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<> Fungal keratitis (FK) is a difficult diagnostic challenge for ophthalmologists. The aim is to familiarize
practicing physicians with the diagnostic algorithm worked out in the Ophthalmological Center of SPB
City hospital No. 2 using modern research methods, and to assess the epidemiology of fungal keratitis in
the North-West Region. Materials and methods. Patients underwent laboratory diagnostics (fluores-
cence microscopy of corneal scrapings from the cornea, culture on Sabouraud agar and broth), confocal in
vivo microscopy, optical coherence tomography. Results. During the period from 2007 to 2017, 41 cases
of FK were identified in the City hospital No. 2, of which filamentous fungi were the causative agent in
32 cases (78%), yeast fungi — in 9 cases (22%). Our analysis included patients with fungal keratitis
over the past three years, all of them underwent a full diagnostic cycle. Filamentous fungi were found
among 12 of them (63%), yeast — in 7 (37%). Our data, considering the statistics of fungal keratitis in
the North-West of Russia — a region with a high level of urbanization and industrialization, and located
in the temperate zone — showed a predominance of filamentous fungi as pathogens (prevalence 1.3 times
higher). Our scheme of keratitis diagnostics — confocal in vivo microscopy, OCT, fungal culture — is a
reliable way to identify fungal pathogens in the cornea, and can be recommended for use in practical
ophthalmology.

<> Keywords: fungal keratitis; epidemiology; laboratory diagnostics; confocal microscopy; optical cohe-
rence tomography.
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<> Ipudkosbiit kKepatut (I'K) npeacrapJsier coGoil C0KHYI0 1MarHOCTHUECKYO 3a/auy JJs1 0P TaSbMO-
JoroB. Ileab — o3HaKOMJIeHHE MPAKTUKYIOLLIMX Bpayel ¢ AMarHOCTHYECKUM aJropuTMOM, pagpaboTaH-
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HbiM B Oranbmosiorudeckom 1ientpe CI16 'BY3 «I'MIIB Ne 2», ¢ npuMeHeHneM COBpeMeHHbIX METOJ/I0B
MCCJ/IeI0BaHUS, a TaKyKe OlleHKa 3MUAEMHOJOruu rpubKoBoro Kepatuta B CeBepo-3amnaaHoM pervoHe.
Mamepuanot u memodest. [laurentam npoBoaAnHIN JaG0OPATOPHYIO AMATHOCTHKY ((PJIYyOPECHEHTHYIO MH-
KPOCKOIHIO COCKOOOB C POrOBMLLbI, 10CEB MaTepHasa Ha CeJIeKTUBHBIE CPejlbl), KOHPOKANbHYIO i1 Vivo
MHKPOCKOTIHIO, ONTHUYECKYIO KOTepeHTHYI0 ToMorpaduio. Pegdyasmamet. 3a nepuoa ¢ 2007 no 2017 r.
na 6ase TMIIB Ne 2 6bin1 o6napysxken 41 cayuait TK. Bos6ynutensamu B 32 cayuasnx (78 %) aBJsauch
nutyatbie rpubnl, B 9 (22 %) — ApoxkeBble. B npoBeaéHHbIH HaMU aHAJM3 BKJIOUYEHb MALHEHThI
C rpuOKOBBIM KEpPAaTHTOM, BBISIBJEHHBIM 3a MOCJeAHNE TPH rofa. Bce mamMeHTsl MPOUIIM MOJHBIA HHKJI
JIHarHOCTHKH. HuTuaTthie rpubel cpean Hux oGHapyxenbl y 12 uest. (63 %), apoxxkenbie — y 7 (37 %).
Hawwu nannele, yuursiBatoutre cratuctuky 'K no CeBepo-3anany — pervoHy ¢ BBICOKMM YPOBHEM yp-
6aHu3al MK U HHAYCTPHAJM3aLHH, PACTIONOKEHHOMY B yMEPEHHOM [0siCe, TOKa3bIBAIOT peBaJupoOBaHHe
Bo30OyauTeJ el HUTUAaTHIX TpuOoOB (B 1,3 pasa). PaszpaGoTanunas Hamu cxema JIHarHOCTHKH KEPAaTHUTOB —
HRT/RCM-, OCT-auartnoctuka, KYJIbTYpaJibHOE MCCJeloBaHUe — 3apeKoMeHioBaJa ceOs Kak Haléx-
HbIF cr1oco6 BbIsiBJIeHUS TPUOKOBBIX BO30yUTeJIeld B POrOBULE M MOXKET ObITb HCI0JIb30BAHA B PAKTH-
4eCcKoH O TaNbMOJIOTHH.

