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M. Jean-Frédéric CHIBRET
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Education and sharing knowledge have always been an impoctant tradition for the Chibret
family.Théa supports many projects and educational activities, for example Théa has sponsored
the Eucopean Meeting of Young Ophthalmologists (EMYO) since their ficst meeting in 2014,
and is also a close pactner of the Eucopean Board of Ophthalmology (EBO) and the European
association for Vision and Eye Reseacch (EVER).

In 2012, Théa launched “TROPHY”, the “Théa euRopean cOntest of clinical cases in PatHologies
of the eYe”. TROPHY is an annual contest which aims to encourage fellows and residents
to actively participate in their speciality by sharing the results of their clinical cases and
experience. Due to its success, the contest has been opened to countries outside Europe and
has now become “inteRnational”. Since the creation of the contest in 2012, we have had 15
winners from 8 countries.

Each year there is a specific theme. Three winners are invited by Théa to present their clinical
cases at the Théa symposium organized alongside the ARVO congress. These winners ace
confidentially and objectively chosen by a board of experts

Each year, more and more participants ace competing for the chance to submit their Latest
research and present their cases during this intecnational symposium. In the ficst year, only
26 cases were submitted. However, in the most recent competition we received more than 110,
which is an incredible growth in just 5 years.

3o

After “Glaucoma”, “Glaucoma and Ocular Sucface”, “Pecrsistent or recucrent cocneal ulcers”,
and “Management of Corneal Disorders”, last year’s topic was “Non-surgical treatment of
corneal disorders”.

The cornea is the gateway to the eye; a healthy cornea is vital for maintaining eye health and
good, clear vision. It can be damaged through a range of conditions induced by several diseases
involving various processes such as infLammation,infection,degeneration, injucies,and inherited
dystrophies.

This means that there is a wide scope for talking points and research surrounding this topic,
which has Led to a varied and closely fought competition.

We would Like to thank all the judges, both national and intecnational, who have helped to
review all the many cases submitted each year.

Finally, we would Like to thank all the pacticipants in past TROPHY competitions and warmly
invite any young residents and fellows in ophthalmology to take pact in the coming years. In
this way, we are pleased to inform you that the topic of the 2017-2018 TROPHY edition is “Novel
management of ocular sucface disease”.
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Harminder S. DUA
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Laboratoires Thea’s involvement in education in ophthalmology is Long-standing, and the
TROPHY contest is just one example. The ficst edition of the TROPHY contest for clinical
cases in ophthalmology took place in 2012 and was an instant success. TROPHY is one of the
best examples of encouraging young ophthalmologists and offering them the opportunity to
share their experience in treating complex cases.

| was honored to be chair of the 5® edition of TROPHY, which covered a specific topic of personal
intecest to me: "NON-SURGICAL TREATMENT OF CORNEAL DISORDERS”.

This pacticular subject was chosen because management of cocneal problems has evolved
rapidly during recent years. Corneal reseacch is cucrently on the rise, mainly due to the fact
that diagnosing and treating problems of the cornea and ocular sucface have high pcriority in
modern ophthalmology and hold the key to maintaining and restoring vision. We received 117
entries from 23 countries this year. The three winners were chosen by a jury of intecnational
expects.

The three cases were of high quality, very interesting, and presented and discussed well by the
candidates. You can read for yourself all the details in this brochuce.

| hope you will enjoy this brochure as much as | did. Please cemember to share this with your
colleagues, emphasize the opportunity TROPHY presents and encourage them to apply for
the next edition.
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TROPHY WINNERS
AT THE AWARD CEREMONY
DURING THE ARVO 2017 MEETING
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Théa gave 3 applicants the opportunity to present an unpublished clinical
case to an intecnational audience during the Théa symposium at the 2017
ARVO meeting.

From Lleft to right: Laura Vermuso, 1°* place, Jean-Frédécic Chibret, President of Laboratoices Théa,
ria Poi

Eduardo Sebastian Arellano Acias, 2" place, Ma menidou, 3* place, Prof. Hacminder DUA.
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REFRACTORY CHILDHOOD
OCULAR ROSACEA
TREATED BY INFLIXIMAB

* INTRODUCTION »

Childhood ocular rosacea is a rare and often misdiagnosed disocder asso-
ciated with chronic blepharitis, and in many cases, chalazia and phlyctenular
keratoconjunctivitis ', It is also known as blepharokeratoconjunctivitis (31,

Childhood ocular rosacea is believed to be the consequence of chronic
meibomian gland dysfunction, which is cesponsible for chronic inflammation
of the ocular sucface. Stagnation of the meibum, due to an increase in its
liouefaction temperature, encourages secondary bacterial infection. In
addition, the bacterial lipases affecting the meibum increase its viscosity. A
cell-mediated delayed hypersensitivity ceaction to bacterial exotoxins and to
bacterial parietals is at the origin of phlyctenular keratoconjunctivitis 1.

Childhood blepharokeratoconjunctivitis is known to be a rare condition
whose diagnosis is often delayed. It is commonly asymmetcrical without any
associated cutaneous signs I®, making diagnosis even more challenging.
Its clinical spectcum is polymocphous including conjunctival hyperemia,
superficial punctate keratitis, anterior blepharitis, recurrent chalazia,
phlyctenular keratoconjunctivitis and corneal infiltrates > °l.

Populations of India, Pakistan and the MiddlLe East have been shown to be more
seriously affected by this disease. There is an added risk of neovascularization
and corneal pecforation in its most severe forms Ul In young patients, we
must also consider the amblyogenic potential of the pathology, particularly
iccegular astigmatism Llinked to corneal scacring ¥l Thus, stepladder
management must be advocated, including eyelid hygiene, warm compresses,
a combination of oral and topical antibiotics, topical steroids, and steroid
sparing strategies such as topical cyclosporine A, which may be necessary
depending on the severity of the disease [’l. Appropriate and sometimes
mocre aggressive treatments of this chronic condition are essential to avoid
amblyopia, blinding corneal scars and other complications '],
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Biologic agents have revolutionized the cace management of many autoimmune
diseases. Infliximab is a chimeric monoclonal antibody biologic systemic dcug
tacgeting tumor neccosis factor alpha (TNF-a). It has been approved by the
Food and Drug Administcation (FDA) and the European Medicines Agency
(EMA) for the treatment of Crohn's disease, ulcerative colitis, psoriasis,
psoriatic acthritis, ankylosing spondylitis, and rheumatoid acthritis.

We report a case of refractory childhood ocular rosacea, which required an
increased course of treatments Leading to biologics.

* CASE REPORT

The case concecns an 11-year-old gicl refecred in 2009 for bilateral
keratoconjunctivitis and recuccent chalazia with a history of facial dermatitis.
Clinical investigation revealed a previous history of acne rosacea in the
patient’s mother and atopy in the patient’s sister. The initial clinical findings
showed large Llimbal phlyctenules in both eyes (Figure 1). Best-corrected
visual acuity was measured at 20/32 in both eyes. There was no sign of ocular
allergy such as giant papillacy conjunctivitis or Trantas dots.

Figure 1: Right eye (A) and Left eye (B). Initial slit Lamp images demonstcating Llacge bilateral Limbal phlyctenules.

Blepharokeratoconjunctivitis associated with rosacea was suspected. Cuta-
neous rosacea was confirmed by histological analyses of cutaneous biopsy
showing numerous non-necrotizing epithelioid granulomas with giant cells
sometimes centered on hair follicles in keeping with granular rosacea.

Sarcoidosis, the main differential diagnosis as regards histological analyses
was ruled out by pecforming a chest abdomen pelvis computed tomography
scan, by angiotensin converting enzyme dosing and cespiratory functions tests
Looking for a restrictive syndcome. Lupus was also ruled out by pecforming
a biological check-up. Clinical cutaneous signs were not compatible with
psoriasis or atopic dermatitis.

Despite systemic treatment combining doxycycline 100 mg per day, Local
corticosteroid therapy with topical dexamethasone b drops per day, topical
azithcomuycin 1.5%, topical cyclosporine A 2% (2 drops per day) and regular
eyelid hygiene, this young gicl remained steroid dependent. Therefore, the
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REFRACTORY CHILDHOOD OCULAR ROSACEA
TREATED BY INFLIXIMAB

symptoms recucced when the Local corticosteroid therapy dexamethasone
was decceased to 2 drops per day (Figure 2). On the contrary, the cutaneous
inflammation regressed with doxycycline treatment alone.

Figure 2: Lacge Limbal phlyctenule cecuccenceinthe Left
eye despite doxycycline trceatment, topical dexametha-
sone 2 drops per day and topical cyclosporine A 2%
(2 drops per day).

In April 2011, at the age of 13 years, given the potential involvement of a sight-
threatening corneal disease, systemic cocticosteroid therapy was started
at 0.5 mg/kg of prednisone per day without success. The symptoms recur-
red when the Local corticosteroid therapy dexamethasone was decreased to
3 drops per day and prednisone 10 mg a day (Figuce 3). Then, azathiopcine
(125 mg per day) was added. Unfortunately, this did not prevent the wocse-
ning of the condition in the right eye, which until then had been Less affected
(Figuce k). Visual acuity in her right eye was Limited to counting fingers and to
20/200in her Left eye.

Figure 3: Recurrence of cocneal involvement in the Left
eye despite doxycycline trceatment, topical dexametha-
sone 3 drops per day, topical cyclospocine A 2% (2 dcops
per day) and prednisone 10 mg a day.

b

Figure 4: Right eye (a) and Left eye (b). Cocneal involvement worsening in both eyes despite doxycycline treatment,
topical dexamethasone 8 drops per day, topical cyclospocine A 2% (2 drops per day), prednisone 15 mg a day and
azathioprine 125 mg per day.
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The case of our young patient with sight-thceatening ocular sucface disease
thought to be an exceptionally severe case of childhood ocular rosacea was
presented in multidisciplinary meeting. In July 2013, intravenous treatment
by anti TNFa (infliximab, 5 mg/kg every 8 weeks) and weekly 12.5 mg
methotrexate were introduced, in combination with steroid therapy increased
to 1 mg/kg of prednisone per day. This treatment provided complete cemission
with weaning off steroid therapy. However, best-corrected visual acuity
remained Limited to 20/63 in the Left eye due to corneal opacity but increased
to 20/25 in the right eye (Figure 5).

Figuce 5: Right eye (A) and Left eye (B). Slit Lamp images demonstcating complete remission in both eyes 4 months
after treatment introduction including intravenous infliximab, weekly oral methotrexate and prednisone 10 mg.

In July 2015, infliximab was stopped after two years of treatment. Three
months Later, the ocular surface inflLammation recurred with reappearance
of corneal neovascularization (Figuce b). The patient was still treated with
oral doxycycline and methotrexate. Infliximab was started again providing
complete regression of symptoms (figuce 7) and withdrawal of Local and
systemic corticosteroids. The patient remained in steroid-free remission.

Figure b: Right eye (A) and Left eye (B). Recurrence of cocneal involvement in September 2015 after withdrawal of
infliximab.

Figure 7: Right eye (A) and Left eye (B). Remission in both eyes after infliximab reintroduction.
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* DISCUSSION %

The treatment of childhood ocular rosacea is based on its presumed
physiopathogenic mechanisms and relies on Llid hygiene and antibiotics to
control bacterial proliferation and to improve meibomian gland function.
Oral cyclines may induce the reduction of Lipases produced by the commensal
staphylococci diminishing the Liberation of toxic fatty acids produced by the
hydrolysis of meibomian Lipids ). This treatment is authorized for children
over eight years of age due to risk of tooth staining "'l For children under
eight years of age, antibiotic treatment by macrolide (ecythromycin oc
Jjosamycin) might be suggested. However, these Last two antibiotic treatments
have now been replaced by Local azithcomycin, whose simplified therapeutic
approach encourages observance in children PBl. Corticosteroid eye drops['?
or cyclosporine A eye drops as corticosteroid-sparing agent are associated in
the most severe forms of disease ],

Although ocular manifestations usually respond well to antibiotic therapy
and local therapy, systemic immunosuppressive therapy is required in
extreme cases, as reported here. In particular, a more severe form of the
disease, with a greater likelihood of developing corneal vascularization,
marginal corneal ulceration, and cocneal phlyctenules has been reported
in Asian and Middle Eastern childcen I "3l Among fifty-one Asian patients,
diagnosed with pediatric blepharokeratoconjunctivitis, one patient had severe
inflammatory disease that required systemic control with oral prednisolone
and five patients required surgical treatment. Among these five patients, three
requiced deep Lamellar keratoplasty (2 tectonic and 1 optical), and two had
cornea gluing alone "], However, destructive phenotype has been described
in white childcen, which may require systemic immunosuppression. Indeed, due
to persistent active disease, three among ten white European adolescents
with an aggressive condition, were stacted on systemic immunomodulatory
tceatments (azathioprine, mycophenolate mofetil or prednisolone), despite
ongoing treatment with Local steroid therapy ™. These treatments achieved
disease remission within three months with no adverse events reported.

In the case reported here, corcticosteroid use and the addition of azathioprine
failed to control ocular sucface inflammation because our patient remained
steroid dependent. Therefore, treatment had to be intensified with biologics.
The off-Label use of infliximab, by analogy with tceatments used for severe
cases of mucous membrane pemphigoid['], was started after multidisciplinary
discussion with pediatricians and dermatologists. As far as we know, there
have been no other reports in the Lliterature of childhood ocular rosacea in
children or in adults treated by biologics.

Corneal complications of rosacea, such as phlyctenules and corneal
infiltcates are thought to be caused by means of an immunological specific
T-cell response BBl There is substantial evidence that TNFa has protective
effects against T-cell-mediated autoimmunity, which may explain its efficacy
hecel™®],
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Nonetheless, a male patient with a granulomatous variant of cutaneous
rosacea was treated with adalimumab for 3 months without any improvement
on dermatological Llesions [, Furthermore, the development of severe
cutaneous rosacea in a patient treated with infliximab for ulcerative colitis
was reported in 20091, Hence, studies are required to evaluate the efficacy
and tolerance of anti-TNFa. in the management of ocular and dermatological
rosacea.

Lastly, topical anti-TNFa known as ESBA105, although not curcently
available commercially, could be a future option in the management of ocular
complications of rosacea "],

* CONCLUSION x*

Severe forms of blepharokeratoconjunctivitis or childhood ocular rosacea
are well known, though fortunately rare. This pediatric case of exceptionally
seriousblepharokeratoconjunctivitisundeclinestheimportance ofappropriate
and sometimes aggressive treatments.
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SQUAMOUS CELL
CARCINOMA:
AN ATYPICAL

PRESENTATION

* INTRODUCTION x*

Souamous cell or epidermal carcinomais the most common ocular neoplasia(®
It can arise from cocrnea or conjunctiva and has the capacity to spread theough
Local dissemination or, Less commonly, by metastasis. It has a wide spectcum
of histological presentation that goes from displasia (mild, moderate oc
severe) to conjunctival intcaepithelial neoplasia (NIC) and invasive sQuamous
cell carcinoma (24

These types of Lesions are more frequent in males and tend to have a higher
incidenceinolderpeople. Theleadingriskfactorisultravioletexposure (sunlight).
Other factors associated with this pathology ace the presence of congenital
genome repair anomaly, such as xeroderma pigmentosum, human papilloma
vicus (HPV) infection and any condition that produces immunodeficiency, such
as HIV/AIDS. Squamous cell carcinoma has been associated with other oculac
surface lesions, such as pterygium, cysts and nevi. 4

Clinically, sqQuamous cell carcinoma may present with a wide variety of
manifestations. Lesions can be nodular, diffuse or placoid. The Later can be
further divided into gelatinous, papillifocm, velvety and Leukoplakic. Lesion
can be completely avascular or have plenty of vascular supply. The presence
of nutritious or sentinel vessels, tortuous or cork Llike vessels is highly
suggestive of squamous cell carcinoma. Color may vary from transparent-
unpolished glass to grey or pigmented Lesions. The size of the neoplasia can
also be quite variable, ranging from millimeters to a few centimeters in its
mayor diameter.?*) Specifically talking about corneal disease, the Lesion
is usually pre-invasive and avascular, with tendency to arise from central
cornea and have a centrifuge growth. Lesion is grayish- glassy and affects
central vision due to pupil axis involvement.3*
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Patients may complain about “chronic conjunctivitis”, fluctuating red eye,
foreign body sensation, tendecness and icritation. They may also report visual
acuity decrease due to affection of the visual axis by the lesion or induced
refractive errors by icregular corneal curvatuce. (V2

Treatment of ocular surface sqouamous cell carcinoma has many variants.
Surgical excision, cryotherapy and chemotherapy are some of the options
and they can be used alone or combined. Among chemotherapeutic agents
intecfecon a2b, mitomycin C (MMC) and 5- fluorouracil (5-FU). Success
rates differ from series to series, and rates of recurrence go from 9% to 53%
depending on the consulted Literature. ¢

* *

A77yearoldmalepresentedwitha10monthhistoryof red eye andintecmittent
foreign body sensation and tenderness in the right eye. He reported diagnosis
of systemic hypertension and type 2 diabetes mellitus of eight years of
evolution, cuccently under pharmacological control. He was under topical
treatment with acyclovic 3% (5 times a day) and sodium hyaluconate 0.4%
(5 times a day).

His visual acuity was 20/1200
(19 LogMAR) on the affected euye,
with papillacy ceaction in the tarsal
conjunctiva and Meibomian gland
dysfunction. An epithelial defect
of 7mm x bmm was also found,
with underlying stromal melting.
Topical medication was modified
and topical gancyclovic 1.5mg/g
(@ 5hrs) was initiated under the
suspect of herpetic geographic
ulcer. (Figuce 1.)

Figuce 1: Corneal epithelial defect before treatment
adjustment.

Even though the patient reported improvement of symptoms after 10 days
of treatment, the epithelial defect increased to 8mm x bmm. Perilimbal and
stromal vascularization was found, some of them with cock appearance. Visual
acuity remained stable. Due to lack of response to treatment, oral acyclovic
was initiated (4L00mg po QL.5hrs)

One week Later, patient remained with symptoms and epithelial defect persisted.
At this point, diagnosis was Questioned and therapeutic approach was modified.
Treatment was established for a neurotrophic ulcer. Topical sodium hyaluconate
0.4% (@ 2hcs) and dexpantenol 5% qid was initiated and occlusive patch was
placed.
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Two months later, patient reported
no symptoms. Even though there
was a clinical improvement, patient
remained with same visual acuity
(20/1200; 19 LogMAR), hypecemic
conjunctiva, pecrilimbic vessels with
cork appearance and an iccegular
corneal epithelium, with stromal
edema and Loss of corneal transpa-
cency. (Figuce 2.)

Figure 2: Persistenticcegular epithelium with patchy stro-
mal edema.

These new findings conducted to take an impression cytology of the perilimbic
corneal epithelium, which reported neoplastic sQuamous epithelial cells, with
Loss of nucleus- cytoplasm relation, with big, pleomorphic nuclei and iccegular
cell membcranes, thick granular chromatin and micronucleolus with scacce
mitotic figures. Histological findings were compatible with sqouamous cell
carcinoma with moderate diffecentiation (Figuce 3). With this diagnosis, topical
treatment was established with intecferon a2b 1 million IU/mL gid.

Figure 3: Squamous cell carcinoma with moderate diffecentiation

After two months of treatment, cocneal transpacency was recovered, corneal
epithelium showed uniformity and perilimbic vessels showed disccete involution.
Visual acuity after treatment was 20/80 (0.6 LogMAR).
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* DISCUSSION %

Souamous cell caccinoma is an uncommon diagnosis, even though is the most
common ocular sucface neoplasia. For a proper diagnosis, clinician has to have
a high Level of suspicion based on the characteristic findings of this pathology.

Most of the literature reports classic presentation of this kind of diseases
(displasia, intraepithelial neoplasia and invasive caccinoma), but it may have an
atypical presentation Like the case of our patient, which presented a persistent
epithelial defect. On ficst instance, it was managed as a hecpetic ulcer, then as a
neurotrophic ulcer and finally as a squamous cell caccinoma. Initial thecapeutic
approach was based on clinical findings and epidemiologic probability.

A key element to the proper diagnosis was the presence of abnormal vessels in
the corneal periphery, which, according to the consulted bibliography, should
always rise the suspicious of a malignant underlying process, especially if they
have uncommon appearance, such as cork vessels. A second key element was
the partial response to an adequate treatment to the original diagnosis, which
forced to reanalyze the case and its evolution.

Although one of the ficst treatment Lines for this disease is the surgical excision,
topical treatment was elected due to Lack of a defined Lesion borders and the
integrity of corneal structure. Fortunately, clinical response to chemotherapy
was optimal, based on the described regimens for intecferon a2b.

Of the available chemotherapeutics described to treat squamous cell
carcinoma, intecferon a2b has not been associated with Limbal stem cell damage
and has demonstrated efficacy as a single- agent treatment. It is a cytokine
with antineoplastic and immune functions which action mechanism is though to
be the modulation of enzymatic intracellular response, cell proliferation and
increased cytotoxic response of Leukocytes. &9

Intecferon a2b is usually prepared to 1 million IU/mLl for topical use as eye
drops and is cecommended L4 to b times a day until clinical resolution of Lesion
is noted, which in average takes 8 to 10 weeks according to consulted Literatuce.
Some authors recommend continuation of tceatment up to one month after
resolution. Intecferon a2b has also been described for subconjunctival use. &9
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* CONCLUSION x

The main Lesson from this case is to always keep in mind that diseases may
have ecratic behavior. This case report should serve as a guide to those whose
practice is centered on eye sucface diseases, since there may be underdiagnosis
of sgquamous cell caccinoma due to atypical presentations.

Unlike nodular, diffuse or plague Lesion (classic presentation), this patient’s main
findings were a persistent epithelial defect with stcomal edema and abnormal
pecrilimbal vessels. Once other more common causes of these findings are ruled
out, complementary tests should be done if thece is no conclusive diagnosis.
When ocular sucface sqQuamous cell carcinoma is to be tested, impression
cytology is a good alternative, since it is a noninvasive technigue that can be
easily done at practitioner’s office.

The Location of this type of neoplasia offers the possibility of different types of
treatment. Besides surgery, topical treatment with antineoplastic medications
has offered good results, being Intecferon a2b a very good option with clinical
response over few weeks of treatment in most cases.
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CORNEAL MELT:

A PARADOXICAL
ADVERSE EVENT
TO INTERLEUKIN-6
RECEPTOR BLOCKAGE?

* INTRODUCTION »

In cheumatoid arthritis inflammatocy involvement of the cornea and sclera
is usually a sign of severe generalized cheumatic disease. Unless the disease
is properly identified and intense systemic therapy is instituted promptly,
the outcome for the afflicted eye and even the life of the patient is guarded.
Intensive comanagement of the patient with cheumatologists using systemic
and topical anti-inflammatocy as well as immunomodulatory therapy is
mandatory to ensure good visual and general outcome.

We describe a case of a 39 years old gentleman with known cheumatoid
arthritis, who was well managed for his systemic disease by tocilizumab
therapy since 12 months. However he was complaining of cecent onset severe
redness and pain in his eyes as well as reduced vision despite good general
contcol of his disease.
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* *

A 39 years old male of Egyptian descent was cefecred from the theumatology
secrvice. He had been treated with methotcexate (MTX) 15mg/week and tocili-
zumab 500mg iv. every four weeks since 12 months for his cheumatoid acthri-
tis, which had been diagnosed in 04/2005 and showed a marked involvement of
shoulders, hands, knees and feet bilaterally.

Figure 1: Mackedly afflicted joints of the Left hand.

With the therapy he had noticed marked improvement in joint pain and motion
range. However since two months he noted increased redness of both eyes
with marked pain, and sensitivity to light especially in his Left eye. He was
referred from the cheumatology service.

On initial presentation in 03/2011 he presented with a cocrected visual acuity
of 20/30 in his right eye (RE), 20/100 in his Left eye (LE). His conjunctiva and
sclera was heavily inflamed in both eyes (OU) with macked granulomatous,
centrally ulcerated episcleral lesions more pronounced in the right eye
superiorly (Fig. 2, 3).

