
Clinico-microbiological profile of ocular mycosis
with special reference to filamentous fungi

- Annapurna Parlda+, Ragini Ti ak*, Diksha Prakash**, Samir Kumar*+*, OpS Maurya***

lntroduction

Mycotic keratitis presents as a suppurative, usually ulcerative, corneal infection. This
entity may account for more than 50% of allcases of culture proven rnicrobialkeratitis and
ofophtha mic mycoses, especially in tropicaland subtropicalareas.

Filamentous fungl are the principal caLtses of mycotic keratitis in most parts of the wor d.
ln stu d ies done around the wor d, either Fu sorium spp. at Aspergll/us sp p. were the rnost

aommon isolates. Dernatlaceous fungi, such as Cutvulario spp. and Bipalaris spp. are the third most
-nportant cause of keratitis in a number of studies, whlle the coelomycete L. theobromone has been
'eported to cause keratitis in India and the southern ll nited States.

'.lost of the causes of blinding cornea patho ogy are preventable. proper diagnosjs of patholog cal
r'ganism in time can help reduce the unnecessary use of antibacteria or ant fungaldrugs that n ight lead
:: aesistance. Corneal traurna s the most frequenf and malor r sk factor for funga keratits I-i:ct,the
: "yslcian should have a h gh leve ofs!splcon napatteniwihahstcryoicor:ea rrauma, pai1;cu arly
.:hpantorsoilmatter.Ahistoryofcorneatra!rnawthvege!abeTnatterororgancnratterjsreportedin

:::ato65%offungal keratltis, as cornea epithelial layer prevents entry of organ sm inside the cornea.
:,-gi gain access into the corneal stroma through a defect in the epithelium, then multiply and cause
. ,jJe necrosis and an inflamrnatory reaction. The epithelial defect usually results from trauma (contact
:_! $,ear, foreign material, prior corneal surgery). The fungi can now penetrate an intact descemet_.-brane and gain access into the anterior chamber or the posterior segment_ Mycotoxins and

: _ r::olytic enzymes augment the tissu e damage. Apart from trauma, decreased host immunity is one of--: -rnortant causes of fungal infection in cases of diabetic patients, steroid intake topically or orally and
-:,.: of any immunosuppressant drugs. Topical steroids as the principal risk factor enhance ocu ar fungal
: -..,:- Steroiduseasinitialtherapywasreportedin1to30%ofpatientshavingmicrobialkeratitis.

::. as fungi are the leading causative organism, therefore, rather than foilowing the empirical
- =rt protocol, it is better to go for identification of the pathogen. lt is of utmost importance for the
r: . ogists that they try to recognize fungal elements early to expedite the treatment procedure. ln
-::y factors contribute towards the higher incidence of fungal keratitis. lndia being an agricultural

-ost ofthe corneal trauma is agricultural. The lndian population lacks access to proper eye care
:o ignorance or lack of facilities to handle eye injury. This leads to rampant use of trad t on.
-lch are again dried plant material in liquid preparaflon or animai origin ike milk, ur ne eic. :
;it compound the ;njury.

r' : :: ocsy, nnture olMedi.a S.€nc€s, BHI-,Varanasi
: : :: i : _sttnie, Bhuvaneshwa.

tn-.r-. v"d., " " B ."r.",

http://cbs.wondershare.com/go.php?pid=5610&m=db


ln this studv, we have tried to flnd the risk factors behincl developrnent of mycotic keratitis and expedite
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n..uoational susceptibility of trre patrentsl ii" ii"ntititutlon oi tausatlve'organism and it's susceptibility

to commonly used antifungal agents were al'o 
"'ii"a 

to 
'"u 

tf'" pattern of l'eslstance based on genus'

Aim

Tostudyclinico microbiologicalproiileofocularmycosiswithspecia 
re:"e'cetofilamentousfungi

Materialand Method

Prccessing ol slides:

1. KOH wet mount preparation: Potassiu m hyd roxide m o u nr ngl ' d

Distilled water 80 ml

PotassiumhYdroxide 20grr

GlYcerol

2. Gram's staining

20ml

3. Lactophenol Cotton Blue mount preparationl

Lactophenol cotton blue (LCB) stainl

Phenol
Lacticacid
Glycerln
Cotton blue

Distilled wate.

