorical cells infiltration of the sclera and episclera,

mediated by proinflammatory cytokines and intercellular adhesion molecules. [7].

In nonnecrotizing type of scleritis, the autoimmune process starts from the structural
part of the sclera. The inflammation is driven by the innate immune system and responds to
antigen-presenting cells, macrophages, granulocytes and resident tissue macrophages. The
necrotizing scleritis shows a predominance of B-cells and macrophages, that induces the

changes in the stromal part and activates acquired immunity [7].

Scleritis is a rare disease. Although well-defined incidence rates are hard to find, the
prevalence is estimated to be six cases per 10,000 people. Anterior scleritis is demonstrated in
94% of the cases, and posterior scleritis is diagnosed only in 6% of the patients [3, 5, 6, §8].

In differential diagnosis, episcleritis is the most important one as it refers to the

inflammation of the superficial episcleral tissue. Episcleritis is usually idiopathic, poses no
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serious threat to vision, and does not affect the adjacent tissues in the eye. Vessels have a reddish
hue compared to the deeper-bluish hue in scleritis [3, 5, 6, §].

Scleritis is usually painful and can lead to vision loss due to progressive inflammation
and destruction of the ocular tissues or even to morbidity and mortality due to an underlying
collagen vascular disease [1-3].

Immunohistochemistry studies reveal that there is a localized scleral vasculitis, most likely
secondary to the deposition of circulating immune complexes, in patients with necrotizing
scleritis [9-11].

Scleritis may often pose a diagnostic challenge since the clinical features are subtle and
diagnostic modalities are limited [1, 2]. The diagnosis of scleritis is usually based on clinical
assessment and ultrasonography. B-scan ultrasound is the most useful confirmatory analysis
method for the diagnosis of posterior scleritis [12]. It can show diffuse thickness of the choroid
because of the increased amount of fluid in subtenon space and around the optic nerve, the so-
called T sign [3]. The variability in clinical presentations, also in ultrasonography findings, as
well as unfamiliarity with the diagnosis account for the fact that scleritis is one of the most
underdiagnosed conditions in ophthalmology [3, 8].

Generally, scleritis requires systemic therapy. Nonsteroidal anti-inflammatory drugs
(NSAIDs), corticosteroids, or immunomodulatory drugs can be indicated. Topical therapy is
routinely insufficient. The treatment must be individualized according to the severity of
scleritis, response to treatment, adverse effects, and presence of associated diseases [3, 13—15].
Oral corticosteroids (1 mg/weight kg) supplemented with periorbital or subconjunctival steroid
injections were the first therapeutic regimen introduced [13, 14]. In cases of therapeutic failure
of corticosteroids, immunosuppressive drugs were added. Methotrexate (MTX) [16] was the
first choice, but azathioprine, cyclophosphamide [17], and cyclosporine [18] were also helpful.
In other cases, other immunomodulatory drugs were effective, such as biologics, which were
ordered by rheumatologists [14]. More recently, tumor necrosis factor (TNF) alpha inhibitors
such as adalimumab and infliximab have shown promise in the treatment of non-infectious
scleritis refractory to other treatments. This consists of regularly repeated infusions since the
treatment effect is short-lived. All patients on immunomodulatory therapy must be strictly

monitored by rheumatologists to avoid systemic complications with the medication [14].
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Figure 1. Slit lamp picture of diffuse scleritis of the temporal part of the left eye. We can see involvement of the
deep sceral vessels.

5.2. Uveittis

Uveitis is a common, sight-threatening group of disorders, all of which are characterised
by inflammation of the uveal tract (iris, ciliary body, and choroid). According to the
International Uveitis Study Group (IUSG) formed in 1978, uveitis is defined as a group of
vision threatening disorders causing intra-ocular inflammation in the uvea and its adjacent
tissues, such as optic nerve and vitreous humor.

Depending on which area of the uvea is mostly inflammed, uveitis can be divided into
four types according to its anatomical locations: anterior, intermediate, posterior, and
panuveitis. Diagnosis of anterior uveitis is made by the presence of anterior chamber (AC) cells
and flare, which can be seen in iritis and iridocyclitis [19]. In cases of intermediate uveitis, the
inflammation is in the vitreous and peripheral retina. Posterior uveitis refers to an inflammation
of the retina and choroid, including choroiditis, retinitis, chorioretinitis, retinal vasculitis, and

neuroretinitis. Panuveitis is when there is no predilectional places of the uveitis.
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According to the underlying etiology of the condition, uveitis could be also clinically
categorized as idiopathic, infectious (caused by herpes simplex virus, Toxoplasmosis,
Toxocariasis, varicella- zoster virus, syphilis, Lyme disease, Bartonellosis, cytomegalovirus,
tuberculosis), non-infectious (endogenous uveitis: like JIA associated uveitis, HLA-B27
associated uveitis,spodyloarthritis- associated uveitis, caused by systemic disorders like
sclerosis multiplex and idiopathic uveitis) and masquerade uveitis (trauma, tumors) [20].

In pediatric uveitis the most common cause of the inflammation is JIA, in adult patient
it is idiopathic uveitis.

Uveitis can be further sub-classified based on its duration and onset. A limited uveitis is
defined as inflammation that lasts for less than three months. If inflammation persists for more
than three months, it is considered as persistent uveitis. According to the onset of uveitis, it can
be classified into acute, chronic or recurrent uveitis. Acute uveitis has sudden onset and limited
duration of inflammation. Recurrent uveitis is when there are more than three month gaps
between the preceding and relapsed uveitis. When the inflammation is persistent and uveitis
recurs less than three months after treatment is discontinued, it is defined as chronic uveitis
[21].

Uveitis constitutes a major cause of ocular morbidity, and it leads to 5-10% of visual
impairment worldwide [22].

Treatments of uveitis are based on the degree of inflammation and the presence of risk
factors and complications. It depends on the background (infectious or non-infectious uveitis)
and the laterity (unilateral or bilateral) of the inflammation. It should be started as soon as
diagnosis is made, and may follow a stepladder approach, which starts by using from the least
aggressive to the more aggressive treatments and continues to induce remission of
inflammation.

First-line treatment for non-infectious uveitis is represented by corticosteroid
monotherapy. Corticosteroids can be administered topically as drops (preferably prednisolone
1% or dexamethasone 0.1%), especially in anterior uveitis as they are able to penetrate well
into the anterior segment or subconjunctival or peribulbar injections: prednisone or prednisolon
[23-25]. Also in posterior cases intravitreal triamcinolon- acetonide injection or biodegradable
dexamethason could be injected. [26]. Local corticosteroids have side effects like elevation of
intraocular pressure and can induce posterior cataract formation. Sometimes secondary
infections may appear and it can reactivate latent herpes simplex virus infection.

Oral prednisone is the most commonly used drug, at an initial dose of 1-2 mg/kg, to be

tapered based on clinical response. When the inflammation is severe with involvement of all of
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the uveal layers and eventually the optic nerve, intravenous corticosteroids are needed to
achieve ocular remission. Usually, methylprednisolone is the drug of choice, at 30 mg/kg
(maximum dosage 1 gram) intravenously for three consecutive days or every other day three
times a week, followed by oral corticosteroids [27]. The most common adverse effects of
systemic corticosteroids are osteoporosis, acne, high blood pressure, depression, stomach
ulcers, diabetes, increased appetite, weight gain and muscle weakness.

Immunosuppressive agents represent the therapeutic option when quiescence is not
obtained with corticosteroids, or in cases of reactivation or new complications, and are used as
corticosteroid-sparing drugs to reduce inflammation and control the disease [28]. There are four
types of immunmodulator therapy: 1. antimetabolites, 2. T-cell inhibitors, 3. alkylating agents
with cytotoxic effect, and 4. biological therapies. The gold standard is methotrexate
(antimetabolite), a folate analogue, which can inhibit DNA replication and RNA transcription.
In cases of therapeutic failure or complications there are azathioprine (purin analogue) and
mycophenolate mofetil (inosine monophosphate dehydrogenase inhibitor). T cell inhibitors like
cyclosporin is effective in combination. Alkylating agents have cytotoxic effects and because

of this a lot of severe side effects, so we use them when there are no other choices [28].

When treating uveitis with the above mentioned immunosuppressive agents and the
uveitis persists for more than three months, or the uveitis reoccurs, or there are new

complications, we have to change therapy to systemic biologic agents.

The most widely used biologic compounds for treating uveitis are represented in adults
by the tumor necrosis factor alpha inhibitors (anti-TNF-a) in intermedier, posterior, and
panuveitis. Anti-TNF-a is also recommended for children in cases of anterior uveitis [29]. The
utilisation of TNF-a antagonist adalimumab is approved for uveitis by the EMA and could be

used in Hungary since 2016 [30].

5.2.1. Pediatric uveitis

Uveitis in children accounts for 5 - 10% of total uveitis cases [31]. The estimated
prevalence of uveitis is 100/100,000 and the incidence is 17 to 52 cases per 100,000 population
[31]. Even though uveitis is less common in children than in adults, juvenile uveitis causes a
higher rate of vision loss and secondary complications than in adults because uveitis is

diagnosed late in these cases. Usually the kids are diagnosed when they already have
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complications. [32]. Both adult and juvenile uveitis show a slight female predominance [33].
Of all diagnosed children, anterior uveitis cases are 40%, posterior cases are 40%, intermediate
cases are 15%, and panuveitis is 5%. [34]. The visual complications can be more severe in the
pediatric group due to a higher prevalence of posterior uveitis [31].

Uveitis may manifest as an independent specific eye disorder, or in association with
systemic or autoimmune diseases [35].

Uveitis is mostly idiopathic, even though it may vary in different age groups of children.
Other possible causes of uveitis are inflammation from infection (herpes simplex, varicella
zoster, cytomegalovirus, toxoplasmosis, toxocariasis), trauma drug induced and systemic or
autoimmune conditions [36].
Among the non-infectious causes of uveitis, juvenile idiopathic arthritis (JIA) is the most
common systemic disease [37].
JIA is the most prevalent rheumatic disease in children and is a heterogeneous group of chronic
arthropathies with an onset before the age of 16 along with at least six weeks of duration. [38].
JIA-associated uveitis is the most common extra-articular manifestation [39], that represents a
risk for serious complications, including permanent loss of vision. [40]. The risk factors for
developing uveitis in JIA patients include female gender, antinuclear antibody (ANA) positivity,
oligoarticular arthritis, and early age of arthritis onset [41]. In patients with JIA, the intraocular
inflammation is characterized by an insidious onset and chronic course of bilateral anterior
uveitis. During slit lamp inspection, inflammatorical cells in the anterior chamber (AC) can be
detected [42].
Children who are too young to communicate cannot complain about eye symptoms that indicate
the existence of intraocular inflammation, which leads to a delay in prompt diagnosis and
treatment [43]. There were 47% of JIA patients with legal blindness at least one eye on the first
visit to the ophthalmological department. [44].

5.2.2. Uveittis in adults

The term “endogenous uveitis” describes ocular inflammatory disorders associated with
no known infections or other exogenous causes.
The estimated prevalence of non-infectious uveitis in adults is 121/100,000. The incidence and

prevalence varies worldwide, in Hungary it is about 14-17/100,000 [45].
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In the developed world, the most common known cause of noninfectious uveitis is HLA-
B27-associated uveitis [46]. The prevalence of HLA-B27 varies widely, It is estimated that 30-
80% of patients with seronegative spondyloarthropathy are HLA-B27 positive.

Uveitis can occur as a manifestation of many systemic inflammatory conditions,
including the spondyloarthritis family of disorders, sarcoidosis, Behget’s disease other systemic
rheumatic and systemic disorders like multiple sclerosis, psoriatic arthritis, Crohn disease, SLE.
Drug or hypersensitivity reactions are rare causes of uveitis.

Pseudo-uveitis or masquerade-syndrome can be caused by trauma, intraocular bodies or tumors
like oculocerebral lymphoma, melanoma, retinoblastoma or metastases.

There are special ophthalmologic entities causing endogenous uveitis like birdshot retinopathy,
multifocal choroiditis, pars planitis, Fuchs heterochromic cyclitis, phacoantigenic uveitis,
Posner-Schlossman syndrome, white dot syndromes and sympathetic ophthalmia.

Uveitis of unexplained origin, also known as idiopathic uveitis, represents 23—44% of cases
according to recent studies. [47].

The working age group (2050 years) appears to be the most affected. There is a higher
frequency of uveitis in female adult patients than in male ones. [48].

The most common non-infectious uveitis in the developed world is HLA-B27 associated

uveitis. The most common location of non-infectious uveitis is anterior, representing 47.5 to

93% of all cases [48].

The incidence of panuveitis and posterior uveitis is similar: about 20% of all uveitis cases, and

intermediate uveitis is the least frequent form of uveitis, about 10—15% of all cases [48].

5.3. Rare bilateral uveitis in SARS CoV2 pandemic

The SARS-CoV-2 virus is known as the severe acute respiratory syndrome coronavirus.
In March 2020, the World Health Organization (WHO) declared the COVID-19 outbreak as
pandemic. The virus would spread to the respiratory system of the same individual with the
ocular system acting as a passage [50-52]. The SARS-CoV-2 may also constitute the risk factor
for reactivation of the herpes family viruses [53]. Herpesviridae family uses latency as an
escape or evasion mechanism for the host’s immune system. The most common gate for human
herpes viruses is the pharynx. After getting inside the human body, they use various mechanisms
to spread. After the initial infection, herpes viruses remain in a latent state in different cells.

They can be later reactivated in cases of immunodeficiency. This can occur because of many

16



reasons, like stress, malnutrition, immunosupressive drugs, and infections by other pathological
agents like viruses [50-52].

White dot syndromes are a group of inflammatorical chorioretinopathies in which the
common defining clinical feature is the presence of multiple discrete white lesions located at
deeper levels of the retina and choroid. Different white dot syndromes have different etiology,
epidemiology, relevant history, test findings, assessment options, and the role of the
ophthalmologists differs in managing patients with different white dot syndromes [54, 55].
Multiple evanescent white dot syndrome (MEWDS) is a rare posterior uveitis where numerous
white dots can be seen in the posterior pole and midperiphery [56]. Symptoms of MEWDS

include unilateral/bilateral blurred vision, visual field loss, photopsias, and floaters.

5.4.: Modern ophthalmic imaging - Imaging procedures used in patients with

inflammatory diseases

5.4.1. Optical coherence tomography (OCT)

OCT has become the most important non-invasive diagnostic technique to evaluate
ophthalmic pathologies including the macula with cross-sectional tissue imaging [57, 58]. Since
the introduction of OCT in1991, it has become an essential tool in ophthalmology [59]. It is a

non-contact, painless method for detailing ocular structures with high resolution in vivo.

OCT uses light in the near-infrared spectral range (in the 800—-840 nm wavelength range)
and penetrates at a depth of several hundred microns in the tissue.

OCT provides real-time, non-invasive imaging of the retina. It can follow and reproduce
quantitative and qualitative retinal thickness [60,61].
These images correlate well with retinal histology [62]. With OCT datasets-exact information
can be given about the dynamics of disease progression and also about the response to treatment
based on analyzing the retinal anatomy [63].

OCT is also suitable for detecting and monitoring uveitic ME and the changes in the
fluid distribution in eyes with ME, as well as detecting the morphology of the vitreoretinal

interface [64].
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OCT is based on the principle of Michelson interferometry, where a low-coherence light
beam is directed at the target tissue, and the scattered back-reflected light is combined with a
second beam (reference beam). The resulting interference patterns are used to reconstruct an
axial A-scan, which represents the beam’s path. From all of the A-scans (time amplitude scan),
a two-dimensional cross-sectional image of the target tissue can be reconstructed, called B-scan
(brightness amplitude scan). These B-scans are repeated at multiple adjacent positions using a
raster scan pattern, then a three-dimensional volume of structural and flow information can be
structured [60,61]. The scanning beam allows acquisition of cross-sectional images of the tissue
structure. The axial resolution and imaging range of the OCT are determined by the light source
and the characteristics of detector rather than the focusing optics. [60,61].