Figuce 2: Granulomatous, ulcerated Lesion RE. Figure 3: Granulomatous, ulcerated Lesion LE
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His right eye showed punctuate
keratopathy, his Lleft revealed a
central, round, flat corneal ero-
sion (Fig. &t). The antecior chambers
were nocmal in both eyes. The fun-
dus exam was uncemarkable OU.

A conjunctival swab and blood work
up was performed.
A biopsy was taken from the Lesion

of the f'ght eye. Fgure 4. A central, round, flat corneal erosion Left eye
(accow).

Topical therapy was started with prednisolone acetate eye drops b times/day,
ofloxacin eye drops 4 times/day and copious use of non preserved hyaluronic
acid artificial tears. Systemic prednisolone 60mg/die was added to the existing
systemic therapy. His blood work up was uncemarkable for inflammatory
parameters as well asinfectious diseases such as tuberculosis or syphilis. The
conjunctival swab was negative for bacteria and chlamuydia trachomatis. The
biopsy revealed chronic granulomatous and active infiltrates characterized by
eosinophil granulocytes, Lymphocytes and plasma cells with some histiocyte
aggregations.

Despite the systemic therapy of
60 mg prednisolone added to MTX
and tocilizumab the granuloma in
the right eye enlarged (Fig.5) and
the corneal erosion in the Left eye
progressed to a central ulcer with
beginning tissue melt in the ensuing
L weeks.

Fgure 5: The enlarged progressing granuloma in the cight eye.

Locally secum eye drops were added hourly and azithcomycin eye drops 4
times /day were used instead of ofloxacin eye drops. Since the situation did not
change and further Loss of corneal tissue due to uncontrolled inflammation
was feared, the decision was made to pecfocm an amnion membrane transplant
in the Left eye (Fig.b).

Figure b: Anterior segment OCT of the Left cocnea after sandwich techniQue amnion membcrane transplant, demonstra-
ting cocneal scar and centcal thinning with masking multilayeced epithelium.
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The sclera granulomas were unchanged. Together with the rheumatologists
we decided six weeks after initial presentation to switch the systemic
immunosuppcressive therapy. The cheumatologists initiated a therapy with
certolizumab pegol.

After two more weeks of intensified topical therapy with secum eye drops,
prednisolone acetate eye drops b times /daily and moxifloxacin eye drops
L times /daily as well as a therapeutic bandage contact lens the sclera
granulomas slowly regressed (Fig.7) and the Left cornea healed Leaving a
paracentral subepithelial scar.

Figure 7: Granuloma right eye regressed after cessation
of tocilizumab therapy.

From 7/11 to 9/14 the patient was treated by the rheumatologist with certo-
Lizumab pegol and by the ophthalmologists by frequent 0,3% non preserved
hyaluronic acid eye drop application. Sometimes slight decompensation of
the Left corneal epithelium with corneal fluorescein punctate staining occur-
red which could be managed by contact Lens application and dexamethasone
unpreserved eye drops 2 times /daily, when flare ups occucred. His visual
acuity remained stable at corrected 20/20 right eye and 20/50 Left eye, with
a beginning cataract in his Left eye and the cocneal subepithelial scar (Fig.8).

Figure 8. Residual corneal scacring in Left eye after ces-
sation of tocilizumab. Managed with actificial tears and
rigid gas permeable contact Lens.
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In 10/1L the patient presents with increased sensitivity to Llight, beginning
granulomatous episcleral lesions in both eyes (Fig9) and a non healing
central corneal erosion in his Left eye. Additionally Long strands of mucus
were present in both eyes (Fig.10).

Figure 9: Recurcrence of granuloma in right eye after
reexposure to tocilizumab.

Figuce 10: Left eye with bandage contact lens for non healing central ecrosion and pain management. Also note
pathological mucus formation (accow).

Topical therapy with bandage contact Lens to the left eye and serum eye
drops was started together with b x unpreserved dexamethasone eye drops
OU. The situation slowly worsened over three weeks.

The patient then revealed that his new rheumatologist had started him on a
new preparation of tocilizumab 162mg sc once a week since 3 months, thus
reexposing him to the drug used in 2011 on initial presentation.

After consultation with the rheumatologist the systemic therapy was
switched to abatacept 125mg sc plus methotrexate 15 mg every week and the
granulomas slowly regressed over the ensuing 2 months.

The topical therapy was switched to b x hyaluronic acid OU and polycacboxy-
methylglucose sulfate matrix eye drops every other day OU in ocder to expe-
dite corneal healing.
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The patient presented Last in September 2016 with a systemic medication of
abatacept 125mg sc plus methotrexate 15 mg every week for his cheumatoid
arthritis with acceptable results. Visual acuity was 20/20 RE and 20/60 LE.
The eye exam showed mildly injected conjunctiva OU, regular cornea in his
right eye (Fig. 10 a), a subepithelial central scar in his Left eye (Fig.10 b) and
calm anterior chamber OU. The fundus is uncemackable OU.

Ub Fram T
Figure 10a: RE with slightly dry eye symptoms but otherwise nocrmal antecior segment.
10b: LE after cessation of reexposure to tocilizumab with subepithelial iccegular scar causing iccegular astigmatism.

Figure 11: Antecior segment OCT of LE after cessation of reexposuce to tocilizumab. Demonstcrating considecable
corneal thinning, subepithelial iccegular scar causing iccegulac astigmatism and bandage contact Lens.

Local therapy with non preserved 0,3% hyaluronic acid eye drops every hour
and eventual use of a bandage contact Lens when necessary in the Left eye is
continued. The patient is content and able to work.

* *

We present a case of a man who was exposed to tocilizumab treatment for his
rheumatoid acthritis twice, ficst as i.v. infusion once a month and on the second
occasion scinjection 162mg every week. Tocilizumab is a humanized monoclonal
antibody against the ILb6 receptor. It is an immunosuppressive drug mainly
used in rheumatoid arthritis. It is however also used in severe inflLammatory
diseases of the eye such as scleritis!Y or uveitis?.

On each exposition our patient presented with severe bilateral granulomatous
scleritis and central keratitis moce pronounced in his Left eye. The effect of
tocilizumab on his joints was good. Despite intensive topical anti-inflLammatory
treatment, the scleral and corneal situation only got better when the
tocilizumab was discontinued by the rheumatologists and the systemic
medication switched to another biologic agent.
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The advent of biological agents has dramatically changed the therapeutic
approach to a variety of systemic immune-mediated diseases, such as chronic
inflammatory cheumatic diseases (cheumatoid acthritis and spondyloacthritis),
plague psoriasis and inflammatory bowel diseases (Crohn's disease and
ulcerative colitis). Cuccently, five tumor necrosis factor o (TNF-a) blocking
agents are available: three monoclonal antibodies (infliximab, adalimumab,
golimumab), a p75 TNF-a soluble receptor (etaneccept) and a Fab’ fragment
associated with a pegol molecule (cecrtolizumab). With the improved
understanding of the pathophysiology of immune-mediated diseases, new
relevant therapeutic tacgets have been identified, Leading to the development
of new biological drugs. In this setting, anti-CD20 (rituximab), anti-intecleukin
(IL)-1 (anakinca), anti-IL-b (tocilizumab) and a fusion protein inhibiting the
costimulatory pathway (abatacept) have been developed for the tceatment of
rheumatoid acthritis.

Of course one would assume that these agents meant to treat the diffecent
sequelae of the disease would also positively affect the ocular involvements.
So potentially two reasons could be the cause for the repeat granulomatous
scleritis and non healing erosions Leading to cocneal melt in our patient.

Ficst, the dosage of tocilizumab might be too Low to influence the oculac
involvement. This sometimes is the case in uveitis accompanying systemic
inflLammatory diseases. For example in uveitis patients treated with
adalimumab, antibodies against adalimumab may form. This immunogenicity
is more common in patients in whom uveitis is associated with a systemic
diseasel’l. Therefore clinicians sometimes recommend higher dosages of
adalimumab for the ocular involvement than required for the treatment of e.g.
joint involvement.

Open-Llabel studies and post hoc analysis of randomised controlled trials in
patients with SpA indicate that anti-TNF-a agents may reduce the frequency of
uveitis flares. On the other hand, anecdotal reports have suggested that uveitis
can occur during anti-TNF-a therapy which might be due to undertherapyl“.

Theoretically this could also have happened in the presented case, because
after the switch to a more targeted and efficient therapy the scleral and
corneal involvements resolved.

The second explanation is that, we might have seen a paradoxical adverse
event. Paradoxical adverse events (PAE) are gaining more and more attention
in cheumatology. If extraacticular tissue such as the eye is involved theses
events are called borderline PAEs.

In general, PAEs are described as isolated events and they are mainly
reported with anti-TNF-a agents. This may be explained by the long-term
use of anti-TNF-a agents compared to more recently introduced biological
drugs. Certain PAEs such as uveitis, Crohns disease or sarcoidosis occur
more frequently with the TNF-a soluble receptor (namely etaneccept)
as compared to monoclonal antibodies, suggesting the involvement of the
diffecential immunological properties of these two classes of anti-TNF-a
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agents. Conversely, etaneccept is used for more than 15 years compared
to the more recently available anti-TNF-a monoclonal antibodies. The pre-
existing condition that requices TNF-a inhibition is in general well controlled,
indicating that the TNF-a agent is given at an adequate dosage or interval.
However, some PAEs correspond to conditions that usually regquire a high dose
regimen compared to the standard dose given for inflLammatory rheumatic
disease. For instance, adalimumab treatment in Crohns disease requires a
Loading dose at initiation. This could potentially explain cectain PAEs observed
with standard dose anti-TNF-a. The hypothesis of animbalance in the cytokine
milieu is advanced for most PAEs, especially for psoriasis, as well as a shift
towards a Th1 cytokine profile or unopposed production of IFN-al*,

IL-b is a macrophage/monocyte-derived cytokine and plays a role in the
promotion and maintenance of granulomatous inflammation through the
activation of CDL+ T cells®l. In patients with sarcoidosis, IL-b is increased in
bronchoalveolar fluid®l and in urine from patients with acute renal failurel’).
IL-b blockers should have a protective role in saccoidosis. However PAE have
been described with tocilizumab in sarcoidosis!®. Other possible induced
events have been reported with tocilizumab, such as eye inflammation
including uveitisl¥, onset of psoriasis!'®, and immune complex-mediated
glomerulonephritis™.

Whether the biological agent associated with PAE onset should be maintained
or not is a challenging issue that depends on a number of factors, nameluy: the
type of PAE and its severity, the preexisting condition that initially required
the biological agent, and the existence of alternative therapeutic options for
the underlying disease.

In our case the successful therapy consisted in taking the patient off the
tocilizumab which was suspected to produce the PAE plus local anti-
inflammatory as well as sucface reconstitution eye drops. Because of a
switch in the person of the treating cheumatologist the exposuce happened to
the patient twice. Up to date he could be sufficiently managed with systemic
abatacept.

The non healing corneal erosion and melt and the granulomas responded very
well to topical therapy with tear substitutes, dexamethasone eye drops and
polycarboxymethylglucose sulfate matrix eye drops once the tocilizumab
was halted.

This case illustrates once more that close comanagement and communica-
tion between treating cheumatologist and ophthalmologist is important for
the management of the patient.
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* CONCLUSION x

Patients suffering from systemic inflammatory disease may present with
various ocular involvement. The disease itself as well as side effects of the
necessary systemic medication may progress during the course of the disease.
In ocder to treat the patients adequately close cooperation between cheuma-
tologist and ophthalmologists is mandatory. This is the case especially in
patients with severe disease and those receiving relatively new therapies, for
which not all side effects might be known yet. This was the case in our patient
who was exposed twice to the IL-b receptor antagonist tocilizumab and on both
occasions experienced scleral granulomas, non healing corneal ecosions and
corneal melt, a condition which has not yet been described. After cessation of
the tocilizumab the Lesions healed with subepithelial corneal scar formation
with the help of topical dexamethasone, hyaluronic acid, polycaboxymethyl-
glucose sulfate matrix eye drops and a bandage contact Lens.
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A CONJUNCTIVITIS
HARD AS WOOD

* *

Ligneous conjunctivitis is a race cause of chronic conjunctivitis stacting at any
age from bicth to 85 years of age(” with a median age ranging from 3.5 to
5.5 years. Duration of the disease could range from few months to several
decades(. It is characterized by the formation of recucrent fibrinous pseu-
domembrane above the palpebral conjunctiva, triggered by infection, inflam-
mation, traumatism or sucgery. It is the most frequent manifestation of a sys-
temic disorder celated to a Quantitative deficit of plasminogen (pcevalence
1.6:1,000,0001) impaicing fibcin clearance. Cases were reported wocldwide®.
Normally, plasminogen is activated by tissue-type plasminogen activator
(t-PA) or urokinase-type plasminogen activator (u-PA) to form plasmin that
is cesponsible of fibrinolysis (Figuce 1).
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Figure 1: Schematic pathways of fibrin clot formation and fibcinolysis.
t-PA: tissue-type plasminogen activator; u-PA: urokinase-type plasminogene activator; X: factor X or Stuact-Prower
factor; Xa: activated factor X; PAI-1: Plasminogen activator inhibitor-1.

Aside from fibrin degradation, plasminogen is also involved in pericellular
proteolysis and wound healing®. Fibrin clearance deficiency is not associa-
ted with vascular thrombosis® and is Llimited to the extravascular tissues;
fibrin formation is mainly Located on mucosa, i.e. on the conjunctiva and to
a lesser extent gingiva, nasopharyngeal or pulmonary tract, brain’s ventri-
cular system, genito-urinary or gastrointestinal tract. Local production of
plasminogen and u-PA in tears during wound healing process® could evoke
a major role of fibrinolysis process on ocular sucface in comparison to other
mucosa and could explain the predominant involvement of the ocular sucface.
The pseudomembrane is an accumulation of fibrin, epithelial and inflamma-
tory cells(™. Chronic inflammation and icritation of the ocular sucface related
to pseudomembrane could Lead to blindness secondary to corneal damages
(Llimbal stem cells deficiency, corneal scar and neovascularization).

Several genetic mutations were identified on the gene coding for plasminogen
(Located on b@2b); the inheritance is autosomal recessive.

Several treatments were used and described in the Lliterature. Available
treatments either inhibit fibcin clot formation (hepacin®, argatroban®) or
activate de fibrinolysis (eyedrops® or systemic® administration of human
plasminogen, fresh frozen plasma®™, fibrinolysin(?). Local (cocticosteroids
or cyclosporin(®™) A) or systemic (azathiopcine(™) anti-inflammatory drugs
were also used; these treatments target ocular sucface inflammation that
induces fibrin formation. Few authors also reported the use of hyaluronidase,
alpha-chromotipsine and mitomycin C(%), or amniotic membrane graft(®).
Several associations of aforementioned treatments were reported. Human
plasminogen was recently reported and seamed efficient; nevertheless no
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recombinant plasminogen is available and plasminogen is a product derived
from human blood; its production is not possible in every country of the world
and it implies complex and expansive manufacturing practices to guaranty the
stability and the safety of the product.

We report a severe case of ligneous conjunctivitis treated with acrgatroban, a
dicect thrombin inhibitor.

* CASE REPORT *

A2 yearsoldgirl was referred for the management of a Ligneous conjunctivitis.
She was Algerian and her pacents were blood related (second-degree). She
had a plasminogegen deficiency type 1 with a plasminogen activity Level of
17%. The fFamily refused genetic screening. Work-up demonstrated a moderate
obstructive hydrocephalus. Her brother was also affected by plasminogen
deficiency and died at one year of age of complications related to occlusive
hydrocephalus.

She had bilateral pseudomembrane sevecely Limiting eye opening (Fig. 2-A)
that were associated to severe and painful diffuse punctate keratitis. She
had no treatment or previous sucrgical removal of pseudomembrane. We
intcoduced a treatment with sodium hepacinate eye drops (5000UI/mL), b
drops daily, associated to topical corticosteroids (flLuocometholone, &4 drops
daily), without success after 1 month of tceatment. Thecefore, we planed a
surgical removal of pseudomembrane and to intensify postoperative Local
treatment. Under general anesthesia, fibrinous pseudomembrane were
cemoved (Fig. 2-B,C,D). Removed pseudomembcane had a typical yellowish
aspect and wood-Llike consistency. A subconjunctival injection of fresh frozen
plasma was done at the end of the intecvention (Fig. 2-E). After the surgery,
sodium heparinate eye drops were continued houcly and we introduced
argatroban eye drops with the same regimen in association with topical
cocticosteroids (cimexolone, 3 times daily). Two months after the sucgery,
she could keep her eyes wide open without pain or photophobia; the palpebral
conjunctiva was not inflamed with mild deposits of fibcin (Fig. 2-F,G,H) that
are part of normal conjunctival wound healing process. Argatroban enabled
to avoid recucrence of severe fibrinous pseudomembrane after surgical
removal. Local treatments were progressively tapered, nevertheless they
should be continued and doses should then be adapted.
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Figure 2: Patient’s evolution before and after the sucgery associated to the treatment with Acgatcoban.
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A.Aspect beforethe surgery, afteraone-month treatment with topical heparin
and corticosteroids. Eyes are closed because of fibcinous pseudomembrane.
B & C. Magnified aspect are displayed in B (cight eye) and C (Left eye). D.
Aspect of the removed pseudomembrane (scale in centimeter). E. Immediate
postoperative aspect after bilateral removal of fibrinous pseudomembrane
and subconjonctival injection of fresh frozen plasma (accows). F. Two month
after the surgery, the gicrld could keep her eyes wide open. G & H. Aspect
of the conjunctiva of the right (G) and the Left (H) eye 2 months after the
surgery.

* DISCUSSION x

Argotroban was used with success in conjunction to topical heparin and
corticosteroids to avoid recucrence of pseudomembrane after surgical
removal.

There are no studies to compare the efficiency of treatments reported in the
literature. Several drawbacks of plasminogen substitute and fresh frozen
plasma can be Llisted: human origin with potential transmission of infectious
agents, specific conservation conditions with potential infection of the product
and their commerccial unavailability. Our choice was Llimited to commercially
available treatments as product derived from human blood would not be
available in her country. Acgatroban was used considering the initial severity
of the ocular involvement and also regarding reported frequent failuce of the
association topical heparin and cocticosteroids. Acgatrobanis dicect thcombin
inhibitor; thrombin is a proteolytic enzyme that converts fibrinogen into fibrin
that results in a clot formation after polymerization. Heparin acts indicectly,
inhibiting factor Xa that cleaves prothcombin (yielding to the active thcombin),
or by increasing antithcombin Il activity that inactivate thcombin. The effect
of argatroban combined to heparin could be synergistic('”). Only two reported
cases were treated with argatroban(”). It should be emphasized that sucgical
removal of pseudomembrane should be performed in association with the
appropriate medical treatment of the disease, and should not be considered
as the main treatment; surgical procedure alone will fail and could result in
worsen Lesions™.

* CONCLUSION x*

Topical argatroban is efficient in association to topical heparin and
corticosteroids to prevent recuccence of ligneous conjunctivitis related to
plasminogen deficiency. This association could be used when blood derived
products are not available.
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INVASIVE SQUAMOUS
CELL CARCINOMA OF
THE CORNEA TREATED
WITH MITOMYCIN EYE DROPS

* *

Squamous cell carcinoma of the cornea represent a particular clinical form
of sQuamous neoplasia of the ocular surcface, this rare Llesion affect more
frequently conjunctiva and the Llimbus, but there are pure cocneal forms
without conjunctival or Limbic invasion (.

That invasive tumor is more frequent in elderly and male patients @, it stems
from the epithelial cells of the ocular sucface, and its evolution is slowly
progressive (.

These malignancies can in a few years of change (five to nine years in most
litecatuce series), invade the epithelial basement membrane to become
invasive caccinoma (.

Exposure to UV.B &), infection with the human papillomavicus (HPV 16,18) ™ oc
immunosuppression ®) are the main aetiopathogenic factors usually involved
in this type of neoplasia.
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INVASIVE SQUAMOUS CELL CARCINOMA OF THE
CORNEA TREATED WITH MITOMYCIN EYE DROPS

Complete surgical excision for suamous cell cacinoma of the ocular surface
with 4tmm macrgin clearance without touching the tumour dubbed the « no
touch technigue » is the treatment of choice 7%, But the recurrence rate is
important, for this reason different therapeutic alternatives were develloped
specially topical therapies which offer a non-surgical method for treatment
of the entire surface, without defining tumor Limits (.

The pucpose of this report is to discuss the use of topical 4% mitomuycin ¢ as
a sole therapy for invasive and extensive corneal sQuamous cell carcinoma
without surgical excision.

*
*

A 57 year old man, without previously ocular history, worked as a security
guard, exposed to strong sun rays moce than 8 hours a day. He presented to
our department with reduced vision in the Left eye started 2 years earlier.

His best corrected visual acuity was 20/20 in the right eye, without anterior or
posterior segment alterations. On Left eye visual acuity was Limited to count
of fingers at a distance of Less than a meter, at the slit Lamp we found a Limited
pinkish richly vascularized sessile Lesion which is slightly raised and ending
with prominent blood vessels giving a raspbercy aspect.

With this clinical aspect suggesting malignancy, patient had a biopsy of the
tumor with a moderately diffecentiated invasive squamous cell caccinoma
(figure 1) as a result.

Figuce 1: Vascularized
corneal tumor of the Left eye
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Figuce 2:invasif Squamous Cell Caccinoma (A : HES*50, B: HES*100, C :HES*200, D :HES*400)

* TREATMENT »

Since radical treatments were refused by the patient, we opted for the
altecnative of using Mitomycin C eye drops (4 peccent for four cure periods),
explaining to the patient the higher probability risk of further tumor spreading.

* EVOLUTION *

Evolution was marked by a complete disappeacance of the tumor (Figures 3,
L4, 5, 6) and no sign of recidivism was found even after a two years follow up.
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Figure L: After the second cure

Figure 5: After the thicd cure

Figure b: 1 month after 4 cures of mitomycin eye drops  Figure 7: b months after treatment
Lpercent
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* DISCUSSION %

Squamous cell carcinoma is an extcemely rare cause of progressive corneal
opacification and neovascularization, and a delayed diagnosis may Lead to
unsuccessful treatment and Loss of the eyeball @,

Wide sucrgical excision has been considered the treatment of choice for OSSN
Lesions and specialized technigues for decreasing recucrence rates have been
described (%™, Despite adjunctive cryotherapy, intraoperative application of
alcohol, and other precautions, recuccence rates for OSSN following excision
range between 15% and 52% (%'2. Incomplete excision with positive surgical
macgins has been identified as a major risk factor for recucrence (9,

according to the literature the use of mitomycin C is recommended as
adjuvant therapy to surgical excision to reduce tumor size before surgery or
control of the tumor margins and prevent recuccence, but in case of lacge
tumor with invasion of the underlying structures radical treatment still the
only choice(?.

The treatment of this extenive tumor should be enucleation of this eye, but
given the patient’s refusing, treatment with Miomycin was started without ceal
conviction of the team especially when taking into consideration the excessive
size of tumor.

To our knowledge this is the ficst report in the Lliterature and we are unaware
of previous reports of this peculiar tumor covering the majority of the
sucface of the cornea treated with topical & % mitomycin C with a complete
disappearance of the tumor and could find no reference to it in a computer
search using MEDLINE.