20grn

20m I

40gm
0.05 gin

20m I

Culture Methods

sDAandboodasarm"i,: llil,lliiHi:::J::tli:i::H::ffif'J"J.a',::i;1[T.l:::Jli
of nearlv all fungal pathogens lnclu0lr

pathogens in the bacterial corneal ulcet

Antibiotic Sensitivity Testing:

Disk diff usion testingforf ilamentousfungi

Commercrally prepared paper discs for Fluconazole (25Ug/disc)' Amphotericin B {100

units/dlsc), ltraconazoie t10pg/disc) anJVoriconazole {fUe/disc)' Ketoconazole (10Fg/disc)

from HiMedia Lab were used'

Minimum inhibitory concentration method forfilamentouslungi

Itraconazole, Vorlconazole, Amphoterlcin B' Fluconazole Ketoconazole were dissolved in
,J.fi:;;:";,;il;;;"'" 

p'"pu'"a torro*i''e the additive two fold drus dilution scheme to

the final concentration for ttraconazorel voiconazole, Ketoconazole and Amphotericin B'

n.oru," rzuul.f , t"l. tluconazole o'25 to 1289g/ml
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observation and results

--. proposed study was carried out in the Departments of Microbiology and Ophthalnrology, Sir Sunder
,. Hospltal, lnstitute of MedicalSciences, Bararas Hindu University, Varanasi.

.', e took corneal scrapes from 51 patlents exc uding obvious bacterial orviral cornea ulcercasesovera
:.riod of one year from February 2014 to January 2015. These patients have shown large ulcers with
:evatedmargins,coveringmorethan2/3''ofcorneawithsatelllteiesions(Fig.1).

I nl Cornea ulcer

E pidemiological profile of mycoti€ keratitis:

Demographic profile

l-rtof23positivecases,maxlmum48%belongedtoagegroLrp4l'50 lpatentbeongedtothell 20age

;'lup and 1to the >60 age 8roup.4 pat ents each belonged to the 31 40 and 51-60 age groups. Rest 2

::r ents belonged to the 21- 30 age group. Overa I rnaie a nd female nurnbers weTe near y equa (ma e-12
,-ifemalell).
qesidentialstatus

- :he culture proven cases 60% patients reside in rlrral areas. These patients have occupation re ated to
':'rlng and animal handling mainly.

)'edisposing riskfactors

':-reye(RE)wasinvolvedin5T%cases.Ahistoryofrecentinjurywaspresentin9l%cases.lnonepatient,
'-_ga corneal uLcer had deve oped after cataract surgery which was performed in a camp.ln another case,

:-. .atient was suffering from Grave's Ophthalmopathy and the ulcer developed due to exposure. 18

::::.ts{78%)admittedthattheyhaveputsteroldcontainingeyedropswithoutconsultinganyphyslcan.
- ._:,'.asnocaseofcontactlensuserinourstudy.

: :Aiostic methods and theirsensitivity

-_ ral scrape materialwas processed through 20% KOH, gram staln and 1%

. .-. blue and observed microscopica ly. Out of 51 cases, in 23 cases
_.ihae were observed in 10% KOH wet mount preparation after 12
. 

= 2).

. . Lrga hlphae r l09o (OH roJlt
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Gram staining was

satisfactorilY. lt gave

stained fungal hYPhae

unab e to eLucidate

positive result in 10

in 12(52%)cases(Flg

fungal hyphae n coinea saTnP e

(46%) cases on Y. Nletl'Y ene blue

3).

Fig 3, Fungal hyphae in methylene blue stain

The number lncreased after KoH ' But scrape material was not aL\''a" ! ' -

in amoL]nt to carry out many smear preparations; hence ! e:i_ '^'
performed ln allcases. Table below is showing sensitlvltv c_ : :_: "'
cultL.rre Positive cases as 100%'

Positive

23

I t", .,* i0

- a a'ti
: -. - iOi;(OH rnethod was not

,a -etnods taking the number of

Negativet Diagnostic Method

KOH wet noJnt

i,4"trl'lr*" rrr" *"r rrl**

t3

11

f-'
Out of these 51 cases, 23('15' i" ":-:
on Sabouraud Dextrose Ag:r ai:_' ':
days of incubation.

Distribution of fungal isolate

ln most of the cLrltuae positive cases, growth

growth was observed in 4-5 days' Table below

found in the studv.

Filamentous fungi

Asperqillus flovus

No of isolate %

30

t
tusonum spp.