<> Karwuesole croga: rpubKOBbIH KePaTHT; SMHAEMUOJIOTHST; 1aO0paTOPHAst IMarHOCTHKA; KOH(OKAJbHAS
MHMKPOCKOMHS; ONTHUECKast KorepeHTHas Tomorpadus.
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INTRODUCTION

Fungal keratitis is an infectious inflammatory
disease of the cornea caused by pathogenic fungal
invasion. Because of the disease’s hypodiagnosis,
severity, and complicated and long-term therapy,
it poses a significant problem for ophthalmolo-
gists. Its treatment is often unsuccessiul, leading
to corneal opacities, blindness, and even eyeball
atrophy [1—6].

Epidemiology

The global incidence of fungal keratitis is con-
stantly increasing [7], which is probably attribut-
able to both improved diagnostics and increased
number of risk factors, such as the irrational use

Table 1/ Tabnmua 1

Groups of fungi causing keratitis [14]
Ipynnb! rpu6oB, BbI3bIBaOLWMX KepaTUTbI [14]

of antibiotics and corticosteroids, improper wear-
ing of contact lenses, and growing prevalence of
immunodeficiencies. Patients with history of cor-
neal injuries are particularly prone to fungal kera-
titis [8].

There is still no consensus on corneal myco-
sis epidemiology. The prevalence of fungal kerati-
tis significantly varies between geographical areas
and even between regions of the same country.
This disease is more common in developing than
in developed countries. Researchers from Hyderabad
(India) reported 1360 culture-confirmed cases of
fungal keratitis over the last 10 years [9]; another
654 patients were diagnosed with fungal keratitis

Filamentous fungi
Yeast Dimorphic
Non-pigmented Pigmented
Fusarium Curvularia Candida Blastomyces
Aspergillus Alternaria Cryptococcus Coccidioides
Acremonium Phialophora Geotrichum Paracoccidioides
Paecilomyces Bipolaris Malassezia Sporothrix
Penicillium Exserohilum Rhodotorula Histoplasma
Scedosporium Cladosporium
Beauveria Lasiodiplodia
Metarhisium Phoma

Note. Most common fungi described in the literature are highlighted in bold.
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in northern China for 6 years [10]. By contrast,
only 56 cases (b6 eyes) of mycotic keratitis were
registered in Melbourne (Australia) and 57 cases
(61 eyes) in New York (USA) over the last 8 and
16 years, respectively [11, 12]. The IndoHungar-
ian Fungal Keratitis working group has published
a global epidemiological review reporting that mold
fungi are the most common causes of keratitis in
tropical and subtropical areas, whereas yeast-asso-
ciated keratitis commonly occurs in developed coun-
tries and in areas with temperate climate [7]. A study
conducted in the United Kingdom found that the
prevalence of mycotic keratitis reaches 0.32 cases
per million inhabitants per year [13] (with a reli-
ability index of 95%).

Microbiology

More than 70 fungal species have been proven
to cause fungal keratitis, with filamentous fungi
and yeast as the primary pathogenic agents. Ano-
ther group consists of dimorphic fungi that can
exist in the form of both mold and yeast depend-
ing on the conditions and very rarely cause kera-
titis [7, 14].

Pigmented filamentous (or phaeoid mycelial) fungi
are rarer than non-pigmented ones. They possess a
septate mycelium and a large amount of melanin in
the cell wall. Hyaline (non-pigmented) hyphomycetes
are a group of fungi with a septate mycelium, without
melanin in the cell wall (Table 1).

Pathogenesis

Impairments in the protective structure of the
cornea (including epithelial barrier, tear film, and
blinking) significantly increase the risk of fungal
infections. Their infection response depends on the
fungal growth rate, presence of mycotoxins, fungal
antigens, and proteolytic enzymes [3]. Fungi gain
access to the corneal stroma via the epithelial de-
fect caused by injuries (including those from wea-
ring contact lenses), various eye surface disorders,
and after surgical interventions. Fungal penetration
into the corneal stroma activates the immune cells
(including neutrophils, macrophages, and dendritic
cells) that recognize fungal cell-wall antigens pri-
marily via Toll-like, NOD-like, and C-type lectin
receptors. C-type lectin receptors, such as Dec-
tin-1 and Dectin-2, promote chemokine (CXCLI1
and CXCL2) and proinflammatory cytokine (IL1b
and TNFa) secretion. Fungi can also invade deep
layers of the stroma and the anterior chamber
through an intact Descemet’s membrane, induc-
ing endophthalmitis. Mukherjee et al. [15] demon-
strated that fungi can produce a protective biofilm
during their reproduction to stabilize the growth
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of colonies. Corticosteroids and other immunosup-
pressants may trigger fungal infection development
and progression by inhibiting proinflammatory cy-
tokine and chemokine transcription, reducing the
anti-infective activity of macrophages, and decreas-
ing neutrophil adhesion.

