17

3. Algoritmy lecheniya ostrykh infektsionnykh kon"yunktivitov, napravlennye na preduprezhdenie razvitiya sindroma «sukhogo glaza» /
Yu. F. Maichuk [i dr.] // Posobie dlya vrachei. Moskva. 2004; 21 s. (In Russ).

4. Brzheskii, V.V. Rogovichno-kon"yunktival'nyi kseroz (diagnostika, klinika, lechenie) / VV.V. Brzheskii, E.E. Somov. — Sankt-Peterburg:
Levsha, 2003: 119 s. (In Russ).

5. Brzheskii, V.V. Sindrom «sukhogo glaza» i zabolevaniya glaznoi poverkhnosti. Klinika, diagnostika, lechenie / V.V. Brzheskii, G.B.
Egorova, E.A. Egorov. — Moskva: GEOTAR-Media, 2016: 464 s. (In Russ).

6. Maichuk, D.Yu. Patogeneticheskoe obosnovanie lecheniya i profilaktiki vtorichnykh narushenii slezoobrazovaniya: avtorefer. dis. ... d-
ra. med. nauk. — Moskva, 2005: 52 s. (In Russ).

7. Sokolov VO, Morozova NV, Polovinkina GV, et al. Experience in the Cationorm use in the treatment of dry eye syndromein patients
after adenoviral keratoconjunctivitis. Ophthalmology Journal. 2017;10(3):61-66. (In Russ).

8. The syndrome of “dry eye” as an outcome adenoviral keratoconjuncivit and its modern treatment N.A. Shulgina, A.S. Khokhlova, L.V.
Doronina, Y.N. Gandzha, E.V. Rogacheva, I.D. Rypalova Pacific Medical Journal. 2016;(3):72-74. (In Russ).

9. Somov, E.E. Sindromy sleznoi disfunktsii (anatomo- fiziologicheskie osnovy, diagnostika, klinika i lechenie) /E.E.Somov, V.A.
Obodov. — Sankt-Peterburg: Chelovek; 2011:160 s. (In Russ).

10. Yani, E.V. Kompleksnaya terapiya adenovirusnykh oftal'moinfektsii i vtorichnogo sukhogo glaza: avtorefer. dis. ... kand. med. nauk. —
Moskva, 2011:23 s. (In Russ).

11. Investigation of tear film change after recovery from acute conjunctivitis / T. Huang [et al.] // Cornea.2007;26(7):778-781. (In English).

12. Kruse, F.E. Classification ofpocular Surface Disease // F.E. Kruse, J.M. Benitez-del-Castillo, M.A. Lemp Ocular surface disorders.
London JP Medical Publishers. 2013; P.11-19. (In English).

13. Maitchouk, Y.F. The role of inflammation in dry eye syndrome after epidemic keratoconjunctivitis / Y.F. Maitchouk, E.V. Yany, D.Y.
Maitchouk // EVER, Ophthalmicresearch. 2001:174. (In English).

14.

Stern, M. E. The role of lacrimal functional unit in the pathophysiology of dry eye / M. E. Stern, J. Gao, K. F. Siemasko // Exp Res.
2004; 78(3):409416. (In English).

YK 617.7-007.681
© KosmnexkTus aBTopos, 2020

C.H. Ceerosapckuii, A.H. Aunpees’, C.B. Il]ep6axona’, .I'. CmeTaHKuHH
YCHEIHOE U3JIEYEHUE 'PUBKOBOI'O KEPATUTA
IOCJIE CKBO3HOM KEPATOILTACTUKH
'\ OBY3 «Ilpusonscekuii okpysrcnoii meduyunckuii yenmpy @MBA Poccuu,

2. Huorcnuti Hogzopoo
2@I'BOY BO «IIpusonscckuii uccnedosamenbekuii MeOUYUHCKUT YHUBEPCUMen»
Munszopasa Poccuu, e. Huoicnuit Hoézopoo

