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Patient: Female, 18-year-old
Final Diagnosis: Autoimmune uveitis
Symptoms: Anterior phlogosis ¢ recurrent eye redness
Medication: -
Clinical Procedure: Best-corrected visual acuity ¢ fundus examination e intraocular pressure measurment
slit lamp examination ¢ spectral domain OCT (SD-OCT)
Specialty: Ophthalmology

Objective: Unusual setting of medical care

Background: Uveitis is a clinical condition characterized by acute blurry vision related to an inflammation of the uvea. Gut
microbiome dysbiosis can influence the prognosis of uveitis by inducing a loss of intestinal immune homeo-
stasis leading to a lower activation threshold of the immune cells. This promotes a pro-inflammatory response
resulting in reactivation of the disease. This is the case report of a 21-year-old woman with a 3-year history of
acute anterior uveitis (AAU) of the right eye, who responded favorably to probiotic dietary supplementation.

Case Report: A 21-year-old woman, previously unknown to our Ophthalmology Unit, presented with ocular pain and red-
ness. Three years ago, she had been diagnosed with monolateral AAU in the right eye. Her medical and fami-
ly histories were unremarkable. After a complete clinical evaluation, we decided to start a combination treat-
ment protocol with continuous use of probiotics and the use of ocular steroids only during an exacerbation of
the condition. To monitor the trend of the disease, she underwent a monthly clinical examination for the fol-
lowing year. During this period, we observed a decrease in ocular inflammation with a gain in the primary out-
come (best-corrected visual acuity), and the steroids and atropine were discontinued for the following months.

Conclusions: This case report describes a patient with a 3-year history of AAU, who responded well to a combination treat-
ment of dietary probiotic supplementation and steroids, demonstrating that probiotics can reduce recurrenc-
es of AAU.
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Background

Uveitis is a clinical condition characterized by acute blurry vi-
sion related to an inflammation of the uvea. The classifica-
tion of uveitis is based on its anatomical location, etiology,
and prognosis [1,2]. The prevalence of uveitis is approximate-
ly 5/1000 patients in the United States, with a direct corre-
lation with smoking and age [3]. Idiopathic uveitis and auto-
immune uveitis are more common, whereas infectious uveitis
represents a small percentage of cases (approximately 17%).
Acute anterior uveitis (AAU) is seen in approximately 85% of
cases. This is related to a specific leukocyte cell-surface anti-
gen called HLA-B27 [4].

Gut dysbiosis can influence the prognosis of uveitis by inducing
a loss of the gut’s immune homeostasis, resulting in an easier
activation of immunity, thus promoting inflammation and re-
activating the disease. Several hypotheses link the gut micro-
biome and ocular disease, including the loss of immune ho-
meostasis, which allows the presentation of bacterial products
and the activation of immune cells in remote sites, the loss of
local intestinal immune balance, molecular mimicry, and the
relative loss of tolerance toward ocular antigens. Usually, oc-
ular antigens are not presented to the immune cells, as they
are protected behind the blood-ocular barrier [5]. At the mo-
lecular level, epigenetic modifications coordinate gene tran-
scription regulation. Therefore, it is crucial to identify the fac-
tors that trigger epigenetic changes leading to altered cellular
function [6]. In a rat model of uveitis, the upregulation of mi-
cro-ribonucleic acid 223 (miRNA-223) was found to promote
Th1/Th17 cytokines, including interferon (IFN)-y and interleu-
kin (IL)-17 [7]. These authors linked the increased serum lev-
els of miRNA-223 to microbiome dysbiosis. A case-control se-
rum comparison of miRNA profiles highlighted the presence
of uveitis-associated miRNA clusters. This evidence suggested
a strong association between gut microbiota and ocular uve-
itis. This is the case report of a woman with a 3-year history
of anterior uveitis who responded favorably to treatment with
dietary probiotic supplementation and steroids.