[t is quite challenging to diagnose early-stage
fungal keratitis because patients usually seek for
medical assistance at late stages. Moreover, doc-
tors do not usually consider this pathology due to
its low prevalence in the population. Samples are
collected too late, bacteriological examination is
time-consuming, and Heidelberg Retinal Tomogra-
phy (HRT) with Rostock Corneal Module is oiten
unavailable, although it allows differential diagnosis
with other microorganisms (specifically with Acan-
thamoeba) and a preliminary diagnosis during the
first visit. Delayed etiotropic antifungal therapy
for >2 weeks [16] is one of the factors that signifi-
cantly worsen the prognosis.

This study aimed to familiarize practicing ophthal-
mologists with a diagnostic algorithm developed in
the Ophthalmology Center of the Saint Petersburg
Multifield Hospital No. 2, which describes currently
available diagnostic methods and provides informa-
tion on fungal keratitis epidemiology in the North-
western region.

MATERIALS AND METHODS

Modern laboratory techniques and instrumental
methods were used to diagnose fungal keratitis in ad-
dition to a conventional ophthalmologic examination.

The patient should be asked about possible cor-
neal injuries, wearing of contact lenses, occupational
risk factors (introduction of soil- and plant-containing
particles into the eyes), and impaired local and/or
systemic immunity.

Then, patients undergo comprehensive ophthal-
mologic examination such as ocular reiractometry,
non-contact tonometry, perimetry, biomicroscopy,
and ophthalmoscopy.

In keratitis, the severity of visual impairment de-
pends on the degree of inflammation, location and
size of the pathologic focus, infiltration, corneal ede-
ma, and anterior chamber cell score.

Biomicroscopy identifies specific signs that indi-
cate the infectious process, including injection, con-
junctival chemosis, and corneal epithelial defects. The
nature of corneal infiltrate, its type (whether local-
ized or diffuse (purulent), stromal), location, color,
density, size, shape, depth, presence of melting ar-
eas, necrosis, stromal thinning, satellite infiltrates,
neovascularization, and aqueous humor opalescence
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should also be assessed. Corneal sensitivity should
also be evaluated.

The following signs may indicate fungal kerati-
tis [14]:

+ QGrayish corneal epithelium with ulcerated sur-
face

+ Dry stromal infiltrate with uneven edges

+ Microfiltrates, immune ring-like infiltrates, satel-
lite damages, and small foci

Pigment deposits in the depth of an ulcer (pig-

mented filamentous fungi)

+ Endothelial plaques (discoid foci or endothelial
damage) and hypopyon

Sometimes, the infection can manifest as micro-
crystalline keratopathy (caused by Candida).

Pathogen identification can be difficult in patients
with primary corneal pathology (with secondary in-
fectious process) and in patients who already under-
went antibiotic treatment. The absence of positive
dynamics after an antibacterial therapy and deterio-
ration after corticosteroids can be used as surrogate
markers of fungal infections.

Fungal keratitis is characterized by a persistent
course that involves the entire corneal thickness and
a trend toward ulceration with perforation. Unfortu-
nately, accurate diagnosis is often established late,
which causes significant delays in antifungal therapy.
Late initiation of appropriate treatment may lead to
serious consequences, such as persistent corneal
opacity with leukoma formation, vision loss, and eye
loss [17].

Laboratory diagnostics (including microscopy
and culture) is required to confirm the presence of
fungi in the disease.

Corneal scraping is a standard procedure to ob-
tain a sample for microscopy and culture performed
by an ophthalmologist using a slit lamp or under
an operating microscope preoperatively. To ensure
high diagnostic accuracy, specimen collection
should be organized prior to antifungal treatment
initiation. The procedure was conducted under local
surface anesthesia. Before specimen collection, a
residual anesthetic was removed from the corneal
surface and conjunctival cavity by irrigating them
with sterile normal saline solution. Then, the maxi-
mum possible volume of the infiltrate was collected
using a sterile disposable microsurgical splitter,
avoiding touching the conjunctiva. The sample is
fixed on the slide and sent to the laboratory with-
in 2 h after scraping.