VHpekunoHHbIi KepaTUT — HauOoJIee YacToe OCI0KHEHHE CKBO3HOH KepaToILIacTUKU. B cTaThe MpoOaHAM3MPOBaH Cilydaii
YCIEIIHOTO M3JIe4eHns] TPUOKOBOTO KepaTHTa IOCIe CKBO3HON KepaToIIacTHKH. KepaToriacTrka BEIMONHANACE IO IIOBOY DIHTE-
JINaTbHO-3HIOTENHAIBHOM AUCTPOGUH POrOBHIIBI KaK MCXOJa OTKPBITOM TPaBMBI IVIa3a y manueHTta 35 ner. I'pubKoBeIil kepaTut
HPaBOro IJ1a3a ¢ IOpaKeHUEM Kpasl JOHOPCKOT'O JIOCKYTa Pa3BMIICS CIyCTs 2 HeEeIH Iocjie BMEIIaTeabCTBa. MecTHOe IpuMeHeHne
CTEpOUIHBIX TOPMOHOB M aHTHOMOTHKOB OBLIO HPEKpallleHo, crienuduaeckas Tepanus BKIodana (GrykoHa3od H amdoTepuiud B.
KepaTnT HEOHOKPATHO PELUUBUPOBAI, BBINONHIM cKapudHUIMKaluo HHQHIbTpaToB. KiiMHNYecKkoe BBI3IOPOBIEHHE OBLIO J0-
CTUTHYTO IOCJIE MECTHOI'O U CHCTEMHOT'O BBE/ICHHUS BOPHMKOHA30JIa B COUYETAHUH C PETY/SIPHON CKapH(pHKaLUeil MaToJorH4ecKoro
ougara. [IpuMeHeHre BOPUKOHA30/1a B TEUCHUE 3-X HEAENb IPUBENIO K CTAOMIBHOMN SUTENH3alUH 1 BOCCTAHOBICHHIO IPO3PAYHOCTH
poroBunsl. B TeyeHne 3-X et HaOMIOAEHUS KepaTUT He PELUANBHPOBAT, OCTPOTA 3peHus gocturia 1,0.

Kniwouesvie cnosa: TpubOKOBbIH KepaTUT, IPHOKOBast HHGEKIHS, epecaka POroBHIbI, HHPEKIMOHHBIE OCIIOKHEHHSI.

S.N. Svetozarskiy, A.N. Andreev, S.V. Scherbakova, I.G. Smetankin
SUCCESSFUL TREATMENT OF FUNGAL KERATITIS
AFTER PENETRATING KERATOPLASTY

Abstract. Infectious keratitis is the most common complication of penetrating keratoplasty. The article analyzes a case of fungal
keratitis after penetrating keratoplasty. Keratoplasty was performed for bullous keratopathy developed after open globe injury in a
35-years old man. The fungal keratitis occurred two weeks later on the edge of the donor flap. The instillation of steroids and antibi-
otics was discontinued, specific treatment included fluconazole and amphotericin B, keratitis repeatedly recurred, infiltrates were
scraped. Topical and systemic voriconazole during 3 weeks resulted in stable corneal epithelialization and corneal transparency res-
toration. During 3 years of follow-up keratitis did not recur, visual acuity achieved to 1.0.

Key words: infectious Kkeratitis, fungal infection, corneal transplantation, infectious complications.

Infectious keratitis is the most common
complication of penetrating keratoplasty (PKP)
[1]. Frequency of this complication was 6.5% in
the period from 2009 to 2014 that is much less
than 11.6% in the period from 1989 to 1994 [1].
Active implementation of antibiotic prophylaxis
dramatically changed the microbiological profile
of keratitis. Fungal infection was the cause of
only 9.8% of infectious keratitis cases in 1989-

1994, whereas in 2009-2014 its frequency in-
creased to 66.7% [1]. The risk factors for fungal
keratitis include wearing contact lenses, a condi-
tion after a PKP, diabetes mellitus, eye trauma by
plants [4]. Modern antifungal agents used in oph-
thalmology include polyenes (amphotericin B,
natamycin) and azoles - imidazoles (ketocona-
zole, miconazole, econazole) and triazoles (flu-
conazole, itraconazole, voriconazole) [3,7]. The
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first-line therapy for fungal keratitis is the topical
application of natamycin 5% and voriconazole
1% [7,3]. In Russia, the objective difficulties in
the treatment of fungal keratitis are exacerbated
by the total absence of officinal ophthalmic anti-
fungal drops. There is also a therapeutic dilemma
concerning the administration of steroids
[9,10,8]. Discontinuation of steroids is unsafe for
immune rejection, but its use can increase the rate
of fungal recurrence.