OCT measures retinal thickness automatically. The distance between the vitreoretinal
interface and the anterior surface of the retinal pigment epithelium is generally 200-275 pm,
and the foveal depression has a range from 170 to 190 um. The axial resolution is 3.9 pm/pixel,
and the lateral resolution is 5.7 um/pixel. Using several algorithms, cube scans also allow
measurement of the volume of the macula [64, 65]. The image acquisition time is limited by
the patient’s ability to avoid eye movements and by the availability of tracking software that
adjusts for eye movements.

Second-generation OCT is the spectral domain OCT (SD-OCT), based on the Fourier
transformation principle. By eliminating the moving reference mirror, the number of A-scans
increases significantly, which results in faster imaging and higher resolution. SD-OCTs axial
resolution is 4-6 um, while that of the first generation time-domain (TD-OCT) was 10 um. The
scanning speed of SD-OCT can exceed 100,000 A-scans per second. These systems operate at
scanning rates of approximately 27,000-70,000 A-scans per second. As the A-scan density
increases, resolution becomes higher, and SD-OCT produces better quality B-scans. Higher
scanning speed reduces the effect of artifacts made by eye motion and produces images that
provide a true picture of the retina [66]. The large, dense raster scans make it possible to obtain
detailed surfaces of individual retina layers over large areas, resulting in segmentation maps
[67, 68].

OCT imaging also has limitations. Since OCT utilizes light beams, media opacities can
interfere with optimal imaging opposite to ultrasound’s sound waves. Patient cooperation is
necessary as eye and patient movement can diminish the image’s quality.

Originally, OCT technology was used to image the posterior segment of the eye. This

technique with its further development, became suitable for the examination of the ocular
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surface and the anterior segment, too; such as the cornea, anterior chamber and iris. The lens,

as well as measurement of the axial length of the eye can be examined by OCT, too. [69].

Currently, the most modern OCT devices are also based on Fourier domain OCT system,
these are swept-source OCTs (SS-OCT). The light source used in SS-OCT is more complex
compared to SD-OCT, but the detector is simpler. Deeper tissue is achieved by SS-OCT than
SD-OCT due to the longer wavelength range penetration resulting in the detection of the

vitreoretinal boundary surface and the chorioidea [70].

5.4.2. Ultra widefield fundus imaging (UWFI)

UWFI is becoming increasingly popular in ophthalmology [71] because it can produce
up to 200-degree images [72]. More than 80% of the surface of the retina can be imaged, the
peripheral retina can be photographed through small pupils [73] in cases where examination of
the peripheral fundus may be limited due to pupil size. In addition to imaging, UWFI also
provides valuable information about the peripheral vasculature and other changes in the retina
that would be overlooked by traditional imaging systems [74]. The use of appropriate light
filters allows fundus autofluorescence and angiographic imaging. UWFI can be used in the
assessment of posterior uveitis, retinal vascular diseases with significant peripherial non-
perfusion, and in patients with peripherial chorioretinal tumors. [75]. Color photographs of the
anterior or posterior segment could describe lesion size, color, location, and morphologic
characteristics. They are also utilized to evaluate the clinical progression or regression of the
disease. In addition, the images have important role in establishing a baseline when a relapsing
and remitting inflammatory process should be assessed (like the presence of new posterior
synechiae in anterior uveitis) or capturing the inflammation of the transitory posterior segment

that is characteristic of different types of uveitis. [74].

5.4.3. Ultra widefield fundus autofluorescence (FAF)

FAF imaging is another noninvasive imaging technique for analyzing the posterior
segment of the eye. This method maps the fluorescent property of lipofuscin, a breakdown
product of retinal proteins within the retinal pigment epithelium (RPE) [76, 77].

Hyperautofluorescence shows the increased metabolic activity of the RPE due to the loss of
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photoreceptors, and hypoautofluorescence occurs with loss or blockage of RPE cells [76, 77].
This method is also useful in posterior uveitis that involves the outer retina, RPE, and inner
choroid [76,77]. In many cases, hyperautofluorescence occurs with increased disease activity

in posterior uveitis and fades and darkens as the inflammation subsides. [76].

5.4.4. Ultra widefield fundus fluorescein angiography (FLAG)

FLAG is an essential imaging modality for evaluating eyes with chorioretinal disease
and structural complications caused by posterior uveitis. After injecting fluorescein dye
intravenously, a series of filtered posterior segment images provides a functional and structural
view of retinal (and choroidal) vasculature and anatomy.

Macular edema, retinal vasculitis, secondary choroidal or retinal neovascularization,
edema and inflammation of the optic nerve, as well as retinal and choroidal inflammation can
be detected by FLAG. Several retinochoroidopathies and white dot syndromes have
characteristic appearances on FLAG. Wide and ultra-wide-field FLAG can identify retinal

vascular pathology that can not be noted by clinical examination. [78].
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6. Patients and methods

6.1 Patients

6.1.1. Scleritis patients

We analyzed retrospectively the data of patients with scleritis at the University of Szeged
in the Department of Ophthalmology between January 1, 2017 and December 31, 2021.
Twenty-seven eyes of 24 patients (7 males and 17 females) were included in this study, who
were diagnosed with non-infectious scleritis. The mean age of the patients was 57.75 years
(range: from 30 to 77 years).

Scleritis was diagnosed by the presence of the following parameters: (1) acute or
subacute symptom onset; (2) eye pain with or without decreased visual acuity; (3) posterior
sclerochoroidal wall thickening. Scleritis was classified as diffuse, nodular, or necrotizing. The

location of inflammation was also recorded.

6.1.2. Juvenile uveitic patients

We analyzed retrospectively the data of children with uveitis at the University of Szeged
in the Department of Ophthalmology between January 1, 2017 and May 31, 2021.Childhood
uveitis of non-infectious origin was also analyzed in those cases when adalimumab therapy was
immidiately started with the indication of the uveitis. We did not select those patients for the

study whose indication for treatment was their underlying systemic disease.

In this period, we treated 46 children in our uveitis center. Their average age at the
diagnosis of uveitis was 11 (3—18) years. Their gender distribution was the same (23 girls, 23

boys).

We initiated for 11 of the 46 children (23.9%) adalimumab therapy for uveitis The average age
of patients at the start of adalimumab treatment was 10 (4-13) years. Three boys (27%) and

eight girls (73%) were treateted with adalimumab.
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6.1.3. Adult uveitic patients

In our study, we examined retrospectively the data of adult non-infectious uveitic
patients treated with adalimumab at our Department between January 2017 and December
2021. Those patients were included who received adalimumab, that was given with the
indication of non-infectious uveitis, and the patients received the medication at least for 3

months.

The average age was 51 years, the youngest patient was 20 years old and the oldest one was 80

years old at the beginning of therapy.

6.1.4. MEWDS patient

A 47-year-old female patient was examined in our department because of bilateral
photophobia and blurred vision in both eyes and decreased vision in her left eye. She visited

our department in November 2020, that was the peak year of Covid.

6.2 Methods

6.2.1 Ophthalmologic examinations

Patients with scleritis, as well as adult and pediatric uveitic patients underwent standard
ophthalmic examinations including visual acuity test (using Kettesy’s decimal visual chart or
early treatment of diabetic retinopathy study (ETDRS) visual chart), intraocular pressure with
applanation tonometer or non-contact tonometer (iCare), slit-lamp biomicroscopic examination
of the anterior segment of the eye using Haag-Streit (Liebefeld-Bern, Switzerland) slit-lamp,

and fundus ophthalmoscopic examination with 90 or 78 D ocular lenses (060123, Bellevue,
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WA,USA). Examination before the authorization of biological therapy was carried out as

specified in the prescription [79].

6.2.2 OCT

OCT examinations were taken by SD-OCT Spectralis OCT system (Heidelberg
Engineering, Heidelberg, Germany, Software version: Heidelberg Eye Explorer 1.9.13.0). OCT
scan parameters were as follows: infrared scan; pattern size: 20° X 20°; 25 sections; 240 pm
between B-scans; 512 A-scans. OCT examination was performed in all of the cases at the time
of their check-in at our uveitis outpatient clinic. For standardization, all examinations were
performed by the same technician. The thickness of the retina was measured between the inner

limiting membrane and Bruch’s membrane in the central macular region.

6.2.3 UWFI

UWEF images (colour and FAF) were taken by Optos, California (Optos, Marlborough,
MA, USA Software version: Window Server 2008 (R 3.1-4.1) or Windows 7 SP 64-bit) by the

same technician.

The Optomap obtained with the patients’ eyes in the primary position, were acquired at the
same visit. The instrument is able to obtain wide-field images of approximately 180-200

degrees.

6.3 Ethics

Our studies were conducted according to the guidelines of the Declaration of Helsinki
and approved by the Institutional Review Board (or Ethics Committee) of Human Investigation
Review Board at the University of Szeged, Albert Szent-Gyorgyi Clinical Center (protocol code
4693 and date of approval 20/Jan/2020).
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7. Results

7.1 Scleritis patients

The mean age of the patients was 57.75 years (range: from 30 to 77 years) The
demographic and clinical data of the 24 patients are shown in Table 1. Bilateral disease was
found at three patients. Thirteen patients (54%) had associated systemic disease: rheumatoid
arthritis (n = 5); granulomatosis with polyangiitis, formerly known as Wegener granulomatosis
(n = 1); ulcerative colitis (n = 1); collagenosis (n = 1); dermatopolymiositis (n = 1); pemphigoid
(n = 1); non-differentiated collagenosis (NDC) syndrome (n = 1); ankylosing spondylitis (n =
1); and Cogan syndrome (n = 1). Twenty-four anterior and three posterior scleritis was
diagnosed at the patients in our Department. Among the twenty-four eyes diagnosed with
anterior scleritis, there were 16 with diffuse scleritis and 8 with nodular anterior scleritis. One

patient had peripheral ulcerative keratitis, one had retinal detachment, and one had hydro-

keratopathy.

Age (years) 30-77

Mean age (years) 57.75

Gender 7 male: 17 female
Laterity 21 unilateral: 3 bilateral

Background of scleritis
rheumatoid arthritis
Wegener granulomatosis
ulcerative colitis
collagenosis
dermatopolyomiositis
pemphigoid
non-differentiated collagenosis
ankylosing spondilitis
Cogan-syndrome
unknown etiology

R R R R R R R R0

[y
[N

Table 1.: Demographic and clinical data of our scleritis patients
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Figure 2 shows the picture of cystoid macular edema (CME) in one of the scleritic

patients. Fluid-filled cyst-like spaces can be seen between outer plexiform and inner nuclear

layer of the retina.

Figure 2. OCT image of the right eye of a 30-year-old woman showing CME a) loss of the foveal depression and
b) intra-retinal cysts in the outer and inner nuclear layer of the retina. OCT scale: 512*496, high speed mode, 20°

Figure 3 demonstrates diffuse macular edema (DME) where we can see disturbence of

the retinal structure and low reflective areas looking similar to sponge.

Figure 3. OCT image of a 57 year-old female patient DME (by the arrow) is characterized by the disturbance of
the layered retinal structure or low reflective areas looking like a sponge. The complication of corticosteroid
therapy is the cataract formation- that can explain the quality of the image.OCT scale:512*496, high speed mode
20°
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Figure 4 demonstrates a picture of a scleritic patient with serous detachment (SRD).

where we can see fluid accumulation in the subretinal space between the sensory retina and the

retinal pigment epithelium.
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Figure 4. OCT image of SRD of a scleritic 54 year-old female patient fluid accumulates in the subretinal space
between the sensory retina and the retinal pigment epithelium. OCT scale:512%496, high speed mode,20°

Figure 5. presents an OCT image of ERM showing as a hyperreflective line adhering to
the retina. This complication is commonly seen in recurrent uveitis or in other ocular

inflammation.

Figure 5. OCT image of a 42-year-old male patient, a reflective layer on the top of the internal limiting membrane,
the ERM is attached to the retinal surface on the left eye. OCT scale:512*496, high speed mode,20°
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OCT findings Number of Patients |CRT (um) |VA (ETDRS)
(% of total no = 24)
3
cystoid macular edema (12%) 558 22+30
1
diffuse macular edema (4%) 328 19 + 30
1
serous retinal detachment (4%) 288 33+30
3
epiretinal membrane (12%) 402 45 + 30

Table 2. OCT findings in scleritis patients treated at our Department

Table 2. shows the OCT findings of the scleritis patients. The overall mean VA of all of
our scleritic patients was 28 + 30 letters with correction, and the mean CRT at the central fovea

was 291.7 pm.

The mean VA was 22 + 30 letters, 19 + 30 letters, and 33 + 30 letters in patients with CME,
DME, and SRD, respectively.

The mean CRT was 558 um, 328 um, and 288 pum in our patients with CME, DME, and
SD, respectively. CRT was the thickest in cases of CME and thinnest in the case of SRD. The

macular thickness, as seen on OCT, is objective and correlates with BCVA.

The patients with CME were treated with triamcinolone (TA) injection sub-tenonly

when topical non-steroid eye drops were ineffective.

OCT examinations showed ERM in three patients (12%). None of our patients with
ERM needed vitrectomy surgery so far due to the close OCT follow-up.
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7.2 Pediatric uveitic patients

The average age of the children with uveitis at the beginning of adalimumab therapy
was 10 (4-13) years. In this period, we treated 46 children in our uveitis center. Table 3

demonstrates the clinical data of the uveitic children that received adalimumab.

Gender Etielogy  Localization Age  Treatment before adalinmnuab RE before Th LE before TERE after Th LE after Th
1. grl pllA AU 10 Maxidex Ciclo NSAD MTX 1.0 1.0 1.0 1.0
2. grl NA AU 4 Medral MTX 1.0 1.0 1.0 Lo
k> grl plla AU 6 Maxdex MTX 1.0 1.0 1.0 Lo
4. grl TA AU 0 Maxidex Ciclo Medrol Sc Dem MTX 0.6 08 1.0 1.0
5. gl A Paruvedtis 11 Maxadex, Cido Madrol Sc Dexa MTX 0.1 0.6 1.0 L0
6. by TA Pasuvedt s T Maxdex MTX 0.6 0.06 1.0 1.0
7. by MA AU 12 Maxidex Cido Medrol Sc Dexa MTX 1.0 1.0 1.0 Lo
8 grl A Pamuveatn s 13 Medrol, MTX 5T Kenalog 0.01 10 1.0 1o
9, by TA Pasuveditis 12 Maxidex Medool MTX, Sandi monm 0.3 0.7 0.4 n.é
1. grl idopathic Paouveitis 10 Medral MTX 5T Eenalog 0.6 1.0 1.0 1.0
11. gl N4 AU ¢ Maxdex Medol MTX 1.0 1.0 1.0 Lo

Table 3. The gender, etiology, localisation, age, treatment and visual acuity of uveitic children before and after the
adalimumab therapy

Based on the localization of the inflammation, the anterior uveitis was the most common
(36.9%, 17/46), followed by the posterior uveitis (26%, 12/46), panuveitis (21%, 10/46), and
finally the intermediate form (15%, 7/46) of uveitis. Most of our patients (45.6%, 21/46) had
JIA background; 1 child (2%, 1/46) suffered from acute myeloid leukemia; uveitis was
associated with systemic scleroderma in 1 child (2%, 1/46); and HLA-B27-associated arthritis
was found also in 1 child (2%, 1/46). In 14 patients (30%, 14/46). The triggering factor was
infection in 14 patients (30 %, 14/46). There were no autoimmune disease or infection proven
in 30% (17/46) of our patients. The treatment of children with adalimumab was proved by the
Ministry of Human Resources (EMMI) [79]. Therapy is performed according to the protocols.
On the basis of the protocol, we initiated for 11 of the 46 children (23.9%) adalimumab therapy
to treat their uveitis. Before starting the treatment with adalimubab (according to the protocol),
all patients received systemic steroid treatment. It was followed by disease-modifying
antirheumatic drugs (DMARD), since various complications resulting from uveitis had already
appeared at couple of children in this group: in 2 children (18%) "band" keratopathy, in 2
patients (18%) secondary glaucoma that was controlled with eye drops, in 2 cases (18%)

cataract, and in 2 children (18%) cystoid macular edema (CME) (Figure 6). Unfortunately one
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child was diagnosed with Hodgkin’s lymphoma during his treatment, hence his adalimumab
therapy was immediately stopped. The 10 patients who are currently being treated with

adalimumab, also receive methotrexate therapy as stated in the protocoll. [79].