For many years, specialists from N.P. Kashkin
Research Institute of Medical Mycology and the
Department of Clinical Mycology, Allergology,

and Immunology at I.I. Mechnikov Northwestern
State Medical University (both the leading re-
search institutions in this field in Russia) perform
microbiological diagnostics, patient management,
and clinical consultations on the antimicotic treat-
ment.

Fluorescence microscopy at x100, x200, and x400
magnification is used to detect fungal elements in
corneal specimens. The slides are stained with cal-
cofluor-white, which binds to fungal cell wall con-
taining chitin and serves as a fluorescent marker.
The calcofluor solution is prepared by adding Evans
blue. Direct microscopy may demonstrate mycelium,
pseudomycelium, and yeast cells. Budding yeast cells
and pseudomycelium suggest candidiasis; however,
the final diagnosis should be established after posi-
tive culture.

To identify the pathogen, specimens should be in-
oculated on Saburo agar and liquid medium. Isolated
cultures of micromycetes are identified according to
their morphological and physiological characteristics
using fungi identification keys. Molecular diagnos-
tic methods should also be used as necessary. Yeast
growth usually occurs during the first 24—48 h,
whereas mycelial fungi demonstrate detectable
growth after 2—5 days. Some fungal species, such as
Fusarium, may require longer cultivation (from 1 to
3 weeks). On average, microbiological examination
takes 7—14 days.

Microscopy of the corneal scraping material and
its cultivation on selective media remain the gold
standard for fungal keratitis diagnostics. Fungal cul-
tural and micromorphological characteristics (most
importantly, sporulation organs) can successfully be
used to determine the genus and in many cases even
the species. However, identification of some species
(e. g., representatives of the genus Fusarium, in-
cluding >900 species) requires molecular diagnos-
tic methods (DNA sequencing). However, this test
is time-consuming, requires appropriate researcher
qualification, and may delay treatment [18, 19]. In re-
cent years, confocal microscopy and optical coher-
ence tomography have become more widely used.
Treatment outcomes directly depend on timely di-
agnosis. Therelore, effective diagnosis requires the
most rapid, sensitive, and convenient diagnostic
method [18—22, 24].

Confocal microscopy is a rapid, noninvasive, and
safe method of layer-by-layer visualization of the cor-
nea. It provides high-resolution microstructural im-
ages of different corneal layers of up to x3500 mag-
nification. This noninvasive and high-resolution
technique allows visualizing cell, infiltrate, and ex-
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tracellular element details, located in deep layers of
the cornea.

Conventional microscopy aimed to detect fungal
pathogens in specimens taken from the affected sites
in vitro, whereas confocal microscopy provides in
vivo visualization of fungi directly in the corneal
tissue.

Confocal microscopy was performed using the
Heidelberg Retina Tomograph 3 Rostock Cornea
Module (HRT3/RCM) at 400 x 400 magnification.
This method allows in vivo visualization of mycelial
and mold fungi.

HRT3/RCM identifies the morphological struc-
ture of filamentous fungi. They appear as single
or twisted at different angle white high-contrast
filaments (hyphae) with a diameter of 3—10 pm
and length of 200—400 pm. The dimensions cor-
respond to those determined by electron microsco-
py [21, 23, 24]. This method allows distinguishing
between hyphae and subbasal nerves with a diam-
eter of 0.3—0.8 pm and stromal nerves, character-
ized by a linear shape with a thickness of 0.5—5 pm
and branching at an acute angle. Moreover, unlike
stromal nerves, hyphae are located only within a
lesion focus at any stromal depth. Candida pseu-
domycelium appears like high-contrast spindle-
shaped structures of a 10—40 pm length and of
5—10 pm diameter [25].

The method also enables identification of other
microorganisms, specifically Acanthamoeba and
their differentiation from fungi. Moreover, it pro-
vides a unique ability to monitor therapeutic response
through regular examinations [21, 24, 26, 27]. Con-
focal microscopy allows assessing the depth of patho-
gen invasion into the stroma, which cannot be evalu-
ated by any other method.