* CONCLUSION x

This case highlights the possibility of conservative treatment despite extencive
tumor at the sucface and at depth of the cornea when the choice should be
made for a radical surgery, topical MMC can be used as a surgical adjunct for
invasive tumors, both preoperatively to decrease the size of diffuse Lesions
before surgical excision and postoperatively to risk of decrease recurrences.
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CHALLENGES IN THE MANAGEMENT
OF SEVERE FUSARIUM KERATITIS:
A ROLE FOR INTRASTROMAL
VORICONAZOLE

* *

Fungal keratitis is a serious ocular infection with potential for catastrophic
visual outcomes. Often diagnosed Late, and commonly resistant to treatment,
fungal keratitis may progress to deep cocneal involvement, corneal
descemtocoele, corneal perforation or endophthalmitis(?. We report a case
of severe Fusarium keratitis that highlights many important aspects of fungal
corneal disease, including delay in diagnosis and challenges with effective
clinical management, and report our experience with intcastcomal antifungal
therapy, an emecrging clinical therapeutic option aimed at reducing the need
for surgical intecvention.
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* CASE REPORT »

A 50 year old contact Lens wearer was referced by a Local unit to our Eye
Casualty clinic with an eight-week history of a Large right eye corneal ulcer
that was not responding to therapy. He had presented approximately b weeks
previously to the refecring unit with a 2-week history of ocular discomfort
and reduced vision OD (BCVA 6/15 Snellen, approximately LogMAR 0.4)
and was noted to have a corneal ulcer measuring 3 x &4 mm in size. Cocneal
scrapes were taken at presentation and he was commenced on intensive
topical treatment with cefuroxime 5%, ciprofloxacin 0.3%, ganciclovic 0.15%
and oral acyclovic 800mg five times daily. The clinical diagnosis at this stage
was herpetic keratitis with secondary microbial keratitis. The patient had
no history of herpetic eye disease and viral swabs were not taken prior to
antiviral treatment. One week later there had been some clinical response,
and the treatment was continued. Six weeks after his initial presentation
BCVA was b/48 (approx. 0.9 LogMAR) with a 3.5 x 3.5mm cocneal ulcer. The
initial corneal scrapes isolated Fusarium oxysporum and scanty growth of
Candida species, but no bacterial growth. Definitive anti-fungal therapy was
unavailable at the referring unit, and the patient was referred to our clinic for
ongoing management.

On presentation to our unit, BCVA was counting fingecs (CF) in the right eye
and b/4 Snellen (approximately LogMAR -0.2) in the fellow eye. Clinical exa-
mination demonstrated a large, purulent corneal ulcer OD, with a 3.1 x 3mm
epithelial defect and infiltrate on the temporal cornea, with some small deep
satellite Lesions superiorly, and feathery endothelial opacity. There was
a 1.Imm hypopyon and B-scan ultrasonography conficmed the absence of
vitreal inflammation (Figure 1). Corneal sensation was nocmal. The clinical
appearance was highly suggestive of fungal keratitis, supported by the posi-
tive microbiological isolate reported at the refeccing unit. The initial mana-
gement was to temporarily stop all the concurrent treatment and under-
take a new set of corneal scrapes for microbiological investigation, including
gram stain, blood agar, chocolate agar, sabaroud media, acanthamoeba
plate (non-nutrient agar oveclaid with E.coli). As his tceatment regime had
been consistent for a significant period of time, a minimum of 12 hours was
Left after stopping all treatment before samples were taken. He was admit-
ted and commenced on intensive topical treatment, comprising voriconazole
presecvative free (PF) and natamycin PF (houcly day and night), Levofloxa-
cin PF b times daily, atropine 1% PF bd, and oral voriconazole 200mg bd.
The hypopyon initially increased to 1.9mm on the first day, but the clinical
picture improved significantly over 5 days of admission, with the hypopyon
measuring <0.2mm and a smaller ulcer. The patient did not wish to remain
an inpatient, and was discharged on natamycin and voriconazole, each b times
daily, and oral voriconazole. On review three days later, the patient reported
increased pain and further reduced vision, with a recurcence of the hypopyon
(now 1.bmm) (Figure 2). The admission cocneal scrapes conficmed Fusarium
oxysporum as the isolated pathogen, and PCR demonstrated the presence of
Fusarium 18s RNA. The patient was re-admitted for intensive topical antifun-
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gals day and night, although the ulcer failed to respond adequately to treat-
ment. Six days after the re-admission, the patient underwent cocneal intra-
stcomal injection of voriconazole (0.3ml of Tmg/ml solution), combined with
intcacameral voriconazole (0.1mL of 0.5mg/ml) and cefucoxime (1mg), in a
dedicated clean room in the eye clinic. After 2 days, the ulcer had reduced in
size to 1.5 x 1.5mm, with a 0.8mm hypopyon, and the patient was discharged
home on hourly topical voriconazole and natamycin, Levofloxacin gds and oral
voriconazole 200mg bd. Clinic review a week Later showed an improvement in
the ulcer appearance, with BCVA improved to 6/24 (0.6 LogMAR). Intensive
topical antifungals were continued, with the addition of the topical Lubricant
sodium hyaluronate and ciclosporin 0.1%. Unfortunately, over the following
week the patient experienced an increase in ocular pain, and an impending coc-
neal perforation was noted at the base of the residual ulcer. He reported that
he had stopped using topical voriconazole a few days prior as it was causing
iccitation symptoms. Cocrneal glue was applied to the pecforation at the slit
Lamp, and a bandage CL placed (Figuce 3).

Figure 1: Clinical appearance on presentation to our Eye Clinic. (A) Lacge corneal epithelial defect and infiltrate, with
endothelial plague and hypopyon. (B) B-scan ultrasonography demonstrating absence of vitceal inflammation.

Figure 2: Clinical appearance on readmission,
10 days after commencement on antifungal
therapy. The large infiltrate, epithelial defect and
hypopyon had improved after initial treatment,
but deteriorated after a reduction in the intensity
of topical treatment at home. Note that topical
fluorescein had been instilled shortly before this
photograph as taken.
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Figure 3: (A, B) Two weeks after intrastromal voriconazole, the infiltcate was resolving and the hypopyon had
cleared, but an impending cocneal pecforation was apparent at the base of the residual ulcer, requicing application
of cyanoacrylate glue to cestore corneal integrity. (C, D) One week after cocneal gluing.

Within 3 weeks the patient had a significant clinical improvement with the BCVA
improving to 6/24 and with pinhole up to 6/12. The area of corneal thinning
eventually recovered with scacring and the cyanoacrylate glue detached and
bandage contact Lens was no Longer necessary. There are 2 main reasons why
the descemetocele appeared; due to necrotic cell death following tceatment
with intense antifungal, or an inflammatory melt-like process from chronic
inflLammation. Intrastcomal voriconazole may have also accelerated this
process due to dicect effect on the fungal infiltrate.

The decision to gradually reduce antifungal treatment was based on the
improving clinical pictuce, but due to increasing neovascularisation despite
ciclosporin drops and reducing infiltrate size, the decision was made 4 months
afterinitiation of antifungal treatment to introduce prednisolone 0.5% minims
twice a day. Despite rapid clinical impcovement within the ficst ten days (the
patient reported he could see much better and the redness had almost
disappeared), he re-presented 2 weeks Later with an increasingly painful eye
and Tmm hypopyon. He had a recucrence of the fungal infection from one of
the endothelial satellite Lesions with no external epithelial defect evident. The
steroid was stopped and natamuycin incceased to 1 houcly day and night with
oral voriconazole recommenced. Two weeks after this regimen he returned
to the stage just prior to stacting steroid drops. The decision was made to
avoid any steroid drops until all endothelial signs disappear, and continue
natamycin drops ods and oral voriconazole with the only anti-inflammatory
drop being ciclosporin as it also has antifungal properties. At the time of
writing, the clinical appearance is improving, with BCVA 6/12.
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* DISCUSSION %

Fungal keratitis accounts for approximately 1-44% of cases of microbial
keratitis, with the incidence varying markedly depending on geographical
Location®. Traditionally associated with tropical and subtropical areas, the
most common risk factor is agricultural trauma with vegetable matter or
soil contamination, accounting for up to 40-50% of all cocrneal infections in
some countries, such as India®*. Fungal keratitis is becoming increasingly
common in developed countries, with use of contact Lenses and their solutions
emerging as a crucial risk factor in cecent years. One large series of fungal
keratitis cases from 10 tertiary centres in the United States identified CL
wear as the presumed risk factor in 37%, with ocular trauma accounting for
25%®). Ocular surface disease is also an important risk factor, especially for
infections with yeast, such as Candida®®.

Awareness of fungal keratitis associated with CL use has increased signi-
ficantly since an outbreak of Fusarium keratitis in the United States and
Singapore in 2004-2006(). Outbreaks were subsequently also reported in
other countries, including France® and Switzerland®, and studies found a
new contact lens care solution, ReNu with MoistuceLoc (Bausch & Lomb)
was Likely responsible for a majority of cases, possibly due to Loss of fungis-
tatic activity of the Llens care solution with failuce to regulate storage and
transport temperatures(®. Our patient was a long-term user of monthly
soft contact lenses, and as such was at risk of developing corneal infec-
tion. Although the culprit Lens care solution in the previously documented
worldwide outbreaks has been withdrawn, and we cannot dicectly attribute
our case to the Lens care solution, it does correlate with epidemiological evi-
dence of increasing cases of Fusarium keratitis associated with CL wear(,
and highlight the fact that clinicians should have a high index of suspicion for
fungal keratitis in a CL wearers presenting with corneal infections.

As demonstrated in our case, there can often be a considerable delay between
the onset of symptoms and the confirmation of diagnosis of fungal keratitis.
Early fungal keratitis may be clinically indistinguishable from other causes
of microbial keratitis, and our patient was managed for several weeks by the
referringunit as a presumed case of viral and bacterial keratitis until Fusarium
oxysporum was isolated on microbiological sample. Upon presentation to our
department the case had many classic features of fungal keratitis, including
deep-seated ulceration, feathery borders, endothelial plague and hypopyon
(Figures 1 & 2), and further conficmation of the diagnosis was provided by
PCR. Severe features at presentation, such as the presence of hypopyon, ace
indicative of a poor prognosis and many will need early surgical input.

Conventional methods for diagnosis of fungal keratitis include Gram stain,
Giemsa stain and 10% potassium hydcoxide (KOH) wet mount, the latter
being one of the most common dicect microscopy procedures for detection
of fungal elements as it is inexpensive and rapid, although its sensitivity is
Limited..t Sabouraud dextrose agar is a commonly used cultuce medium
for isolating fungi, although may take several days for a positive cultuce.
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Although relatively expensive and not widely available, PCR has emerged
as a highly sensitive and specific diagnostic test, with results available in
hours, rather than days(>'). Technical Limitations of PCR include artefactual
amplification of non-pathogenic ocganisms and DNA, potentially Leading to
over-diagnosis, and so PCR as a stand-alone diagnostic method for fungal
keratitis is not recommended(>"®). However, the rapid detection of fungal DNA
in cocneal scrape material may allow anti-fungal therapy to be commenced
at an earlier stage of keratitis, particulacly where there is a Lack of classic
clinical features. Our case may have benefited from a less protracted clinical
course had PCR been utilised eacliec in his management.

Medical Management

Timely commencement of appropriate antifungal agents is imporctant in the
management of fungal kecratitis in order to increase the potential for better
clinical outcomes. Although keratitis due to any fungal infection is serious
and may require surgical intecvention for definitive treatment, infection
with Fusarium species can be especially problematic, due both to specific
pathogenic mechanisms and also to the relative resistance of Fusarium to
antifungal treatment. It has been demonstrated that formation of biofilms
is a key pathogenicity determinant of Fusarium, cesulting in higher minimum
inhibitory concentration (MIC) values for commonly used antifungal
medications(™). Several studies have investigated the preferred antifungal
regimes for fungal keratitis, providing reliable evidence that natamuycin is
the preferred agent, especially for Fusarium infections. The Mycotic Ulcer
Treatment Trial compared topical natamycin versus voriconazole in 368
cases of Fusarium, Aspergillus and other filamentous fungal keratitis('®). It
found significantly better 3-month visual acuity and reduced Llikelihood of
corneal pecforation compared to voriconazole, especially in Fusarium cases,
thus favouring natamycin as the agent of choice against Fusarium. Shacma
et al reported a prospective, double-masked, randomised controlled trial
comparing the efficacy of topical voriconazole versus natamycin for the
treatment of fungal keratitis in 118 patients, demonstrating more patients
with healing ulcers and significantly greater improvements in visual acuity in
eyes treated with natamuycin, and a significantly better response to natamycin
in Fusarium keratitis than Aspergillus(®. Furthermore, two systematic
reviews have concluded that topical natamycin 5% is more effective than
topical voriconazole 1% in the treatment of Fusarium keratitis, and therefore
this should be the topical agent of choice where available("'®). In practice,
antifungal susceptibility testing is not routinely carried out and therefore
patients are Llikely to be treated with a combination of agents. Our patient
was managed with both natamycin and voriconazole, an approach supported
by in vitro data which has demonstrated synergism between these two agents
against many Fusarium strains('.
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A role for intrastcomal voriconazole

In common with many cases of fungal keratitis, our case failed to adequately
respond to intensive topical therapy and oral antifungals. We therefore
undertook intrastromal injection of voriconazole in an attempt to halt the
clinical deterioration and help control the disease process. The combination
of Limited spectrum of activity, poor ocular penetration and ocular sucface
toxicity associated with topical antifungal treatments has led to increasing
research into more targeted drug delivery, and in recent years there have
been several reports of advocating an advantageous therapeutic effect of
intrastromal injection of antifungal agents. Such an approach overcomes the
poor bioavailability of antifungal agents, provides a depot of antifungal agent
closetotheulceratedarea, fromwhereitis releasedintothe adjacentinfected
tissue®, and may prevent the need for more invasive surgical intecvention,
such as keratoplasty (Figuce 4).

Intrastramal \
injection
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Figure 4: Schematic representation of method of corneal intrastcomal injection

In a laboratory study evaluating the effect of intrastcomal voriconazole
against Fusarium solani keratitis in a rabbit model, there was a significant
reduction in clinical score (area/density of corneal opacity and sucface icce-
gularity), fungal colony forming units, signs of chronic inflammation and ante-
rior corneal vascularisation compared to topical voriconazole treatment(?,
In the clinical setting, Prakash and colleagues described complete resolution
of corneal ulcers in three patients with recalcitrant fungal keratitis cesistant
to topical antifungals®’, and Siatiri et al reported a dramatic therapeutic res-
ponse with reduction in infiltrate size and control of infection in two patients
with Fusarium keratitis®?. A case series of 12 eyes with microbiologically
proven fungal corneal ulcer, which did not respond to topical and systemic
voriconazole were treated with intrastromal injections of 50ug/0.1mL voricona-
zole, and enabled complete ulcer resolutionin 10 (83%) cases®®). A majority of
these cases, however, required two or three injections at 72 hour intervals for
adequate clinical response. Kalaiselvi et al ceported a lacge secries of 25 eyes
of fungal keratitis refractory to topical natamycin and voriconazole, inclu-
ding 13 eyes with Fusarium isolates, ceported cesolution of ulcer in 18 (72%)
patients®’). Twelve of these cases responded to a single injection, 2 required
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one repeat injection and 2 undecrwent a total of three intrastcomal injections.
A further two cases, similar to our case, had impending cocneal pecforation
during follow-up and were successfully managed with cyanoacrylate glue and
bandage contact lens. Intrastromal voriconazole has also been shown to be
a useful therapy in cases of Alternaria keratitis®®, recalcitrant Acremonium
fungal keratitis®, intecface infection in late-onset infectious keratitis after
DSAEK®), cataract surgery tunnel Aspergillusinfection®®, and post-photore-
fractive keratectomy fungal keratitis@??.

Despite the relatively broad antifungal spectcum of action of voriconazole®?),
there are some conflicting cesults in the literature, including possible species-
specific variation in susceptibility and response to intrastcomal administration.
One randomised study found no significant benefitinthe addition ofintrastromal
voriconazole over topical agents in 40 cases of uncesponsive fungal keratitisC?.
Niki and colleagues reported rapid clinical resolution of four case of fungal
keratitis caused by Candida after intrastcomal voriconazole, but recucrences
in cases of keratitis due to filamentous fungi (Fusarium and Aspergillus),
which required adjuvant treatment with topical and systemic antifungals and
progression to keratoplasty®?. Moreover, out of seven treatment failures in
the lacge case series of Kalaiselvi et al described above, Fusarium species
were responsible for six (86%), and only 7/13 cases of Fusarium kecratitis in
the series responded to intrastromal voriconazole®), iLLustrating the fact that
Fusarium may be a pacticularly resistant group of organisms. Amongst this
genus, F solaniis the most resistant and, along with F oxysporum (isolated in
our case), is amongst the most common isolate in fungal keratitisC?.

As mentioned previously, there is good evidence that natamycin is a more
effective therapeutic choice in the treatment of fungal keratitis. There are
cucrently no clinical reports of intrastromal delivery of natamuycin in the
treatment of fungal keratitis, but intrastcomal natamycin 5% has been
investigated in a rabbit model of Fusarium solani keratitis, and failed to
show significant benefit over topical therapy alone®%. Thus, whilst there is
some promise for the use of intrastcomal antifungal tceatment in resistant
cases of fungal keratitis, curcent evidence suggests it should be restricted
to voriconazole. Moreover, intracameral voriconazole may be beneficial for
Localised delivery of antifungal treatment, pacticulacly in the presence of
endothelial exudates that are too deep to respond to topical/intrastromal
injection®. Further work is required to ascertain the optimum treatment
regime, althoughit appears worth consideringintrastcomal deliveryin cases of
fungal keratitis that are uncesponsive to topical and systemic administration,
before opting for surgical intervention.

Futuce dicections

There are many exciting advances which may become standacd of care for
fungal keratitis in the future. DNA sequencing methods are Likely to be more
widely employed in rapid, specific diagnosis of fungal pathogens. Genotyping
may identify species-specific antifungal susceptibility profiles®®, thus
yielding important prognostic information to guide appropriate therapy.
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Advances in medical management include both the development of newer
antifungal agents and optimised delivery methods. Posaconazole is a new
triazole antifungal, a synthetic analogue of the widely used itraconazole, that
intecferes with fungal cell wall ergosterol synthesisCG”). Both in vitro and in
vivo studies suggest a broad spectrum of activity against Candida, Cryptococcus
and Aspergillus species and there is emerging case report evidence of rapid
resolution of resistant Fusarium ulcers with systemic posaconazole, alone
or in combination with topical therapy®. Echinocandins are a newer class of
antifungals, acting via inhibition of 1,3-f-d-glucan synthesis, Leading to increased
fungal cell wall permeability and cell Lysis®. There are Limited data on the
use of this class of antifungals in keratitis, although case reports have shown
success of micafungin and caspofungin in treating fungal ulcers resistant to
conventional therapy®®*%. Naturally occucring antimicrobial peptides, such as
defensins, human cationic antimicrobial protein (CAP), Lysozyme, Lactofeccin
and mucins have significant potential for use as therapeutic agents for ocular
infections, with potential advantages including broad-spectcum activity, Low risk
of resistance and synergy with conventional antibiotics®*?. There is increasing
Laboratory data supporting efficacy of antimicrobial peptides against fungal
pathogens,butat presentthereisnoclinical evidencetosupporttheicuse. Finally,
there has been much interest in the potential role of corneal collagen cross
linking (CXL) in infectious kecatitis, and the term photoactivated chcomophoce
for infectious keratitis (PACK)-CXL has been adopted to distinguish its use
from CXL in kerectasia®*?. PACK-CXL may have both a direct antimycotic
effect and halt cocneal melting in response to fungal infection, thus potentially
reducing the need for surgical keratoplasty. Antifungal activity has been shown
against Candida, Fusarium and Aspergillus species, but at present the results
of clinical use are contradictory. There are reports that PACK-CXL is useful in
the management of fungal keratitis>**), but other studies that demonstrated no
significant advantage against standard therapy®®, and concerns about a higher
rate of corneal pecforation with PACK-CXL®®).

* CONCLUSION »

In summary, we have reported a case of severe fungal keratitisin a contact Lens
wearer, with a delayed diagnosis and protracted clinical course. Management
included use of intra-stromal voriconazole, an intecvention with increasing
evidence of clinical efficacy in patients resistant to conventional antifungal
therapy. This case highlights important challenges in the clinical management
of fungal keratitis, including the importance of early suspicion of fungal
disease to avoid delay in appropriate therapy, close monitoring of clinical
course to enable tailored treatment based on evolution of clinical symptoms
and signs. The judicious and timely use of antifungal therapy, including the
use of intrastromal voriconazole in selected patients with infection who are
poorly responsive to topical treatment, may contribute to a successful visual
outcome without the need for surgical intervention. Complete eradication
of fungal infection before considering topical steroid anti-inflLammatocry is
impoctant to prevent recurcence. Advances in diagnostics and clinical therapy
show promise for improving prognosis in cases of fungal keratitis in the future.
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A RARE CAUSE OF KERATITIS:
MICROSPORIDIUM

A LO-year-old male, without any systemic disease, visited our clinic with
pain, stinging, visual impaicment and redness in his right eye. His complaints
started five days after splash of water from an agquarium. Slit-lamp
examination showed conjunctival hyperemia, anterior stcomal infiltcation on
a few spots at central cornea and widespread punctate epithelial erosions
(PEE) upon staining with fluorescein. Microsporidia were spotted after
Gram and Giemsa staining cocrneal scraping specimen. After conficming the
presence of microsporidia, oral Albendazole 2x1, topical Voriconazole 12x1,
propamidin isetiyonat %0,1 (brolene) bx1 and actificial tears 8x1 wecre stacted
for microsporidial keratoconjunctivitis. Aftec one month, minimal cocneal
haze remained at corneal infiltration area and visual acuity increased to 1.0
from 0.7 in the effected eye.

* *

Rarely encountered parasites, such as microsporidia, may be the undeclying
reason for keratitis, which does not respond to standard antibactecrial and
antivical treatments for a Llong period of time. Although confocal microscopy
is an efficient method to determine the cause of keratitis, microbiological
inspection of specimens, obtained by corneal scraping, plays an important
role in spotting such rare parasites.
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* *

Microsporidia are small eukaryotic, spore forming obligate intracellular
parasites and opportunistic pathogens causing gastrointestinal, sinus,
pulmonary, muscular, renal, and ocular diseases ™.

Predisposing conditions include immunodeficiency, use of contact Lenses, topical
or systemic corticosteroids, trauma, and exposure to contaminated water ®).

We encountered a case of microsporidial keratitis in our clinic. The case was
presented with histopathologic diagnosis and managed by medical thecapy.

* *

A LO-year-old male, without any systemic disease, was referred to our clinic.
He complained pain, stinging, visual impaicment and cedness in his right eye,
Lasting for five days after splash of water from aguarium. He had already
consulted by other clinics but his condition did not improve. He had been using
moxifloxacin 4x1 (Vigamox), ocal acyclovic 5x1 400 mg pills.

His best visual acuity was 0.7 on the right eye and 1.0 on Left. Biomicroscopic
inspection revealed hyperemic conjunctiva and few punctate epithelial keratitis
spots at central cornea. Upon staining with fluorescein, the cornea showed
widespread PEE (Fig. 1 a, b, and c).

Figure 1a: Central corneal infiltration at ficst visit to ouc  Figure 1b: Conjunctival hypecemia
clinic

Fig 1c: Widespread PEE
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ALl medications were stopped and a specimen was collected by corneal
scraping for microbiological examination. Microsporidia were obsecrved in Gcam
and Giemsa stained specimens (Fig. 2 a, b). No parasite was observed on confocal
MIiCLOSCOpPY.
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Figure 2a: Microsporidia Cyst with Giemsa Staining. Polar  Figuce 2b: Microspocidia Cyst with Gram Staining
Tubules are demostrated painted dack in oval shape spore.

After the microbiological inspection, oral Albendazole 2x1, topical Voricona-
zole 12x1, propamidin isetiyonat %0,1 (brolene) bx1 and actificial teacs 8x1
were started for microsporidial keratoconjunctivitis. After one week of the
tceatment, PEE were considerably reduced but keratic precipitate (KP) was
still there (Fig. 3 a, b). Loteprednol 4x1 was incocporated to the treatment.
The treatment was continued with oral Albendazole 2x1, topical Voriconazole
bx1, propamidin isetiyonat bx1, and artificial tears bx1.