Case Report

A 21-year-old woman previously unknown to our Ophthalmology
Unit presented in our Outpatient Clinic with ocular redness and
pain. When she was 18 years old, she had ocular pain, redness,
and reduced visual acuity and was diagnosed with monolateral
AAU in her right eye. During the 3 years before our clinical as-
sessment, she had >3 annual uveitis recurrences treated with
steroids (oral prednisone 25 mg, 2% topical betamethasone
eye drops, and a peribulbar injection of 20 mg triamcinolone
acetonide). She had no remarkable family or medical history.
At our clinical examination, her best-corrected visual acuity
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(BCVA) (evaluated using the Monoyer chart) [8] was 3/10 in
her right eye (sphere -1.25=cylinder -1 axis 180°) with nor-
mal ocular motility and color vision. The slit lamp examination
showed 3+ cellular proteins in the Tyndall effect, defined as
proteins present inside the anterior chamber. In these cases,
the slit lamp light can reflect in multiple directions, leading to
the scattering of light [9]. Mutton-fat keratic precipitates and
iris Koeppe and Busacca nodules were observed. The iris had
persistent posterior synechia. Her intraocular pressure (IOP)
was 25 mmHg and a posterior subcapsular cataract was re-
corded. The fundus examination revealed the presence of a
pink optic disc, normal fovea, and normal retinal vessels. Vitreal
flow, which is a sign of spillover cells from the anterior cham-
ber determining vitreal inflammation, was detected. Optical
coherence tomography (OCT) performed with spectral domain
OCT (SD-OCT) (Heidelberg Engineering, Heidelberg, Germany)
[10] showed normal macular thickness (mean macular thick-
ness [MMT] 230 pm, normal range 212420 pm) with no reti-
nal pigment epithelium (RPE) dystrophy, and an inflammato-
ry cell flow in the vitreous.

The clinical examination of the fellow eye showed a BCVA of
10/10 (sphere -1.75=cylinder -1.25 axis 180°), normal color
vision, and ocular motility. The slit lamp examination showed
no cellular proteins in the Tyndall effect, an absence of mut-
ton-fat keratic precipitates, and no iris nodules. A clear lens
and an IOP of 15 mmHg were noted. The fundus examination
showed a pink optic disc, normal fovea, and normal retinal
vessels. No signs of vitreal inflammation were observed. The
OCT showed normal macular thickness (MMT 242 um, nor-
mal range 212+20 pm) with no RPE dystrophy or inflamma-
tory cell flow in the vitreous. After our clinical evaluation, we
made a diagnosis of AAU.

We decided to treat her with a combination treatment of top-
ical steroids (standard treatment) and probiotic supplemen-
tation. We added a probiotic cocktail (to be taken every day
for 1 year) to the standard topical treatment protocol (1%
dexamethasone phosphate 4 times daily and 1% atropine 2
times daily). Therefore, a single dose of >1x10° live cells of
Bifidobacterium lactis BLO4 (DSM 23233), >1x10° live cells of
Bifidobacterium bifidum BB01 (DSM 22892), and >1x10° live
cells of Bifidobacterium breve BRO3 (DSM 16604), with malto-
dextrin as the bulking agent (Probiotical S.p.A., Novara, Italy),
was prescribed. The probiotic cocktail was packaged as a pow-
der in 30-g sachets. The active probiotic mixture contained com-
mercially available probiotics used in food supplement formu-
lations. She ingested the mixture with water in the morning
before breakfast every day. The product’s shelf life of 20 days
was guaranteed to maintain the cell counts of the probiotics.
She was advised to store the probiotic mixture in a refrigera-
tor at 2°C to 8°C. She included the steroid treatment only dur-
ing the acute phases of the uveitis. During the acute phase,
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Table 1. Clinical findings over the follow-up period.
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Slit lamp examination