.‘5"';

Figure 6. OCT picture of CME of an 11-year-old girl’s right eye at the start of the treatment. OCT scale: 512*496,
high speed mode, 20°

Figure 6. b. OCT picture of of an 11-year-old girl’s right eye after a month of adalimumab treatment. It can be

seen that the edema disappeared. OCT scale: 512*496, high speed mode,20°the edema disappeared
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The uveitis activity showed significant improvement while the patients were
continously treated with adalimumab, or the inflammation completely disappeared. Another
advantage of the adalimumab therapy was that no additional local therapy was necessary against

the vision-threatening macular complications.

The average change in visual acuity (VA) of the 11 children is presented on Figure 7.
The average of the best corrected VA at the start of the adalimumab treatment on the right eye
was 0.71, and on the left eye it was 0.83. This value improved to 0.96 in both eyes by the end
of the follow-up period.

Within a month after starting treatment, we found complete remission in all 10 patients.
No transient, local skin reaction occurred. Since a pediatric oncologist diagnosed classical
Hodgkin's lymphoma in one child after 14 months of the start of adaimumab therapy, his

treatment was immediately stopped.

BCVA in paediatric uveitis patients

[N

0,8
0,6
0,4
0,2
0
BCVA RE BCVA LE
B At the beginning of adalimumab therapy B After adalimumab therapy

Figure 7. The average change in visual acuity applying adalimumab therapy
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7.3 Adult uveitic patients

We examined the data of those patients who received adalimumab, which was given
with the indication of non-infectious uveitis, and those patients got the adalimumab at least for
3 months. Eighteen people (12 women, 6 men) met our criteria. The data of these patients are

summerized in Table 4.

Age (years) 20- 80

Mean age (years) 51

Gender 6 male:12 female

Laterity 6 unilateral:12 bilateral

Anatomical localization  intermediate 7
posterior 3
panuveitis 8

Background of uveitis rheumatoid arthritis 1
seronegative spondylarthritis 1
juvenile idiopathic arthritis 1
ANA positive discoid lupus erythematosus 1
serpiginous chorioretinopathy 1
idiopathic 13

Table 4. Demographic and clinical data of our adult non-infectious uveitic patients treated with adalimumab

The average age was 51 years, the youngest patient was 20 years old, and the oldest one

was 80 years old at the beginning of the therapy.

In terms of anatomical localization, the uveitis was intermediate in 7 (39%) patients,

and in 3 (17%) and 8 (44%) cases posterior uveitis and panuveitis was detected, respectively.

Unilateral uveitis was found in 6 of 18 patients (33%), (right sided in 2 cases; left sided

in 4 cases), and the uveitis was bilateral in 12 (67%) cases.

After the anamnesis, laboratory tests and imaging procedures, inflammatoric origin of
the uveitis was determined in 5 (28%) patients. Rheumatoid arthritis, seronegative
spondyloarthritis, juvenile idiopathic arthritis (JIA), ANA positive discoid lupus
erythematosus, and serpinginous chorioretinopathy was confirmed in 1-1 case. The etiology of
the disease remained unknown in the remaining 13 (72%) patients, these uveitic cases were

idiopathic.
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The first-line treatment for non-infectious uveitis is corticosteroid, most of the patients
received parabulbar and/or subtenon corticosteroid injections. Fourteen (77%) patients received
corticosteroid systemically. The oral steroid therapy caused side effects in 6 out of the 14
patients blood pressure fluctuation and blood sugar imbalance developed in 4 people, and 2

patients had increased intraocular pressure.

Immunomodulant therapy is the second step in the uveitic patients’ treatment when the
first corticosteroid therapy failed or there was no respond to that treatment at all. Six (33%)
patients received systemic immunosuppressive treatment prior to adalimumab therapy, this was
most often cyclosporin and/or methotrexate. In one person, the immunosuppressive drugs
caused side effects: azathioprine caused fever and limb pain, and cyclosporin led to

deterioration of kidney function.

The last step in the treatment of uveitis is the biological therapy. Side effects occurred

in 5 (28%) patients during adalimumab therapy in the follow-up period:

a) Paradoxical psoriasis developed in 2 cases. The treatment with adalimumab was suspended
for this reason in one of them. As soon as her skin symptoms were resolved and uveitis recurred,
the therapy was restarted. The adalimumab could not started at the other person who had

psoriasis until the end of the follow-up period since her skin problems remained.

b) In one person, fever occurred several times during the adalimumab therapy, so the treatment

was abolished.

c¢) Red, non-itchy spots appeared all over the body of one patient, especially her upper body
was associated with a burning sensation. The exact etiology of this skin symptom remained
unknown. The symptoms were resolved with dermatological treatment without the need to stop

adalimumab therapy.

d) Another patient reported local erythema at the subcutaneous injection site. The redness and

swelling disappeared within 4-5 days after administration with persistant adalimumab therapy.
The proportion of active uveitis decreased significantly using adalimumab.

We examined the proportion of the 18 patients who received local and/or systemic treatment

for uveitis when starting and stopping adalimumab.
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We compared the incidence one of the most common complications of uveitis, the cystoid

macular edema (CME) at the beginning and the end of the follow-up period.

At the start of our study, we detected CME in a total of 16 (8 right, 8 left) eyes. At the end of
the follow-up period, 4 eyes (1 right, 3 left) were affected by CME.

Figure 8 shows the changes of the best corrected visual acuity values at the start and at the end

of the follow up of adalimumab therapy

At the beginning of our study, the average best corrected visual acuity (BCVA) of the
right eye was 0.63, and the left eye was 0.67. Average VA measured at the end of the follow-
up period became less in both eyes, 0.55 in the right eye and 0.63 in the left eye. Despite the
adalimumab therapy, the VA decreased in 3 eyes because of band keratopathy, in 4 cases

because of cataract, and in 2 eyes irreversible damage of the macula was responsible for the

decrease.
BCVA

0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

0

BCVA RE BCVA LE

B At the beginning of the adalimumab therapy

M At the end of the adalimumab therapy/the time of follow-up

Figure 8. Illustration of the average change in visual acuity. with adalimumab therapy

33



7.4. MEWDS patient

One patient was diagnosed with MEWDS during SARS-CoV-2 at our Department.

We examined a 47-years-old female patient with bilateral photophobia and blurred vision in
both eyes in November 2020. She had negative test for the SARS-Co-V-2 infection a week
before admission to our department, but she was positive 21 days before her ocular signs
appeared. At that time she presented chills and fever with a temperature of 40.0°C, associated

with complete loss of taste.

The ocular anamnesis excluded previous episodes of uveitis, ophthamic, and systemic
infections, or autoimmune diseases. Her ophthalmological history proved that she has had
annual check-ups for hypermetropy of +3.5 dioptres (D) in her right and +4.5 D in her left eye
without any remarkable ocular pathology. At her appearence after SARS CoV illness, the vision

was decreased in her left eye.

According to the patient, her vision got worse gradually and progressively. BCVA of the
right eye was 1.0 with +3.5 D and blurred vision; BCVA of the left eye was 0.2 with +4.5 D
correction. Intraocular pressure was in normal range, slit lamp examination did not show any
alterations of the anterior segments of both sides, and no cells were seen in the anterior chamber.
Funduscopic examinations with dilated pupils showed mild vitritis on both sides probably
because of the “spilled over” cells from the anterior chamber. The optic disc was normal on
both sides, and no swelling was detected. Multifocal, flat, and grayish-white placoid lesions in
the retinal pigment epithelium (RPE) level of the retina on both sides were revealed. In addition,

the macular region was also involved on the left side.

Figure 9. shows inflammatory lesions in the level of the outer retina. The disruption of
the ellipsoid zone could be seen and that could make the foveal area granular. Furthermore,
OCT image showed swelling of the outer retinal layers and granules at the level of RPE.
Discontinuities in inner segment - outer segment junction and mild attenuation of external
limiting membrane have been reported in acute phase. Recurrent episodes may result in the

thinning of the outer nuclear layer.
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Figure 9. OCT picture of our 47 year-old female patient’s left eye: a) the disruption of the ellipsoid zone b) the
granular foveal area, ¢) the swelling of the outer retinal layers d) granules at the level of RPE and ¢) subretinal
serosity

On the FLAG picture early and late hyperfluorescence of the white spots could be seen.
In addition, diffuse and patchy late stainings were detected at the level of RPE and retina. The
wreath-like hyperfluorescence corresponded to the dots and could be seen clinically. After
resolutions of the acute lesions, window defects could be noted, corresponding to the clinical
granularity seen there. No vasculitis could be detected. We performed Optos FLAG in order to
get more information about the periphery of the eyes. The initial autofluorescence images

showed hyperautofluorescence corresponding to the white dots (Figure 10).

Figure 10. UWFI, FAF picture of the right eye of our 47 year old female patient: the white dots appear as
hyperautofluorescent dots.
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In the recovery phase, the areas of hyperautofluorescence became less and smaller as

seen on Figure 11.

Figure 11. UWFI, FAF picture of the right eye: the white dots disappeared

We suspected infectious (viral) and immune-related origin complicated by macular
involvement. Hence, the patient underwent haematological and serological examinations for

uveitis.

The local therapy started according to the FEuropean Reference Network’s
recommendations for patients with uveitis during the COVID-19 pandemic. The European
Reference Networks are virtual networks connecting healthcare professionals around Europe
with expertise in rare diseases, which allows them to discuss patient’s diagnosis and care. Our
patient received corticosteroid injection (1 mg, dexamethasone, ratiopharm) into the orbital
floor of both sides every other day, and corticosteroid drops five times a day. In order to prevent
severe ciliary spasm and synechiae formation, dilatation of the pupil was initiated
(cycloplegicedol eye drops 5 times a day). In addition, we gave her acyclovir orally (5 x 800

mg/day) as her test was positive for acut herpes simplex infection.

The clinical symptoms regressed completely in 4 weeks and at the 1-month follow-up
visit, the whitish inflammatory dots regressed but did not disappear totally. The macular
involvement on the left eye resolved. The VA of the patient returned to 1.0 with hyperopic

spherical correction. The laboratory data excluded antinuclear antigen-associated uveitis, HLA-
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B27 positivity, lupus anti-coagulant (LAC), toxoplasma, cytomegalovirus, Borellia, Toxocara,
and Epstein-Barr antibodies-associated uveitis. We examined the patient after COVID
infection, the lab values were taken at her first visit at the Department of Ophthalmology. The

herpes simplex IgM and IgG levels were elevated.

The patient had elevated IgG for SARS-CoV-2 from the nasopharyngeal swab using reverse
transcription polymerase chain reaction (RT-PCR) and the past infection of the SARS-CoV-2

virus was confirmed.
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8. Discussion

8.1. Examination of scleritic patients

Although scleritis is a rare disease characterized by inflammation of the sclera and
adjacent ocular structures, its complications are vision-threatening. Studies have led to
significant progress in understanding the epidemiology, immunopathogenesis, severity
assessment, treatment, and prognosis of this potentially sight-threatening disease [3]. The
reason why the sclera is susceptible to inflammatory reaction is that the vasculature around the

sclera consist of end arteries both on the superficial, both on the deeper part of the arteries. [14].

OCT is suitable for detecting and monitoring inflammatory macular edema, the changes

in fluid distribution in these cases, and the morphology of the vitreoretinal interface [57].

Using OCT, we could find the adequate diagnosis leading to the best, complex treatment
and follow-up of the disease. OCT can give more information about the depth of the
inflammation and the prediction of visual outcomes than previous examinations such as

ultrasound, for example.

The thickness of the retina and macula measured by OCT is a potential indicator of retinal
inflammation. Four studies used OCT to measure retinal/macular thickness and compared it
with the presence of retinal vasculitis. Their results suggest that increased retinal/macular
thickness correlates with retinal vasculitis [80]. There is no report in the literature about using

OCT to detect any macular entity in cases of scleritic patients.

The most common and vision-decreasing complication of inflammation is ME, which
can persist or recur despite improvement or resolution of the ocular inflammation. ME always
appears as retinal thickening with intraretinal cavities of reduced reflectivity on OCT [81]. CME
represents a common pathologic change in the retina and occurs in a variety of pathological
conditions, such as intraocular inflammation. In pars planitis, there is an accumulation of T-cell
inflammatory mediators associated with CME. ME may appear in central or branch retinal vein
occlusion, diabetic retinopathy, and most commonly following cataract extraction (Irvin—Gass

syndrome) [57, 58]. Diffuse macular edema is the main pattern in diabetic macular edema.
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SRD, with the elevation of the retina, occur in a variety of disorders, including central
serous chorioretinopathy (CSC), age-related macular degeneration (AMD), systemic lupus
erythematosus (SLE), and choroidal ischemic disorders, such as accelerated hypertension, pre-
eclampsia, eclampsia, systemic corticosteroid usage, or in some choroidal tumors and

inflammatory disorders, for example, in Vogt—Koyanagi—Harada’s disease [57].

On OCT images, ERM appears as a hyperreflective line adhering to the retina. In recent
studies, secondary ERMs were associated with worse VA in comparison to idiopathic ERM.
This complication is commonly seen in recurrent uveitis or other ocular inflammation [82]. Its

therapy is epiretinal membrane peeling with a pars plana vitrectomy procedure [83].

Kempen and coworkers described the use of OCT in patients with uveitis and tried to
detect early ME [64]. Markomichelakis et al. defined uveitic ME and noted three different
patterns of fluid accumulation that were the same as in diabetic ME: diffuse macular edema

(DME), cystoid macular edema (CME), and serous retinal detachment (SRD) [84, 85].

Iannetti et al. also reported OCT findings in patients with ME from uveitis—58% had
CME, and 42% had DME. SRD was noted in 28% of all cases [82].

Comparing the OCT data of our scleritis series with Kempen et al.and with lanetti et al.,
we diagnosed three patients with CME (12%), one patient (4%) with DME, and one patient
(4%) with SRD among all scleritic patients. CME and DME lead to reduced VA, which can
affect patients’ quality of life. The vision was 22 + 30 in the case of CME and 19 + 31 in DME.
The central retina thickness was the thickest in cases of CME and the least thick in cases of

SRD.

The visual impact of ERM in eyes with inflammation is not clear. The presence of ERM
in the macular area suggests the hypothesis of tractional mechanism as an origin or cofactor of
appearing macular edema during inflammatory diseases. ERM can be independent of the type
of macular edema and the type of inflammation [83, 86]. It is known that in most eyes with
inflammatory ERM, VA remains stable if intraocular inflammation and co-morbidities are
treated appropriately [82]. ERM occurs in approximately 6% of patients over the age of 60 [82].
Although none of the patients was older than 60 years in our study, OCT examinations showed
ERM in three patients (12%), and their vision remained stable at 45 + 30. ERMs can be
classified as idiopathic or secondary in an already-existing ocular pathology. Most idiopathic
ERMSs are thought to result from fibroglial proliferation on the inner surface of the retina

secondary to a break in ILM during posterior vitreous detachment. Glial cells, retinal pigment
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epithelium (RPE) cells, and myofibroblasts are shown to be mostly involved in ERM formation

[82].