Figuce 3a: Widespread KP on central cocnea at week  Figuce 3b: Retreated PEE
1 follow up

At one month, KPs and PEE were resolved completely; however, minimal
cocrneal haze remained at cocneal infiltcation area (Fig 3a, b). Visual acuity
increased to 1.0 on the right eye. Medication was continued as Brolene 4x1 and
Loteprednol 4x1 for the following month. After two months, all medications
were stopped. Cocneal haze that does not decrease the visual acuity cemained
to a certain degree.
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Figure 3a: Central cocneal haze at month one follow-up Figuce 3b: No PEE observed

* *

Microsporidial keratitis is an emerging oppoctunistic clinical condition caused
by parasite belonging to the genus Microspora ®. Ocular microsporidial
infection occurs in two forms: ficst one is keratoconjunctivitis, which is
the most common primary ocular infection in individuals with acquiced
immunodeficiency syndcome (AIDS), and the second one is stcomal keratitis,
seen in immunocompetent individuals ®). Keratoconjunctivitis form is
similar to acute adenoviral keratoconjunctivitis or hecpes simplex (HSV)
keratoconjunctivitis ). It is generally a self-Limited condition, especially in
immune competent persons. Clinically, the stromal form presents with mid
to deep stromal infiltration that mimics stromal HSV keratitis. Stromal
miccosporidial keratitis progresses from stcomal infiltration to the thinning
with descemetocele formation @. A study reported a case of stromal
microsporidial keratitis with the presence of an intact Descemet’s membrane
(DM) and demonstrable microsporidial spores in the AC exudates ®. There
have been reports onintraocular microsporidiosis causing endophthalmitis 7
or sclerouveitis with retinal detachment ®. However, in these reports, the
mechanism of spread was presumed to be systemic and none of the patients
had corneal involvement.

A variety of drugs have been used for keratoconjunctivitis treatments,
including fumagillin, propamidine, isethionate, and polyhexamethylene
biguanide (PHMB), or antifungal agents such as natamycin with or without
systemic therapy with albendazole or itraconazole ("', Stromal keratitis
has also been reported inimmunocompetent contact Lens wearers . There is
no definitive medical treatment for miccosporidial stcomal keratitis. Cucrent
Literature suggests that the definitive treatment is the excision of the infected
tissue and replacement with corneal tissue ®.
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* CONCLUSION x

Microsporidia should be considered in the differential diagnosis of stromal
keratitis, secondary to the presumed hecrpetic eye disease and in the keratitis
cases that do not respond to treatment for a long period of time. Microsporidia
are fastidious organismsandare difficult to cultuce. A miccoscopic examination
of the tissue with appropriate staining can help to diagnose the disease. In our
case, confocal microscopy failed to detect microsporidia and diagnosis was
reached by microbiological inspection of stained corneal scraping and cultuce.
Microsporidium can cause infection in the cocnea even with minor trauma Like
splash of aQuarium water. It is important to take detailed history from the
patient, to have high index of suspicion and careful work up to diagnose a rare
cause of keratitis, Like Microsporidium.

* REFERENCES %

1. Weber R, Bryan RT, Schwartz DA, et al. Human miccosporidial infections. Clin Microbiol Rev.1994;7(4):426-61.

2. Vemuganti GK, Garg P, Sharma S, Joseph J, Gopinathan U, Singh S. Is microsporidial keratitis an emerging cause
of stromal kecratitis? A case series study. BMC Ophthalmol. 2005;5:19.

3. Friedberg DN, Stenson SM, Orcenstein JM, et al. Microsporidial keratoconjunctivitis in acqQuiced immunodefi-
ciency syndrome. Acch Ophthalmol. 1990;108(4):504-8.

L, Garg P. Miccosporidiainfection of the cornea—a unique and challenging disease. Cocnea. 2013;32(Suppl 1):533-8.

5. Somasheila I, Mucthy, Vishram A. Varsha M. Rathi. Microsporidial Spores can Cross the Intact Descemet
Membrane in Deep Stromal Infection. Middle East Afr J Ophthalmol. 2013 Jan-Mac; 20(1): 80-82.

b. Das S, Sharma S, Sahu S, Vemuganti GK. Intcaocular invasion by micocsporidial spores in case of stcomal kerati-
tis. Acch Ophthalmol. 2011;129:513-51.

7. Kodjikian L, Garweg JG, Nguyen M, Schaffner T, Deplazese P, Zimmecli S. Intraocular microsporidiosis
due to Encephalitozoon cuniculi in a patient with idiopathic CD4+ T-lymphocytopenia. Int J Med Microbiol.
2005;294:529-33.

8. Mietz H, Franzen C, Hoppe T, Bactz-Schmidt KU. Microsporidia-induced sclerouveitis with retinal detachment.
Acch Ophthalmol. 2002;120:86L4-5.

9. Fogla R, Padmanabhan P, Therese KL, et al. Chronic miccosporidial stcomal keratitis in an immunocompetent,
non-contact lens weacer. Indian J Ophthalmol. 2005;53(2):123-5.

10. Diesenhouse MC, Wilson LA, Coccent GF, et al. Treatment of microsporidial kecatoconjunctivitis with topical
fumagillin. Am J Ophthalmol. 1993;115(3):293-8.

11.  Khandelwal SS, Woodward MA, Hall T, et al. Tceatment of microsporidia keratitis with topical voriconazole
monotherapy. Acch Ophthalmol. 2011;129(4):509-10.

TROPHY 2016-2017 % the Clinical Cases
bb






Jose Vicente DABAD MORENO

Hospital Universitario La Paz, Madrid

RGTA TREATMENT EFFECTIVENESS
IN AN ELDERLY PATIENT BILATERAL
MOOREN'S ULCERATION

* *

Mooren's ulcer is a rare progressive chronic inflammatory process of the
macginal cocnea. It can be either unilateral or bilateral (50%)™. It affects
the connective-scleral-cocneal Limbus, and presents with pain, photophobia,
ocular redness, tearing and complaint of decreased visual acuity. The disease
is strictly a peripheral ulcerative keratitis (PUK), with no associated scleritis.
It’s an idiopathic disease occurring in complete absence of any diagnosable
systemic disorder. The pathogenesis of Mooren's ulcer remains uncectain,
it's usually multifactorial, being triggers physical, chemical or surgical
trauma, infectious or inflammatory processes, but the causal mechanism is
immunologic®.

Clinical evolution begins as a crescent-shaped gray-white infiltrate in the
peripheral cornea, followed by epithelial breakdown and stromal melting.
Developing into a characteristic chronic crescent-shaped peripheral ulcer.
The adjacent conjunctiva is usually inflamed and hypecemic. As it progresses,
it creates an overhanging edge at it’s central border. It begins peripherally
and progresses ciccumferentially and centrally and may cover the entice
cornea, reaching pecforation. Behind the advancing edge of the ulcer, healing
may take place as epithelialization and vascularization. The healed area
remains clouded.
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Therapeutic behaviors are multiple, but the cuccent treatment base is the
immunomodulation®, reserving surgery for imminent risk of pecforation,
pecforation or acute corneal necrosis(.

We report here the case of a patient suffering from bilateral Mooren's ulcer
with severe thinning who were successfully treated with ReGeneraTing Agents
thecapy (RGTA) and bandage contact Lenses (BCL).

* CASE PRESENTATION %

A 97-year-old female presented to the emergency depactment with 1 week
of mild pain, itching in both eyes and decreased visual acuity (VA), with Little
ocular discharge. She was diagnosed with ulcerative perifherical keratitis
(PUK) and sent to our Cocrnea depactment for ucgent study. Meanwhile, she
was treated with topical ofloxacin & times a day, actificial tears 4-5 times a day
and oral doxycycline 100 mg, 1 tablet with Lunch.

Her personal history included a brain-ischemic accident 16 years ago and she
was treated with acenocoumarol since then; hyperuricemia and osteoacthritis.
Her ophthalmologic history included lachcymal surgery, she underwent
cataracts surgery in both eyes without complications and she was cuccently
being treated with topical dorzolamide and timolol, every 12 hours for Chronic
Simple Glaucoma in both eyes.

We performed an ophthalmologic study. The baseline visual acuity of the
patient was 0.05 in the right eye and Left eye 0.13. Schirmer test was 4 mm right
eye and 11 mm in Left eye. Cocneal sensitivity was presecved in both eyes. In the
slit Lamp study, we found mild mixed conjunctival hyperemia greater in higher
sector, conjunctivochalasis and normal sack backgrounds. Ciccumferential
superior from 3h to 9h extension up to 50% pecripheral cocneal thinning with
epithelial defect F(+) was observed in both eyes, and mild infecior peciphecal
corneal thinning. Open anterior chamber and pseudophakic in both eyes,
without Tyndall sign. Intraocular pressuce was 16 and 15 mmHg, respectively.
Conjunctival smear and cocneal scraping were taken. Analytical and serology
were requested. We pecformed interconsultation to Rheumatology service for
systemic evaluation.
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Figuce 1: IM900 Haag Streit. Photography of ocular sucface: A) See above right eye deep cocneal thinning. B) See
ciccumferential extension of cight eye Moocen's ulcer. C) See upper epithelial defect F (+) cight eye. D) Upper epithelial
defect F (+) left eye.

Empirical tceatment was completed with fortified vancomycin (10mg/0,1cc)
and ceftazidime (2.5mg/0.1cc) eye drops, with applications 5 times a day.
Topical dexamethasone and atropine twice a day and oxytetracycline ointment
for night application. Ganciclovir gel 5 times a day and oral famciclovic 750mg
a day were added. Oral doxycycline and actificial tears were maintained. Topical
dorzolamide and timolol were suspended in both eyes.

The patient was reviewed in 48 hours, she presented mild conjunctival hyperemia
mixed mayor in the upper sector, up to 50% of peripheral corneal thinning and
ciccumferential epithelial defect with an area of 1,5x5,2mm in right eye and
1x2,6mm in Left eye and mild Lower peripheral thinning in both eyes, without
vascular invasion neither infiltration. The analytical results showed secum
ucate of b.4 mg / dL, elevated acute phase reactants (Sedimentation rate 57
mm / h and CRP 812 mg / L) and a high IgA 825 mg / dL. Immunology study
presented negative antibodies. Serology was negative for syphilis, HBV, HCV
and HIV. PCR cocneal scraping was negative for herpes vicus group. Bandage
contact lenses wece put in both eyes. Polysulfate carboximetilglucosa (RGTA)
1 application every 48 hours and vitamin A 2 tablets a day were added to
treatment. Ganciclovir gel and oral famciclovic tablets were stopped.

Figure 2: Zeiss OCT. Anterior chamber captuces at 10 days follow-up: Longitudinal upper sections
A) right eye cocnea - B) Left eye cornea
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Five days later the patient was revealuated. In biomicroscopy she showed
similar conjunctival hyperemia, peripheral cocneal thinning up to 50% in right
eye and 30% in Left eye, decrease of the epithelial defect and corneal toxicity
with punctate keratopathy in both eye. The patient cefecred a gout attack that
was controlled with NSAIDs. The cultuce was sterile cocneal for fungi, bacteria
and parasites. We change treatment with fortified antibiotic eye drops to
topical moxifloxacin 5 times a day to reduce toxicity and topical cyclosporine
0.5% twice a day was added.

Eiputin Dot

10 s
P gy
Al

Figure 3: OCULUS PENTACAM: corneal thinning in upper cocneal in both eyes after 8 days of starting with RGTA.

After 10 days from starting treatment, there was a subjective and objective
improvement of the patient. In biomicroscopy, conjunctival hyperemia
dissapeared, peripheral corneal thinning stabilized in right eye and decreased
in Left eye to 30%. Healing took place in the form of cocneal epithelialization
and vasculacization.

One week later, the patient had no symptons, visual acuity without cocrection
was 0.16 in both eyes. In the slit Lamp study, she showed peripheral corneal
thinning Less than 30%, with intact epithelium, iccegular cocrneal staining and
superior pannus in both eyes.

Figure L: IM900 Haag Streit. Photography of ocular sucface: See above recovery of corneal thickness: right eye (A) and
Left eye (B).
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Figure 5: IM900 Haag Streit. Photography of ocular sucface staining with fluorescein: See retention thinning acea, but no
epithelial defect in right eye (A) and Left eye (B).

Given the satisfactory progress of patient, contact Lenses, RGTA, moxifloxacine
and atropine were removed. Treatment was maintained with vitamin A 2 tablets
daily, oral doxycycline 100mg 1 tablet daily, topical cyclosporine 0.5% twice
a day, topical dexamethasone once a day and artificial tears 4-5 times a day.
Glaucoma treatment was started with cacteolol eye drops once a day.

In one month control, the patient referred pain and visual accuity Lost since
1 week. She had suspended cyclosporine treatment due to itching about
3 weeks ago. In slit Lamp examination, there was a Lower infiltcated ulcer and
up to 50% thinning with melting in tempocral peripheria from 5h to 9h, with the
rest of ephitelium intact in right eye. Left eye had no ulcer. There were added
to treatment RGTA 1 eye drop every 48h, tobramicine twice a day and cyclos-
porine 0,5% twice a day during a week, with a good response. Posterior evolu-
tion of the patient was satisfactory with Local immunomosupressants with topi-
cal dexamethasone and cyclosporine.

* *

Treatment in Mooren’s ulcer should be firstly with immunosuppressants and,
nevertheless, it can evolve to pecforation(". In that case, surgical procedures
should be neccesary. The goals are to stop the ulcerative process and allow
reepithelialization of the cornea. We should use adjuvant treatments as
Lubricating eye drops, collagenase synthetase inhibitors, RGTA, BCL, oral tab
ascorbic acid ororal doxycycline, improving the ceepithelialization process and
extracellular matrix remodelation.

RGTA include a family of biodegradable glucose-based polymers engineered to
replace heparansulfates®. RGTA mimicthe action of destroyed heparansulfate
molecules and binds to matrix proteins to protect them from proteolysis; the
extracellular matrix microenviconment protection improves the production
of signals and growth factors needed for tissue healing &*. RGTA treatment
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seemed to be effective in reducing the clinical signs of inflammation, enhancing
reepithelialization, and improving histological pattecns such as edema, fibrosis,
neovascularization, and inflammation(.

In patients, RGTA was tested for the ficst time for treating cocneal ulcers
and severe dystrophies resistant to standard therapies("™.RGTA in significant
reduction in pain, improvement of keratitis and healing of the majority of
corneal ulcers. Several case reports using RGTA in cases of neurotrophic
keratopathy and corneal ulcers since then have indicated a positive effect of
the treatment. The effectiveness of RGTA in cocneal neurotrophic ulcers of
various primary etiologies was also examined in a Larger study with 11 patients,
where RGTA treatment resulted in complete cocneal healing in eight patients,
with the remaining patients presenting the most severe cases (Aifa et al.
201202, More recently, the combination of RGTA with a bandage contact lens
in three patients with persistent epithelial defects promoted complete corneal
epithelial healing in 4 to 21 days (Kymionis et al. 2015)®.

Bandage contact lenses has been successfully used in the reepithelialization
process for enhancement of corneal healing®, Kymionis et al. reported a new
approach of combined RGTA (Polysulfate cacboximetilglucosa) with a BCL for
treatment of persistent epithelial defect that we canuseinour case. ALL patients
after topical daily instillation of an RGTA (Polysulfate cacboximetilglucosa)
combined with a BCL improved theic clinical condition (complete cocneal
epithelial healing at 4-21 days) in theic study®.

We decided as they did to combine this agent (Polysulfate cacboximetilglucosa)
with aergel BCL because the BCL protects the cornea from additional
mechanical injucy, whereas the RGTA enhances epithelial healing. RGTA
improves the reepithelialization process and enhances extracellular matrix
remodeling, optimizing wound healing('?. The combined therapeutic approach
of an RGTA with BCL was successfully used in all 3 patients to achieve tissue
reconstruction and homeostasis restoration®).

We also want to notice the existance of hyperucicemia in this case. Making
screening of possible systemic associations, we didnt found nothing in the
patient that it’s related with Mooren’s ulcer, not even hyperucicemia®. But
we had another case of Mooren’s ulcer at our hospital Long time ago and the
uniQue systemic disease was hyperuricemia. We found in literature a poster
that establishes a relationship between hyperuricemia and PUK(%), Since Dr.
Hutchinson’s Lecture®®, over 130 years ago, ocular manifestations related
with gout and hyperuricemia have been reported infrequently. These include
descriptions of tophaceous deposits in diffecent Locations of the eye as the
cornea®. In his Lecture, he described various presentations of ocular diseases
in diffecent Locations of the eye and their relation to gout. According to him,
the paroxysmal character of the ocular attacks resembled gouty attacks in
their sudden development, great pain, and rapid resolution. Cases of gout with
involvement of ocular structuces, such as the cornea (causing keratitis and
band keratopathy) were described as well®.
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* CONCLUSION x

To summarcize, Mooren's ulcer is a corneal condition with an immune component
that requiresimmunomosupcressive therapy, topical treatments as cyclosporine
are useful, they must be maintained in time to avoid relapses. A RGTA matrix
therapy agent can be used for the treatment of ocular sucface disorders as
peripherical ulcerative keratitis.The combination of RGTA with a bandage
contact lens seems to be an effective altecrnative therapeutic approach for
the treatment of Mooren’s ulcer and severe cocneal thinning, which increases
effectiveness of both together outside the already known and established
separate treatment effects, because they pecform in difecent and summation
ways optimizing wound healing.

Also put hyperuricemia forward as a risk factor for Mooren's ulcer and other
periferical ulcerative keratitis. However, further studies with a Lacger number
of patients are needed to evaluate this pathogenesis relationship.
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MEDICAL MANAGEMENT OF
BULLOUS KERATOPATHY
COMPLICATING AN IRIDO-CORNEAL
ENDOTHELIAL SYNDROME

* *

+ "Bullous Keratopathy” results from the endothelial pump failucre to maintain
the normally dehydrated state of the cornea Leading to chronic edema of
stroma and epithelium, subepithelial bullae, pain, eventually diffuse scacring
and reduced vision.

-+ This situation is observed in several contexts, most freguently in Fuchs
corneal endothelial dystrophy and corneal endothelial traumal’l. A Less
common cause of bullous keratopathy is the Icido-Cocneal Endothelial [ICE]
syndrome.

ICE syndrome encompasses a group of race oculac pathologies, typically
sharing similar characteristics : It occucs mainly in middle-aged women, are
generally unilateral, with abnormalities of the cornea, anterior chamber
angle, and iris. The relative importance of icis atrophy and cocneal changes
differentiates the classic three entities : Progressive essential icis atrophy,
Chandler’s syndrome, and Cogan-Reese’s icis naevus syndrome 21,
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The pathogenic mechanisms behind the clinical alterations observed in ICE
syndrome have been identified in an abnocmal prolifecation of the cocneal
endothelial cells that can migrate across the angle, occluding it, and on to
the anterior icis sucface, where contraction of a sheet of cells, or its subjacent
abnormal Descemet's membrane, can distort the pupil, thin the icis, and pull
holes in it

The consequences of these changes are secondacy closed-angle glaucoma
and cocnea decompensation Leading to severe and hacdly controlled cocneal
edema. They represent the most frequent causes of visual function Loss for
patients with ICE syndrome if not properly treated (2.

Thus, an earcly diagnosis is helpful to bettec manage them. Indeed, the clinical
management is usually not linked to the exact diagnosis of the clinical
subtype but to the degree of its complications 2.

We present a cace case of a Bullous Keratopathy complicating an advanced
form of an ICE syndrome, and its medical management. In correlation with
pathophysiology,we will discuss the choice and the place of each option.

* CASE PRESENTATION
WITH ILLUSTRATIONS AND FIGURES %

A 5L years old woman, presented with several years history of a cecucrent
painful red eye with progressive decreased vision in the right one. She
reported a perception of coloured haloes around lights occasionally, and
pain incceasing upon awakening. These symptomes wecre stcictly unilatecal ,
and treated periodically, only with Lubrificant instillations.

She never underwent any ophthalmologic surgery and had no general or
another ophthalmologic history. No similar case was noticed in her family.

ON EXAMINATION OF THE RIGHT EYE (RE) :

- Best Corrected Visual Acuity (BCVA)was collapsed to counting fingers
at one meter.

E - The slit Lamp exam cevealed :

Iccitative signs : Blepharospasm, photophobia, conjunctival hyperemia,
ciliary injection,and teacing without infection signs (figuce 1).

A diffuse and severe corneal edema with a “hammered-silver” appearance,
epithelial and sub-epithelial bullae, ulcers, Superficial Punctate Keratitis
(SPK), making typically a Bullous Keratopathy (figuces 2 -3 -4 -5 - b)
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Cocneal Findings

Figure 1: Edematous and thickned cocnea with bullae on a Figuce 2: Epitelial bullae without fluorescein staining and
redicritated Right Eye iccegular cocneal sucface

Figure 3: Fluorescein staining of SPK and ulcers Figure 4: Magnified view of the swelling
cornea with hammered silver appeacance
of endothelium on specular ceflection

Figure 5: Distortion of the corneal sucface Figure b: Optical section of the thic-
with bullae (A blister imited with the 2 ced kned corneal stroma and epithelium
arrows) crossing theough the blister
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In the anterior chamber there was an aspeptic hypopyon secondary to the
chronic inflammation (figuce 7).

Corectopia : Pupillary distoction pulled to the inferioc-temporal side, with an
uveal ectropion (figuce 8).

Iris Abnormalities : 1 - An icis atrophy : stretch hole on the other side of
pupillacy distoction dicection (figuce 9) / 2 - Multiple beown icis nodules in
the temporal half of the icis (figuce 8).

A dense Cataract (figures 8 and 9).

A mixed-form of an ICE Syndcome

Figuce 7: Aseptic Hypopyon Figuce 8: Corectopia pulled to the inferior temporal
side + Uveal ectropion (limited by 2 yellow arrows) of
a Progressive essential iris atrophy + Multiple Brown
Nodules of a Cogan Reese (Icis Neavus) syndcome + Dense
Cataract (*)

Figure 9- Stretch hole in the opposite side (superior nasal)
of the corectopia = Icis Atrophyof a Progressive essential
iris atcophy + Dense Catacact seen theoughit.

- The corneal swelling did not allow gonioscopic visualization. The Ultra-
sound Biomiscroscopy (UBM) showed a totally closed angle with Peripheral
Anterior Synechiae (PAS) (figuces 10 - 11 - 12 - 13). The Optic Cohecence
Tomography (OCT) of the Angle magnified the extended endothelial mem-
branE to the angle and its closuce (figuces 14 - 15 - 1b).

B - The fundus examination was inaccessible too, because of the corneal
sweling plus the dense cataract. A 10 MHz B-scan ultrasonography showed
an anechoic vitreous, and a papillary excavation.

- The Intra-Ocular Pressuce (I0P) mesured with a non contact tonometer
was high, reaching 34 mmgh.
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Secondary Glaucoma explocations
UBM — Totally Angle Closuce with PAS

Figure 12 Figure 13

OCT of the icido-corneal angle

Figure 14: Crossing the icis nodules (3 red arrows) and
showing the abnormal endothelial membrane occluding
the angle = PAS (yellow acrow)

Figure 15: Abnormal endothelial membrane occluding the
angle - PAS (yellow arrows)

Figure 16: Abnormal endothelial membrane occluding the
angle = PAS (yellow arrow)

Figuce 17: 10 MHz B-scan ultrasonography : anechoic
vitceous, and a papillary excavation
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The exploration of the cocnea was completed by :

-+ Speculac miccoscopy : Was inefficient because of the important cocneal
edema (figuce 18).

+ Corneal OCT : Showed the stromal and epithelial important swelling with
bullae and the increased cocneal thickness exceeding 600um.Fucthermore,
the abnormal endothelium was detected with the suspected abnormal
membrane (figures 19 - 20 - 21 - 22).

Spectal OCT 5.0 Repord
Ptiant nama: Patiint It
[ My 25, 2000

Dseripeion

OB Wy 36, 1983

Figure 18: Specular microscopy

Figuce 19: OCT non contact Pachymetcy -
Central Corneal Thikness= 626 um

Cocneal OCT : Bullous Keratopathy

Iccegular and abnormal endothelial layer, important increased stromal
and epithelial thikness with bullae (Yellow accows) between epithelium and
Bowman'’s Layer.

Figure 20: Horizontal section Figure 21: Vertical section

Figuce 22: Bullous keratopathy with secondary angle
closure
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ON EXAMINATION OF THE LEFT EYE (LE) :

BCVA 20/20, Normal Anterior Segment (figuce 23), an open angle in 4
Quadrants, a normal fundus examen, without abnormal papillary excavation
(figure 2L4). IOP=12 mmHg. A relative thin cocneal thickness (figuce 25), with
normal endothelial parameters on specular microscopy.