Case presentation

A 35-year-old-man appealed to the Oph-
thalmology Department complaining of poor vi-
sion in the right eye. In 2000, he underwent sur-
gery with the removal of a foreign body (a frag-
ment of glass) from the anterior chamber of the
right eye. Subsequently, he was treated for chron-
ic keratouveitis with the development of bullous
keratopathy. The best-corrected visual acuity of
the right eye was 0.1.

On November 23, 2016, PKP was per-
formed according to a standard procedure. The

early postoperative period was uneventful; the
patient received local antibiotics, steroidal and
non-steroidal anti-inflammatory drugs and artifi-
cial tears (Fig. 1). On examination 2 weeks after
the surgery (05.12.16), the edges of the wound
were adapted, the sutures were clean, the donor
corneal flap was transparent, and the epitheliza-
tion was practically complete, visual acuity 0.1.
On examination 3 weeks after the surgery
(12.12.16) a superficial white infiltrate was found
on the edge of the donor flap (Fig. 2B). In a ret-
rospective analysis of earlier photos (Fig. 2 A)
dated 05.12.16, a semitransparent yellowish infil-
trate was found at this site, but at that time, we
did not note it as a pathological sign. As a result,
the fungal keratitis was suspected on 12.12.16;
the antibiotic was replaced with a local antiseptic,
the instillation of dexamethasone was discontin-
ued. On 15.12.16 the lesion was scrapped, the
direct microscopic evaluation revealed fungus
spores and filaments, but the growth of fungi was
not determined in culture.

A B
Nov. Dec. Jan. Feb. Mar. Apr. May Aug. Sep.
23 5 12 15 18 29 4 13 16 23 16 22 12 11 31 27
Eye drops 0.3% tobramycin 4
0.5% moxifloxacin 3
0.5% levofloxacin 4
0.2% fluconazole 24 5 Jo [12
0.2% amphotericin 8 245 Jo [12 6 \
1% voriconazole |24 12 ‘
0.01% myristoilamine ‘6
0.05% picloxidine I3 4 |
0.1% indometacin ‘4 ‘
0.1% dexamethasone |4 3 |2 1 |
0.05% cyclosporin A |2 |
0.15% sodium 6 ‘4
hyaluronate
Intravenous infusion fluconazole 0.2 2 1
voriconazole 0.2
Subconjunctival injections dexamethasone 4 mg
Intramuscular injections diclofenac 75 mg
ketorolac 30 mg
cefuroxime 1.0 2 Ne10
Oral fluconazole 0.15 1Ne6 |0 |1

A- penetrating keratoplasty in the right eye
B - appearance of a2 white infiltrate on a donor corneal flap

Figure 1. The timeline of the intensive treatment. Numbers opposite to medicines indicate the frequency of application. A - penetrating kera-
toplasty in the right eye. B - appearance of an infiltrate on the donor corneal flap (see Fig. 2B). Since 29.12.16 till 04.01.17 the patient inter-
rupted the specific treatment

"osa216 B

Figure 2. Anterior segment photos. A - a semitranspare

. _lzaz.de
.y

nt yellowish infiltrate on the donor corneal flap is indicated b an arrow. B - white

opaque infiltrate of the same localization. C - moderate corneal neovascularization in the lower quadrant, a semitransparent grayish infiltrate
of the same localization. D-F - regression of neovascularization, epithelialization of the lesion
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In the absence of officinal antifungal eye
drops, 0.2% fluconazole solution for intravenous
infusion and 0.2% amphotericin B (ex tempore)
were instilled. Also, the patient received flucona-
zole intravenously, fluconazole in capsules, sys-
temic and local anti-inflammatory therapy was
performed (Fig. 1). By 29.12.16, epithelialization
of the cornea was complete, but on 04.01.17, the
keratitis recurred at the former site. Subsequently
the keratitis recurred again with a moderate neo-
vascularization of the cornea (Fig. 2C). Topical
cyclosporine 0.05% was added to treatment, anti-
septic “Okomistin” was replaced by 0.05% pi-
cloxidine (Fig. 1). The lesion was scraped every
time, the microscopy and culture showed the
same results as previously.