Inflammatorical conditions that involve the sclera could damage the outer BRB, and
despite the healthy retinal capillary endothelium, macular edema might occur. Other causes may
also increase the macular thickness, such as inflammatorical ERM formation with associated

vitreomacular traction [81].

We can state that OCT findings help ophthalmologists determine visual outcomes. ME
and ERM can cause worsening of vision, but visual improvement can be achieved by systemic

and additional ophthalmologic therapy.

CME, SRD, DME, and ERM negatively affect VA. Especially in chronic scleritis cases,
ME and ERM could work as biomarkers since they provide an objective, measurable method
of evaluating the disease process. Some biomarkers can help researchers to identify the risk
factors of the disease. In long-standing (chronic or persistent) or frequently recurrent
pathologies, VA will not improve despite the best therapy because of the injury of the
photoreceptors. The limitation of our study is the low number of patients, as the prevalence of

scleritis is six cases per 10,000 people.

To the best of our knowledge, this is the first report that investigates macula in anterior
scleritic patients. We detected OCT examinations of all of our patients since we thought that
OCT would be a suitable, non-invasive method to detect macular pathology, and our results

proved that it was.

As a result of our study we can say that the reduced VA in cases of scleritis patients
could be the consequence of macular involvement. Besides treating scleritis patients, the
examination of their macula by OCT is also very important in order to detect any macular
complications caused by inflammation since CME is the leading cause of decreased vision.
OCT maybe performed routinely in scleritis patients to detect and monitor structural changes
in the macula. ERM is also associated with poor vision. Macular pathologies seen on OCT
could modify the management of scleritis. OCT plays an important role in measuring
inflammatorical activity, determining the severity of inflammation, choosing the best treatment,
the response to treatment, and avoiding legal blindness. Biomarkers on OCT pictures in scleritic
patients, such as CME, DME, SRD, and ERM, are also very useful in order to find the right

diagnosis and treatment on time.
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There is no report in the literature about using OCT to detect any macular entity in cases of

scleritic patients.

8.2 Examination of uveitic patients

Upveitis can develop in all age groups and it is one of the leading causes of preventable
blindness in the world [45]. It frequently takes a chronic course and presents bilaterally with
recurrent inflammation. Its etiology is mostly idiopathic, in children, it is commonly associated
with systemic disease entities such as JIA [38]. Both diagnosis and therapy of uveitis can be
significantly challenging for the ophthalmologists, since children often do not or cannot
formulate their complaints precisely. For this reason, severe ophthalmic complications are often

detected at patients' first ophthalmological examination [87].

Treatment for uveitis is based on a stepladder approach, which include topical and
systemic corticosteroids, immunosuppressants, and newly emerging biologic agents. Biologic
therapies such as adalimumab particularly have revolutionized the treatment of severe or sight-

threatening uveitis

Within a month after starting the adalimumab treatment, we found complete remission
in all 10 pediatric patients. In adults, 4 patient (22%) still had posterior uveitis, and 14 patients

(78%) were in remission durig the follow-up period.

The significance of the TNF inhibitor adalimumab therapy is that it reduces the need for
additional local or systemic corticosteroids during treatment. This is particularly important in
children. In our pediatric patients, no additional corticosteroid therapy was needed. However,
TNF-alpha inhibitors may also result in a drug-induced lupus-like syndrome (that can also
generate ophthalmic disorders). In our Department one child was diagnosed with Hodgkin’s
lymphoma. His adalimumab therapy was immediately stopped. No transient, local skin or other

reaction occurred.

Side effects occurred in 5 (28%) patients during adalimumab therapy in the follow-up
period in adults. In case of 2 patients, paradoxical psoriasis developed. Fever occurred several
times during the use of the therapy in one patient, hence the therapy was stopped. In another

patient red, non-itchy spots appeared all over her body, but mainly on the upper body that was
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associated with a burning sensation. The spots disappeared in a few days without therapy. One
patient reported local erythema at the subcutaneous injection site, but redness and swelling

disappeared.
The use of biologics has greatly improved the outcome of non-infectious uveitis.

The ultimate goals of treatment of uveitis were to preserve vision, prevent secondary
complications and avoid side effects of local and systemic therapies. However, despite the most
modern therapeutic options, childhood wuveitis is often accompanied by serious
ophthalmological complications and residual symptoms. This is partly caused by the
inflammation itself, and partly by the side effects of various local and systemic drugs. The
optimal time to start the therapy and the exact duration of the treatment have not yet been fully

clarified, hence further investigations are necessary.[88].

Suhler and coworkers reported a clinical response to adalimumab in 68% of treated
patients (21 of 31) after 10 weeks of treatment and a durable response in 39% at 50 weeks [89].

That is the time when we have to follow-up closely the patients to avoid deterioration.

In our Department, we discovered an improvement in BCVA and total remission of
uveitis. In children: the average of the best corrected VA at the start of the adalimumab treatment
in the right eye was 0.71, and in the left eye was 0.83. This value improved to 0.96 in both eyes
by the end of the follow-up period. In adults at the beginning of our study, the averaged best
corrected visual acuity (BCVA) in the right eye was 0.63, and in the left eye was 0.67. Average
VA measured at the end of the follow-up period became less in both eyes, 0.55 in the right eye
and 0.63 in the left eye. The cause of the deterioration of VA was the irreversible damage of

anterior and posterior segment of their eyes.

With the continued development of newer medications and methods, the future for
uveitis can be promising. Our results demonstrate that adalimumab combined with
methotrexate in children and adalimumab monotherapy in adults was a safe and successful

treatment for uveitis.

In our study, we made follow-ups by basic ophthalmic examinations and OCT as a
modern ophthalmic imaging procedure to follow the third-line therapy in both paediatric and
adult uveitic patients. At the beginning of the therapy we diagnosed CME in 2 children (18%).
After initiating the adalimumab, CME disappeared in both cases. In adult uveitic patients, at

the start of our study, we detected CME in a total of 16 (8 right, 8 left) eyes. At the end of the
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follow-up period, only 4 eyes (1 right, 3 left) were affected by CME thanks to the adalimumab
therapy.

8.3. Examination of MEWDS patient

SARS-CoVs can produce many types of ocular manifestations from anterior segment
pathologies like conjunctivitis and anterior uveitis to sight-threatening conditions like retinitis

and optic neuritis [52, 53].

The lesions found at our patient support the hypothesis that a herpes infection can
manifest after SARS CoV-2 infection. MEWDS is an acute, multifocal, and rarely bilateral
retinopathy. The multiple white infiltrations or foci could be seen at the level of the outer retina.
There is a strong female predominance In our case, SARS-CoV-2 could trigger the inactive
herpes simplex infection that caused MEWDS. Recovery of vison in a few weeks was
coincident with the return of the serum IgM values to normal [56, 90]. We could make the
prompt diagnosis and follow-ups by using OCT as a non-contact diagnostic tool- that was very

important during SARS-2 Covid pandemic [91].

OCT showed inflammatory lesions in the level of the outer retina. The disruption of the ellipsoid
zone could produce granular foveal area. OCT images showed swelling of the outer retinal
layers and granules at the level of RPE. We detected discontinuities in inner segment - outer
segment junction and mild attenuation of external limiting membrane in acute phase that

disappeared a few weeks later.

Early and late hyperfluorescence of the white spots could be seen on the UWFI FLAG
picture. We also performed Optos FLAG in order to get more information about the periphery
of the eyes. No vasculitis could be detected. The UWFI FAF images showed

hyperautofluorescence corresponding to the white dots in the acut phase.

Despite that the natural course of MEWDS is excellent, and no intervention is required,
in the time of SARS-CoV-2 pandemic, local steroid therapy was recommended to keep the best
visual acuity [92, 93].

Making non-contact examinations, follow-ups in time of the pandemic was essential.
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As retinal imaging technic continues to improve, the understanding of eye disease
processes continues getting better and better. Newer technologies helps ophthalmologists to
achieve appropriate diagnosis and treatment of disease entities. They contributed to improve

patient care and management in current ophthalmic practice.
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9. Summary

1. To the best of our knowledge, we reported first the investigation of macula with OCT in
anterior scleritic patients. The changes seen on OCT pictures correlated well with the severity

of the ophthalmic disease.

2. We classified the ME into three subgroups: cystoid macular edema (CME), diffuse macular
edema (DME) and serosus retinal detachment (SRD).

ME and ERM could work as biomarkers in chronic scleritis cases, since their presence helps

evaluating the course of the disease. These changes affect the treatment of scleritis.

3. As a result of our research work, we were the first to publish in the Hungarian literature the
ophthalmic examinations of paediatric uveitic patients treated with adalimumab in Hungary.
The most common cause of uveitis in children is JIA. In 73% of these cases, uveitis occured

within the first year of the onset of arthritis and could be the first sign of JIA.

The data of adult uveitic patients treated at our Department were also analyzed. We provided
real-world clinical data supporting the treatment efficacy and safety of adalimumab for the
patients with vision-threatening uveitis in Hungary. We found improved or stable vision and
decreased need to use additional therapy like prednisolone, immunosuppressive drugs, or local

dexamethason therapy.

4. We found that macular complications affect the prognosis and the treatment in uveitis

independently on the etiology of the uveitis.

5. SARS-CoV-2 would trigger the inactive herpes simplex infection to cause MEWDS. We were
the first who presented a bilateral MEDWS case caused by SARS CoV2. We showed the
usefulness of modern non-contact imaging procedures (like OCT, OCTA and Optos) in time of

SARS-CoV-2 pandemic.
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Abstract: Optical coherence tomography (OCT) is a non-invasive imaging technique for high-
resolution, cross-sectional tissue imaging of the eye. During the past two and a half decades, OCT
has become an essential tool in ophthalmology. It is a painless method for examining details of
ocular structures in vivo with high resolution that has revolutionized patient care following and
treating scleritis patients. Methods: Twenty-four patients diagnosed with scleritis were selected for
this study. All of the patients went through basic ophthalmological examinations, such as visual
acuity testing (VA), intraocular pressure measurement (IOP), slit lamp examination, ophthalmo-
scopic examination, and OCT. OCT examinations were taken by SD-OCT Spectralis OCT system
(Heidelberg Engineering, Heidelberg, Germany). Results: Twenty-seven eyes of 24 patients (7 males
and 17 females) were included in this study, who were diagnosed with scleritis. OCT examinations
showed epiretinal membrane (ERM) in three patients (12%), cystoid macular edema (CME) (three
cases, 12%), diffuse macular edema (DME) (one case, 4%), and serous retinal detachment (SRD) (one
case, 4%). Conclusions: OCT proved to be a valuable, non-invasive method for detecting macular
pathology in patients with scleritis. Despite the best treatment regimen applied, macular involvement
resulting in reduced visual acuity (VA) can develop, which we could detect with OCT since macular
edema (ME) is the leading cause of decreased vision due to the damaged outer blood-retina barrier
(BRB) in inflammation. OCT investigation is a highly important method for early detection of ocular
complications in scleritis in order to prevent blindness.

Keywords: scleritis; optical coherence tomography; macular edema; epiretinal membrane

1. Introduction

Scleritis is a chronic and painful, vision-threatening inflammatory disease that is char-
acterized by edema and cellular infiltration of the scleral and episcleral tissues. The most
common etiology is inflammatory (noninfectious in 90% of all scleritis patients), either idio-
pathic or in the context of systemic disease. Scleritis is commonly associated with systemic
autoimmune disorders [1], including rheumatoid arthritis, systemic lupus erythematosus,
relapsing polychondritis, spondylarthropathies, granulomatosis with polyangiitis, formerly
known as Wegener granulomatosis, polyarteritis nodosa, and giant cell arteritis [1-3].

Scleritis may be classified as anterior and posterior ones based on the anatomical
location of the inflammation. The most common clinical forms are diffuse scleritis and
nodular scleritis [3] (Figure 1). Necrotizing scleritis is much less frequent and associated
with systemic autoimmune disorders. Posterior scleritis is characterized by flattening of the
posterior aspect of the globe, thickening of the posterior coats of the eye, and retrobulbar
edema [4,5].
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Figure 1. Anterior segment picture of diffuse scleritis of the temporal part of the left eye.

Scleritis is a rare disease. Although well-defined incidence rates are hard to find, the
prevalence is estimated to be six cases per 10,000 people. Anterior scleritis is demonstrated
in 94% of the cases, and posterior scleritis is diagnosed only in 6% of the patients [3,5-7]. In
differential diagnosis, episcleritis is of utmost importance as it refers to the inflammation of
the superficial episcleral tissue. Episcleritis is usually idiopathic, poses no serious threat
to vision, and does not affect the adjacent tissues in the eye. Vessels have a reddish hue
compared to the deeper-bluish hue in scleritis [3,5-7].

Ocular complications of scleritis, which cause vision loss and eye destruction, appear
as a result of the extending scleral inflammation [3,8]. Scleritis is usually painful and can
lead to vision loss due to progressive inflammation of the ocular tissues or even morbidity
and mortality due to an underlying collagen vascular disease [1-3].

The etiology of scleritis remains unclear. Scleritis is commonly associated with sys-
temic autoimmune disorders and systemic vasculitis. Immunohistochemistry studies
reveal that there is a localized scleral vasculitis, most likely secondary to the deposition of
circulating immune complexes, in patients with necrotizing scleritis [9,10].

Scleritis may often pose a diagnostic challenge since the clinical features are subtle
and diagnostic modalities are limited [1,2]. The diagnosis of scleritis is usually based on
clinical assessment and ultrasonography. B-scan ultrasound is the most useful confirmatory
analysis for posterior scleritis diagnosis [11]. It can show the diffuse thickness of the choroid
because of the increased amount of fluid in subtenon space and around the optic nerve, the
so-called T sign [3].

The variability in clinical presentations and also in ultrasonography findings, as well
as unfamiliarity with the diagnosis, account for the fact that scleritis is one of the most
underdiagnosed conditions in ophthalmology [3,7].

Generally, scleritis requires systemic therapy. Nonsteroidal anti-inflammatory drugs
(NSAIDs), corticosteroids, or immunomodulatory drugs can be indicated. Topical therapy
is routinely insufficient. The treatment must be individualized according to the sever-
ity of scleritis, response to treatment, adverse effects, and presence of associated dis-
eases [3,12-14]. Oral corticosteroids (1 mg/weight kg) supplemented with periorbital and
subconjunctival steroid injections were the first therapeutic regimen introduced [12,13].
In case of therapeutic failure of corticosteroids, immunosuppressive drugs were added.
Methotrexate (MTX) [15] was the first choice, but azathioprine, cyclophosphamide [16],
and cyclosporine [17] were also helpful. In other cases, other immunomodulatory drugs
were effective, such as biologics, which were ordered by rheumatologists [13]. Scleritis may
pose a diagnostic challenge since the clinical features are subtle and diagnostic modalities
are limited.
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More recently, tumor necrosis factor (TNF) alpha inhibitors such as infliximab have
shown promise in the treatment of non-infectious scleritis refractory to other treatments.
This consists of regularly repeated infusions since the treatment effect is short-lived. How-
ever, TNF-alpha inhibitors may also result in a drug-induced lupus-like syndrome (that
can also generate ophthalmic disorders) as well as an increased risk of lymphoprolifera-
tive disease. All patients on immunomodulatory therapy must be strictly monitored by
rheumatologists to avoid systemic complications with the medication [13].

Optical coherence tomography (OCT) has become the most important non-invasive
diagnostic technique to evaluate ophthalmic pathologies, also involving the macula with
cross-sectional tissue imaging [18,19]. Since the introduction of OCT in 1991, it has become
an essential tool in ophthalmology [20].