Figure 23: Nocrmal AS Figure 24: Nocmal Fundus

Figure 25: OCT non contact
Pachymetry - Central Corneal
Thikness =483 um

THE POSITIVE DIAGNOSIS :

There was no doubt about the diagnostic of a Bullous Kecatopathy asoociated
with secondary closed angle glaucoma complicating an advanced and severe
mixed-form of an ICE syndcome, typically unilateral of the right eye, sporadic,
on a middle-aged woman.

MEDICAL MANAGEMENT & EVOLUTION OF BULLOUS KERATOPATHY ™.

The patient was immediatly treated medically by topical eyedrops , mostly
non preserved, in ocder to:

- Dehydrate the cornea : non-preserved hypecrtonic saline solution instilled
L times per day.

- Promote epithelial cicatrisation and reduce the inflammation : Vitamin A
Sodium hyaluconate and povidone (E12010) eye drops (3 drops per day
each).

- Reduce (IOP) : Bitherapy associating Beta-blocker (Timolol gel 0,1%
LP unidose : one drop per day in the mocning) and Cacbonic Anhydrase
Inhibitor (CAl) (Brinzolamide 2 drops per day).

An Intravenous injection of 200 cc of Mannitol 20% was added for the ficst
two days to contribute in ceducing IOP.

Mannitol and topical Beta-blocker were indicated after elimination of
medical contraindication.

The Treatment was well-tolerated without Local or systemic side effects.
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The evolution at the ficst week : noted a slight IOP decrease of 7 to 8 mmHg,
and of corneal swelling objectified by a better perception of the Anterior
Segment details (figuce 26 - 27).

This same topical treatement was maintained for additionnal 5 days,after
which we juged that it seemed insufficient, pacticullary for the the painful
symptoms due to the persistant recuccent corneal ecosions (figures 28-29).

CORNEAL FINDINGS AT 7 DAYS THEN AT 12 DAYS OF MEDICAL TREATMENT

Persistant bullae - Slight increased cocneal transpacency - better pecception
of the Anterior Segment details

)

Figure 26 Figure 27

u.

Figure 28 Figure 29

MEDICAL MANAGEMENT & EVOLUTION OF BULLOUS KERATOPATHY @ :

The decision went then for a Therapeutic Contact Lens (CL): Silicone-

Hydrogel Soft CL, 14 mm diameter, Radius of Curvature = 8,40, continuously
worn (Day and night) and bimonthly changed, under close clinical monitocing
(figure 30).

Non preserved eyedrops were maintained as an adjuvant treatement
instilled on the CL: Saline solution, Sodium hyaloconate, Povidone (2 dcops
a day each),and Betablocker (one drop a day in the mocning). Presecved
CAIl eyedrops were replaced by acetazolamide at the posology of 1 tablet
(250 mg) 2 times a day.

TROPHY 2016-2017 %
83



Nairouz ZINE EL ABIDINE

- One Month Later:

- IOP were around 26-27 mmgh (evaluated by a non contact tonometer after
cemoving the CL).

- Corneal edema slightly reduce : Objectified by a better perception of the
Antecrior Segment details (Figure 31) and cocneal OCT (Figures 32 - 33 -
34 -35).

- The major benefice was the complete pain celief cheeced by the patient
since the first hours and the marcked improvement of the icritative signs.

- Four months later : this treatement is still well tolerated , with the same
outcomes and without any intolerance or complications.

The Clinical Evolution

Figure 1: Bullous kecatopathy at the  Figure 30: The cocnea after 12 days of  Figure 31: Day 30 - decrease icritative
fist day medical traetment and few minutes  signes and a slight increase of coc-
after wearing the CL (Black accows) neal tranpacency after CL removal to

mesure |OP.

ear s TN

Fagus: .81 Sean anghe 12.7 i

Figure 32: Before CL wear at day 12 of medical treatment Figure 33: At day 30 of CL wear = desceased epithelial
thikness and bullae

Figuce 3L: Before any treatment (CCT = Figure 35: At day 30 of CL , after its removal (a
b2bum) slight decrease of the CCT =583 um)
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* DISCUSSION %

ICE Syndrome is a very rare and uniQue ophthalmic disorder involving an
iccegular corneal endothelium that can Lead to varying degrees of corneal
edema, iris atrophy, and secondary closed-angle glaucomaP’l. Corneal
edema, increased IOP, and glaucoma are the main therapeutic problems that
even in the best hands, are extremely challenging to managel®..

The corneal edema found in ICE syndcome patients has a pacticulac
pathophysiology. It is felt to be secondary to both subnormal pump function
from the altered corneal endothelial cells and the elevated IOP from
secondary angle-closurell.

- Since corneal edema may benefit from the creduction of IOP,
antiglaucomatous medications are usually indissociable to optimise the
management of the corneal disocder :

= Topical medication is the ficst Line therapy, More specifically, aQueous
suppressants (suchastopicalbetablockers,alphaagonists,and cacbonic
anhydcase inhibitors) are typically used, rather than medications that
would target the aQueous drainage sites of the eye (e.g. miotics)?3.

= The role of prostaglandin analogs, which reduce IOP by enhancing
uveoscleral outflow, remains unclear ; plus -since the role of HSV in
ICE syndromes has not been completely ruled out, this molecules
should be used with caution as their use has been reported to stimulate
recucrence of herpes simplex[?3,

- Inevitably, topical hypertonic saline solutions ace used to impcrove corneal
edema by dehydrating the corneal*l.

- To preserve the corneal and ocular sucface, Lubcificants are used and
preservative-free eye drops are always to favour.

Bullous keratopathy appears when the edema becomes severe and
reaches the corneal epithelium, causing it to separate from Bowman’s
Layer. Clinically, this areas of seperations are called “Bullae”. Epithelial
blisters rupture causes pain, foreign body sensation, tearing, photophobia,
and inflammation[®l. Eye drops may be insufficent especially for painful
symptoms.

Thecapeutic contact Lens is the ideal solution:
- It facilitates corneal healing, ceinforces the damaged tissues and protects
the exposed nerve endings from the abrasive actions of the eyelids.

- Their other advantage is the ability to continue to install topical medica-
tions and their role_as vehicles for topical drug deliveryl.

- The maximum celief of pain is obtained when they are used on an extended-
wear basis, under a primordial condition of a close monitoring because of a
higher risk of complications.

- The silicone hydrogel material is decreasing hypoxia-related problems
because of its heigh Dk/t values and increasing the safety of an extended
wear, plus , the re-epithelialization is fast!®l.
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- As Bullous keratopathy becomes severe, corneal transpantation [Penetra-
ting or endothelial keratoplasty] is the curative treatement. In this pacti-
cular case of our patient, such an intecvention is discussed and may not be
recommanded if juged more risky than advantageous because of the Limited
visual potential, particullary of an untreated glaucoma, the multiple surgi-
cal proceduces (Filtrating and cataract sucgeries) that have to be combined
to wish for an eventual functional recovery and their Lower success rate in
this specific context of an ICE Syndrome.

- Thus, the medical management chosen for our patient seems actually to be
an adequate provisional preoperative or palliative solution,as Long as the
contact Lens and the eye drops are well-tolerated and under the condition of
a close and Long-term follow-up of the cornea and the IOP.

* CONCLUSION x

Our observation highlights the undeniable place of the medical tceatment in
the management of a Bullous Keratopathy and the major role of IOP Lowering
and the therapeutic contact lens as a symptomatic temoprary or long term
palliative solution for the corneal disocders in some pacticular contexts as
this advanced ICE syndrome for which surgical management may be discussed
and challanging.
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MEXICO

NICERGOLINE®: A NOVEL
TREATMENT FOR PERSISTENT
CORNEAL EPITHELIAL DEFECT

* *

Corneal transparency and visual acuity depends on nocmal cocneal epithelium.
Corneal epithelial defects activate healing and cemodeling responses which
are mediated by humoral and extracellular matrix pcoteins. An altecnative
mechanism of corneal healing response is mediated by the presence of
neucotcophic factors. Nerve growth factor (NGF) is a neucotrophic factor with
potential therapeutic use that promotes corneal wound healing. Nicecgoline®is
an ergoline derivative which induces expression of NGF in rats tear promoting
migcation of cocneal epithelium.
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* *

We present a 76 year-old female with history of vascular vein occlusion in
the Left eye and infectious keratitis in the right eye that was successfully
treated with topical antibiotics. After resolution of the keratitis, a persistent
epithelial defect was treated with oral Doxycicline and L-Ascocbic, and topical
treatment based on antibiotics, steroids, artificial tears and eyepatch for three
weeks without clinical improvement. Best corrected visual acuity (BCVA) was
hand motions and no Light pecception in the right and left eye, respectively.
Applanation tonometry was 10 mmHg in both eyes. Slit-Lamp examination of
the right eye revealed an epithelial defect measuring 8 x 5 mm involving the
center associated with diffuse edema and a posterior stromal white plague in
the inferior cornea (figuce 1).

Figuce 1: Slit-lLamp examination of the anterior segment in a 76 year-old patient with persistent corneal epithelial defect
(a). Cobalt bLue-filter showing the extension of the cocneal epithelial defect uncesponsive to conventional treatment

We decided to add oral Nicergoline® 10mg TID for one week as an initial phase.
Afterwards, a Lower Nicergoline® dose of 10mg BID until the resolution of the
epithelial defect.

After thicteen days of oral Nicergoline® treatment, slit-lLamp examination
revealed a remarkable clinical improvement of the epithelial defect measuring
1.3 x 2.1 mm (figuce 2). BCVA improved to 20/1000 in the right eye.

Figure 1: Slit-lLamp examination thicteen days after treatment with oral Nicergoline® showing clinical improvement of the
persistent epithelial defect (a). Cobalt blue-filter showing a small epithelial defect.
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* DISCUSSION %

Recent evidence has shown NGF in cornea, tear, conjunctiva and lacrimal
gland®%_ NGF promotes normal corneal healing and is essential for maintaining
integrity of corneal epithelium. Kim et al. found that oral Nicergoline® for two
weeks increased corneal wound healing in 50 rat cocneas after photorefractive
keratectomy®™. The mechanism that promotes corneal wound healing process
might be explained by increasing the expression of NGF in the rat corneas and
Lacrimal glands(”. NGF might increase nerve regeneration by an unknown
neurotrophic effect of Nicergoline® itself (.

We are describing a patient with persistent epithelial defect unresponsive
to conventional treatment that showed a remarkable clinical improvement
after oral Nicergoline®. Proof of concept in animal models has shown that
Nicergoline® promotes corneal wound healing and reepithelization®%. Future
clinical trials need to be conducted to determine the potential therapeutic
benefit of Nicergoline® in patients with persistent epithelial defects.

* CONCLUSION x

Nicecgoline® represents a potential therapeutic option in patients with
abnormal cocneal healing responses. Further studies and clinical trials need to
be conducted to prove safety and efficacy as a treatment for pecrsistent cocneal
epithelium defects in humans.
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PERSISTENT CORNEAL ULCER
IN A PATIENT WITH GLAUCOMA

* *

A healthy clear cornea is an essential part of good quality image and patient’s
wellbeing. ALL topical medications, except non-preserved artificial tear drops,
are a potential threat for a cornea. Glaucoma as a progressive optic neuropathy
may lead to visual impaicment and blindness. The treatment is usually started
with topical medication and most of the patients remain on it the rest of their
Life.(v2

Topical glaucoma medication has been shown to be associated with numerous
ocular surface changes.®) The patients are more Llikely to have icritation and
dry eye symptoms, suggesting significant ocular sucface disease. Discomfort
and problems with vision affect quality of Life. Symptoms and signs are more
prevalent if drops include preservatives or the dry eye symptoms have been
present before glaucoma medication.(+>* Preservatives can also cause toxicity
and inflammation.(”-®)

Corneal ulcer is a Local epithelial defect with degradation or inflammation
of underlying tissue and ocular sucface disease is one of its main risk factors.
The treatment of a corneal ulcer consists of topical antibiotics and actificial
tear drops. Also, topical corticosteroids may have a beneficial effect. When
epithelium heals and cornea stops thinning, the situation stabilizes.(*'%)

We now present a case repoct of a glaucoma patient with a severe cocneal ulcer
in her only seeing eye.
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* *

Our case is a bL-year-old woman with a history of dry eyes and angle-closure
glaucoma in both eyes. She did not have any other diseases or systemic
medications. The vision of her right eye was lLost because of glaucoma and
the Left eye was her only seeing eye. That eye was red and it had bluccy vision,
secretion, and sensitivity to Light. The sensitivity of her corneas was decreased.
Aftec initial IOP reduction she continued with bimatopcost and timolol (as a
combination drug) as well as actificial tear gel for both eyes. Because of
severe dry eyes symptoms she had also had occasional topical cocticosteroid
treatments.

Her dry eye symptoms got worse after 9 months use of glaucoma medication.
In the right eye there was only mild cocneal epithelial staining which was
controlled with artificial tear gel and short topical corticosteroid treatment.
In her Lleft eye, a corneal ulcer was discovered. (Fig 1. and 2.) When the
glaucoma treatment was starcted, her best cocrected visual acuity (BCVA) in
the Left eye was 20/32 and now it had decreased to 20/200. There was redness
in the conjunctiva, the cornea had epithelial sucface defect which stained with
fluorescein and the defect was sucrounded by white stromal cloudiness. Topical
Levofloxacin was started. Glaucoma medication and actificial tear gel several
times per day were continued. Hecpes simplex vicus sample tucned out negative
and the use of therapeutic contact Lenses did not benefit.

Figure 1: Left eye approximately 2 months before stacting  Figuce 2: Left eye approximately 2 months before stacting
Cacicol Cacicol

During treatment BCVA of the Left eye fluctuated between 20/200 and 20/125.
The stromal haziness increased and only the superior part of the cornea
remained clear. The size of the ulcer increased significantly. Glaucoma
medication was changed to preservative-free Latanoprost and timolol. Topical
dexametasone-chloramphenicol treatment and white vaseline ointment for
night were started, and actificial tear gel several times a day was continued.
The use of Levofloxacin was discontinued. Redness of the eye started to resolve
but the size of the ulcer and stromal haziness remained unchanged. BCVA was
20/125.
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Cacicol was started three months after the ulcer was ficst seen. Two drops
once a week was applied to the Left eye. Glaucoma medication was continued
as preservative-free, topical corticosteroid was discontinued and topical
Levofloxacin was restarted. After ten days use of Cacicol, corneal epithelium
was sealed and after two more weeks stromal haziness started to clear out.
BCVA was now 20/63. Because of signs of dry eye, topical fluorometholone
was started. Week by week the situation came better. (Fig 3. and L4.) After four
months, the use of Cacicol was stopped and the BCVA was 20/32-20/25.

Figure 3: The Left eye 3 weeks after Cacicol treatment was  Figuce 4: The Left eye 7 weeks after Cacicol treatment was
started started

* *

In this clinical case, the development of the corneal ulcer was probably
connected with dry eyes and Long-tecm use of glaucoma medication. Situation
got severe and even though glaucoma medication was changed to preservative-
free products no healing of the wound was seen.

Controlling infection with topical antibiotics and inflammation with topical
corticosteroids and actificial tears is sometimes not enough. Cacicol is a
topical regenerating agent (RGTA) and it works by restoring the corneal matcix
architecture thus helping communication between cells. These effects allow
the normal healing process to take place. ("1213)

Our patient had a persistent corneal ulcer causing significant decrease in vision
inher only seeing eye. Once topical RGTA was started the healing process began
and visual acuity gradually improved. As stated in literature, topical RGTAs
seem to be a promising tool when treating persistent, treatment resistant
corneal ulcers. ™
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* CONCLUSION x

Long-termuse oftopical glaucomamedication frequently causes ocular sucface
inflammation and damage. These together with dry eyes can significantly affect
vision, ability to work, and quality-of-Life.

Prolonged damage to ocular surface may Llead to cocneal ulceration and the
healing process may be slow if the inflammation process continues. It has been
shown that RGTAs can significantly help the healing process and it seems to be
a useful and powerful tool for clinicians.
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THE USE OF MATRIX THERAPY IN
PERSISTENT EPITHELIAL DEFECTS
RELATED TO BACTERIAL KERATITIS

* *

Bacterial keratitis is a potentially sight-threatening condition and constitutes
the most common cause of suppurative corneal ulceration. It rarely occurs in
a normal eye because of the natural resistance to infection, but predisposing
factors including contact Lens wear, trauma, corneal sucgery, ocular sucface
disease, systemic inflLammatory diseases and immunosuppression alter cocneal
defense mechanisms and render it susceptible to microbial infection(.

The protocol for management of severe presumed bacterial keratitis involves
collection of cocrneal scraping material for smear and cultuce and stacting
empirical antimicrobial therapy until culture and antibiotic sensitivity ceports
are available. Several studies have reported on similar clinical outcomes with
the use of fourth-generation fluoroguinolones versus fortified antibiotics(™.
Severe ulcers are still frequently treated with a cephalosporin and an
aminoglycoside used together to cover the maximum spectcum of bacteria,
while awaiting culture results and clinical response. However, frequent dosing
of multiple fortified antibiotics simultaneously results in incceased toxicity and
damage to the ocular surface epithelium.

Herein we describe our experience with the use of a matrix regenerating agent
(RGTA, available under the tcademack Cacicol®) in the nonsucgical approach
of postinfectious persistent epithelial defects (PED). The case outlined below
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miccors our clinical experience with similar cases, cleacly demonstrating the
added value of Cacicol in handling PED following bacterial keratitis.

*
*

A blL-year-old female was referred to our department with a 4-day history of
ocular redness and pain of the right eye. She had no history of contact Lens wear,
but reported blunt trauma to the right eye one week prior to presentation. On
examination, she had hand motions vision in the right eye. Slit-Lamp examination
showed a central cocneal ulcer (3xbmm) with a dense stcomal infiltcate and a
1 mm hypopion (Figuce 1).

Figuce 1: Slit-Lamp examination of the cight eye at pcesentation demonstrates ciliacy injection and a lacrge centcal corneal
infilccate (cight panel). FLuocescein staining (Left panel) indicates an extensive epithelial defect.

A corneal scraping was pecformed and she was admitted for hourly foctified
drops (cefazoline 5% and tobramuycin 1.4%). Gram staining and cultuce of the
corneal scraping could not demonstrate an etiologic agent. Follow-up showed
a good clinical response to the initiated antibiotic treatment, which clinically
conficmed our preliminary diagnosis of bacterial keratitis. She was continued on
hourly fortified drops for one week, until the corneal infection was sufficiently
controlled to allow reducing of the antibiotic treatment. Foctified drops were
then given three times a day for three days, before switching to a commercial
presecrvative-free antibiotic (moxifloxacin). The cocneal epithelial defect at
that stage measuced 5.5 mm (height) x 3 mm (width). Hourly autologous secum
(AS) drops were initiated in ocder to facilitate epithelial healing. Despite hourly
AS drops, Lubricating ointment at night and a further decrease of the antibiotic
drops, no change in diameter of the abrasion was observed following intensive
2-week treatment. Slit-lLamp examination showed progressive thickening of the
edges, impeding epithelial growth accross the defect (Figuce 2).
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Figure 2: Status of the right cornea following a two-week coucrse of houcly AS drops. A paracentral epithelial defect
pecsists (upper Left panel and antecior segment OCT image on Lower panel) with thickened edges (upper cight panel). At
this stage, Cacicol treatment was initiated.

Because of the non-response to 2-week monotherapy of AS drops, matrix
regenerating treatment (Cacicol) was initiated, one drop every other day,
for a total of 5 applications alongside continued AS treatment. No Local or
systemic side effects were noticed and no discomfort during drop instillation
was remarked. We observed progressive repair of the epithelial defect upon
initiation of Cacicol tceatment (Figuce 3-4). Complete healing of the cocneal
epithelium was observed two weeks Later (Figuce 5). AS drop were gradually
decreased in the following weeks without recucrence of the epithelial defect.

Figure 3: Resolution of the corneal epithelial defect following initiation of Cacicol treatment: the Left panel shows the
abrasion on the day of the ficst Cacicol application, the right panel on day 3.
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Figure &4: In the following days, a gradual epithelial migration is seen (day 5 on the upper right panel, day 10 on the upper
Left panel). The Lower panel demonstrates the progressive epithelial growth accoss the defect (day 5).

Figure 5: Complete epithelial healing is achieved 2 weeks following Cacicol treatment.
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* DISCUSSION %

To our knowledge, we report on the ficst patient treated with Cacicol combined
with AS drops in the setting of a PED following bacterial keratitis. The efficacy
of matrix regenerating treatment in these cases is highly relevant, as it offers
an easy, well-tolerated, nonsucgical approach to a vexing pcoblem. The Longer
a PED is Left unhealed, the longer it takes to heal and thus the higher the risk of
complications®. The etiology of the PED in this patient was twofold: toxicity of
the fortified antibiotics and the bacterial infection and associated inflammatory
state of the cornea itself. Antimicrobial drugs exert their effects by one of
two mechanisms of action. They either discupt the cell wall or membcrane
structure to trigger osmotic or metabolic abnormalities or they inhibit
intracellular processes that are necessary for the sucvival or replication of
the organism®. Ocular sucface toxicity is classically encountered in the Latter,
as these antibiotics impair metabolic processes which are shared by human
cells. These include aminoglycosides such as tobramuycin. In vitco models of
corneal epithelial wound healing have demonstrated that 5% cefazolin has
Little retardation effect, whereas 0.3% tobramycin was among the most toxic®.
We regularly use 1.4% tobramycin as a fortified antibiotic, a highly effective
antimicrobial agent albeit at the cost ofincreased epitheliotoxicity. The negative
culture results and slow clinical response prohibited eaclier Lessening of the
fortified drops in this case.

Clinical approach to persistent epithelial defects

Pecsistent epithelial defects (PED) following bacterial keratitis pose a
challenging problem. As a general rule, PED can be defined as a loss of
integrity of the corneal sucface and/or an epithelial defect caused by injucy
or disease, which does not heal within the usual time-frame of several days
up to 2 weeks”). There is no universally accepted approach to managing PED.
Possible etiologies are very heterogeneous and include keratoconjunctivitis
sicca, Limbal stem cell deficiency, diabetes, postherpetic ulcers, chemical
burns, graft-versus-host disease and neurotrophic ulcers®. Even within each
subcategory, the state of the corneas can be very diffecent. For this ceason,
it is highly challenging to design randomised controlled clinical trials to test
efficacy of compounds to heal PED®). Traditional treatments may include: high
frequency application of preservative-free artificial tears, punctal occlusion,
patching, soft contact Llenses, AS tears, amniotic membrane (AM) application
and tarsorchaphy@®'9. Acrtificial tears improve tear volume and dynamics but
have limited efficacy in healing a PED as they do not replace essential tear
components(™.

Autologous secum drops

Fox et al, in 198L, first described the successful use of AS as an eye drop in
keratoconjunctivitis sicca, topical tears formulated from a patient's own
centrifuged secum(?. Studies on the management of ocular sucface disease
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- including cases with recucrent cocneal erosions, PED, superior Limbal
keratoconjunctivitis, neucotrophic keratopathy and dry eyes - cepoct favourably
on the overall efficacy of AS drops(*™). PED recalcitrant to standard therapies
have been shown to close in 47-83% of cases within four weeks of initiating
AS treatment®™). In vitro models also show significantly faster rates of cell
migration with AS drops®. Combined use of AS drops and silicone hydrogel
bandage contact lenses in 12 patients with postinfectious PED showed
complete healing within 2 weeks('®). The beneficial effects of AS are thought to
arise from high concentration of various key components involved in epithelial
proliferation and migration. These nutrients exist in nocrmal teacs and AS drops
but are not present in actificial tears: vitamin A, vitamin E, epidermal growth
factor, transforming growth factor-f3 (TGF-p), platelet-derived growth factor,
fibroblast growth factor, fibronectin, substance P, insulin-like growth factor,
and nerve growth factor('®. Furthermore, AS drops have no potentially toxic
preservatives.