Optical coherence tomography (OCT) provides
a wide range of qualitative and quantitative pa-
rameters, including corneal thickness at different
sites, size, and shape of the lesion. OCT is used
to dynamically monitor the cornea during treat-
ment. Consecutive scans of the same corneal areas
using standard protocols allow the evaluation of
pathological process in dynamics. At initial stages
of microbial keratitis, the cornea is thickened in
the infiltration area. The epithelium and the endo-
thelium are usually found as hyperreflective layers
compared to the stroma. Edema is visualized as a
diffuse stromal thickening, which leads to convex-
ity changes in the posterior corneal surface. As
the infection and the inflammation are resolved,
the corneal thickening becomes less pronounced.
At later stages, patients often develop scarring

ﬂl
E

and the affected cornea can become thinner than
the adjacent healthy areas due to scar tissue re-
traction. Specific OCT characteristics of aggres-
sive fungal keratitis include limited, different-
sized cystic formations in the stroma (necrotic
tissue) [28].

OCT results can serve as indications of using
Tenon-conjunctival flaps and corneal and scleral al-
lotransplantation, among others, with subsequent
monitoring of possible graft failure.

We use RTVuelOO0 (Optovue) for OCT.

RESULTS

The study participants developed keratitis due
to ocular trauma (n = 5), wearing soft contact len-
ses (n = 8), and conjunctival cavity contaminated by
soil (n = 2). Patients presented with corneal, uveal,
and pain syndromes and also complained of visual
impairments with various severity.

A total of 41 patients were diagnosed with
fungal keratitis in the Saint Petersburg Multifield
Hospital No. 2 between 2007 and 2017. Among
them, 32 (78%) patients were infected with fila-
mentous fungi, whereas 9 (22%) were infected
with yeast-like fungi. In our analysis, patients
diagnosed with fungal keratitis during the last
3 years were included. All the study participants
(n = 19) underwent comprehensive examination.
Eleven of them (58%) were men, and 8 of them
(42%) were women. Patients were aged between
27 and 77 years (Fig. 1).

The majority of patients (n = 17, 89.5%) were
admitted to the hospital later than 1 week after the
disease onset. Of them, four patients (21%) were
seeking medical assistance after one month and later.
Only 2 individuals were hospitalized during the first
week.

Upon admission, patients usually presented with
centrally and paracentrally located ulcerative infiltra-
tive foci with a diameter of 3—5 mm. Some of pa-
tients had perifocal satellite lesions, typical of mycotic
infiltrates.

Filamentous fungi were found in 12 patients
(63%), whereas yeast-like fungi were detected in
7 patients (37%). The majority of the patients re-
sided in the North West region (Saint Petersburg)
(n =15, 79%), Pskov, Novgorod, and Vologda re-
gions (n = 3, 16%). One person came from China
(5%).

The prevalence of different fungi species that can
cause corneal mycosis depends on the geographical
latitude, climate, agricultural role in the economic
structure, and economic level development. Deve-
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Fig. 1.
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Fig. 2. Geography of pathogens of fungal keratitis and their distribution by genus [20, 29]

Puc. 2. Teorpacust Bo3Oynnteseil rpuOKOBBIX KEPATHTOB M pacrpesesieHre ux no poaam [20, 29]

loped countries with a poorly presented agricul-
tural sector usually report keratitis cases associ-
ated with yeast-like fungi [11]. Immunodeficiencies
and widespread use of antibiotics and corticoste-
roids promote the development of keratitis caused
by Candida. Reviews from developing countries,
with many people engaged in agriculture, usually
report keratitis associated with filamentous fungi.
The main cause of fungal infection is corneal injury
in rural areas.

Our results in the Northwest region of Rus-
sia (a highly urbanized and industrialized area
located in the temperate zone) demonstrate high
prevalence of filamentous fungi, large number of
Candida-associated keratitis (37%), and a sig-
nificant proportion of culturally unidentified fungi
(16%) (Fig 2).

In our algorithm, confocal microscopy was rec-
ommended as the initial diagnostic step. Eleven
study participants underwent confocal microscopy
using the HRT/RCM system. High risk of corneal
ulcer perforation was one of the most common con-
traindications for confocal microscopy. Thus, these
patients were urgently operated. In such cases,
pathogens were identified through microbiological
methods.

In confocal sections, the hyphae of filamentous
fungi appear as high-contrast structures lying
within the infiltration focus. The number of hy-
phae demonstrates the degree of fungal contami-
nation (from isolated hyphae to abundant network)
(Fig. 3).