It is a non-contact, painless method for detailing ocular structures in vivo with high
resolution. OCT uses light in the near-infrared spectral range (in the 800-840 nm wave-
length range) and penetrates at a depth of several hundred microns in the tissue. It provides
real-time, non-invasive imaging of the retina. OCT can be used to follow and reproduce
quantitative and qualitative retinal thickness [21,22]. OCT images correlate well with retinal
histology [23].

With OCT datasets, we can give exact information about the dynamics of disease
progression and response to treatment based on analyzing the retinal anatomy. OCT is
also suitable for detecting and monitoring uveitic macular edema and the changes in the
fluid distribution in eyes with macular edema, as well as detecting the morphology of the
vitreoretinal interface [21-24].

OCT is based on the principle of Michelson interferometry, where a low-coherence
light beam is directed at the target tissue, and the scattered back-reflected light is combined
with a second beam (reference beam). The resulting interference patterns are used to
reconstruct an axial A-scan, which represents the beam’s path. From all of the A-scans
(time amplitude scan), a two-dimensional cross-sectional image of the target tissue can be
reconstructed, called B-scan (brightness amplitude scan). These B-scans are repeated at
multiple adjacent positions using a raster scan pattern, then a three-dimensional volume of
structural and flow information can be structured [21,22]. The scanning beam allows for
the acquisition of cross-sectional images of the tissue structure. Light source and detector
characteristics determine the axial resolution and imaging range of an OCT, not the focusing
optics. [21,22].

Normal retinal tissue has different reflectivity patterns on OCT. The nerve fibers and
the retinal pigment epithelium display high, the plexiform and the nuclear layers display
medium, and the photoreceptors display low reflectivity [25].

The OCT measures retinal thickness automatically. The distance between the vitre-
oretinal interface and the anterior surface of the retinal pigment epithelium is generally
200-275 um, and the foveal depression has a range from 170 to 190 um. The axial resolution
is 3.9 um/pixel, and the lateral resolution is 5.7 um/pixel. Using several algorithms, cube
scans also allow measurement of the volume of the macula [26].

The image acquisition time is limited by the patient’s ability to avoid eye movements
and the availability of tracking software that adjusts for eye movements. We use spectral
domain OCT (SD-OCT); its scanning speed can exceed 100,000 A-scans per second. SD-OCT
systems operate at scanning rates of approximately 27,000-70,000 A-scans per second. As
the A-scan density increases, resolution becomes higher, and SD-OCT produces better-
quality B-scans. Higher scanning speed reduces the effect of artifacts made by eye motion
and produces images that provide a true picture of the retina [27]. The large, dense raster
scans make it possible to obtain detailed surfaces of individual retina layers over large
areas, resulting in segmentation maps [28,29].

With OCT datasets, we can give exact information about the dynamics of disease
progression and response to treatment based on analyzing the retinal anatomy [21,22].
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OCT imaging also has limitations; as OCT utilizes light beams, media opacities can
interfere with optimal imaging in spite of ultrasound’s sound waves. Patient cooperation is
necessary as eye and patient movement can diminish the image’s quality.

In posterior scleritis, different manifestations of choroidal involvement are known
on OCT: increased choroidal thickness, choroidal vasculitis, presentation as a choroidal or
subretinal mass in nodular posterior scleritis, and choroidal folds, choroidal effusion and
exudative retinal detachment [6,11].

Macular edema (ME) is defined as a thickening of the macular region caused by the
breakdown of the outer and/or inner blood-retina barrier leading to increased permeability
of the retinal pigment epithelium and the retinal vasculature. The leakage from perifoveal
capillaries results in the accumulation of intracellular and extracellular fluid [18]. ME can
persist or recur despite improvement or resolution of the ocular inflammation [18,24,30].
Visual acuity could be decreased because of ME due to impaired cell function relationships
in the retina [31].

Three patterns of macular edema can be revealed: Cystoid macular edema (CME) is
the formation of fluid-filled cyst-like spaces between the outer plexiform and inner nuclear
layer of the retina. Diffuse macular edema (DME) is characterized by the disturbance of
the layered retinal structure or low reflective areas looking similar to a sponge. In serous
retinal detachment (SRD), fluid accumulates in the subretinal space between the sensory
retina and the retinal pigment epithelium [32] (Figures 2-4).

Symptoms of macular edema include metamorphopsia, micropsia, blurred vision, a
central scotoma, and reduction in contrast or color sensitivity. The clinical diagnosis of
macular edema can be challenging in mild cases or when visualization of the fundus is
impaired by poor pupillary dilation, corneal disorders, cataract, vitreous hemorrhage, and
other ocular media opacities [30].

Causes of fluid accumulation include inflammatory, infectious, and neoplastic diseases
of the choroid or retina. Retinal dystrophies and other retinal vascular abnormalities,
including retinal arterial macroaneurysms and retinal telangiectasia, can also cause different
types of edema in the macula.

Cystoid macular edema (CME) represents a common pathologic change in the retina
and occurs in a variety of pathological conditions, such as intraocular inflammation. In pars
planitis, there is an accumulation of T-cell inflammatory mediators associated with CME.
ME may appear in central or branch retinal vein occlusion, diabetic retinopathy, and most
commonly following cataract extraction (Irvin-Gass syndrome). E2-prostaglandins can
also cause disruption of the tight junctions of the retinal capillaries causing CME. Niacin or
nicotine acid intoxication can also be a rare cause of CME [18,21].

Diffuse retinal thickening is the main pattern in diabetic macular edema.

Serous detachments, with the elevation of the retina, occur in a variety of disorders,
including central serous chorioretinopathy (CSC), age-related macular degeneration (AMD),
systemic lupus erythematosus (SLE), and choroidal ischemic disorders, such as accelerated
hypertension, pre-eclampsia, eclampsia, systemic corticosteroid usage, or in some choroidal
tumors and inflammatory disorders, for example, in Vogt-Koyanagi-Harada’s disease [18].

When ME is found on OCT images, the therapy has to be extended or changed to save
vision. In persistent ME and decreased best corrected visual acuity (BCVA), local therapy is
needed, such as non-steroid drops. If this treatment is ineffective, corticosteroid injection is
needed, either intravitreally or sub-tenonly, or an intravitreal steroid implant should be
applied in order to treat this complication.

On OCT images, ERM appears as a hyperreflective line adhering to the retina. In
recent studies, secondary ERMs were associated with worse visual acuity in comparison to
idiopathic ERM. This complication is commonly seen in recurrent uveitis or other ocular
inflammation [33] (Figure 5). Its therapy is epiretinal membrane peeling with a pars plana
vitrectomy procedure [34].
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Figure 2. OCT of the right eye of a 28-year-old woman showing CME with loss of the foveal
depression and intra-retinal cysts in the outer and inner nuclear layer of the retina. OCT scale:
512 x 496, high-speed mode, 20°.

Figure 3. On this OCT image: DME is characterized by the disturbance of the layered retinal structure
or low reflective areas looking similar to a sponge. The complication of corticosteroid therapy is
cataract formation which can explain the quality of the image. OCT scale: 512 x 496, high-speed
mode, 20°.
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Figure 4. OCT image from left eye: In SRD, fluid accumulates in the subretinal space between the
sensory retina and the retinal pigment epithelium. OCT scale: 512 x 496, high-speed mode, 20°.

Figure 5. OCT image of the epiretinal membrane (ERM): a reflective layer on the top of the internal
limiting membrane (ILM) of a 28-year-old patient. The ERM is attached to the retinal surface of the
left eye. OCT scale: 512 x 496, high-speed mode, 20°.

Biomarker’s definition by the United States National Institutes of Health (NIH) is “a
characteristic that is measured as an indicator of normal biological processes, pathogenic
processes or responses to an exposure or intervention, including therapeutic interven-
tions” [35].

The aims of this study were to investigate scleritic patients with basic ophthalmological
examination methods and with OCT in order to find any macular complications and also to
determine whether the macular complications could affect the prognosis and the treatment
and become biomarkers since previously, macula was not examined in scleritis patients.

2. Materials and Methods

Twenty-seven eyes of 24 patients (7 males and 17 females) were included in this study,
who were diagnosed with non-infectious scleritis. The mean age was 57.75 years (range:
from 30 to 77 years).
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Scleritis was diagnosed by the presence of the following parameters: (1) acute or sub-
acute symptom onset; (2) eye pain with or without decreased visual acuity; (3) posterior
sclerochoroidal wall thickening. Scleritis was classified as diffuse, nodular, or necrotizing.
The location of inflammation was also recorded.

First, all of the patients went through basic ophthalmological examinations such as
visual acuity (VA) testing. Visual acuity was tested by the Early Treatment of Diabetic
Retinopathy Study (ETDRS) chart, intraocular pressure measurement (Goldman tonome-
try), slit lamp examination, indirect ophthalmoscopic examination, and OCT.

OCT examinations were taken by SD-OCT Spectralis OCT system (Heidelberg Engi-
neering, Heidelberg, Germany, Software version: Heidelberg Eye Explorer 1.9.13.0).

OCT scan parameters were as follows: infrared scan; pattern size: 20° x 20°;
25 sections; 240 um between B-scans; 512 A-scans.

OCT examination was performed in all of the cases at the time of their presentation
at our uveitis outpatient clinic. For standardization, all examinations were performed by
the same technician. The thickness of the retina was measured between the inner limiting
membrane and Bruch’s membrane in the central macular region. In addition to these
investigations, all participants were subjected to laboratory tests and rheumatological
examinations to find out if there were any associated systemic diseases.

This research was conducted ethically in accordance with the World Medical Associa-
tion Declaration of Helsinki. In this manuscript, we, the authors, state that subjects have
given their written informed consent to publish their case (including publication of images).
Information revealing the subject’s identity is avoided. All patients can be identified by
numbers or aliases and not by their real names.

Human subject research has been performed with the approval of the Regional and
Institutional Review Board of Human Investigations at the University of Szeged and with
appropriate participants’ informed consent in compliance with the Helsinki Declaration.

This study’s protocol was reviewed and approved by the Regional and Institutional
Review Board of Human Investigations at the University of Szeged, approval number 5053.
Date of approval 20 January 2020.

We state that written and signed informed consent was obtained from all participants
for publication of the details of their medical cases and any accompanying images.

3. Results

The demographic and clinical data of the 24 patients are shown in Table 1. Three patients
had bilateral disease. Thirteen patients (54%) had associated systemic disease: theumatoid
arthritis (n = 5); granulomatosis with polyangiitis, formerly known as Wegener granulomatosis
(n = 1); ulcerative colitis (1 = 1); collagenosis (1 = 1); dermatopolymiositis (1 = 1); pemphigoid
(n = 1); non-differentiated collagenosis (NDC) syndrome (n = 1); ankylosing spondylitis
(n = 1); and Cogan syndrome (1 = 1). There were twenty-four anterior and three posterior
scleritis.

Table 1. Demographic and clinical data of our scleritis patients.

Age (years) 30-77
Mean age (years) 57.75
Gender 7 male: 17 female
Laterity 21 unilateral: 3 bilateral

Background of scleritis
rheumatoid arthritis
Wegener granulomatosis
ulcerative colitis
collagenosis
dermatopolyomiositis
pemphigoid
non-differentiated collagenosis
ankylosing spondilitis
Cogan-syndrome
unknown etiology

e e e

—
—_
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Among the twenty-four eyes diagnosed with anterior scleritis, there were 16 with
diffuse scleritis and 8 with nodular anterior scleritis. One patient had peripheral ulcerative
keratitis; one had retinal detachment, and one had hydro-keratopathy.

Table 2 presents the data dealing with the macula. After investigating the patients,
five of them (18.5%) had macular disorders. Their visual acuities were below 37 + 30 letters
on the early treatment of diabetic retinopathy study (ETDRS) chart. OCT demonstrated
three patterns of macular edema in the examined patients CME three cases (12%), DME
one case (4%), and SRD one case (4%).

Table 2. OCT findings in our patients.

Number of Patients

OCT Findings (% of Total no = 24) CRT (um) VA (ETDRS)
cystoid macular edema (123%) 558 22 + 30
diffuse macular edema ( 4(1)/0) 328 19 + 30

serous retinal detachment ( 4},/0) 288 33 +30
epiretinal membrane (123%) 402 45 + 30

The overall mean VA of all the scleritic patients was 28 + 30 letters with correction,
and the mean retinal thickness at the central fovea was 291.7 um in our patients.

The mean VA was 22 + 30 letters in patients with CME, 19 + 30 letters in patients with
DME, and 33 + 30 letters in our patients with SRD. The mean CRT was 558 pm in patients
with CME, 328 um in patients with DME, and 288 um in our patients with SD. The central
retina thickness (CRT) was the thickest in cases of CME and thinnest in cases of SRD.

The macular thickness, as seen on OCT, is objective and correlates with BCVA.

The patients with CME were treated with triamcinolone (TA) injection sub-tenonly
when topical non-steroid eye drops were ineffective.

OCT examinations showed ERM in three patients (12%).

None of our patients with ERM have gone through vitrectomy surgery so far due to
the close OCT follow-up.

4. Discussion

Although scleritis is a rare disease characterized by inflammation of the sclera and
adjacent ocular structures, its complications are vision-threatening. Studies have led to
significant progress in understanding the epidemiology, immunopathogenesis, severity
assessment, treatment, and prognosis of this potentially sight-threatening disease [3,12].

OCT has the advantage of being a fast and noninvasive imaging technique that pro-
vides a quantitative assessment of the macular thickness to monitor the clinical course and
helps make therapeutic decisions. We can follow the activity of the disease and the re-
sponse to therapy. It is suitable for detecting and monitoring inflammatory macular edema,
the changes in fluid distribution in these cases, and the morphology of the vitreoretinal
interface [18,36].

Using OCT, we could find the adequate diagnosis leading to the best, complex treat-
ment and follow-up of the disease. OCT can give more information about the depth of
the inflammation and the prediction of visual outcomes than previous examinations such
as ultrasound, for example. The thickness of the retina and macula measured by OCT
is a potential indicator of retinal inflammation. Four studies used OCT to measure reti-
nal/macular thickness and compared it with the presence of retinal vasculitis. The results
suggest that increased retinal/macular thickness correlates with retinal vasculitis. [37].
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There is no report in the literature about using OCT to detect any macular entity in cases of
scleritic patients.

The most common and vision-decreasing complication of inflammation is ME, which
can persist or recur despite improvement or resolution of the ocular inflammation. ME is
an important cause of reduced visual acuity in many retinal diseases, for example, diabetic
retinopathy, retinal vein occlusion, age-related macular degeneration, uveitis, and following
intraocular surgery. ME always appears as retinal thickening with intraretinal cavities of
reduced reflectivity on OCT [30].

Kempen et al. described the use of OCT in patients with uveitis and tried to detect
early ME [24]. Markomichelakis et al. defined uveitic ME and noted three different patterns
of fluid accumulation that were the same as in diabetic ME: diffuse macular edema (DME),
cystoid macular edema (CME), and serous retinal detachment (SRD) [32].

Iannetti et al. also reported OCT findings in patients with ME from uveitis—58% had
CME, and 42% had DME. SRD was noted in 28% of all cases [38]. Comparing the OCT data
of our series, we diagnosed three patients with CME (12%), one patient (4%) with DME,
and one patient (4%) with SRD among all scleritic patients.

CME and DME lead to reduced VA, which can affect patients’ quality of life. The
vision was 22 + 30 in the case of CME and 19 + 31 in DME. The central retina thickness was
the thickest in cases of CME and the least thick in cases of SRD.