Antimycotic treatment was changed since
23.01.17. The second scheme included corneal
scraping every 3 days, topical voriconazole 1%
(we gave new ex tempore solution to the patient
every 5 days) and systemic voriconazole, topical
amphotericin B and levofloxacin. Systemic ce-
furoxime was used to prevent mixed infection.
By 16.02.17 (Fig. 2 D-F) there was no infiltrate,
the corneal epithelization was complete, the cor-
nea was transparent, and neovascularization re-
gressed. Topical dexamethasone 0.1% was added
to treatment, the course of topical antimycotic
therapy continued: amphotericin B up to 4
months and voriconazole up to 2.5 months (Fig.
1). As a result, during the next 14 months, there
were no recurrences, all drugs were gradually
discontinued. The corneal sutures were removed
on 10.01.18; residual fragments remained due to
long-term preservation and partial degradation of
sutures. On examination, 17.04.18 best-corrected
visual acuity reached 1.0 (with correction sph 0
cyl -6,0D ax62°). During the next 2 years of fol-
low-up keratitis did not recur.

Discussion

Fungal keratitis after PKP deserves special
attention of surgeons and eye banks specialists,
because it is a devastating disease. In the presented
case, the material for transplantation was obtained
from the eye bank, which sterility conditions cor-
respond to 1ISO 14644. The remnants of the donor
cornea after the transplantation were not examined
so we could not state whether the disease was iat-
rogenic. Fungal keratitis was clinically suspected
early enough due to frequent monitoring of the
patient. Diagnosis of fungal keratitis was routinely
based on the results of the smear microscopy, but
the culture was negative as it occurs in 52-68%
[9]. The lack of officinal ophthalmic antifungal
drugs in Russia made us seek an alternative solu-
tion to the problem [5]. In the presented case, we
used ex tempore preparations of specific drugs.

The first treatment regimen (Fig. 2 B-E) in-
cluded corneal scraping and antimycotic drugs of
two different groups. Amphotericin B is a polyene,
effective against Aspergillus and Candida and less
effective against Fusarium. In case of systemic
use, it poorly penetrates the eye and is nephrotox-
ic. In this regard, amphotericin B was used topical-
ly. Fluconazole is a fungistatic antibiotic of the
azoles group with proven local and systemic safe-
ty. It penetrates the cornea well and is most effec-
tive in the treatment of Candida-associated infec-
tion. Systemic use of antimycotics is recommend-
ed only in cases of severe fungal infection, in the
presented case, the condition after PKP was re-
garded as an additional risk factor requiring the
most intensive treatment regimen [2,7].

The recurrence of fungal Kkeratitis required a
change in the treatment regimen. First-line therapy
in the treatment of fungal Kkeratitis includes topical
natamycin and voriconazole [2,3,7,9]. Natamycin
is absent in Russia in the form of a solution or
powder, therefore, we couldn’t use it. Voricona-
zole is presented as a powder for infusion prepara-
tion. There is also a cheap alternative to the specif-
ic antimycotics — 0.2% chlorhexidine gluconate. It
is shown to be as effective as topical 2.5% na-
tamycin, however, we did not use it [6]. A long
course of treatment with voriconazole and ampho-
tericin B led to recovery without relapse within 3
years of follow-up.

Discontinuation of local corticosteroids
less than a month after PKP did not result in graft
disease; however, neovascularization of the cor-
nea soon developed. The use of antimycotics
combined with cyclosporin A resulted in a re-
gress of neovascularization. Instillations of ster-
oids was resumed after clinical recovery and did
not result in infection recurrence, as shown pre-
viously [10].

Conclusion

Patients who had undergone PKP are at
risk of developing fungal keratitis. Frequent
monitoring of such patients contributes to the
early diagnosis of infectious complications. The
fungal culture is often negative and the planning
of antimycotic therapy must be carried out em-
pirically. The treatment regimen for fungal kera-
titis in Russian reality includes regular corneal
scraping and topical 1% voriconazole, 0.2%
amphotericin B and 0.2% fluconazole. Early
temporary discontinuation of steroids may be
safe in such cases. The efforts in the long-term
struggle with corneal fungal infection, difficul-
ties associated with ex tempore drugs prepara-
tions are justified by clinical recovery, restora-
tion of the corneal transparency and visual acui-
ty of the patient.
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