0P SP-OCT central Topical Probio-
vitreal macular . i’
steroids  tics

chamber thickness
((TLY)]
Posterior

25 subcapsular  Flow 230 + +
cataract

Posterior
27 subcapsular  Flow 232 + +
cataract

Posterior
18 subcapsular  Flow 228 + +
cataract

Posterior
16 subcapsular - 231 - +
cataract

Posterior
19 subcapsular - 237 - +
cataract

Posterior
25 subcapsular ~ Flow 227 + +
cataract

Posterior
23 capsule Flow
cataract

Posterior
15 subcapsular ~ Flow
cataract

Posterior
14 subcapsular = 227 = +
cataract

Posterior
16 subcapsular - 234 - +
cataract

Posterior
15 subcapsular - 233 = +
cataract

Posterior
14 subcapsular - 236 = +
cataract

BCVA — best-corrected visual acuity; B-K — Busacca-Koeppe; IOP — intraocular pressure; SD-OCT — spectral domain optical coherence
tomography; ‘+’ — present; ‘~* — absent; ‘+/—' — moderate presence. # The fundus examination showed a normal optic disc, foveal

region, and retinal vessels for all of the 12 months.

the symptoms were ocular pain, redness, and reduced visu-
al acuity. To the best of our knowledge, our patient is among
the first to be reported in the literature for treatment with this
therapeutic approach.
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A clinical examination was performed every month for a year
(Table 1). After month 1 of the combined treatment (topical
1% dexamethasone phosphate 4 times daily and 1% atropine
2 times daily, and probiotic mixture), the active uveitis was
persistent. Nevertheless, the BCVA was stable at 3/10 (sphere
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Figure 1. Intraocular pressure and Tyndall effect modifications
during the follow-up period.
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-1.25=cylinder -1.0 axis 180°) with evidence of mutton-fat ke-
ratic precipitates. The Tyndall effect revealed 4+ cellular pro-
teins with ocular hypertension (27 mmHg) and inflammation.
We decided to continue the combined treatment for another
month (month 2) and there was an improvement in the BCVA
to 4/10 (sphere -1.0=cylinder -0.75 axis 180°) associated with
a decrease in the proteins seen in the Tyndall effect, and a de-
crease in the mutton-fat deposits. The IOP was 18 mmHg and
the ocular inflammation had decreased. Therefore, we decid-
ed to modify the therapy by administering only the probiotic
preparation for the next few months (month 3 to month 6).
The evaluated parameters improved until the 6" month, when
the uveitis recurred (Figure 1). The BCVA was 2/10 (sphere
-1.75=cylinder -1.25 axis 180°), the IOP was 25 mmHg, and
the Tyndall effect showed 2+ cellular proteins. Therefore, we
decided to prescribe the same combined treatment (topical
steroids, atropine, and probiotics) again for 1 month (month

Figure 2. Acute anterior uveitis: (A) Tyndall effect (arrow) before treatment. (B) Absence of the Tyndall effect after 12 months of

treatment.

Figure 3. Acute anterior uveitis: (A) Endothelial deposits (arrow), mutton-fat keratic precipitates before treatment. (B) Absence of
endothelial deposits and mutton-fat precipitates after 12 months of treatment.
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Figure 4. Acute anterior uveitis: (A) Spectral domain optical coherence tomography showed normal macular thickness, no retinal
pigment epithelium dystrophy, and cell flow (arrow) in the vitreal camera before treatment. (B) After 12 months of treatment,
there were no vitreal alterations and macular thickness remained within the normal range.

7). A decrease in ocular inflammation with a gain in BCVA was
recorded, and steroids and atropine were discontinued for the
following 5 months (month 8 to month 12). At the last check-
up (12 months), she showed a BCVA of 3/10 in the right eye
(sphere -1.25=cylinder -1.0 axis 180°), normal color vision, and
ocular motility. A slit lamp examination identified a reduction
of cellular proteins in the Tyndall effect (Figure 2A, 2B) and
mutton-fat keratic precipitates (Figure 3A, 3B). The iris present-
ed with persistent posterior synechia. The IOP was 14 mmHg
and a posterior subcapsular cataract had developed before
our combination treatment due to the high doses of previous-
ly administered steroids. The fundus examination showed a
pink optic disc, normal fovea, and normal retinal vessels. We
observed a normal vitreal cavity without vitreous flows. The
OCT examination showed normal macular thickness with no
RPE dystrophy and no flow in the vitreous.