The visual impact of ERM in eyes with inflammation is not clear. The presence of ERM
in the macular area suggests the hypothesis of tractional mechanism as an origin or cofactor
of appearing macular edema during inflammatory diseases. ERM can be independent of
the type of macular edema and the type of inflammation [34,36,39].

It is known that in most eyes with inflammatory ERM, visual acuity remains stable if
intraocular inflammation and co-morbidities are treated appropriately [33,40]. ERM occurs
in approximately 6% of patients over the age of 60 [33,40]. Although none of the patients
was older than 60 years in our study, OCT examinations showed ERM in three patients
(12%), and their vision remained stable at 45 + 30.

ERMs can be classified as idiopathic or secondary in an already-existing ocular pathol-
ogy. Most idiopathic ERMs are thought to result from fibroglial proliferation on the inner
surface of the retina secondary to a break in ILM during posterior vitreous detachment.
Glial cells, retinal pigment epithelium (RPE) cells, and myofibroblasts are shown to be
mostly involved in ERM formation [33].

On OCT, ERMs are seen as a highly reflective layer on the inner retinal surface. The
membrane is adherent to the retina, but sometimes, it can be separated from the inner aspect
of the retina, which enhances its visibility by OCT. Secondary effects of the membrane can
be the loss of the normal foveal contour, increased retinal thickness, and the presence of
cystoid changes [40].

The effectiveness of subconjunctival steroid therapy and the introduction of highly
effective systemic immunosuppressive drugs and biologicals have had a significant impact
on controlling this potentially blinding and painful inflammatory eye disease [41]. The
macular complications influenced the visual prognosis and the treatment as well.

The main cause leading to macular edema is the breakdown of either the inner or
outer, or both blood-retina barriers (BRB) and is a consequence of chronic inflammation.
Extracellular fluid is accumulated either in the intraretinal or the subretinal space. The
macular edema can be found in the outer nuclear layer or extend more superficially or
deeply before affecting all retinal layers. This results from the sum-up of cytotoxic and
vasogenic effects due to immunological aggression [30].

The outer (BRB) is important for maintaining the adhesion between the retinal pig-
ment epithelium (RPE) and photoreceptors. Inflammatorical conditions that involve the
sclera could damage the outer BRB, and despite the healthy retinal capillary endothelium,
macular edema might occur. Other causes may also increase the macular thickness, such as
inflammatorical ERM formation with associated vitreomacular traction [30].
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TNF can also have a significant part in the pathogenesis of ME. Infliximab is currently
licensed to be used as a third-line agent in scleritis therapy following the development of
tolerance or failure to respond to first-line corticosteroid and to second-line corticosteroid-
sparing agents. Until now, it is not proven that the earlier introduction of anti-TNF agents
would give additional benefits to the management of ME and the preservation of visual
function [10]. It is proven that inhibiting the level of TNF-« decreases the incidence of
ME [10,14].

We can state that OCT findings help ophthalmologists determine visual outcomes.
ME and ERM can cause worsening of vision, but visual improvement can be achieved by
systemic and additional ophthalmologic therapy. CME, SRD, DME, and ERM negatively
affect VA. Especially in chronic scleritis cases, ME and ERM could work as biomarkers since
biomarkers provide an objective, measurable method of evaluating the disease process.
Some biomarkers can help researchers to identify the risk factors of the disease [35]. The
photoreceptor layer is concerned with the fact that, because of the long-standing (chronic
or persistent) or frequently recurrent pathologies, visual acuity will not be better in spite of
the best therapy.

The limitation of our study is the low number of patients, as the prevalence of scleritis
is six cases per 10,000 people.

5. Conclusions

OCT has revolutionized patient care because it allows early, accurate diagnosis and
better follow-up of patients. To the best of our knowledge, this is the first report that
investigates macula in anterior scleritic patients. We detected OCT examinations of all of
our patients since we thought that OCT would be a suitable, non-invasive method to detect
macular pathology, and our results proved that it was. We found that the reduced VA in
cases of scleritis patients could be the consequence of macular involvement.

In conclusion, besides treating scleritis patients, the examination of their macula
by OCT is also very important in order to detect any macular complications caused by
inflammation since CME is the leading cause of decreased vision. ERM is also associated
with poor vision. Macular pathologies seen on OCT can modify the management of scleritis.

OCT plays an important role in measuring inflammatorical activity, determining the
severity of inflammation, choosing the best treatment, the response to treatment, and
avoiding legal blindness. Biomarkers on OCT in scleritic patients, such as CME, DME, SRD,
and ERM, are also very useful in order to find the right diagnosis and treatment in time.
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Abbreviations
AMD  age-related macular degeneration
BCVA best corrected visual acuity

BRB blood-retina barrier

CME cystoid macular edema

CRT central retina thickness

DME diffuse macular edema

ERM epiretinal membrane

ETDRS early treatment of diabetic retinopathy study
ME macular edema

MTX methotrexate
NIH National Institution of Health
OCT optical coherence tomography

RPE retinal pigment epithelium
SLE Systemic Lupus Erythematosus
SRD serosus retinal detachment

TA triamcinolone-acetate

VA visual acuity
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A biologiai terapia helye
a gyermekkori uveitis ellatasaban

Smeller Lilla dr.! = Siimegi Viktoria dr.?
Toé6th-Molnar Edit dr.! = Sohar Nicolette dr.!

1Szegedi Tudoményegyetem, Altaldnos Orvostudoméanyi Kar, Szemészeti Klinika, Szeged
2§zegedi Tudoméanyegyetem, Altalanos Orvostudoméanyi Kar, Reumatolégiai és Immunolégiai Klinika, Szeged

Bevezetés: A gyermekkori uveitisek kezelésében 2016 6ta van lehetség bioldgiai terdpia alkalmazasira. Szemészeti
indikicié esetén adalimumabbal indithaté terdpia, mely egy tumornekrozisfaktor-ellenes monoklondlis antitest.
Célkitiizés: Klinikdnk uveitisambulancidjan a gyermekkori uveitis miatt kezelt betegek adatainak retrospektiv feldol-
gozdsa alapjan a nem fertGzéses eredet(i uveitis esetén alkalmazott adalimumabkezelésrdl szerzett tapasztalataink
osszefoglalasa.

Betegek és modszerek: Restrospektiv médon elemeztiik a Szegedi Tudomdnyegyetem Szemészeti Klinikdjan 2017. 01.
01.és2021. 05. 31. kdzott uveitis miatt gondozott gyermekek adatait.

Eredmények: 2017 és 2021 kozott 46 uveitises gyermeket vizsgaltunk klinikinkon. A 23 lany és 23 fidgyermek dtlag-
életkora 11 év volt. Koziiliik 21 gyermek szenvedett juvenilis idiopathids arthritisben, 14 gyermeknél igazolédott
infekcid, 3 gyermeknél hematologiai betegség okozta az elviltozast, 8 gyermeknél idiopathias eredetd volt a gyulla-
dds. Krénikus, stlyos uveitis miatt 11 gyermeknél inditottunk bioldgiai terdpiat az Eurdpai Gyodgyszeriigynokség
engedélye alapjin. 3 fidgyermek és 8 lanygyermek részesiilt adalimumabkezelésben, dtlagéletkoruk 10 év volt.
6 gyermeknél anterior, 5 gyermeknél panuveitis indikalta a kezelést. Az adalimumab alkalmazasi leirata szerint 2 évnél
id&sebb gyermekeknél a kronikus, nem fertézéses eredetti szemgyulladas kezelésére alkalmazhat, amikor a gyulladas
a szem eliilsG részét érinti. Panuveitises betegeink esetén gyermekreumatologus segitségét kértiik a bioldgiai terdpia
engedélyezéséhez.

Kovetkeztetés: A gyermekkori uveitisek és azok terdpidjanak jelent&sége kiemelkedd. A szemészeti kezelés célja a gyer-
mekek litdsélességének megdrzése és a szemészeti szovédmények megelSzése mellett a betegek megtelel§ életmind-
ségének biztositisa. Kiemelkedd fontossigu a korai diagnézis, a megfelel$ terdpia, a rendszeres kontrollvizsgilat.
Az adalimumab hatékonysidgit mutatja, hogy a kezelt gyermekek jelent@s szizalékanal sikertilt a teljes latdsélességet
elérni, valamint a kezelés mellett Gjabb szemészeti szov6dmény nem alakult ki.

Orv Hetil. 2022; 163(35): 1402-1408.

Kulcsszavak: gyermekkori uveitis, biologiai terdpia, adalimumab

Biological therapy of uveitis in children

Introduction: Biological therapy can be used in uveitis in children since 2016. With ophthalmological indication only
adalimumab therapy can be started. Adalimumab is a monoclonal antibody that inhibits tumor necrosis factor alpha.
Objective: To summarize our experience with patients receiving adalimumab for pediatric non-infectious uveitis.
Patients and methods: We investigated our juvenile patients of non-infectious uveitis treated with adalimumab be-
tween 2017 and 2021 in a retrospective case series at the Department of Ophthalmology, Szeged University.
Results: Between 01 January, 2017 and 31 May, 2021, we examined 46 children with uveitis. The mean age of these
23 girls and 23 boys was 11 years. 21 of them had juvenile idiopathic arthritis, 14 had infectious uveitis, 3 had hae-
matological disorders, 8 had idiopathic uveitis. Adalimumab was given to 11 patients because of severe, chronic
uveitis. There were 3 boys and 8 girls, their mean age was 10 years. Adalimumab was given according to the licence
of the European Medicines Agency. Indication was anterior uveitis at 6 children, panuveitis at 5 children. Adali-
mumab can be given to children over 2 years, who have chronic, non-infectious, anterior uveitis. Children with
panuveitis received the therapy by the help of a pediatric rheumatologist.

Conclusion: The significance of pediatric uveitis and its therapy is emergent. Our aim was to preserve vision and de-
crease the possibilities of side effects and to provide a better life for these uveitic children. Early diagnosis, adequate
therapy and regular ophthalmological check-ups are important. Children treated with adalimumab have good visual
acuity due to the effectiveness of the therapy. No new ocular side effect was detected at the children treated with
adalimumab.

DOI: 10.1556/650.2022.32578 = © Szerzd(k) m 2022 = 163. évfolyam, 35. szam = 1402-1408.

Brought to you by University of Szeged | Unauthenticated | Downloaded 09/12/22 08:48 AM UTC



EREDETI KOZLEMENY

Keywords: pediatric uveitis, biological therapy, adalimumab

Smeller L, Stimegi V, Té6th-Molnar E, Sohar N. [Biological therapy of uveitis in children]. Orv Hetil. 2022; 163(35):

1402-1408.

(Beérkezett: 2022. mdjus 11.; elfogadva: 2022. janius 9.)

Roviditések

ANA = antinukledris antitest; CMO = cystoid maculaoedema;
DMARD = (disease-modifying anti-rheumatic drug) a beteg-
séglefolydst modosité reumaellenes szer; EMA = (European
Medicines Agency) Eurépai Gyogyszeriigynokség; EMMI =
Emberi Eréforrasok Minisztériuma; HLA-B27 = human leu-
kocytaantigén B27; JIA = juvenilis idiopathids arthritis; NEAK
= Nemzeti Egészségbiztositasi Alapkezels; OGYEI = Orszigos
Gyobgyszerészeti és Elelmezés-egészségiigyi Intézet; RF = reu-
mafaktor; TINU = tubulointerstitialis nephritis és uveitis;
TNF = tumornekrézis-faktor; UMS = uveitis ,,masquerade”
szindréma

A gyermekkori uveitisek az uveitises esetek 5-10%-at
teszik ki. Mind a diagnézis feldllitisit, mind a terapidt
tekintve kihivas a korkép a gyakorld szemészek szdmara.
A betegség incidencidja megkozelitéleg 50,100 000 16,
prevalencigja 100,100 000 f6. A gyermekkori vaksig
10%-aért felels az uveitis. Gyermekeknél a kronikus an-
terior uveitis fordul el6 a leggyakrabban, ezt koveti a
posterior, az intermedier, majd a panuveitis [1-4].
A gyermekkori uveitisek a leggyakrabban 6nallé korkép-
ként, idiopathids formaban fordulnak el§, szimos eset-
ben azonban poliszisztémas gyulladasos, illetve autoim-
mun kérképhez, f6ként juvenilis idiopathids arthritishez
(JIA) tarsulva jelentkeznek [5-7]. Az uveitises gyerme-
kek 50%-aban jelentkeznek szemészeti szovédmények,
a legtobbszor synechidk, zold hilyog és sziirke hélyog
fordul el§. 25-40%-ban latisromlassal jar a betegség,
10-20%-ban pedig teljes vaksigot okozhat a macula,
illetve a latéideg érintettsége miatt.

A szemészeti terdpia elsédleges célja a szovédmények
megel6zése és a latdsélesség megdrzése [8, 9]. A tumor-
nekroézisfaktor-alfa (TNFa)-gitlok csoportjiba tartozéd
adalimumab 2016 6ta alkalmazhaté gyermekkori, nem
fert6zéses eredetd anterior uveitis esetén [10]. Interme-
dier, posterior és panuveitis esetén egyedi méltinyossagi
kérelem beadisira van lehet8ség, melyet az Orszdgos
Gyobgyszerészeti és Elelmezés-egészségiigyi Intézethez
(OGYEI) kell eljuttatni. Az OGYEI-engedély birtoké-
ban a kezeléshez sziikséges kérvény a Nemzeti Egészség-
biztositasi Alapkezel6 (NEAK) részére is benytjtandé.
Indokolt esetben tarsszakmdik segitségével indithatd a
biolégiai terdpia. Az adalimumabterdpia kiemelt jelent6-
ségét mutatja, hogy ez az elsé és egyben napjainkig az
egyetlen, uveitisindikacié esetén alkalmazhaté biolbgiai
terdpids készitmény [11-14].

A Klinikinkon kezelt uveitises gyermekek esetén biol-
giai terapiaként Humira keriilt inditdsra. Az adalimumab
adagolasa az EMA (European Medicines Agency) hivata-
los leirata szerint a kovetkezd: 2 éves kor feletti, 30 kg-nal
kisebb testtomegi gyermekek és serdiilék 20 mg-ot kap-
hatnak minden masodik héten subcutan injekcié formaja-
ban. A kezelGorvos egy 40 mg-os kezd6 doézist is felirhat,
melyet egy héttel a szokdsos, kéthetente 20 mg-os adago-
las megkezdése elStt kell beadni. 2 éves kor feletti, leg-
alabb 30 kg testtomegii gyermekek és serdiilék 40 mg-ot
kapnak minden masodik héten. A kezelSorvos egy 80
mg-os kezd§ dozist is felirhat, melyet egy héttel a szokd-
sos, kéthetente 40 mg-os adagolas megkezdése el6tt kell
beadni.

Az adalimumabot metotrexattal kombinalva javasolt
alkalmazni [ 14-16]. A metotrexat egy folsavantagonista,
mely hosszt ideig hatdsos lehet, és biztonsigosan ad-
hat6. Terapids dézisa 10-15 mg/m?/hét vagy 0,5-1
mg/kg/hét. Hasznalata mellett folsavat kell alkalmaz-
nunk 1 mg/kg/nap dézisban, a mellékhatdsok (csont-
vel6-szuppresszid, hanyinger, fekélyek kialakuldsa a szaj-
ban, hajhullas) kivédésére.

Célkittizes

Kozleményiinkben a Klinikiank uveitiscentruméban uvei-
tis miatt kezelt és adalimumabterdpidban részesiilé gyer-
mekekkel kapcsolatos tapasztalatainkat foglaljuk Ossze.
Kutatdsunkhoz a Szegedi Tudomanyegyetem Etikai
Bizottsaga adott etikai engedélyt (engedélyszam: 5053).