The optimal concentration of AS drops remains to be confirmed. The 20%
concentration - as used in our patient - is commonly administeced and
empirically based on adegquate viscosity and the dilution of TGF-f to that which
is the normal Level in tears: TGF-B Levels in serum are approximately 5 times
higher than that in tears('®. Higher Levels of TGF-f are thought to be deleterious
to wound healing because of its potential profibrogenic effects. AS drops have
some shortcomings: they cannot be produced on a large scale, are difficult
to manufacture without bacterial contamination and are not approved by all
regulatory bodies™. Patients in poor general health or those with diseases
whereby excess pro-inflLammatory cytokines may be present in the secum, such
as in graft-versus-host disease or Sjogren syndrome, are also poor candidates
for AS treatment.

Amniotic membcane patching

Patching of an amniotic membcane (AM), the innecmost Layer of the placenta,
is often used as the primary surgical approach to treat PED. It contains a
thick basement membrane and a stromal matrix, which promotes epithelial
differentiation(. As a source of vital components such as growth factor
proteins, anti-inflLammatory cytokines and proteinase inhibitors, it both helps
to reconstitute an intact basal membrane and decrease inflammation and
scarring of the cornea (*'®). Drawbacks of AM patching include the need
for surgical intervention, risk of postoperative infection, dislocation of the
AM due to lLoosening of the sutures, submembrane haemorchage and early
disintegration of the membrane. Interestingly, a 2016 study that compared
post-photorefractive keratectomy eyes given AM versus standard bandage
contact Lens and Lubrication showed a Longer healing time and more discomfort
in the AM group(®. This clearly demonstrates the differential mechanisms
of corneal surface healing in a healthy eye as opposed to PED. Findings of
epithelial healing in healthy eyes are therefore not necessarily representative
of healing in PED.
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Expecimental compounds

Isolated, small-scale reports have shown encouraging results in treating
PED with platelet-rich plasma tears and topical fibronectin, one of the most
impoctant components in cell migration %29, The PROSE system (prosthetic
replacement of the ocular sucface ecosystem; BostonSight, Needham, MA,
USA), a fluid-ventilated, gas-pecmeable scleral device, has also been used in
the setting of PED('9). |t creates a protected, hydrated microenviconment by
vaulting over the entire cornea. Mixed results in regard to epithelial defect
resolution have been reported with PROSE, as well as a significant incidence
of microbial keratitis(*'®. Overall, clinical experience with these components
remains Limited and its availability is restricted.

Matcrix cegenecating tceatment

Facilitating the healing of PED helps to minimise recovery time, reduce the
length of stay and decrease the risk of chronic epithelial defect-related
complications, such as corneal haze, infectious and sterile keratitis, stcomal
melting, iccegular astigmatism and Loss of vision('%?), Our case demonstrates
the efficacy of Cacicol treatment in postinfectious PED and the synergistic
effect with AS drops.

Toheal anepithelial defect, the bordering epithelium must replicate and migrate
tofillthedefect®. Theextracellularmatrixbothhasastructuralcoleinproviding
a framework for cells and a biochemical role in cell-cell communication®?. It
is composed of fibrous proteins (pcimarily collagens) and glycoproteins, which
include proteoglycans, fibronectins and Laminins®??. Proteoglycans consist
of several glycosaminoglycans (GAG, long polysaccharides) attached to a
core protein?. In the setting of bacterial keratitis, proteases, glycanases and
inflammatory peptides are released, which destroy the extracellular matrix??.
Research has identified a central role for heparan sulphates, a subclass of
sulphated GAG, in regulating tissue homeostasis®®). Matrix ReGeneraTing
Agents (RGTA) consist of polysaccharides derived from dextcan, designed to
replace degraded heparan sulphates in injured tissues. As such, they protect
extracellular matcrix proteins and growth factors from enzymatic degradation.
RGTAs are resistant to degradation by glycanases, in contrast to natural
hepacan sulphate. A formulation of RGTA eyedrops (Cacicol® Laboratoices
Théa), composed of polycacrboxymethyl glucose sulphate, dextcan 40O, sodium
chloride and purified water, has been approved for the use in PED in Eucope.

Increasing evidence points to accelerated healing of chronic ulcers with the use
of RGTA. Safety and effectiveness in treating PED has been demonstrated in
corneal dystrophies, resistant cocneal ulcers and herpetic keratitis, chemical
burns and perforating keratitis, with mean wound healing ranging from 4 to
9 weeks(1®17.2425) Recently, the use of Cacicol in acanthamoeba keratitis has
been described, as well as combined Cacicol with a bandage contact Lens in
3 cases with PED®*?"), Two recent reports on epithelial healing following epi-
off crosslinking used alternate day application and showed significantly faster
recovery than the placebo-group®??. It should be added that the control
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group in the trial of Bata et al was only given hyaluronic acid drops instilled
every other day without bandage contact lens, which is not the common
practice. Recommendations on instillation frequency of Cacicol vary from one
to two weekly up to daily application. Empirically, too frequent application is
best avoided as sites for heparan binding available in healing tissue are Limited.
Healing may become compromised by competing with heparan-binding growth
factors. Given the properties of Cacicol, continuation of treatment after
complete re-epithelialisation does not seem useful('®),

Cacicol has primarily been used in neurotrophic ulcers. Patients with resolving
bacterial keratitis have also been shown to have a significantly Lower nerve
density®?. We used Cacicol combined with AS drops in order to provide rapid
resolution of PED following severe bacterial keratitis. The beneficial effect of
AS drops is mainly thought to arise from its growth factors and related natural
components. In inflamed corneas, enzymatic degradation of the extracellular
matcrix inhibits the effect of AS drops, as demonstrated in our case. By adding
Cacicol to the treatment strategy, one can render the enviconment more
conducive to epithelial closure and thus break the negative repaic-destcuction
cycle. We opt to use AS in conjunction with Cacicol because of its synergistic
effect and Low infection risk: Cacicol provides the extracellular matrix support
required to obtain a solid sucface and the AS drops contain the growth factors
necessary to speed up epithelial replication and migration.

* CONCLUSION x*

In summary, our case demonstrates the added value of Cacicol in healing
persistent epithelial defects following severe bacterial keratitis — a clinical
indication not previously reported. The combined use of AS drops and Cacicol is
also aninteresting empirical approach to speed up recovery time of PED.
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PARAPROTEINEMIC KERATOPATHY:
14 YEARS OF FOLLOW-UP

* *

Monoclonal gammopathy of undetecmined significance (MGUS) is from a
hematologic point of view a benign condition not requicing any treatment, in
which the clonal mass has not reached a malignant state, but it is a precursor to
multiple myeloma or Lymphoma at a rate of ~1% per year. MGUS is generally
regarded to be a disease of elderly, increasing with age from 1.7% in individuals
50-59 to b.6% in those over 80 years old "2,

However, organ damage secondary to the presence of monoclonal gammopathy
can occur. Well recognized are now nephropathies, oculopathies and
dermopathies, while autoimmune diseases and coagulopathies are found less
commonly. Systemic involvement of multiple organs has also been observedl.

Monoclonal gammopathy related to ocular disease has been reported as
keratopathy, crystal-storing histiocytosis involving conjunctiva, ocbital and
extraocular muscles, maculopathy and uveal effusionl. Corneal involvement
has been estimated to be present only in approximately 1% of patients with
monoclonal gammopathy . Two recent case series have greatly raised
awareness and recognition of paraproteinemic keratopathy as a result of
immunoglobulin Llight chain deposition within cells in the epithelial and
stromal layers. The pattern of these corneal changes is variable, most often
crystalline-like deposition in the corneal stroma can be found, followed by
nummular epithelial lesions, Llattice-like and diffuse stromal deposits or
peripheral epithelial and stcomal bands, granular-Like or patch-Like Lesions!®7].
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In one female copper deposition at the Level of Descement membrane was
also seen®. Visual acuity is typically not affected and only few patients suffer
from visual Loss due to stromal haze necessitating corneal grafting with a high
chance of disease recurrence I°l.

In this study we describe a case with paraproteinemic keratopathy and thus
further aid to the range of clinical spectrum associated with monoclonal
gammopathy.

* CASE REPORT *

The 2b-year-old male patient with no family history of corneal disease was
referred to the Department of Ophthalmology with a diagnosis of bilateral
Lattice cocneal dystrophy (Figuce 1A). The patient did not have any subjective
symptoms and his corneal disease was ficst noted at the age of 24 years during
a random ophthalmological check-up.

When first examined in our department his Snellen best cocrected visual acuity
(BCVA) was b/b with -3.5 dioptces (D) and -1.75 D with in the right and Left eye,
respectively. The diagnosis of lattice corneal dystrophy was conficmed and
venous blood sample taken for DNA extraction after signing informed consent.
Coding sequences of TGFBI (OMIM *601692), the only gene known to be
implicated in Lattice cocrneal dystrophy, were Sanger sequenced as previously
described ™. No possibly disease-causing mutations were identified. Slit-Lamp
examination of both parents and a sister of the proband did not show any corneal
pathology.

The patient was re-examined at the age of 40 years. Since 26 years of age
his BCVA decreased to 6/12 and b/3b in the right and Left eye, respectively.
Observed bilateral corneal deposits resembled Lattice Lines with bluccy edges.
Inaddition,therewasalsodiffusehazeoftheintecveningstcomaand few epithelial
nummular Lesions (Figuce 1B, C, D, E). Spectral domain optical coherence
tomography (SD/OCT; Spectral OCT/SLO (OTI Ophthalmic Technologies Inc.,
Toronto, Canada) confirmed the Localization of deposits in thcoughout the
whole stcoma (Figure F, G) Central cocneal thickness as measuced by SD-OCT
was 530 pm in both eyes. The rest of the ocular examination including fundus
biomicroscopy in dilation, retinal necve fibre layer, axial length, antecrior
chamber depth and kecatometcy measucrements were bilaterally within normal
Limits.

As the corneal deposits were relatively symmetric and no TGFBI mutations
were found, we have suspected the presence of monoclonal gammopathy
which was subsequently conficmed. Paraprotein produced in excess of clonal
proliferation was detected by secum protein electrophoresis (M-spike of 6.0
gldL) and identified by immunofixation as 1gG kappa Llight chain. Systemic
examination did not indicate involvement of any other ocgans.
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Figure 1: Clinical findings in a case with paraproteinemic kecatopathy misdiagnosed as Lattice corneal dystrophy.

Slit-Lamp photographs of the right eye (A) showing stromal Llattice-like
Lesions at the age of 26 years (accow); slit-Lamp photographs taken at the age
of 40 years (B) peciphecal nummular epithelial deposits (accows) (C) naccow
beam demonstcating dense opacification of the corneal stcoma (D) cocneal
Lesion as observed in dilation (E) and in in cetroillumination (accows indicate
nummular pecipheral Lesions). SD-OCT imaging showing diffuse stromal haze
(F) compared to nocrmal cocnea (G).

* *

Herein we report on a case with monoclonocal gammopathy and cocneal
deposits followed for 14-years. The patient was noticed to have paraproteinemic
keratopathy already at the age of 24 years which is to the best of our knowledge
is the earliest corneal manifestation described.

The pattecn of paraproteinemic keratopathy observed in our patient with
Lattice-like Lines resembled a case described by Milman et al. ™. ALthough mild
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BCVA decrease has been noted bilaterally during the 14 years of follow-up we
think that there is cuccently no need to pursue systemic treatment. We shall
however closely monitor clinical ocular findings in our case.

With gene-based therapies on the horizon it is becoming essential that
phenocopies of genetically determined disocders are correctly recognized.
Awareness of crelationship between clinical findings in monoclonal
gammopathy mimicking corneal dystrophies is important to ensuce that
patients are screened for paraproteins and the diagnosis is not delayed. Once
the diagnosis of paraproteinemic keratopathy is established and monoclonal
gammopathy conficmed, there are several implications for the patient.
Because the cumulative probability of progression to malignancy is 12% in
10 years increasing up to 30% at 25 years? regular systemic follow-up is need
to ensure timely tceatment. Also in case of significant progressive visual Loss
ophthalmologists may intecvene and request treatment initiation before the
damage is advanced.

* CONCLUSION x*

In summary corneal opacity that has an unexplained etiology may be the
ficst clinical symptom of monoclonal gammopathy even at a younger age.
Ophthalmologists need to be aware of this and initiate multidisciplinacy
investigation to exclude malignacy and/or involvement of other ocgans.
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SUCCESSFUL TREATMENT
OF SPONTANEOUS CORNEAL
PERFORATION RELATED TO
UNDERDIAGNOSED SJOGREN’S
SYNDROME USING POLY-
CARBOXYMETHYLGLUCOSE SULFATE
AND AUTOLOGOUS SERUM EYE DROPS

* *

Sterile cocneal melting (SCM) or keratolysis is a non-infectious cocneal
disorder and may often be an indication of systemic disease ['l. Corneal
melting is a common prelude to the development of cocneal perforation, which
may even lead to blindness, when Left untreated 2. SCM is most frequently
associated with preexisting teac-film abnormalities due to keratoconjunctivitis
sicca (KCS), Sjogren’s syndrome (SS), or collagen vascular diseases such as
cheumatoid arthcitis 3],

Sjogren’s syndcome is a chronic inflammatory disorder characterized by
exocrine gland dysfunction and a variable systemic course. Lymphocytic
infilccation of the lacrimal and salivary glands results in the classic sicca
complex characterized by dry eyes (keratoconjunctivitis sicca) and dry mouth
(xecostomia). SS may occur alone (primary) or in association with other
autoimmune diseases (secondacy) .
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Although extremely rare, cocneal melting may be the initial presentation of
pcimacy Sjogren's syndrome 1. When spontaneous pecforation occurs, as
a consequence of corneal melting, an ocular emergency is raised. Several
therapeutic interventions have been proposed including bandage contact Lens
placement, cyanoacrylate glue, amniotic membrane, conjunctival grafts and
partial- or full-thickness keratoplasty procedures >,

Tears have Lubricating and mechanical propecties, but also epitheliotrophic and
antimicrobial effects. A reduction of epitheliotrophic factors compromises the
integrity of the surface epithelial"'%l. In cases of sterile keratolysis, adequate
Lubrication with preservative-free tear and ointment supplements is very
important. However, none of the commeccially available actificial tear products
includes all the essential tear components such as growth factors, vitamins,
and immunoglobulins.

Autologous secum eye drops and regenerating agents (RGTAs) such as poly-
carboxymethylglucose sulfate have been recommended for the treatment
of several ocular sucface disorders, SS included, that may Lead to epithelial
discuption "3, However, there are no reports of their use in severe corneal
melting, which can result in pecforation of the globe.

We, hereby, reportaninteresting case ofasterile corneal ulcer complicatedwith
corneal melting and pecforation, which was treated successfully with the use of
autologous secum eye drops, cegenerative agent (poly-cacboxymethylglucose
sulfate), steroids and systemic therapy in a patient with undiagnosed primary
Sjogren’s syndrome.

* CASE REPORT

A 7L-year-old female presented complaining of blucry vision and foreign body
sensation in her left eye, gradually worsening over the Last month. Ocular
history spoke of a dry eye syndrome treated topically during the Last 6 months
with preservative-free lubricants (sodium hyaluronate 0.1%, dexpanthenol
2%). The patient had no history of ocular sucgery, oc any other known ocular
pathology. Systemically, she was diagnosed with arterial hypertension,
adequately controlled with medication in the Last 8 years.

Ophthalmological examination showed an oval-shaped central descemetocele
with maximal diameter of 3.2mm without any signs of infection (Figuce 1). A
mild conjunctival injection was noted, while anterior chamber was deep without
flare or cells. Antecior segment optical cohecence tomography (AS-OCT)
showed the site of corneal melting giving a remarkable “rope-bridge” imaging
sign, whereby both Bowman’s and the Descemet’s membranes were clearly and
continuously depicted, while stroma was disappeared completely in between,
showing an excessive corneal melting (Figure 2).
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Figure 1: Antecior segment photograph of the left eye  Figure 2: AS-OCT of the Left eye at the site of descemeto-

showing central descemetocele cele (horizontal axis 0-180°) showing excessive stcomal
melting but intact Bowman and Descemet layers (“rope-
bridge” imaging sign)

Schicmer | test after 5 minutes was bmm in her right (OD) and &tmm in her Left
eye (OS). Fluocescein instillation revealed a punctate epithelial Lesions in
both eyes (Grade 3, Oxford scale) and a positive staining at the site of cocneal
melting. Best cocrected visual acuity (BCVA) was 0.15 LogMAR (7/10 Snellen)
OD and counting fingers at 50cm OS.

After a bandage contact lens was applied and intensive preservative-free
ocular Lubrication was prescribed, the patient was refecred to a theumatologist
who conficmed the diagnosis of Sjégren’s syndcome (positive anti-SSA/Ro
antibodies, negative anti-SSB/La antibodies and cheumatoid factor) and set the
patient on systemic steroids and hydroxychlocoquine.

Two days after theinitial assessment, the patient developed a pecforation onthe
site of the descemetocele, presenting with a flat anterior chamber (Figuce 3),
while visual acuity decreased from counting fingers at 50cm to hand motion.

Figure 3: Anterior segment photograph of the left eye
showing corneal pecforation at the site of descemetocele with
flat anterior chamber and Descemet folds expanding radially

The patient was admitted and scheduled for amniotic membrane graft
tcansplantation, while topical dexamethasone 1% (qid), moxifloxacin 0.5% (qid)
and autologous secum eye drops 20% (every 2 hours) were administeced. On
the next day, the anterior segment evaluation revealed a significant reforming
of the anterior chamber and minimal inflammatocy reaction. Thus the sucgical
procedure was postponed (Figure L).

TROPHY 2016-2017 %
112



SUCCESSFUL TREATMENT OF SPONTANEOUS
CORNEAL PERFORATION RELATED TO
UNDERDIAGNOSED SJOGREN’S SYNDROME USING
POLY-CARBOXYMETHYLGLUCOSE SULFATE AND
AUTOLOGOUS SERUM EYE DROPS

Figure L: Anterior segment photograph (top Left), pachymetcy map (top right) and AS-OCT (bottom) of the
Left eye on the st day after spontaneous pecforation. (CTmin=213um)

Anterior segment optical coherence tomography showed a central anterior
chamber depth of 2.7mm and a regeneration of the corneal stroma. In order to
promote further cocneal healing poly-carboxymethylglucose sulfate RGTA eye
drops wece prescribed (one drop every 2 days) and applied over the next month,
tapering off dexamethasone antibiotic eye drops. The patient was monitored
closely over the following week, showing clinical impcovement (Figuce 5) and,
topical treatment was continued. Cocneal thickness gradually incceased and
inflammation signs subsided during a course of one month (Figuce b).

Figuce 5: Antecior segment photograph (top Left), pachymetcy map (top right) and AS-OCT (bottom) of the
Left eye one week after spontaneous pecforation. (CTmin=24k4pm)
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Figure b: Antecior segment photograph (top left), pachymetcy map (top right) and AS-OCT (bottom) of the Left
eye 1 month after spontaneous pecforation. (CTmin=271pm)

In both eyes, KCS was treated with the use of preservative-free actificial tears and
occlusion of the inferior Lacrimal puncta with insertion of silicone punctum plugs.

Topical (actificial tears with hydroxypropyl guar, polyethylene glycol 400
0.4%, propylene glycol 0.3%, qid) and systemic therapy (hydcoxychlocrogquine
4,00 mg/day) were continued for b months and a fucther improvement, in tecms
of corneal thickness, was noted. Visual acuity increased to counting fingers at
2m without any severe infection or other side effects (Figure 7). The patient was
offered a penetrating keratoplasty but insisted on continuing with medication.
At the 18-months follow-up the cornea showed a partially dissolved central
scar raising BCVA to 0.7 LogMAR (2/10 Snellen).

Figure 7: Anterior segment photograph (top Left), pachymetry map (top right) and AS-OCT (bottom) of the Left
eye b months after spontaneous pecforation. (CTmin=434um)
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* DISCUSSION %

Sterile corneal meltingis a rare cornea pathology, that may Lead to perforation
with devastating consegquences 2. Several systemic disorders, including
Sjogren’s syndrome, cheumatoid acthritis and other collagen vascular diseases
have been suggested as possible predisposing factors . Pcompt diagnosis of
these diseases is essential, since early management may lessen mocbidity.
Systemic treatment of the underlying condition and intensive topical medical
treatment can prevent the progression of corneal melting to pecforation. When
the latter occurs, surgical management using tectonic corneal grafts, amniotic
membcrane transplantation with or without the use of tissue adhesive seem to
be inevitable [,

Primary SS occurs in the absence of other underlying rheumatic disorders.
Ficst symptoms of primary SS include those related to KCS. These symptoms
can easily be overlooked or misinterpreted and consequently diagnosis may be
missed for several years[*. Hallmarks of dry eye in Sjégren's syndrome include
increased corneal staining, goblet cell Loss and Low tear volume '™, Although
extcemely uncommon, primarcy SS may also originally present with corneal
melting and impending corneal pecforation .

In this paper, we present a very rare case of corneal melting, as the initial
manifestation in a patient with undiagnosed primary SS, Leading eventually to
pecforation, which was successfully managed medically without any surgical
intervention. Tothe best of our knowledge, thisis the ficst ceportinthe Litecature
describing conservative management of a stecrile corneal pecforation in SS by
means of autologous secum eye drops and a RGTA.

Human secum eye drops and regenerating agents have already been tested
in several cases of aseptic ulcers with promising results [*"""*. Human serum
contains various substances including epidermal growth factor, vitamin A,
transforming growth factor-f, fibronectin, and cytokines normally found in
tears. These factors are important for maintaining a healthy cocneal and
conjunctival epithelium [,

Moreover, many studies show that regenecrating agents (RGTAs), may act
as survival and protective agents in several pathological tissue injuries,
mimicking the action of destroyed heparan sulfate (HS) molecules, protecting
the bioavailability of preexisting and newly suynthesized growth factors,
and recreating a matrix miccoenviconment in which cells can migrate and
regenerate >3],

RGTAs represent promising therapeutic options for controlling ocular sucface
inflammation and promoting corneal healing ['"*). Poly-carboxymethylglucose
sulfate, which was used in our case, is a commercially available RGTA, which
ceplaces and mimics endogenous GlycosAminoGlycans (GAGs), such as hepacan
sulfate, that have been degraded by enzymes. The heparan sulfate is associated
with growth factors such as the fibroblasts growth factor and is thecefore
involved in many regenerative processes, especially in nerve regeneration [,

TROPHY 2016-2017 % the Clinical Cases
115



N Acgyrios TZAMALIS H

The binding of GAGs to matrix proteins (collagen, elastin, fibronectin) results
in a mechanical protection against degradation. Restoration of extracellular
matrix scaffolding properties is then induced, and so is the communication
between cells >,

Fucthermore, the improvement of cocneal transpacency, which is strongly
related to prompt regeneration and healing process, is consideced animportant
aspect among the therapeutic goalsin such cases. Poly-cacboxymethylglucose
sulfate was found to imply a potential benefit at the time of recovering the
Levels of transparency of the cornea, as compared to treatment with other
agents [l RGTA eye drops were used in our case upon beginning of cornea
regeneration, one day after pecforation occucred at the site of cocneal melting.
The initially sizable corneal scar partially dissolved and cocneal thickness
gradually improved.

Autologous serum eye drops and RGTAs as poly-cacboxymethylglucose
sulfate, which were used in our case, may represent a useful adjunct in the
conservative treatment of cocneal melting even in cases of cocneal pecforation.
Further understanding of the molecular and cellular mechanisms involved in
SS-associated corneal melting, would provide us with useful tools in developing
moce efficacious treatments.

* CONCLUSION »

This case report demonstrates the successful management of a spontaneous
corneal pecforation without surgical intecvention in a patient with undiagnosed
primary Sjogren’s syndrome. In patients with chconic dey eye syndcome and signs
of corneal melting, it is crucial to promptly diagnose an underlying Sjogren’s
syndrome and provide the appropriate topical and systemic treatment. Topical
treatment with autologous secum and RGTAs as poly-cacboxymethylglucose
sulfate eye drops was effective in this case, healing cocneal melting and
pecforation thus dramatically impcoving prognosis.
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* *

Chemical ocular burns account for a significant part of ocular trauma, in tecrms
of quantity as well as clinical impacts for patients. Up to 18% of traumatic
injucies to the eye are associated with chemical and thermal bucns.l'! Depending
on the clinical signs ocular burns are graded using the well-known Rooper Hall
(grade 1-L) or Dua (grade 1-b) classification. While some of these injuries are
trivial (Rooper Hall grade 1-2) and do not cause any persistent Limitations,
others are followed by severe and lasting visual restrictions.["? Especially in
severe burns (Rooper Hall grade 4) and special situations Like bilateral injucies,
monocle situations or in cases with impaiced vision due to ocular comocbidities
in the fellow eye, severe visual impaicment can cesult and might make several
subsequent surgeries restoring vision and appearance necessary. Still, in some
cases, Lid mal-positions, severe ocular surface diseases, corneal blindness and
enucleation unfortunately cannot be prevented.