\ c|u*rwni
Bipalaris sp

Po e ci la myces I t I ot inou s

L

Unknown

Colonies ofAsperqii /us 5pp appeared whlte at first with small aerial

due to pigmentation produci on The finding was 
'onfirmed 

by

35

74

mycelium which turns yellowish green

preparation of LCB wet mount where

-
l

l

I

_ . r--: a:: : . :o' i amentous fungi where growth was observed

_: :' _ :.- :: o.. Rest of the cases showed no growth even after 28

appeared within 24-48 hours of incuballon and confluent

shows the type of isolate and number of each type of isolate

I
I
Tr
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-:hotomousrybranchedhya,nehvphaewith.lT:Tj:::l::'Jilij:";:"Tiil:::,'#:r:il::T:"fi:
.. :h flask shaped biseriate phialides coverrr"i" 
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.pp. Further rdentlflcation through slide

...ctes Aspetgillus fldvus' Total 7(30%)

:- :!re gavethe same result'

- :lother 8 (34%) cases the isolates were identified as Fusarium spp ' they' were identified by white

,;;;,;";i;;;;;,,r:,","1g"::;:::i**j::ru:f:;:',XT[:i:i:i::::1;,:l:;i::;;
:,:artum causing mycotic keratitis ln o

.--.oriLlm sPecies was observed-

A nt i I u ng ot susceptibility te st i n g

Disc Diffusion (DD) Method

- : r5c cliffusjon testing' the zone sizes were measured after 48 and 7 2ha'Jts' Aspergillus spp' isolate was

:1v susceptible to voriconazole' ;;;;;"' Ketoconazole with no resistance at all' Towards

: .onazole 4(57%) isotut" '"'" tounato U" resistant Amphotericin B was completely unable to prevent

-. g,owth of Aspererili" 'pp' 
i'or*"' ilJ"pt 

'" """ 
t"'" u"' 

'"",:i:l."^:-"-'^t:" 
t"" 

"nective 
drlrswiih

_:: a single resistant isolate frutonla'ote' ltraconazole and fetocona:oe !rere iteff€c:r!e :gaii'rsi

: 
"'i)mspp " ^__-^r^ 1"1 lptoconazole ano traconazole In DD

: -. ! aria species was uniformly sensltlve aEainst Vorlconazole a nd Ketocona

::.:r' The Bipolaris spp isolatedweresensit'iretoallthetestedantifungalsindiskdiffusionassay'

\l inimum inhibitory concentration method

. -.nong the Aspergll/us f/ovus isolated ltroconozale ha"te betr l.' 
":ll"^" ': 

inhibiting growth with MIC

'r "gingfrom 0 5-1in 85'7% isolates Allotherantifllngalshadhighlvllcvalues'

. :.o/orissppisolalewereresistanttoAm 
photericinB'Voricano'?':'':nO'::-***t'Onlyltroconozole

: - i Ketoconazole wer" 
"0," 

a ,"n,i',,nJ*r"wth within susceptibility range of MIC <1Ug/ml'

, '.l Curvulorio spp isolatenogrowthwasobtainedinanyoftheisolatesevenafterrepeatingthetest

'., :e''!ith modification'

, :..: :amyces lilocinou5 identified in the study was found to be susceptihle to /troconoTole only !\rlt-

' - , rri.i 'lrr 
*her a ntifu ngals were ine{fective against this isolate '

. -'..-'lazole,Ketoconazole were sensitive against the Alternor'io spp 
'isolate 

with MIC valLe' : \

--'.'-'variconozoleanatt"on"'toLtt"O't'townveryhighMlCof 
l6 and 32uglml'

'--..:ier]cinB,yoriconozolewereinefrectiveininhibitinggrowthofFusorjum5ppwi.,],.':..::..
,:.: - respectivelyinTofthecases ltroconozolehadMlC3lllg/mlagainstisolates'": 

-:-:-r :

,' ::-:.Sug/ml KetoconazolehadMlcof>8gg/mlagainst5isolates'

served

;iter 28

rrflLtent

'lsolate

l

1
I

l

l

green

where
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of fungal etiology fkerotomycoses) is very com 
"on 

a nd represents 3O 40% of all cases of

infectiJus keratitis (Dunlop et ol., 1gg4' Aagan et al..1995, Thomas et ol.,2OO3)."'

have replaced bacteria as the predomlnant cause cf -'ectlor-rs keratitis in developing

Thomas et o/(2003) had shown that males were affected more com mor
lnoL',i:-:. :_a -a e to female ratio is 1 1:

.', : : :.1 .at o Ln comParlson to

i"."f 
"s 

1" sn"r.""" et at \2a10), 64 63% maleswere affected

r *iit, sz"z rut", uf".ted 1n comparison to 48% offemales'

Discussion

Corneal infection

culture-Positlve
Moreover, fungi

countries.