Betegek és modszerek

Retrospektiv médon elemeztitk a Szegedi Tudomany-
egyetem Szemészeti Klinikajan 2017. januar 1. ¢és 2021.
majus 31. kozott uveitis miatt kezelt gyermekek adatait.
Azokat az adalimumabbal kezelt gyermekkori, nem fer-
t6zéses eredetl uveitises eseteket dolgoztuk fel, ame-
lyeknél az adalimumabterdpia uveitis indikdciéjaval ke-
rilt inditasra. A vizsgalatba nem valogattuk be azokat a
betegeket, akiknél a kezelés indikacioja a szisztémds alap-
betegségiik volt. A betegek atlagéletkora az adalimumab-
kezelés kezdetén 10 (4-13) év volt.

A biologiai terdpia engedélyeztetése el6tti kivizsgalast
a gyogyszerleiratban meghatarozottak szerint végeztiik.
A betegek vizsgilataiban, azok koordinalasiban gyer-
mekreumatolégus kolléga volt segitségiinkre [17-19].
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»Band” keratopathia képe. A ,,band” keratopathia a krénikus
cliilsé szegmentum gyulladdsa kovetkeztében felhalmozddo kal-
ciumnak a Bowman-membrinban valé lerakéddsa kovetkezté-
ben alakul ki, és a leggyakrabban az interpalpebralis cornea ré-
gidjiban jelenik meg. A legmodernebb terapids lehetGségek
cllenére is sulyos szemészeti szovédményekkel gyogyulhat.

A diagnézis feldllitasa a fert6zések kizarasit szolgald
szerologiai vizsgalatok (herpes simplex virus 1-2, vari-
cella zoster virus, cytomegalovirus, Epstein—Barr-virus,
Toxocara, Toxoplasma, Borrelia burgdorferi, Treponema,
hepatitis B, C), Quantiferon-teszt, szemészeti kép-
alkot6 eljarasok, gyermekreumatolégiai (ANA-, RF-,
HLA-B27-mintavétel, szisztémdas autoimmun betegsé-
gek vizsgilata), gyermekkardiologiai (szivechografia),
gyermekneurolégiai (demyelinisatiés kérkép kizarasa),
gyermekpulmonolégiai (mellkasrontgen — sarcoidosis,
tuberculosis kizdrasa), gyermeknefrolégusi (TINU kiza-
rasa) konziliumok segitségével tortént [20-23].

EREDETI KOZLEME

2. abra Sziirke hdlyog képe. Juvenilis idiopathids arthritishez (JTIA) tdr-
sult uveitis esetén korai komplikdcioként, illetve a szteroidtera-
pia mellékhatdsaként sziirke hilyog jelentkezhet

/4

Eredmények

A 2017.janudr 1. és 2021. mdjus 31. kozotti idészakban
uveitiscentrumunkban 46 gyermeket kezeltiink, dtlagos
életkoruk az uveitis diagnézisakor 11 (3-18) év volt.
Nemi megoszlasuk azonos volt (23 leany, 23 fia).

A gyulladis lokalizdcidja alapjan az anterior uveitis volt
a leggyakoribb (36,9%, 17,/46), ezt kovette a posterior
uveitis (26%, 12,/46), a panuveitis (21%, 10,/46) és vé-
giil az intermedier forma (15%, 7 /46).

Betegeink nagy részénél (45,6%, 21,/46) JIA dllt a
hattérben, 1 gyermeknél (2%, 1,/46) akut myeloid leu-

200 ym
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3. dbra Cystoid maculaoedema kezelés el6tti OCT-képe

OCT = optikaikoherencia-tomogrifia
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1. tablazat Az adalimumabkezelésben részesiilé gyermekek adatai, az uveitis lokalizdcidja és a latdsélesség viltozasa
Nem  Kivilté ok  Lokalizaci6  Eletkor  Teripia adalimumab el6tt Visus terdpia  Visus terdpia Visus terdpia Visus terdpia
kezdetkor elétt o. d. elétt o. s. utan o. d. utdn o. s.
1. Lany pJIA AU 10 év Maxidex, ciclo, NSAID, MTX 1,0 1,0 1,0 1,0
2. Lany JIA AU 4 ¢év Medrol, MTX 1,0 1,0 1,0 1,0
3. Lany pJIA AU 6 év Maxidex, Tobradex, MTX 1,0 1,0 1,0 1,0
4. Lany JIA AU 9 ¢év Maxidex, ciclo, sc. dexa, Medrol, 0,6 0,8 1,0 1,0
5. Liny JIA Panuveitis 11 év Maxidex, ciclo, sc. dexa, Medrol, 0,7 0,6 1,0 1,0
MTX
6. Fia JIA Panuveitis 7 év Maxidex, MTX 0,6 0,06 1,0 1,0
7. Fia JIA AU 12 év Maxidex, ciclo, sc. dexa, Medrol, 1,0 1,0 1,0 1,0
MTX
8. Lany JIA Panuveitis 13 év Pb. dexa, Medrol, MTX, 0,01 1,0 1,0 1,0
Sub-Tenon Kenalog
9. Fia JIA Panuveitis 12 év Maxidex, Medrol, MTX, 0,3 0,7 0,6 0,6
Sandimmun
10. Lany Idiopathids Panuveitis 10 év Maxidex, Medrol, MTX, 0,6 1,0 1,0 1,0
Sub-Tenon Kenalog
11. Lany JIA AU 9 év Maxidex, Medrol, MTX 1,0 1,0 1,0 1,0

AV = anterior weitis; ciclo = ciklopentoldt; JIA = juvenilis idiopathids arthritis; MTX = metotrexdt; NSAID = nemszteroid gyulladdscsokkentd
gyogyszer; 0. d. = jobb szem; o. s. = bal szem; Pb. dexa = parabulbarisan alkalmazott dexametazoninjekcid; pJIA = polyarticularis juvenilis idio-
pathids arthritis; sc. dexa = subconjunctivalisan alkalmazott dexametazoninjekcio

kaemidhoz, 1 gyermeknél (2%, 1,/46) szisztémas sclero-
dermahoz és 1 gyermeknél (2%, 1 /46) HLA-B27-asszo-
cialt arthritishez tarsult az uveitis.

14 betegnél (30%, 14,/46) infekcié volt a kivaltd té-
nyez8: 7 esetben (15%, 7 /46) Toxocara canis, 4 esetben
(8,5%, 4,/46) Toxoplasma gondii, 1 esetben (2%, 1,/46)
Borrelia-, 1 esetben Bartonella-, 1 esetben herpes simp-
lex fert6zés igazolodott.

Betegeink 30%-aban (17,/46) diagnosztikus vizsgala-
tainkkal nem volt kimutathaté autoimmun kérkép vagy
fert6zés.

A gyermekek kezelését az Emberi Er6forrdsok Minisz-
tériuma (EMMI) altal el6irt, jelenleg érvényben 1évé
protokollok szerint végezziik, ezek alapjan a 46 gyer-
mekbdl 11-nél (23,9%) inditottunk a szakma szabdlyai
szerint uveitis miatt adalimumabterdpidt.

Az adalimumabbal kezelt betegcsoportban a kezelés
megkezdése elStt mdr megjelentek az uveitis kovetkezté-
ben kialakulé kiilonb6z8 szovédmények: 2 gyermeknél
(25%) ,,band” keratopathia (1. d4bra), 2 betegnél szem-
cseppekkel kontrollalhaté secundaer glaucoma, 2 eset-
ben (18%) sziirke hilyog (2. dbra) és 2 gyermeknél
(18%) cystoid maculaoedema (CMO) (3. dbra) kerilt
diagnosztizalasra [12, 14, 16, 17]. A kezelés megkez-
dése el6tt (a protokollnak megfelel6en) minden beteg
szisztémas szteroidkezelésben részesiilt. A jelenleg is ke-
zelés alatt 4ll6 10 beteg koziil az adalimumabkezelési
leiratnak megfelel§en mindenki immunszuppressziv ke-
zeléssel, metotrexattal kombindlt terdpiat kap [20-23].

Az uveitis aktivitasa a folyamatosan kezelés alatt all6
betegeknél a megfigyelési id6szak soran jelentds javulast

mutatott, illetve teljes mértékben megsztnt [16]. A l4-
toélesség valtozasa is ezt titkrozi: a legjobb korrigilt 13-
td6élesség dtlaga az adalimumabkezelés kezdetén a jobb
szemen 0,71, a bal szemen 0,83 volt. Ez az érték a ko-
vetési id6szak végén mindkét szemen 0,96-ra javult,
mely azoéta egyik beteg esetén sem mutatott ismételt
romlast.

A kezelés megkezdését kovetSen dtlagosan 2,5 (1-7)
hoénapon beliil mind a 10 betegnél teljes remissziot ész-
leltiink. Atmeneti, lokélis bérreakcié nem alakult ki. 1
gyermeknél a kezelés ideje alatt, a terdpia inditdsa utin
14 honappal gyermekonkolégus klasszikus Hodgkin-
lymphomit diagnosztizilt. Nila az adalimumabkezelést
felfiiggesztettiik.

Az 1. tablazat mutatja a gyermekek nemét, a betegség
kivalté okat, a szemészeti tiineteket, az adalimumabke-
zelést megel6z6 terapidt, a terdpia inditdsakor a gyerme-
kek életkorat, a kezelés elStti és utani latasélességet.

Megbeszélés

A gyermekkori uveitisek ritka kérképek. Mind a diagno-
zis, mind a terdpia igazi kihivas a szemészorvos szamara.
A Dbetegek megfelel§ ellaitisihoz multidiszciplindris
szemléletre van sziikségiink [8, 9, 20-22].

A gyermekek sokszor nem panaszkodnak, illetve nem
tudjak panaszaikat pontosan megfogalmazni. Emiatt
gyakran el6fordul, hogy a betegek els6 szemészeti vizs-
galatara akkor keriil sor, amikor mér stlyos szemészeti
szovédmények alakultak ki. A szemészeti vizsgalat ered-
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ményességét nagyban befolyasolhatja a gyermek egytitt-
miikodési képessége.

A diagnosztikus vizsgilatok rendszeres és pontos el-
végzése segitheti a betegség és az alkalmazott terapia ha-
tdsossaganak utinkovetését, ez azonban gyermekek ese-
tén sokszor jelent kihivist a szemész szamara.

A gyermekkori uveitisek gyakran kétoldali megjelené-
stick, krénikus lefolydstak, jellemz6 a gyulladas visszaté-
16 jellege. A gyermekkori uveitisek differencidldiagnosz-
tikdja eltér a felnéttek esetén ismert és alkalmazando
protokolltdl, gyakran talalkozhatunk ,masquarade”
megjelenéssel [8, 9]. Ezek klinikai megjelenéstikben int-
raocularis gyulladdst utanoznak. Jellemzé az intraocula-
risan infiltrdl6 sejtek jelenléte, aminek hatterében nonin-
fekcidzus és nonimmunmedidlt folyamatok allnak. Az
uveitisszel diagnosztizalt esetek kozel 5%-aban ,,masque-
rade” szindréma all a hattérben. Uveitis ,,masquerade”
szindrémat (UMS-t) okozhatnak példaul hematologiai
betegségek (lymphoma, leukaemia), intraocularis idegen
test vagy a retina ischaemias kirosodasa. Az UMS-t ki-
valté koérképeket malignus (példdul lymphoma, leukae-
mia, medulloepithelioma, retinoblastoma) és nem malig-
nus (példaul Coats-betegség, juvenilis xantogranuloma)
csoportba sorolhatjuk.

A gyermekkori uveitisek gyakran stlyos, krénikus, el-
htiz6dé lefolydst mutatd, terdpiira nem vagy csak nehe-
zen reagild kérképek [16, 17]. Emiatt a megfelel$ id6-
ben felallitott pontos diagndzis és az id6ben megkezdett,
»agressziv” terapia kiemelt jelent&séggel bir, hiszen a
latdsélesség elvesztése és a koran jelentkezd szemészeti
szovédmények ellen kell felvenniink a harcot. Kiemelen-
dé az a tényezd is, hogy kisgyermekeknél az egyoldali

EREDETI KOZLEMENY

uveitis magaban rejti az amblyopia kialakuldsdnak veszé-
lyét [8, 9].

Fontos megjegyezni, hogy a gyermekkori uveitis a leg-
modernebb terdpids lehetdségek ellenére is sokszor sa-
lyos szemészeti szovédmény, maradvanytiinet mellett
gyogyul. Ennek oka részben maga a gyulladds, masrészt
cgyes lokdlis ¢és szisztémds szerek mellékhatdsai. Szemé-
szeti szovédményként kialakulhat sziirke hélyog, intrao-
cularis nyomasemelkedés, illetve glaucoma. A leggyako-
ribb szisztémas mellékhatdsok kozé tartozik a pepticus
fekélybetegség, a folyadékretencid, az elhizis, a cukor-
haztartas zavara és a fokozott thromboembolias koc-
kazat.

Az uveitisek terapidjaban elsG vonalbeli szerként topi-
kalis kortikoszteroidot alkalmazunk. Amennyiben sziik-
séges, ezt a kezelést a kovetkez$ lépésben szisztémas
szteroidterapiaval egészitjiik ki. Salyos formaban 16kés-
terapiaként nagy dozist parenteralis metilprednizolon-
kezelést inditunk, melyet alacsony dézist, szajon keresz-
tiil adagolt szteroidkészitménnyel folytatunk.

El6fordul, hogy a gyulladas a fenti kezelés mellett
3 hoénap alatt sem gyogyul, illetve szteroidreszponder
lesz a beteg. Ebben az esetben szisztémds immunszup-
pressziv terdpia, illetve betegséglefolyist modositd reu-
maellenes szerek (DMARD-ok) bevezetése is sziikséges.
Napjainkban a metotrexat a leggyakrabban hasznalt im-
munszuppressziv szer. Az irodalmi adatok alapjin a gyer-
mekek 73%-a jol reagdl a kezelésre. Azoknal a gyerme-
keknél, akiknél nem érjiik el a kivint terdpids eredményt,
a betegaktivitds magas volt, vagy sulyos gyulladdst latunk
metotrexatterdpia mellett is, harmadik vonalbeli terdpia-
ként a bioldgiai terdpia jon széba [18, 19, 24-29].

|LUU urri

4. ibra

OCT = optikaikoherencia-tomogrifia

Ugyanazon gyermek jobb szemének OCT-képe adalimumabterdpia folyamédn, 3 honapos kezelés utin
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A betegségek patogenezisében szerepet jitszo fakto-
rok ismeretének birtokaban lehetGségiink van olyan tera-
piak kifejlesztésére és haszndlatira, amelyek célzottan
hatnak egyes sejtekre, citokinekre és gyulladdsos fakto-
rokra. A TNFa jelent&ségének felfedezése 6ta préobalnak
minél hatékonyabb TNFa-gitlé kezelést kifejleszteni.
Napjainkig 6t TNFa-gitlé készitményt hagytak jova
autoimmun betegségek terdpidjara. Felépitésiiket tekint-
ve az infliximab, az adalimumab, a certolizumab-pegol
és a golimumab monoklonilis antitestek, mig az etaner-
cept fuzids fehérje [24, 29]. Hatasuk soran gatoljak a
TNFa receptorhoz valdé kotddését és ezdltal a TNFa-
szignalizaciot. JIA-hoz kapcsolddéd uveitis, spondylarth-
ropathidhoz kapcsol6dé uveitis, idiopathids uveitis, sar-
coidosis, Behcet-kér, szamos noninfekciézus uveitis,
pars planitis esetén keriilhet sor az adalimumabterapia
bevezetésére szemészeti indikaciéval. Az adalimumab re-
kombinans human immunglobulin, monoklonilis anti-
test, mely a TNFa p55 és p75 sejtfelszini receptorokhoz
val6 kapcsolddasat gatolja. Ezaltal médositja a TNF in-
dukalta biologiai valaszokat, illetve szabalyozé funkciét
is ellat. A fenti mechanizmus alapjan csokkenti az eliilsé
csarnok és az tivegtest gyulladdsat, valamint a retina vas-
tagsigdt a macula teriiletében [22-25, 28, 29] (4. dbra).