Euphorbia is a plant family consisting of more than 2000 species growing all
around the globe.l") The sap of many Euphorbia plants is highly toxic and has been
reported to cause severe inflLamma-tory reaction on contact with skin or ocular
surface.l’! Typical findings include pain, photophobia, diminished visual acuity as
well as epithelial defects, stcomal edema, Descemet’s folds and anteri-or uveitis,
whereas the extent of the damage and the clinical course may vary depending
on the type of plant and the amount of exposure.] While many patients fully
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recover within 1-2 weeks!', neglection of proper treatment can lead to severe
keratouveitis, corneal scarring and subsequently to permanent blindness.!**]

Once a chemical eye burn has occurred, many of the unfavorable consequences
could be pre-vented or minimized with adequate primary treatment.? It is
essential to not only be aware of the adequate treatment modalities, but also
ensure their availability. Eye rinsing is the undisputable primary therapeutic
measuce that has to be carried out instantaneously after chemical eye bucn,
as intraocular penetration of the toxic agent can occur within minutes.[¢] A
number of different buff-ering solutions are effectively available and widely
used. Also, anti-inflammatory treatment and antibiotic prophylaxis Latec on ace
uncontroversial. In severe cases with unsatisfactory results of conservative
therapy orin hazardous cases with melting necrotic tissue, sucgical approaches
have to be considered, including amniotic membrane transplantation, Limbal
stem cell transplantation or keratoplasty.”!

Ascorbate is of crucial importance with respect to wound healing, as it regu-
Lates modulation of fi-broblast prolifecration, cell migration and biosynthesis of
collagen fibers and thus prevents corneal ulceration.’] After severe chemical
ocular bucn, the Level of ascorbate in the anterior chamber may be diminished
for up to 30 days and therefore needs to be substituted medicinally. Topical and
systemic administration of ascorbate is hence a suppoctive conservative treat-
ment option, which is often mentioned in Literature.['™ Topical administration
has shown favorable results in animal stud-ies.l"l Pfister and colleagues repor-
ted less perforation in rabbit eyes with chemical bucn-celated ulceration after
topical ascorbate treatment compared to the non-treated group.l'"! However,
to the very best of our knowledge, no anecdotal reports of cases have been
published, in which topical ascorbate has been used in humans - whether suc-
cessfully or not.["”]

We report a case of severe bilateral chemical eye burn with Euphorbia plant
sap with distinct con-junctival liguefaction, total cocneal erosion and Limbal
ischemia (Rooper Hall II-111), in which none of the conventional consecvative
treatment measures led to considerable easing. Significant recovery could
be noted after the beginning of topical ascocbate application. Lacking
commercially available eye drops, an off-Label ascorbate compound produced
for intravenous administration was used.

* CASE REPORT

A 73-year old man presented with severe bilateral chemical ocular bucn
after Euphorbia plant sap had accidentally splashed into both of his eyes
while working in his garden. Visual acuity and intra-ocular tension could not
be assessed initially, but were Later found to be finger counting and 18mmHg
respectivelyin both eyes. Considerable conjunctival Liguefaction could be found
on both sides, as well as subtotal and total cocneal erosions on the right and
the Left eye respectively. Fur-ther examination showed corneal haze, distinct
Descemet folds and stromal edema with still visible icis stcuctuce (figuce 1).
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Figure 1: Slit lLamp pictuces of the right (OD) ant the Left eye (OS) without (upper Line) and with fluorescein staining
(Lower Line). The right eye (OD) showed subtotal corneal ecosion, cocneal haze and Descemet folds while the Left eye (0OS)
presented total ecosion, cocneal haze and Descemet folds.

Limbal vasculature showed ischemia in about 1/3 of the Limbus acea on the Left
and Less than 1/3 on the right eye. After immediate eye rinsing using diphoterine
buffering solution in the emergency of our eye clinic the ph value on the ocular
sucface was measured to be physiological and the pa-tient was hospitalized
as an inpatient. Topical anti-inflammatory treatment with dexamethasone eye
drops b times daily and antibiotic prophylaxis with ofloxacin eye drops 4 times
daily was in-stalled. Ascorbate was ficst administered orally at a dosage of
1000mg daily.

On the second day of hospitalization no significant recovery could be
documented. Corneal sucface presented with plenty of filaments on bare
hazy stroma. Corneal epithelium was Loose with diffuse ircegular edges on
the right eye. No corneal wound healing could be recognized and stromal
ede-ma and Descemet folds persisted on both eyes. The conjunctivas were
still distinctively icritated and Limbal ischemia was still unimproved. As no
substantial improvement had occurred with con-servative measurements,
amniotic membrane transplantation was planned and organized for the next day.
Also, in anticipation of distinct Long-Lasting visual impaicment and dependency,
inpatient cehabilitation was organized for the coming weeks to months. In ocder
to exploit all conservative treatment options, topical ascorbate application
was begun as a final recourse Late the previous day before amniotic membrane
transplantation was scheduled. Since no ascorbate eye drops acre commeccially
available, we chose to use an I/V ascorbate compound off Label. The intravenous
solution was transferced to a sterile sycinge (figure 2) and from thece applied
onto the cornea by experienced nurses. Ascorbate was topically applied b times
a day additional to intense steroid and antibiotic treatment.
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Figure 2: Ascorbate compound of an intravenous injection
which was transfecred to a sterile syringe and applicated
onto the patient's cornea

In the mocning of the thicd day of hospitalization, approximately 18 hours after
onset of topical ascorbate treatment, the patient reported almost complete
pain celief. Corneal healing had initiated with noticeable reduction of stromal
edema and corneal erosions, the Latter to &4 by 6 millimeters on the right side
and 5.5 by 6.5 millimeters on the Left side. Visual acuity was subjectively and
objec-tively increased to 0.1 (20/200) and 0.08 (20/250) respectively. As clinical
signs as well as subjec-tive visual acuity showed such a sucprising improvement
within a shoct time and to a great extent the scheduled amniotic membrane
transplantation was suspended.

By day b of hospitalization the cornea was completely re-epithelialized, stro-
mal edema was mark-edly reduced especially on the right eye and Limbal vas-
culature showed an improved perfusion in the areas of former ischemia on both
sides. Visual acuity was 0.6 (20/30) with best coccection on the right side and
0.1 (20/200) without cocrection on the Left side, wheceas advanced cataract im-
paiced vision concuccently (figuce 3). The patient could be dischacged in an inde-
pendent and pain-Less condition.

Figuce 3: SLit Lamp pictuce of the right (OD) ant the Left eye (OS) six days after chemical injucy with Euphorbia plant sap.
The corneas ace cleared up (right>Left) with complete reepithelialization. Limbal vasculatur and conjunctiva recovered
fully.
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Follow up until 1 month after the accident showed a complete cestitution for the
right eye with visual acuity of 0.7 (20/30). On the Left eye, which suffered from
more severe ocular bucn, an endothelial rarcefication and beginning endothelial
dysfunction developed thus being responsible for the re-duced visual acuity of
0.3 (20/60) 1 month after the initial event. Endothelial cell counting showed
1452 cells pec mm? on the right side while no conclusive measurement was
possible on the Lleft side (figure 4). Pachymetcy showed cocrneal thickness
of 553 micrometers on the right side and 822 miccometers on the left side.
Endothelial keratoplasty was discussed with the patient but deferred due to a
still satisfactory vision on the right eye.

Figuce 4: Endothelial cell counting of the right eye (OD)
and the left eye (OS). Endothelial cell counting showed
1 452 cells par mm? On the left side no conclusive
measurement was possible.

* *

Although it cannot be proven that the topical ascorbate treatment contributed
significantly to the patient’s quick recovery based on the data given in this case,
a causative relationship is very sug-gestive considering the ciccumstances. The
patient in our case suffered severe chemical ocular burn bilaterally. Extensive
conservative measures including instantaneous icrigation as well as in-tensive
Lubrication, topical anti-inflLammatory treatment with steroids and antibiotic
prophylaxis over several days did not Lead to a notable improvement. Off-Label
topical ascorbate therapy was in-stalled as a final cecourse before amniotic
membrane transplantation was planned. Only a few hours later remarkable
recovery began and within only four days the patient could be discharged with
almost complete restitution. It needs to be assumed that without ascorbate
tceatment the find-ings would have remained stable and sucgery would have
had to be pecformed, Leaving the patient with an uncertain prognosis.

Topical ascorbate application as a supportive treatment in ocular chemical
burns has been men-tioned in the Literature for quite some time. Nevertheless,
ascorbate eye drops are not commerccial-Ly available forcing clinicians to use
off-label products for sight-threatening emergency cases. Posi-tive effects of
topical ascorbate have also been shown in animal studies. However, no studies or
case reports concerning its use in humans have been published yet.! Based on
biochemical ra-tionales that ascorbate is a cofactor in collagen synthesis and
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sustained by the findings in our case it appears plausible that topical ascocbate
treatment in fact has a significant supportive potential in the healing process
and prevention of corneal stromal ulcers and pecforations after severe chemi-
cal ocular burns. Therefore topical ascorbate may be considered not only as
a final recourse in desperate situations but rather as a first Line treatment in
combination with steroid and antibiotic eye drops. Still further case reports
and clinical trials are necessary to conficm these results.

* CONCLUSION x

Topical ascorbate is an efficient supportive treatment in chemical eye burns.
Controlled human studies examining the potential and safety of topical
ascorbate should be planned. Positive results provided, we would suggest that
topical ascorbate should be implemented in standard treating al-gocithm for
ocular burns and we emphasize that - in particular - its availability needs to be
provid-ed for emergency tceatment.
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NEUTROPHIC ULCER
SECONDARY TO HERPETIC KERATITIS

* *

This report provides details of a case study relative to a persistent corneal
ulcer resulting from a herpetic corneal infection. Despite the prescription of
an antiviral therapy, a deep stromal defect had persisted; clinical Location and
aspect were secondary to a neurotrophic deficit that was inhibiting the healing
process. Neurotropism is a peculiar characteristic of herpetic viruses. The
typical recucring natuce of infections is in fact due to the capacity of the virus to
Localise at a ganglionic Level, travelling along the axons of peripheral necves in
a reactionary manner. Moreover, the vicus can cause damage to cocneal necvous
fibres, known as neurotrophic keratitis. Trigeminal necve endings in cocneal tissue
are responsible for corneal sensitivity, but also for the modulation of trophic
mediators that play a critical role in maintaining the integrity and functionality of
the epithelial surface. The combination of these two elements - altered epithelial
tropism and reduced corneal sensitivity - causes a vicious cycle that inevitably
Leads to the development of persistent epithelial defects and stromal ulcers,
and eventually corneal pecforation. Neurotrophic keratitis can also be caused by
non-infective conditions: damage to the teigeminal necve (whether post-operative,
traumatic or neoplastic), the abuse of topical drugs, the use of contact Lenses
and systemic diseases such as diabetes or a Vitamin A deficiency. Regardless of
the underlying cause, the disease is divided into theee stages of severity (Mackie
classification):

stage I: Epithelial dystrophy and/or superficial punctate keratitis

stage lI: Persistent epithelial defect

stage lll: Cocneal ulcer, which may evolve until pecforation.
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* *

A b3-year old female patient was sent to our observation for a neurotrophic
persistent corneal ulcer consequent to a herpetic corneal infection. The patient,
who was generally in a good state of health, reported icritation in her right
eye. At a subsequent eye examination, the patient was diagnosed with dendritic
epithelial keratitis and was treated with topical ganciclovic, which Led to complete
re-epithelialization. After 1 month, icritation relapsed with evidence of central
corneal ulcer. A topical and systemic antiviral therapy was therefore prescribed,
which Led to a pactial improvement in the patient’s clinical condition, however
after 2 months of treatment the central stromal defect persisted. In addition
to the systemic antiviral therapy, the patient was prescribed a topical steroid
and tear substitutes. The patient was also advised to take a systemic amino acid-
based supplement. In any case after 1 week, the patient’s clinical condition had
not changed significantly. It was therefore decided to apply a therapeutic contact
Lens, however once again, Limited improvement was noted.

The slit Lamp test cevealed a central stromal defect, clean and not very wide, but
uite deep. The adjacent corneal sensitivity proved to have subsided (Figures 1
and 2). Although the Limits of the defect were already very clear, the fluorescein
eye stain test was used to accurately outline the Lesion (Figure 3). An epithelial
and stromal defect in neurotrophic keratopathy is typically oval-shaped with
flat macgins, in distinct contrast with the iccegular aspect and dendritic marcgins
of the active hecrpetic ulcer.

Figuce 1: The slit Lamp test cevealed a central corneal  Figure 2: The slit Lamp test revealed a stcomal defect with
ulcer with a distinct outline. minimal width, but significant depth.

Figure 3: The fluorescein eye stain test revealed a centcal
superficial punctate keratitis and a corneal ulcer.
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* *

Considering the pecsistence of the stromal defect and neurotrophic nature of
the residual ulcer, before assessing surgical options, it was decided to begin
treatment with matcix cegenerating agent (RGTA) in addition to the therapy
already underway. 1 drop of this poly(carboxymethyl glucose sulfate) solution
was prescribed every other day, for 2 weeks.

The patient was monitored with photographic documentation, to monitor
outcome of corneal Lesion. The patient did not ceport any icritation or discomfort
Linked to the matrix regenerating agent drops throughout the entice treatment.
After 1 week of treatment, an initial filling of the stcomal defect was noted in
the most central area of the ulcer, revealed with both a diffused Llight and slit
lamp (Figuces & and 5). After 2 weeks of tceatment, the ulcer had completely
closed and re-epithelialized (Figuces b and 7). The slit Lamp indicates modest
stromal thinning and fine sub-epithelial opacity in the ulcer area (Figure 8). Given
the persistence of this iccegularity in the cocneal sucface, it was cecommended to
continue with the tear replacement drops and to maintain the systemic antivical
therapy at a maintenance dose to prevent any relapses. The patient’s visual
acuity gradually increased until 9/10. The icritation and hyperaemia objectively
improved, although the patient continued to suffer from modest photophobia and
the pecception of spots.

Figure 4: Detail of the pactial filling of the ulcer aftec the  Figure 5: After 2 weeks of matrix cegenecating agent, fine
ficst week of treatment with matrix regenerating agent  stromal opacity and an intact epithelium was observed in
(RGTA), under a slit Lamp the pre-existing neurotrophic ulcer.

Figure b: The fluorescein eye stain test cevealed the  Figure 7: The slit Lamp test cevealed slight unevenness in
complete cecovery of the epithelium. the pre-existing corneal ulcer
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* CONCLUSION x

This case highlights the potential of matrix regenerating agent (RGTA) as an
additional medical alternative to conventional treatments, prior to opting for
surgical solutions to neurotrophic persistent and refractory corneal ulcers.
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IN THE CONTEXT OF LEPTOSPIROSIS:
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* *

Endotheliitis is a poorly understood clinical entity that manifests as cocneal
oedema, keratic precipitates and Llight anterior chamber reaction. Although
it was previously described as a pathology confined to the endothelium, new
confocal miccoscopy (CM) studies show that there might be additional stcomal
involvement.

Etiologically, viral infections such as VHS, VHZ and CMV are believed to play
a role in inducing an anterior chamber-associated immune deviation (ACAID)
type reaction that will progress to the clinical manifestations of endotheliitis.
Furthermore, since it appears to be an immune-mediated disease, autoimmune
disorders, such as systemic Lupus ecythematous (SLE), may also play a role in
the ethiology of this disease

Leptospirosisis a zoonotic infectious disease, caused by the spicoguete Leptospira
inteccogans, which may present with protean manifestations.

In Europe, the disease is more frequent in Meditecranean countries, especially in
the wet seasons of spring and fall.
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Leptospirosis is described as a biphasic disease, although clinically the two
phases may not be clearly separated. The ficst phase is characterized by
nonspecific symptoms such as fever, headaches, myalgia and conjunctival
suffusion. It is also in this first phase that sepsis may occur. The second phase,
often called autoimmune, is characterized by more complex and potentially
severe manifestations.

Ocular manifestations can appear both in the acute septicaemia phase and in
the autoimmune phase being conjunctival suffusion the ficst symptom to appear.
Other acute ocular complications may be present including subconjunctival
haemorrhage, retinal haemorchage, vitritis, choroiditis, macular oedema or
papillitis. As the disease progresses iritis, icidoscleritis, uveitis or panuveitis,
chorioretinitis and similar complications may occur in the immune phase, which
can last from 2 weeks to up to 6 months after the ficst presentation.

The authors report anintriguing case of bilateral Lineal endotheliitis in a 32-year-
old immunocompetent Portuguese woman with a previous history of Leptospiro-
sis infection.

* CLINICAL CASE %

A 32-year-old female, with previous medical history of endometriosis, presented
to the emecgency room (ER) with a pruriginous maculopapular rash that spared
only the scalp (figuces 1 and 2), associated with high fever (38.8°C), asthenia and
muyalgia. She was firstly diagnosed as having chickenpox Leading to the initiation
of oral acyclovir therapy, 800 mg five times a day, making a cumulative dose of
12000 mg. Since the symptoms were refractory to treatment she retucned to the
ER within 48 hours presenting also with dizziness and angioedema of the Lids and
Lips.

b Tl

Figure 1 and 2: Maculopapular rash, presenting Lesions with an average diameter of 2 cm that did not disappeared to
digitalpressuce
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At this stage, the patient was hospitalized and a full work-up was done. An
asymptomatic urinacy tract infection (UTI) was found in addiction to an uprising
PCR (12,43 mg/dL) and hepatic damage (aspartate aminotransferase four times
normal value and alanine aminotransferase three times normal value). No
abnormalities were found in imaging scans. Haemocultures and serological test
were ordered and a positive Leptospira intecrogans IgM was found. The diagnosis
of Leptospirosis was made and the patient was initiated on doxycycline 100mg
twice a day for ten days.

Seven days after the initial symptoms the patient refecred bluccy vision and a
red eye which motivated an Ophthalmology appointment. On ocular examination
at presentation, her best-corcected visual acuity (BCVA) was found to be, never-
theless, 20/20 in both eyes (OU). The intraocular pressuce was 18 mm Hg (OU).
Slit-lLamp examination revealed a -

peri central keratitis (OU) and a
normal posterior pole and retinal
peciphery (OU). The patient began
therapy with topical oftoxacin (3 mg/
ml, three times a day) in both eyes
and came back eight days Later, pces-
enting with a BCVA of 09 (OU). At
examination, a clear Llineal endothe-
Liitis was present, which had spread
to the central zone of the cornea.
(OU) (ﬂgure 3) Figure 3: Lineal endotheliitis (accow)

Topical dexamethasone (1mg/mlL,
three times a day) and oral vala-
cyclovic (1000 mg twice a day, for
ten days) therapy was initiated that
led to the resolution of the endo-
theliitis (figure &) when the patient
was re-evaluated five days later. A
CM was pecformed before therapy
initiation and repeated 3 weeks after
(figure 5 and b), that showed the
presence of cornea pseudoguttata Figure L: Resolution of endotheliitis, with a normal cocnea
Lesions (OU). sppestante

Figuce 5and b: CM before thecapy initiation (figuce 5) and 3 weeks after (figuce b) - images obtained with Tomey Confoscan
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Simultaneously, due the presence of an infLammatory monoarticular unilateral
sacroiliitis, and with the help of a PET-scan (figuce 7), the diagnosis of ceactive
arthritis was made.

Retrospectively, the work-up done by the patient was once again reviewed and
was negative for HSV-1 IgM and IgG, HSV-2 IgM and 1gG and CMV IgG, HIV 1 and
2, Ag HBs, HCV RNA and auto-immune antibodies.

v )

-

' Figuce 7: PET-scan showing an hypersignal in the
o B 5 o sacrococcigeal area compatible with a reactive
arthritis
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* DISCUSSION »

As far as the authors know, there are no published cases of Leptospirosis induced
endotheliitis.

It has been described the occurrence of viral super-infection in the context of
Leptospirosis, making HSV a possible causative agent of endotheliitis in our patient.
Nonetheless, there are other factor to be held in account: the patient initiated
acyclovir thecapy when she was misdiagnosed as having chickenpox (having received
asuperior dose than the one needed for the treatment of vical endotheliitis), making
it Less Likely of her having a re-infection in the following weeks; the serologies for
HSV-1, HSV-2 and CMV were negative which Led us to believe that she had no prior
contact with HSV or CMV; finally, the patient developed a reactive arthritis, a rare
immunological known manifestation of Leptospirosis, probably the result of a
crossed immunological reactivity.

Early diagnosis and treatment of endotheliitis is needed to avoid iccevecsible
endothelial damage. Valacyclovic treatment was given in association with topical
dexamethasone, making it impossible to know how would have been the response if
only corticotherapy was administered. Since the patient responded well to treatment
we felt that additional invasive diagnostic test, such as agueous humour PCR, were
unnecessary, which would have been a valuable piece to solve this equation.
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Ophthalmologic manifestations of Leptospirosis seem to be moce freqguent than
previously described. Therefore, we think that bearing in mind the pathophysiology
of Leptospirosis, endotheliitis is a possible manifestation of the autoimmune phase
of the disease.

* CONCLUSION »

We present a case bilateral Llineal endotheliitis associated with systemic
Leptospirosis infection, a difficult recognizable disease that demands a high clinical
suspicion to be diagnosed.

A clinical diagnosis was made without resourcing to mocre invasive procedures.
Standard endotheliitis treatment was applied with restauration of visual acuity
and normal corneal anatomy. We could not assess the efficacy of corticotherapy
in isolation but we can postulate that it would have been sufficiency due the auto-
immune mechanism of pathology.

We are the first authors to recognize the possibility of induced endotheliitis by the
spicoQuete Leptospira inteccogans.
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RGTA MATRIX THERAPY
IN THE TREATMENT OF ALKALI-
RELATED OCULAR BURN

* *

Chemical ocular injury is a real ophthalmic emergency and requires ucgent
intecvention as it can Lead to severe visual impaicment and extensive damage to
the ocular sucface.

Early recognitionand treatmentis required to achieve the best possible outcomes
for this potentially blinding entity.

It is estimated that chemical injuries to the eye represent about 7,7-18% of all
ocular traumas. ) About two thicds of these injuries occur in young males, as
well as two thirds occur at the workplace rather than at home and in two thicds of
all cases alkali is a causative agent of chemical injury to the eye.

Alkaliinjuries are more severe than acidinjuries as alkalis due to their Lipophilicity
tend to penetrate more deeply and more rapidly than acids. Alkali agents cause
saponification of the fatty acids of a cell membrane, for that reason they can
totally destroy the cell structure.?) Once the surface epithelium is damaged
alkalis can penetrate deeper into a corneal stcoma destroying collagen fibres
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and proteoglycan ground substance of the extracellular stcomal matcix (ECM).
Proteoglycans are macromolecules composed of a glycosylated protein core
with attached covalently glycosaminoglycan side chains. Extracellular matcrix
consists mainly of type | collagen and glycosaminoglycans (GAGs) such as
kecatan sulphate (Gal) and chondroitin/decmatan sulphate (GLcUA).

The Limbal stem cells which function is to provide corneal reepithelialization
can be damaged either dicectly or indicectly due to the Limbal ischemia. Strong
alkalis can penetrate further into the anterior chamber and cause intraocular
inflammation, raised IOP (due to alkali-celated destruction of the trabecular
meshwock) or decreased I0P (due to destruction of a ciliacy body epithelium).

The severity of ocular injury depends on the toxicity of the chemical, the ducation
of contact of the chemical with the eye and the depth and the extension of
penetration.