Abolrt 65% of the patients were adrnltte'l cr ':"
proper physician. Adding anothe' r5' ::-: -r-:' '

trauma might have deposlted the f:'-:' -'::'
medialeo'mm-'.r '151: ''"'' :' _

as the predisposlng factor boih n oe''t ":: :

(Srinivasan etoJ. 1997) associatLon'

Nlost commonly used Gram stain had a sensitjvity of

Gram stain had shown to have a sensitivity of45 73%'

_: :_. .'Iire patient population. RuraL

.- 
- -, , to the eye with vegetative

lnourstudy48%ofthepatientsbelongtothe4lto50agegrou:'-:::-:"i!eagegroup2l-30and31-
40intoaccount,wecansayroughtyZ:'Zofth"populatlonL"c-::I:1::;!agegroupFarn'ringbeingthe
ol. r",, "..r'o"o"",,nis 

i:"2 iointlaes-wlth the producti"e :': -' -' ropulatlon of Uttar Pradesh' M

.layhar et dr' had found that maxlmum 66'85% of the affec:.. : r: - :: ' 
r oe ong to the 21-50 years age

group.

The rural urban population divide ls more or less sho$ilns : _

noorrar,o"tt.oeperder' on'arfirBarda"rdlno'o -_'

matter. rn our stLoy 60'0 o{ lne at'ecl'd odt ont oo ' 
"

belongtofarmlng households' Sharmeen etol' (20101 a":

44.80;% of the affected persons were faTmers or agr c!ltu r'

:,: l.-: of thls 45% are farmers or

:: : 2C12), rePorted 37 4Io/" and

:::_: r aye drops before consulting

:_:. ,se hlstory it can be said that

.: :rJi t s the lowering of usual cell

::' Cirt costeroid instillation ls seen

-:,_:::es wlth stlldies showing 8%

tilamentous fungi are more cornmon ca!!e! :_ : __ "_ _ :-oo caL and subtroplcaJ climates ln our
tllallrerrtuu> turrBi "'' " "'_ _-__ _^' ^ _ _- _ 'i ihe culture oositive cases had shown
study t00"6 o'the cases were cauSeu uv - 

-.- -. ^,:.^..^^., -.rn^.r( itF to.

fungal hyphae in 10% KoH wet moLlnt teil - - --- ,:,:. ::__.;irng other rnicroscopy methods ljke 1%

;"i;,"l:'ffi;;;;t,'i,u.'i'in'neu'rtn;2:::-I:::-'-'I:'"-l:'-:l-::,"-::i:y::i:i1Lt1;I?'methylene blLle mount, Gram slalnlng w

isthebestandleastcumbersomemethod PAr-'--::I -:-':3venthesensitivityofKOHtobe7590%

PositivityofKOHmountmethodincreaseswith:..:"'l''cecaringthescrapematerialnegativefor
funsal element it should be kept ln wet chamb€'i'- : ^- - :nLrm of 8-12 hours' This will also increase

;"il.:i;";i;,;;;.;JJti".a"o.''*irrn"alsesl:e".:':'(oH'FreshlvpreparedKoHsolutionisalwavs
.1"* i"foruf as it lacks any debris lncreasing the c3--:-:-ai'on of KoH ls not always helpful but may

rlduce the waltlng time KOH is an irritant so protect v' -: 'r 
e s h oLrld be worn while handling

on ! i6l. In the review done by PA Thomas in 2003

It is n ore helpflll for bacterial causesthanfungal'

cultLrre had been the gold standard of diagnosjs of fungal cornea ulcer'Buttherearesomedrawbacksto
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cu ture diagnostic methods. FunSi being ubiquitous in presence; a single colony can be consldered
as contarrination. To rnake culture more specific inoculating rrore than one media plates or
ir'roculating in a specific pattern would be more useful.

Fusarium spp (34%) has been the most isolated filamentous fungi in our study. Together w th
Aspetgillus flovuslhey constitute nea rly 64% of the case population. Most ofthe studies on fungal
keratitis across the globe have identified and reported both Fusorlo and Aspelqil/I, or one of these
two genera as the predominant fungal taxa causing human keratitis {Chowdhary et al. 2005,"

Gopinathan et al. 2009).' Without using molecular technology identification of the filamentous
fungito the species leve isnotalwayspossible.A./oyuslsalsoanirnportantcauseofkeratitisand
s reported in some studies to be the most fre qrent Aspergillus species causing keratltis (Thomas et
o/., 1986).'We isolated Curvulotio species in 3{13%l cases as the causative fi amentolts fungi.
Mascarenhas J et a/. (2013) of lndia also had shown occurrence ofCurvulorio speciesin 17yo cases

n our study we took the cornmonly used antifungals for susceptibility testing. Discussing the
i.rncommon first in DD testing Vorlconazole, Fluconazoie and Ketoconazole were active against
\lterno o and Poecilomyces species. Amphoterlcl, I was ineffective against Poecllomyaes but was
ibetopreventA/terroriospecies.lttaconozolegaveintermediateactionagainstPoec//omyae5spp.
,, e'eas'tha(good", v lyoBa r\l AltPrro'.o .pp