Az adalimumabterapia fontos hatdsa, hogy alkalma-
zasa csokkenti a kortikoszteroid-igényt a kezelés soran.
Ennek gyermekkorban kiemelt jelent&sége van, hiszen
az altaldnosan alkalmazott kortikoszteroidok a csont-
rendszer fejlédésének gatlasa altal a névekedés elmarada-
sat és a csontok gyakori torését okozhatjak. Hirsutismus,
stridk, elhizds, hyperglykaemia, rossz sebgyogyulds lehet
a terdpia mellékhatdsa. Gyakran cushingoid megjelenés,
peptikus fekély, myopathia, magas vérnyomas és pszichés
zavar kisérheti a szteroidkezelést.

Az adalimumab mellékhatasprofilja alacsony, a jelen-
legi tapasztalatok szerint nem provokal 4j, szemészeti
mellékhatast.

A SYCAMORE-tanulmanyban JIA-hoz kapcsolédo
uveitises gyermekek adalimumabterapidban részesiiltek
korabban bedllitott metotrexatkezelés mellett. Az adali-
mumabbal is kezelt gyermekeknél az uveitis jobban
kontrolldlhaté volt, az uveitis aktivitasa lényegesen ki-
sebb volt, tovabba csokkent a gliikokortikoidszemcsepp-
igényiik is. A gyermekek jol tolerdltidk a kezelést, és a
latdsélesség tekintetében kitliné eredményeket értek el.
A terdpia mellékhatasaként kisebb fert6zések, 1égzszervi
és emésztérendszeri panaszok jelentkeztek. Hossza ti-
von kialakul6 mellékhatdsok — mint példdul daganatos
betegségek, demyelinisatios betegségek — nem jelentkez-
tek az otéves utankovetés alatt [19, 28-31].

Klinikinkon a gyermekkori uveitisek esetén végzett
adalimumabterapia adatainak retrospektiv elemzése alap-
jan elmondhatjuk, hogy eredményeink megegyeznek az
irodalmi adatokkal.

EREDETI KOZLEMENY

Kovetkeztetés

Az adalimumab szerepe kiemelked6 a gyermekkori uvei-
tisek terdpidjaban. A terdpia inditidsinak optimalis id6-
pontja és a kezelés alkalmazasinak pontos id6tartama
még nem teljesen tisztazott, tovabbi vizsgilatok vannak
ezzel kapcsolatban folyamatban. Az uveitises, kiilonosen
a biolégiai terapiaval kezelt gyermekeknél a tarsszakmak-
kal val6 egytittmiikodés a betegek kivizsgilasaban, a ke-
zelésben, az utinkovetésben elengedhetetlen. Cikkiink
célja az volt, hogy Magyarorszagon el&szor ismertessiik
a gyermekkori uveitis miatt adalimumabterapiidban ré-
szesiil§ betegekkel kapcsolatos tapasztalatainkat.

Anyagi tamogatis: A kozlemény megirasa, illetve a kap-
csolédo kutatémunka anyagi timogatisban nem része-
stilt.

Szerzoi munkamegosztis: S. L.: Betegvizsgilat, betegko-
vetés, a fotbanyag készitése, a publikicié megirasa. S. V.
Betegvizsgalat, betegkovetés. T.-M. E.: A publikicié
megirasainak kovetése. S. N.: Betegvizsgalat, betegkove-
tés, a fotdanyag készitése, a publikicié megirasainak ko-
vetése. A cikk végleges valtozatit valamennyi szerzé elol-
vasta és jovahagyta.

Erdekeltségek: A szerz6knek nincsenek érdekeltségeik.
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Abstract

Our purpose was to report clinical features in bilateral white dot syndrome in a 47-year-old
female patient who was tested positive for the SARS-CoV-2. A 47-year-old female visited our
department with complaints of bilateral photophobia and blurred vision in both her eyes.
She visited our department during the pandemic period after her PCR-proven SARS-CoV-2
positivity. Her symptoms were chills and fever with a temperature of 40.0°C, associated with
fatigue, sweat, and complete loss of taste. Besides basic ophthalmological examinations,
ocular diagnostic testing were made to differentiate between specific white dot syndromes
with suggestive features of fluorescein angiography, optical coherence tomography, and
fundus autofluorescence. Laboratory tests were ordered, including immunserological and
haematological ones. Eye examination revealed mild bilateral vitritis and white dots in the
fundus of both eyes, including the macula explaining the blurred vision. Herpes simplex virus
reactivation was proved, after the SARS-CoV-2 infection. Local corticosteroids were given
according to the European Reference Network's recommendations for patients with uveitis
during the COVID-19 pandemic. Our report demonstrates that white dot syndrome with
blurred vision could be associated with SARS-CoV-2 infection, being potentially sight-threat-
ening because of macular involvement. Ophthalmological examinations found posterior uve-
itis white dot syndrome, and this should call attention to the risk of acute 2019-CoV infection
or occurred 2019-CoV infection. Immunodeficiency favours the occurrence of other viral in-
fections, such as herpes virus infections. Everybody should be aware of the risk of 2019-CoV
infection, especially professionals, social workers, and those who work or live with elder
people and people with immunodeficiency.
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Introduction

The SARS-CoV-2 virus is known as the severe acute respiratory syndrome coronavirus.
In March 2020, the World Health Organization (WHO) declared the COVID-19 outbreak as
pandemic. The cause is the coronavirus disease 2019 (COVID-19) [1]. Comparing with other
viral outbreaks, COVID-19 infection has a relatively high morbidity and mortality rate, and
the treatment options for COVID-19 infection are currently limited.

The mean incubation time from COVID-19 infection until the appearance of symptoms
ranges from 4 to 7 days, while some of the patients have no or just a few symptoms. The
majority of the patients with severe disease develop acute respiratory distress syndrome [2].
Coronaviruses (CoVs) are in a family of single-stranded, positive RNA (ribonucleic acid)
viruses, characterized by spike proteins projecting from their envelopes [1, 2]. Current guide-
lines based on the experience from previous epidemics recommend the protection of the
nose, the mouth, and the eyes because they contain susceptible mucous membranes.

The COVID-19 is also known to affect visual system, causing ocular manifestation. The
ocular system may play a role in viral transmission. The virus may shed from ocular surface
secretions and tears which facilitates viral spreading. The initial viral infection may also occur
on ocular surface tissues. Otherwise, the virus may spread to the respiratory system of the
same individual with the ocular system acting as a conduit [1-3].

The SARS-CoV-2 may also constitute the risk factor for reactivation of the herpes family
viruses. Herpesviridae family uses latency as an escape or evasion mechanism for the host’s
immune system. The most common gate for human herpes viruses is the pharynx. After
getting inside the human body, they use various mechanisms to spread. After the initial
infection, herpes viruses remain in a latent state in different cells. They can be later reacti-
vated in cases of immunodeficiency. This can occur by many reasons, like stress, malnutrition,
immunosupressive drugs, and infections by other pathological agents like viruses [3-5].

Case Report

A 47-year-old female patient came to our department because of bilateral photophobia
and blurred vision in her eyes and decreased vision in her left eye. She visited our department
in November 2020. She tested negative for the SARS-CoV-2 infection a week before admission
to our department. She was positive for SARS-CoV-2 21 days before the ocular signs appeared,
and then she presented chills and fever with atemperature of 40.0°C, associated with complete
loss of taste. The ocular symptoms are displayed in Table 1.

The ocular anamnesis excluded previous episodes of uveitis, ocular, and systemic infec-
tions or autoimmune diseases. Ophthalmological history proved that she has had annual
check-ups for hypermetropy of +3.5 dioptres (D) in her right and +4.5 dioptres in her left eye,
without any remarkable ocular pathology. At present, her vision decreased in her left eye.

Table 1. Ocular signs Blurred vision-both sides

Decreased vision-left side

Photophobia-both sides

Mild vitritis-both sides

Multifocal, greyish-white placoid lesions at the level of RPE-both sides

Macular involvement-left side
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Fig. 1. OCT, Heidelberg. Left eye with macular involvement. Pigment epithelial detachment at first visit. OCT
shows small projections in the outer retina corresponding to dots. Near infrared reflectance imaging high-
light the granular fovea. OCT, optical coherence tomography.

According to the patient, her vision got worse gradually and progressively. Best corrected
visual acuity (BCVA) of the right eye was 1.0 with +3.5 D and blurred vision; BCVA of the left
eye was 0.2 with +4.5 D correction. Intraocular pressure was in normal range and slit lamp
examination did not show any alterations of the anterior segments of both sides. We did not
see any cells in the anterior chamber.

With dilated funduscopic examinations, there was mild vitritis on both sides probably
because of the “spilled over” cells from the anterior chamber. The optic disc was normal on
both sides, and no swelling was detected. Multifocal, flat, and grayish-white placoid lesions in
the retinal pigment epithelium (RPE) level of the retina on both sides were revealed. On the
left side, the macular region was involved.

Multiple evanescent white dot syndrome (MEWDS) is one of the diagnoses within the
family of white dot syndromes. The white dot syndromes produce yellow-white retinal lesions
classically located at the retinal pigment epithelium or outer retina. Symptoms of MEWDS
include unilateral /bilateral blurred vision, visual field loss, photopsias, and floaters.

MEWDS is rarely bilateral, and in these cases, the ocular involvement is usually asym-
metric. In our case, only the left eye was symptomatic due to the macular involvement [6].
Optical coherence tomography (Heidelberg Spectralis) showed inflammatory lesions in the
level of the outer retina. The disruption of the ellipsoid zone could be seen and that could
make the foveal area granular. Furthermore, optical coherence tomography showed swelling
of the outer retinal layers and granules at the level of RPE [7].

Figure 1. Discontinuities in inner segment-outer segment junction and mild attenuation
of external limiting membrane have been reported in acute phase. Recurrent episodes may
result in the thinning of the outer nuclear layer.

Wide field fluorescein angiography (FLAG; Optos, California) was performed, showing
early and late hyperfluorescence of the white spots. Diffuse and patchy late staining was
detected at the level of RPE and retina. The wreath-like hyperfluorescence corresponded to
the dots and could be seen clinically. After resolutions of the acute lesions, window defects
could be noted, corresponding to the clinical granularity seen. No vasculitis could be detected.
We performed Optos FLAG to get to know more information about the periphery of the eyes.

The initial autofluorescence images (fundus autofluorescence, (Optos, California)) showed
hyperautofluorescence corresponding to the white dots. Figure 2. In the recovery phase, the
areas of hyperautofluorescence became less and smaller [8, 9] Figure 3.
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Fig. 2. Optos, California - autofluorescent pictures: before treatment. a Inflammatory whitish lesions on the
right fundus before the therapy. b Inflammatory whitish lesions on the left fundus.

Fig. 3. a Optos, California - autofluorescent pictures after treatment the white spots are getting disappeared
on the right eye. b The left fundus after therapy.

We suspected infectious (viral) and immune-related origin, complicated by macular
involvement so the patient underwent haematological and serological examinations for
uveitis. According to the European Reference Network’s recommendations for patients with
uveitis during the COVID-19 pandemic, we started local therapy. The European Reference
Networks are virtual networks connecting healthcare professionals around Europe with
expertise in rare diseases, which allows them to discuss patient’s diagnosis and care. This
network helps to make any decision in treating uveitis during COVID-19 pandemic. This
included corticosteroid injection (1 mg, dexamethasone, ratiopharm) into the orbital floor of
both sides, every other day, all together five times. We gave corticosteroid drops because we
were positive that there was an anterior uveitis. Beside corticosteroid eye drops (5 times a
day), dilatation of the pupil was initiated (cycloplegicedol eye drops 5 times a day) in order
to prevent severe ciliary spasm and synechiae formation. Additionally, we gave acyclovir
orally 5 x 800 mg/day.

The clinical symptoms regressed completely in 4 weeks and at the 1-month follow-up
visit, the whitish inflammatory dots regressed but did not disappear totally. The macular
involvementon the lefteye resolved. The patient’s visual acuity returned to 1.0 with hyperopic
spherical correction.

The laboratory data, as reported in Table 2, excluded antinuclear antigen-associated
uveitis, HLA-B27 positivity, lupus anti-coagulant (LAC), toxoplasma, cytomegalovirus,
Borellia, Toxocara, and Epstein-Barr antibodies-associated uveitis. We examined the patient
after COVID infection, the lab values were taken at her first visit at the Department of Ophthal-
mology.

The Herpes simplex IgM and IgG levels were elevated. Table 2 shows the laboratory
findings.
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Table 2. Laboratory findings

Laboratory tests Value
SARS-CoV-2 IgM Negative
SARS-CoV-2 IgG Positive
Borellia IgM Western blot Negative
Borellia IgG Western blot Negative
Anti-CMV IgM Negative
Anti-CMV IgG Negative
Anti-EBV IgM Negative
Anti-EBV IgG Positive
Anti-HSV-1/2 IgM Positive
Anti-HSV-1/2 IgG Positive
Anti-HCV IgM Negative
Anti-HCV IgG Negative
Toxocara canis antibody (IgM, IgG) Negative
Toxoplasma gondii (IgM, IgG) Negative
HLA-B27 Negative
ANA Negative
LCA Negative

ANA, antinuclear antigen.

The patient had elevated IgG for SARS-CoV-2 from the nasopharyngeal swab using
RT-PCR (reverse transcription polymerase chain reaction) and confirmed the pastinfection
of the SARS-CoV-2 virus. Reverse transcription polymerase chain reaction is used to prove
that the patient had a past infection of SARS-CoV-2. The test is based on the extraction of
SARS-CoV-2 virus nucleic acid from blood specimen, followed by combined reverse tran-
scription of viral RNA and PCR amplification using real-time reverse transcriptase PCR
(RT-PCR) methods.

Discussion

CoVs can produce many types of ocular manifestations from anterior segment pathol-
ogies like conjunctivitis and anterior uveitis to sight-threatening conditions like retinitis
and optic neuritis [3, 4]. CoV creates two different phases: the first is represented by the
primary infection which induces a trigger of the immune system, while the second phase is
probably an autoimmune disease like reaction-based pathology [10]. The lesions presented
by our patient support the hypothesis that a herpes infection can manifest after SARS-
CoV-2 infection.

Multiple evanescent white dot syndrome is an acute, multifocal, and rarely bilateral reti-
nopathy. The multiple white infiltrations or foci can be seen at the level of the outer retina.
There is a strong female predominance. Recent reports revealed female predominance in
MEWDS ranging from 50 to 91%; the reason is unknown.

We do not know the definite origin of MEWDS, but infectious and/or immune origin is
suspected. The occurrence of MEWDS following hepatitis B, varicella, meningococcus infection,
or vaccination suggests environmental triggers [4, 11, 12].
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In our case, SARS-CoV-2 could trigger the inactive herpes simplex infection that caused
MEWDS. Recovery of vison in a few weeks was coincident with the return of the serum IgM
values to normal [5, 12].

The HLA locus maybe important; a preliminary study found the frequency of HLA-B51
haplotype to be 3.5 times more common in patients with MEWDS than in normal group. Our
patient was negative for HLA-B27.

The natural course of MEWDS is excellent, and no intervention is required, but in the time
of SARS-CoV-2, local steroid therapy is recommended to keep the best visual acuity [13]. Peri-
ocular and intraocular corticosteroids are not suitable for recommendation in management
of MEWDS, but in time of SARS-CoV-2 pandemic, it is recommended although there is no
abundant evidence to prove whether the resolution of MEWDS is self-limiting or relays on
corticosteroid.
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