During the follow-up period performed each month for the fol-
lowing 12 months (month 13 to month 24), she did not have
any adverse events related to the administration of the pro-
biotics and no changes occurred in the fellow eye. The BCVA
remained stable at 10/10 (sphere -1.75=cylinder -1.25 axis
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180°). We did not observe any signs of ocular inflammation
or development of AAU in the left eye. The IOP remained sta-
ble (14+5 mmHg), the lens was clear, and no fundus alteration
was observed. The OCT (Figure 4A, 4B) showed normal macular
thickness with no RPE dystrophy. She currently takes the pro-
biotic mixture 4 times a year (2 months on and 1 month off).

All the procedures performed in this case report were in ac-
cordance with the ethical standards of the 1964 Helsinki
Declaration and its later amendments or comparable ethical
standards. The patient provided written informed consent for
publication of this case report.

Discussion

This case report suggests that a probiotic cocktail supplemen-
tation reduces the number of recurrences of AAU in patients.
The possible explanation could be a lower activation of cellu-
lar immunity (regulatory T cells/IL-17), which stops the signal
of the inflammatory cascade that is the first step toward uveal
inflammation. It has been suggested that epigenetic changes
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promote the development of the disease in a mouse model.
Tbx21 and Rorc are the master transcription factors for the
differentiation of helper and regulatory T cells [11,12]includ-
ing T regulatory cells (Treg cells. The retinal hypomethylation
of deoxyribonucleic acid factors was highlighted in the RPE-
choroidal tissues of mice with experimental anterior uveitis
and related to the production of IFNy and IL-17 [7]. The up-
regulation of miRNA-223 triggered inflammation through the
T cells and myeloid dendritic cells. The altered serum levels of
miRNA-223 were related to microbiome dysbiosis, and a case-
control serum comparison of miRNA profiles highlighted the
presence of uveitis-associated miRNA clusters. Verhagen et al
identified a group of 6 miRNAs related to the inflammatory sig-
naling cascades, including the transcription factors mitogen-ac-
tivated protein kinase, forkhead box, and vascular endothelial
growth factor [13]environmental, and-relatively unexplored-epi-
genetic factors. MicroRNAs (miRNAs. An integrated therapeutic
approach is essential to obtain good clinical results to protect
patient sight. Our study is in agreement with the findings of
Askari et al [14], who demonstrated that dietary supplemen-
tation with probiotics improved the ocular symptoms in a pa-
tient with anterior uveitis in Behcet’s syndrome.

This is a period of great scientific ferment for microbiota re-
search in ophthalmology. The role of the gut microbiome in hu-
man disease is beginning to emerge. Recent literature [14] sup-
ports our approach and contributes to improving the course
of inflammatory diseases, including uveitis. These studies con-
firmed the presence of a gut-eye axis and a link between the
gut microbiota alteration and ocular disease. Understanding
the microbiome profiles associated with disease states can fur-
ther our understanding of the variations in disease phenotypes
and responses to treatment. This opens the way for a better
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understanding of the gut-eye axis and ways it can contribute to
a good prognosis of uveitis. The mechanisms of these associa-
tions have recently become clearer. However, a number of critical
barriers still exist and further studies are needed to prove the
role of the gut microbiome in ocular disease, which could lead
to developments in alternative or adjunctive local or systemic
therapies to modulate the ocular surface and gut microbiota.

Conclusions

This is the case report of a patient with a 3-year history of an-
terior uveitis treated with a combination of steroids and dietary
probiotic supplementation, suggesting that probiotics are able
to reduce the number of recurrences of the disease. Combined
therapy can relieve the signs and symptoms of AAU and cre-
ate a new complementary therapy for its treatment, possibly
by suppressing the systemic inflammation.
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