The pseudomycelium of yeast-like fungi can also
be easily detected in confocal sections. Pseudofila-
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Fig. 3. Hyphae of fungi in cornea sections at dilferent depths in different patients: a — patient K., 68 years old; b — patient L.,

67 years old; ¢ — patient 1., 52 years old

Puc. 3. Tudnl rpu6oB B cpesax poroBHilbl Ha pas3Hoil ryGKHHE Y pa3HbIX MalHeHToB: a — OGoJbHas K., 68 set; b — GoJbHoit J1.,

67 siet; ¢ — GoJabHoOH M., 52 rona

ments appear as spindle-shaped high-contrast par-
ticles with a clavate end (Fig. 4).

All the positive confocal microscopy results (i. e.,
detection of hyphae and pseudofilaments in confocal
optical sections) were later confirmed by either fluo-
rescent microscopy or culture results.

The sensitivity of confocal microscopy was ana-
lyzed in 11 patients who underwent both microbio-
logical examination and HRT/RCM scanning. Nine
out of 11 cases that had positive confocal microscopy
results (i. e., detection of hyphae and pseudofila-
ments in confocal optical sections) were later con-
firmed by the laboratory examination results. Thus,
the sensitivity of confocal microscopy to diagnose
fungal invasion is 82%. Filamentous fungi were
detected in eight (73%) patients, whereas yeast-

like fungi were isolated from three (27%) patients
(Figures 5 and 6).

The pathogen was isolated and identified in 13
patients (68%). The species were identified in five
(38%) patients, whereas only the genus was identified
in other cases. Both the filamentous fungi (includ-
ing Fusarium spp., Aspergillus (A. fumigatus and A.
flavus), Penicillium spp., and Acremonium spp.) and
yeast-like fungi (including Candida (C. tropicalis and
C. albicans)) were isolated.

Corneal thickness in the affected areas was initial-
ly assessed using OCT and then monitored to deter-
mine whether the patient needed surgical treatment.

The figures demonstrate critical corneal thinning
in the affected area (211 pm), which required surgery

(Fig. 7).

Fig. 4. Pseudo-mycelium of yeast fungi (arrows)

Puc. 4. TlceBnomurieinii 1poxkxKeBbiX rpuboB (cmpeaxu) (6osabHasi M., 52 rona)
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Fig. 5. Microscopy of culture (mag. x400). Culture grew
Fusarium spp.

Puc. 5. Muxkpockonusi (yB. x400) 1 pocT KyAbTYpbl Fusarium spp.

Fig. 6. Direct light microscopy of corneal scrapings. Culture
grew Aspergillus fumigatus

Puc. 6. Ilpsimast mMukpocKkonusi cocko6a ¢ POTrOBHLbBI M POCT
KyJAbTypbl Aspergillus fumigatus

Fig. 7. Optical coherence tomography of the anterior segment of the eye

Puc. 7. Ontuueckast KorepeHTHast ToMorpacdus nepeaHero orpeska riaasa (6osbsnast K., 68 ser)

Tectonic keratoplasty is indicated for corneal thin-  was 12,159. Among them, 4,661 (38.3%) patients un-
ning with a high risk of perforation (deep ulcers with  derwent surgery. We have similar figures in our study:
>50% loss of stromal thickness and descemetocele). 7 out of 19 patients (36.8%) required surgery.
Patients with fungal keratitis require surgical treat-
ment more often than those with microbial (non- CONCLUSION
fungal) keratitis (691 out of 1460 [50.8%] vs. 971 1. The primary risk factors for fungal keratitis are

out of 2,203 [44.1%]) [9]. contact lens wear (42%) and corneal injuries
In Russia, the majority of ophthalmologists are more (26%).

inclined to use conservative tactics for corneal ulcers. In 2. The prevalence of various fungal species directly

2016, the total number of patients with corneal ulcers depends on the urbanization and industrialization
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. Developed diagnostic

levels. The proportion of Candida keratitis does
not exceed 1—2% in countries with well-developed
agricultural sector, whereas it reaches 10—40%
and 50% in industrial and postindustrial coun-
tries, respectively.

algorithm for kerati-
tis (HRT/RCM plus OCT plus culture) is a ro-
bust method in identifying fungal pathogens in
the cornea and can be recommended for routine
ophthalmologic practice.

. Confocal microscopy is a rapid and highly sensi-

tive method in detecting fungal biota in the cor-
nea and can be used for early in vivo diagnosis
and administration of etiotropic therapy before
obtaining culture results. Confocal microscopy
combined with culture ensures rapid and accu-
rate diagnosis.

Anterior segment OCT allows dynamic monitor-
ing of the cornea, which is needed to control pos-
sible indications.
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