.';hen MIC was done for th is species Poecllomyces /i/oclnou5 ldent fied in the study !,,,a s fo! nd to be

:rsceptibleto/trdcorozole withMlCl[g/mlbutwasfoundtobereslstanttoal otherantfun8a]s
::lted. Studies done previously with Poeilamycesspecies has given MIC for /troconqzole Stglml
.'afar AmphotericinB as>16gg/ml (Manuel Cuenca Estrella, et d/., 2006).' ln our study we also
': -nd MlCforAmphotericin B >16U9/m .

':rDDsensitivitytestingwefoundFluconazoesensitiveagalnstl0(43%) and resistant against

-, r3%) and intermedlately active against 14% cases. Nea y 57.7% of Aspergillus spp. ard-15%
.- --.irmspp. were resistantta Fluconozole. Oneisolale of Curvulotio was resistant to F/uconozole.

:::.'2illus spp. is ubiquitously present in the environment. lt penetrates already injured cornea
-,:: f njury due to vegetative matter) and establishes infection when the host immunity is

:' lowered (corticosteroid eye drops). Al ihe Aspergillus spp. isolates of our study were
: : : ::ed with vegetative matter injury. All these isolates were highly susceptible to yorlconozole

:.':.anozole.SothelirstlineoftreatmentshauldbeVoricondzoleeyedtopsfotAsperyillusspp.
-: - 

= {eaatitis.

:-clusion

:..1ea ulceTismorecommoninruralareaswithpeopleinvolvedinfarming.Topica stercj
,., :_ iraurna is most common risk factor. Filamentous fungi are most coTnTnon ;e!ia aa,.

: :-: aoramon y used drugs to treat fungal keratitis, however resistance to these c--:! :'.
-.-:',lg. ldentiflcation ofthe fungus and its susceptibility pattern is the ke\ !. : -::::3 -:-:

,: 
= - = 

-: rffu ngal Leratit s.

http://cbs.wondershare.com/go.php?pid=5610&m=db


References:

. Dunlop AA, Wright ED, Howlader SA, Nazrul l'

ulceration in Bangladesh A study of 142 cases

and epidemiological features of bacterial

Husain R, Mccel an, et o/., Suppurative corneal

examinlng the mLcrobLoLogical diagnosis, clinical

and fungal keratitls. Aust NZ I ophthalmol

1994:22:1O5'7O .

. Hagan IV, Wright E, Newman M, et o/ 
' 

Causes of suppuratlve keratlt s rn Ghana BrlOphthalmol

!995:7 911024-8.

. Thomas PA CLr rrent perspectives on ophthalrn ic mycoses' C/i' M/' rabiol Rev 2OA3:16130 197 '

.MJayaharBharathi,RRamakrishnan'SVasu'RMeenakshi'RPalaniappan'Epidemiological
characteristicsandlaboratorydiagnosisoffungalkeratitis'Athreeyearstudy,lndianjournalof
ophthalmology 2OO3;51:315-321'

. Srinivasan I\4, Gonzales CA, Geor8e C' Cevallos V'

Epidemiology and aetiological diagnosis of corneaL

Ophthalmol 1997;81:965-71'

. ChowdharyA,singhK Spectrumoffungalkeratltislnnorth nd a ' Corneo2A05) 24:8-1-5

. Gopinathan, U, Sharma, S, Garg, B and Rao' GN Revle$r

.iiroOiotoei."f aiugnosis and treatment oLltcome of mlcrobial

decade.lndianJ ophthalr-'ol 2oa9:51 :213-219 '

.ThomasPA,RavicMK,Rajasekaranl.Microbialkeratitis|astudycasesandreviewofthe' 
iii"-*irr".lorrnur of Madrai state ophthalmlcAssociation 1986;23r13 21

. cL]enca Estrella M,, Gomez-Lopez A, Mellado E, Buitrago MJ, Monzon A, Rodriguez-Tudela lL.

Head-to-head comparison of the activities of currently available antifunSal agents against 3'378

;;;;;i;;i;r;i",es of veasts and filamentous funsi Antimicrob Asents chemotherMarch

7o06vol. 50 no. 3 917 921'

Nla:,d e'_a. rM A,ol'an B et ol"

ulcerat on ln MadLlrai, South lndla Br l

of epldemioLogical features,

keratitls: exPerlence of over a

http://cbs.wondershare.com/go.php?pid=5610&m=db