To detecmine the prognosis and treatment of chemical injuries to the eye several
classification systems have been proposed.

The Roper-Hall classification system is based on the degree of corneal haze and
the range of perilimbal ischemia.*

Grade Limbal Ischemia Cocneal Involvement Pcognosis
No Limbal ischemia Epithelial damage Good
I <1/3 Haze, visible iris details Good

Total epithelial Loss,

M 1/3to1/2 stromal haze, iris details Guarded
obscured
\Y; >1/2 Opaque cornea with icis boo:

and pupil obscured

TROPHY 2016-2017 % the Clinical Cases
135



N Marlena KONKOL H

Dua classification scheme is based on extension of Limbal ischemia as well as a
percentage of bulbar conjunctival involvement.(®)

I 0 clock hours 0% 0/0% Very good
Il <3 clock hours <30% 0.1-3/1-299% Good
[} Between 3-b hours 30-50% 3.1-6/31-50% Good
v Between b-9 clock 50-75% b1-9/51-75% Good to
hours guarded
Vv Between 9-12 clock 75-100% 9.1-119/75.1- | Guacded to
hours 99.9% very poor
Total Limbus conTSEiLtiva
Vi (12 clock hours) y 12/100% Very poor
. (100%)
involved .
involved

According to McCulley clinical course and treatment of ocular chemical injucy
can be divided into the following phases: immediate, acute (healing phase), early
reparative, and late reparative.®)

Immediate phase treatment

Immediate emecrgency teeatment is comprised of copious icrigation with nocrmal
saline or Ringer solution for 15-20 minutes with double-eversion of the upper
eyelid and removal of contaminating remains of the chemical and necrotic parts
of a corneal epithelium.

Acute phase treatment

The main treatment aimin the healing phase is not only to regenerate of a healthy
cocrneal epithelium (ceepithelialization) but also to balance the processes of
collagenolysis with collagen synthesis. Acute phase tceatment includes:

1. Topical antibiotics.

2. Cycloplegic agents such as atropine or cyclopentolate.
3. Antiglaucoma agents.
L

Preservative-free actificial tears can reduce the risk of recuccent ecosions
and accelerate visual rehabilitation.

5. Therapeutic soft contact Lens can promote reepithelialization.
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b. Supplementation of ascorbate- a cofactor of the collagen synthesis reduces
the incidence of cocneal thinning and ulceration. Oral ascocbate (2 g/day)
and topical 10% solution 1-2 hourly are used.

7. Collagenase inhibitors such as systemic tetracyclines promote corneal
healing by inhibiting collagenolytic activity by restriction of the gene
expression of neutrophil collagenase and epithelial gelatinase.(”)

8. Preservative free topical steroids reduce inflammation caused by neutcophil
infiltcation and stabilize cytoplasmatic and Lysosomal membranes of
neutrophils. They are used initially 4-8 times daily and must be reduced after
7-10 days because of the risk of corneal ulceration.®?

9. To prevent symblepharon formation a massage of fornices and Lysis of
conjunctival bands shall be pecformed using sterile glass rod under a topical
anesthesia.

10. Severe cases require a surgical treatment such as: advancement of Tenon’s
capsule, Limbal stem cell transplantation, amniotic membrane onlay or even
penetrating keratoplasty in case of corneal perforation.

The patient who has not achieved complete epithelialization by the 21st day is at
significant risk of permanent vision Loss.

The purpose of this study was to present the results of treatment of alkali
related oculac burn with topical RGTA matcix therapy (Cacicol).

* *

21-year-old man presented at the Accident and Emergency Department because
of sodium hydcoxide (NaOH) celated bucn to the Lleft eye (LE). The clinical
manifestations on admission to the Ophthalmology Department were: total Loss
of corneal epithelium, evident stromal haze and a half limbal ischemia, which
corresponds with grade Il group in Roper-Hall grading system and IV grade in
Dua Classification for Ocular Sucface Burns system respectively. The visual
prognosis in this group of patients is
"guarded" going by the Roper Hall
Classification and ,,good to guarded”
going by the Dua Classification for
Ocular Sucface Burns respectively.

Visual acuity (VA) of the Left eye on
admission was 20/30 and intraocular
pressure (IOP) was 2b mmHg.

After seven days (a borderline time
between acute and early reparative
phases) of intense treatment there

was still a horizontal band of cornea

without epitheuum_ Figure 1: Horizontal epithelial defect with positive fluores-
ceine staining
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A decision on the use of RGTA matcix therapy (Cacicol) was made.

During the next three days after Cacicol has beeninstilled we observed complete
epithelialization of the cornea.

Figure 2-3: Total epithelialization on 10th day of treatment, 3 days after Cacicol has been instilled.

On 11th day the patient was discharged from the hospital. His visual acuity was
20/20 and I0P was 13 mmHg.

Four weeks after the injucy cornea was still completely epithelialized.(Fig. 4-5)

Figure 2-3: Total epithelialization on 10th day of treatment, 3 days after Cacicol has been instilled.

* *

Alkali related injury to the eye is potentially blinding entity. Patient with a
chemical ocular injury needs immediate evaluation and intensive treatment.
The aim of the treatment is restoration of a normal ocular sucface anatomy and
corneal clarity.
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Therapeutic options for grade Il of alkali burn, with a guarded visual prognosis,
include not only conservative but often also a surgical treatment.

Cacicol belongs to family of RGTA ( ReGeneraTing Agents) that enhances speed
and oquality of tissue healing by initiating processes of tissue regeneration. By
mimicking the heparan sulfate structure it prevents degradation of extracellular
matrix proteins and promotes epithelial healing.('®

There are very few data in the literature on using this non-invasive method of
treatment in alkali related injury to the eye.

* CONCLUSION x

This study demonstrates that a non-invasive RGTA matcrix therapy can bring
promising results in the treatment of patients with severe alkali related bucns
to the eye. Further reseacrch is needed to evaluate it’s efficacy and safety in this
group of patients.
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CASE OF SUCCESSFUL
TREATMENT OF BILATERAL
ACANTHAMOEBA KERATITIS

* *

Acanthamoeba keratitis (AK) refecs to the severe pathology of the eye sucface
that results from the human body infection by free-Living in soil amoebasl. This
disease is characterized by cocneal epithelium loss, stcomal thinning, radial
keratonevritis development, annular infiltration and central or paracentral
corneal abscess formation 2,

Factors contcibuting to the development of AK are hygiene rules failuce,
swimming at vacious resecvoirs, weacing diffecent types of contact Lenses (CL)
(hacd and soft) . CL wearing is a major risk factor for AK. Among patients with
AK 75-89% used contact Lenses '],

Initially, AK is diagnosed cocrectly in 23.3% cases, but morce often diagnosed
wrongly as hecpetic keratitis in 47.6%, as bacterial keratitis - in 25.2%, as fungal
keratitis - in 39% of the cases. German researchers revealed that it takes an
average of 5,1 = 16,8 months from disease onset to the definitive diagnosis and
about 3,1 * 5,2 month from diagnosis to the first penetrating keratoplasty .. It
was established that patients with AK need penetrating keratoplasty in 40.5%
and retransplantation in 13.3% of cases.
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AK treatment presents considerable difficulties due to the Late diagnosis of the
disease, as well as an extremely high resistance of AK cystic forms to chemical
and physical influences .

Thats why the search of new methods of AK treatmentis of a cuccentintecest. One
of them is photodynamic therapy (PDT), that is a photodestcuction of infectious

agents using photosensitizer by icradiation with light of a certain wavelength
[1,4,89,11]

The PDT technique in keratitis. Methylene blue 0.1% aqueous solution and 10%
dimethylsulfoxide agueous solution were dropped three times at intecvals of
15 minutes, followed by icradiation with Low-energy laser with a wavelength of
630-670 nm and a spot diameter of 3000 microns. Duration of the procedure was
3 minutes. The number of PDT procedures is determined individually for each
patient.

We report acase of successful treatment of the bilateral acanthamoeba keratitis,
where standard therapy was first supplemented with PDT using methylene blue
and dimethylsulfoxide.

* CLINICAL CASE %

16 year-old woman consulted at our Institution describing redness, tearing,
photophobia and pain in both eyes for 2 weeks. The best cocrected visual acuity
(BCVA) of right eye (RE) was 0.1 and of the left eye (LE) was 0,2 cc sph -
3,75 [0=0,85. In the slit Lamp evaluation in both eyes we objectify blepharospasm,
conjunctival hyperemia, tearing and edema of eyelids In the RE we observed
dendriform corneal erosion of 1,0mm wide by 2,0 mm high, stcomal edema
and diffuse infiltration. Preservation of the anterior chamber depth without
inflammatocry reaction was observed.

Patient history reveals the use of contact Lenses "Paragon” during last 3 years
for Myopia -3.75 diopters. We also know that the ficst symptoms of the disease
appeared after diving in the swimming pool. The results of the blood, urine, Liver
analysis and microbiological study revealed no deviations. It was diagnosed bila-
teral herpetic keratitis and appropriate treatment was administered: antiseptic
0.02% chlochexidine, antivical and mydciasis drops, injections of heparini, Lafero-
bioni and valaciclovir per os.

In two days due to the lack of positive reaction to antivical therapy, basing
on medical history and increasing infiltcation of the corneal stroma AK was
suspected. We added to the treatment instillations of fluconazole as well as
intcavenously ornidazole and fluconazole and itraconazole per os. Inthe slit Lamp
evaluation in both eyes we objectify rounded Limited infiltcates (figures 1,2).
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Figure 1: Right eye - Conjunctival hyperemia, corneal  Figure 2: Left eye - Conjunctival hyperemia, cocneal
rounded Limited infiltrates, stcomal edema. rounded Limited infiltrates, stromal edema.

In five days the patient complained of severe pain, tearing, blepharospasm
right eye. In the slit Lamp evaluation in RE we objectify hyperemia and edema
of eyelids and conjuctiva, infiltcate of 5.0 mm in the center of the cornea and
several satellites at the cocneal peciphery (figuce 3). In LE we observed Limited
paracentcal rounded infiltrates, not stained with fluocescein (figuce 4).

BCVA of the RE was 0,06 and of the LE was 0,3 cc sph - 4,0 1=1,0.

Figure 3: Right eye - Conjunctival hypecemia, infiltrate of  Figure k: Left eye - Limited paracentral roundedinfiltrates,
5.0 mmin the center of the cornea. not stained with fluorescein.

In three days the patient complained of severe pain in left eye, the same as
in the right eye. In the slit Lamp evaluation in RE we objectify central corneal
abscess formation with a ciccular thinning and peripheral satellites (figure
5,6). BCVA was 0,01. In the slit Lamp evaluation in LE we objectify hypecemia of
conjuctiva, central corneal infiltration of 3,0mm and stcomal edema (figuce 7).
BCVA was 0,1.

;I.‘l

Figure 5: Right eye - Centcral corneal abscess formation  Figure b: Left eye - Pecipheral corneal satellites.
with a ciccular thinning.
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Figure 7: Left eye - Central corneal infiltcation of 3,0mm,
stromal edema.

We started a course of photodynamic therapy with methylene blue and
dimethylsulfoxide in both eyes.

In a week after the start of the PDT it was observed the absence of disease
progression.

PDT course included 33 procedures in both eyes untill infiltrate cesorbtion was
admitted.

During hospital discharge BCVA of the RE was 0,3 cc sph - 3,75 [1=0,85 and BCVA
of the LE was 0,3 cc sph - 3,75 [1=1,0.

In the slit Lamp evaluation in both eyes we objectify central nebular corneal
opacity of 3,0mm in diameter and small opacities at the corneal periphery in
the places of satellites (figuce 8,9).

AR

Figure 8: Right eye - Central nebular cocneal opacity. Figure 9: Left eye - Central nebular corneal opacity.

The patient was followed up for 12 months, and disease recurrence was not
observed.
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* DISCUSSION %

Acanthamoeba keratitis is a severe corneal pathology which is characterized be
progressive coucse, difficult diagnosis and resistance to therapy.

In the diagnosis of acanthamoeba keratitis important role belongs to the
anamnesis (contact Lenses, swimmingin natucal ceservoics), biomicroscopy of the
cornea with the identification psevdodendritical figures or recuccent epithelial
damage, which are the earliest clinical signs of the disease.

It cevealed that the photodestruction of infectious agents can be very helpfull in
the treatment of AK.

Complex treatment of a bilateral acanthamoeba keratitis, which includes
biguanide derivative antiseptics, amebicidal, antifungial drugs, the use of
pathogenetic and symptomatic therapy, and the use of PDT with methylene blue
and dimexid allowed to stop inflammation and restoce visual acuty.

* CONCLUSION x*

First used in ophthalmic practice combined treatment of Acanthamoeba
keratitis which included photodynamic therapy with 0.1% methylene blue and
10% dimethylsulfoxide showed significant therapeutic effect and restored vision
acuty.
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* *

Dry eye disease it’s one of the most common ocular comocbidities, and may
overlap with other causes of ocular sucface disease, such as ocular allergy and
meibomian gland dysfunction

Dry eye syndrome is a multifactorial disease whose outcome is malfunctioning
of the tear film due to insufficient tear production Qualitative or uantitative or
increased tear film evaporation, with potential damage to the ocular sucface(.
Prevalence of dry eye syndrome increases with age, studies show a prevalence
between 5-30% of the adult population. American Woman’s Healt Study and
Physician’ Health Study shows that 3,23 milions of woman and 1,68 milions of
mens over 50 years old have a moderate to severe grade of dry eye®.

Dry eye is one of the most frequent ophthalmic disease, causing complaints
of bucning, itching, or even dryness. Risk factors are : endogenous( age, ethny,
systematic risk factors, etc.) and exogenous (Video tecrminal, contact lens
wearing, cocneal refractive sucgery , etc.)®.

The aim of this study was the assessment of the influence of computer workers
in dry eye symptomatology, and also to evaluate the therapy on cocnea tissue
using diffecent topical medications (actificial tears).
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* CASE REPORT »

Were admitted to the study 45 subjects video terminal operators (VDT), 18 M
and 27 F, mean age of 28,3 (TABLE 1) with signs and symptoms of dry eyes and
no acute ocular pathology, no previous eye surgery and no topical medication
during one-two month prior to the start of study. In all patients was considered
the subjective symptoms and the objective signs, at the time of encollment visit,
and after 30 days of treatment.

20-30 8 14 22
30-40 3 7 10
40-50 7 b 13
Total 18 27 L5

Table 1. Distcibution of patients by age / gender

Treatment : ALl subjects were treated with a tear substitute (Thealoz Duo
- Trehalose and hyaluconate) - ° 1 dcop 3 times/in both eyes/day for 30 days.
° Thea Phacmaceuticals.

* RESULTS %

In all subjects, video terminal operators (VDT), included in our study, aftec
30 days of treatment with Thealoz Duo, was observed the disappearance of
symptoms present for inclusion in the study.

Allthe patients cespondedto Ocular Sucface Disease Index (OSDI) uestionnaices
and the results are:
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The average OSDI score before and after treatment: OSDI A 4.37 - 3.55, OSDI
B 4.62 - 4.00, OSDI C 2.64 - 2.22, 0SDI D 11.64 - 9.77 . OSDI score was 24.26
before treatment and 20.34 after treatment. (Fig. 1)
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OSDIA 0osDI B osDIC osDID Score OSDI

Figure 1: OSDI questionnaice answers befoce and after tceatmens

The data shows a change with improved tear test, with the following results
before and aftec: Schirmer | (Fig.2) <5 mm/5 min 2.12% - 3.16%, <10 mm/5 min
6.10% - 8.0L% . After 30 days of treatment, 9 of the patients had Schicrmer |
test results > 10mm/5 min.
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Figure 2: Schicmer | test before and after 30 days of treatment

T-BUT (Fig.3) before and after treatment: <5sec 3% - 3.33%, <10 sec 7.11% -
7.8 %. Tear ph shows also a change with improved results after treatment: Ph
>7.2-8< had 77.77% of patients before treatment and 86.66% of patients after
treatment, ph > 8 had 22.22% before and 13.33% after treatment.
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Figuce 3: T-BUT test before and after 30 days of treatment
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Figure 4: Tear PH before and after 30 days of treatment

* DISCUSION x*

Dry eye is a common problem among computer users. The OSDI questionnaire,
Schicmer | test, TBUT and tear ph measurement is very easy to pecform and may
offer benefits in supporting the diagnosis of dry eye®.

These results indicate that the use of video display tecminals is associated with
an increase tear evaporation due to decreased frequency of blinking, which can
lead to dry eyes. Actificial tears provide relief from dry eye symptoms(®).

Sodium Hyaluronate and trehalose contained by Thealoz Duo protects the
epithelial cells on the ocular sucface, improving their resistance to the daily
stresses of dry enviconments and tear film changes in a dry eye®. Thanks to
hypotonic formulation, it addresses the chemistry imbalance of the tear film in
chronic dry eye. Previous study shown that Thealoz Duois an effective combination
of two active ingredients for the treatment of dry eye.
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* CONCLUSION %

The statistically significant change of OSDI guestionnaice score and of the tear
test(Schicmer |, T-BUT, Tear PH) obtained after treatment with Thealoz Duo and
the disappearance of symptoms, showed a clinical efficacy of the treatment for
video terminal operator patients. These results are are similar to the previous
studies®),
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Kacine DAVTYAN

Privat clinic "Sfera"
RUSSIA

SUCCESSFUL TREATMENT
OF A CORNEAL HERPETIC
ULCER USING CACICOL

* *

DA 60 year old, high myopic woman came to the clinic August 11-th 2016
complaining on a painful, red Lleft eye, which stacted 2 months ago. She also
complained of photophobia, tearing and blucred vision in her Left eye. The patient
already was unsuccessfully treated in other centers and got a diagnose: OS:
Phacrmacologically resistant hecpetic ulceration of the cornea.

* *

Beginning of June she got an acute pain in her Left eye. The patient was diagnosed

with a hecpetic cocneal ulcecation in her Left eye. She already had in her anamne-
sis several hecrpetic keratitis during Last years.
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SUCCESSFUL TREATMENT OF A CORNEAL HERPETIC
ULCER USING CACICOL

She was treated in previous clinic by instillation of:

1.
2.
3.

Antiviral therapy: Acyclovicum, Ganciclovir sodium
Immunomodulating thecapy: sol. Acidumpolyadenilicum+Acidumpolyuridilicum

Antibacterial thecrapy: sol. Levofloxacini, chloramphenicol+colistimethate
sodium+ tetracycline

L. Mydriatics: sol. Tropcamidi+ sol. Phenylephrine hydrocloridi

5.
b.

Reperative thecapy: Deproteinized calf blood extract
Different types of subconjunctival injections.

Also 2 times she passed diatermocoagulation of the cornea and 3 times of
autocytokinotecapy (this is type of therapy, which is use blood of patient mixed
with antivical dcugs or antibiotics for installations and subconjunctival injections).
She noted a slight positive dynamics after treatment.

Ficst examination (11/08/2016)

VA OS = Pr. L. certae

Slit Lamp Examination OS

Eyelid edema, blepharospasm, photophobia
Significant conjunctival hyperemia (+3), subconjunctival hemocchages

Central epithelial oval shaped defect of 5.2 mm x 6.0 mm below to the center
of the cornea with iccegular edges

Stcomal defect - 2/3 of the cornea depth

A dense, white stcomal infiltration on the edges of ulceration with bullous
epithelium on the surface .

Significant folds of Descemet’s membrane.
Other structuces were not clearly visible

Fluocescein test (11/08/201b)
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Karine DAVTYAN

11/08/2016 - OCT: bullous transformation of epithelium, iccegular endothelium,
the thickness of focus 656 mkm, ulceration with icregular edges.
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Treatment which patient was ceceiving befoce her visit:

1. Sol.Acidumpolyadenilicum+Acidumpolyucridilicum 5-6 times per day
2. Sol.. Levofloxacini 5-6 times per day

3. Sol. Tropcamidi+ sol. Phenylephcrine hydrocloridi 5-6 times per day

L. Deproteinized calf blood extract 5-6 times per day

5. Chloramphenicol+colistimethatesodium+tetracycline 1 times at night

She refused cocrection of previous therapy, we could not cancel the cucrent the-
rapy and we could only add: instillation of Cacicol (Polycarboxymethylglucose

sulfate) once in 3 days during b weeks.

Second examination (22/08/201b)
11 days of using Cacicol - 4 instillations

The patient noted significant improvement in VA and other symptoms
VA 0S =0,02 u/c

OS Slit Lamp Examination
Blepharospasm and photophobia were Less
Conjunctival hypecemia cemained (+2)

Central oval shaped focus of 5.1 mm x 5.9 mm below to the center of the cornea
with regular edges was covered by epithelium on its surface

Visible vasculacrization in the deep layers of cornea appeared.
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SUCCESSFUL TREATMENT OF A CORNEAL HERPETIC
ULCER USING CACICOL

Fluorescein test (22/08/2016)

Treatment:

1. Sol. Levofloxacini 3 times per day

2. Sol. Tropcamidi+ sol. Phenylephrine hydrocloridi &4 times per day
3. Deproteinized calf blood extract 5-6 times per day

L. Polycarboxymethylglucose sulfate once in 3 day

Thicd Examination 31/08/2016
(20 days of using Cacicol - 7 instillations)

VA OS 0,02 with sph - 6,0 D =0.03

Blepharospasm and Light sensitivity were Less
Hyperemia of conjunctiva was reduced up to +1

The size of central oval shaped focus of decreased: 5.0 mm x 5.5 mm and it has
got mocre regular margins with stcuctuced bordecline.

The number of new vessels increased
A dense, white stromal infiltration reduced

Bullous epithelium on the sucface reduced and cemained only on upper macgin
of the focus.

Folds of Descemet’s membrane almost disappeared.
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The vascularization in the deep Layers of cornea intensified and Located in the
inferior part of cornea.

FLuorescein test
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SUCCESSFUL TREATMENT OF A CORNEAL HERPETIC
ULCER USING CACICOL

31/08/2016 - OCT: : bullous transformation of epithelium disappeared, the
thickness of focus increased up to 974 mkm, the ulceration was closed.
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Treatment:

1. Sol. Tropcamidi 0,5 % 3 times per day

2. Deproteinized calf blood extract 1 times at night
3. Sol. Dexamethasoni 0,1% L times per day

L. Polycarboxymethylglucose sulfate once in 3 day

Forth Examination 19/09/2016
(38 days of using Cacicol — 11 instillations)

VA 0S 0,02 -0,03 with sph - 6,0 D =0.1
Blepharospasm and Light sensitivity disappeared
Hyperemia of conjunctiva was almost disappeared

The size of central oval shaped focus decreased and became more transpacent:
4.0 mm x 4.5 mm and it has got regular margins with structured bocderline.

The number of new vessels significantly increased
A dense, white stromal infiltration reduced
Bullous epithelium and folds of Descemet’ s membrane disappeared.

The vascularization in the deep layers of cornea intensified and Located in the
inferior, temporal and nasal part of cornea.
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31/08/2016 - OCT: bullous transformation of epithelium disappeared, the
thickness of focus decreased up to 608mkm, the ulceration was closed.

Treatment:
1. Sol. Dexamethasoni 0,1% 2 times per day
L. Polycarboxymethylglucose sulfate was cancelled

* *

The decision to use Cacicol was made by intecnal ethics Committee of the clinic
because of known efFect of Cacicol and insuficient traditional tceatment ducing
Last two month and high risk of cocrnea pecforation.

Due to absence of Local registration patient was asked to sign the off Label
tceatment agreement.

No side effect was noted during tceatment.
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SUCCESSFUL TREATMENT OF A CORNEAL HERPETIC
ULCER USING CACICOL

* CONCLUSION x

Improvement of subjective symptoms was noted after 1,5 week using Cacicol

Size of focus decreased significantly from 5,2x 6,0 before treatment to 4,0x 4,5
after at 1,5 month of treatment (11 installation of Cacicol)

Complete corneal cegenecation of epithelium we achieved within 1,5 weeks of
treatment.

Cacicol was well tolecated and no side effects oc complaints wece noted

This study conficmed improvement of cocnea healing and patient comfort. Cacicol
is effective and safety approach for difficult cases.
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