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ABSTRACT

Purpose: To report epidemiologic and
microbiologic profi e of 106 culture positive cases

of funqa keratitis at a teritary centre in
Rohiikhand region ofWestern Uttar Pradesh.

lvlethods: Cllnica and microbio ogical records of
106 culture positive cases of funga keratitis
reported over a period o{ 2 years between June
2012 and May 2014 were anayzed. Revlew of
demographia features , clnica course , risk

factors and laboratory findings were done
retrospectively.

Results: Of the 106 patients, 68 (64%) were
males (male:ferna e ratla 1,.79:1),77 (72.60/.) werc
in age group between 20 and 45 (mean age 37.6),

83(78%) were rural based agricuture workers.
OculaT trauma was reported in 83 (78.3%) cases.

Time of reporting followlng advent of symptoms
ranged from 1.3 to 6.8 weeks (avg. 2.4 weeks). 89

Patients (83.96%) were already on multidrug
therapy inc uding steroids and antibiotics at the
time of presentation.

Microbiologlcaly, Fusarium species were the
predominant iso ates in 58 cases (54.7%) fol owed
by Aspergi lus in 28(26.4%), Candida in 12(11.37o),

02 cases ofAlternaria and Curvularia and solitary
cases of Nocardia & Scedosporium.02 strains
remained unidentified. Mode of injury had a

causal relationship with et ologic agent ;

Fusarium with vegetative injuries 36 (62.A6o/d ,

Asperqillus with exposure to soil/dust, 17
(60.71%)and candida wlth prolonged antibiotic
and steroid use in 8 (66.6%) eyes. Coexisting
ocular surface disorders & systemic diseases were
present in 9 (8.4%) 8t 7 (6.6%) of the funga
keratitis cases, respectively.

Conclusion: Epidemioloqic and Microbioloqic

profi e of fungal kerailt s has revealed variation
inter reqiona ly even rn subtrop.al zone. The
study alms at providing ep'deniolog c and
microbiologlc data on funEa kefit tis in
Rohi khand reqion of Northern lndia
ley l ords rungal ^e'ott.s F a-^ )cc)

EtiaLagy

INTRODUCTION
Funga Keratitis (Keratomycosis or My.otic
Keratltis) refers to a suppurative usua I y Lr cerative
mycotlc lnfection of cornea.[2]Ac.ountlng for
nearly 50% of al cases of suppurative keratitis in
the tropical and it poses a ma]or pub ic health
cha lenge. The severity of these infections , late
dete.tion, limited treatment options together
with a confounding etio ogica spectrum resu is
in an invariable poor prognosis.

The flrst reported case of funga keratitis !,ras

byLeber' in 1879. [10] Since then neary lCa
fungal species classed in 56 genera have c::-
'eporled Io cau\. c-aritsandO.-lor,( _ 

-
-wo basc forrrs ta\e becn reLog .-c :-.:
rla^]erto,s lJ_g respecta ) r- a .- ,':
Aso.rgir -.,u1^icl_ ao-ror l, o.:-' .:: :-
and subtropical zone, and due:c ,:.:: ..:-:
re ated fungi (particuaryCan.:: ., - :- :-::^:
predoTrartiso'a e.r_le^: : ::: __,_.:: -_.'

Ocular trauma is the
filamentous funga
q rf'ere's are aea:' . .'._: ' -:: t-:t-:: -

ag,(-llLr. o' . -_::.' : _ ,'r- --,.-- 1 ... )
agents of pla.: .' .' -a .-. - :: :.:: dJst
parice'.L- :-:.:_., - - r-"---.c -.:- :at.
the cornea a:'a-: :':a-::: aa'-ea epithe ium
per:T, - _c ^.;:.- a' si._oe.o.s fLngi [25]
En'. rc::_e':a 'aaicrs.ike ietlperature, humid ryy,irc _'lrence occuTTence of fungal keratitis as

20r5, voL 0r ffi
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also the type ar'td frequency of fungal iso ate. Less
Jreq u e nt predisposing factors include
mnJ'o og.a rcolpele^ce prior

administration of steroids or antibiotics , Ocular
surfa.e disorders , systemic diseases like diabetes
and use of hydrophilic contact lenses.l11,24l The
latter factors are particularly important in keratitis
dLe io Cd^dida a bt, "r , a ro ,e ar.d fi rgi.

Althouqh specific cllnical featLrres are
documented for corneal infections due to
bacterial, fungal or parasitic agents, accurate
diagnosis is common y elusive due to prolonged
use of wrongy administered antlmicrobas,
steroids or propensity for mixed infections. Delay
in accurate diagnosis forestal s a favorable
outcome ln majority of patients. Information
about ep demlologica and etio ogica features of
a large series of fungal keratitis from
representative geographica region is llmited.

This rev ew analyzes epidemio oqica record and
aboratory find ing s of 106 culture proven cases of
't rga e "tir 

c d dgno:eo ar " tert a.) ca.e
hospital of Rohi khand region in Northern lndia
over a 2 year period (june2012 to may201,1).

MATERIALS AND METHODS
A I cases o{ fungal keratitis identified from the
clinical & microbiological records at Rohilkhand
Medical College & Hospital between 01 lune
2012 and May 31 2014 were retrospectively
ana yzed. lMedical records of patients were
reviewed for age, sex, occupationa background,
mode and month of onset of infection,
predisposing risk factors, prior medications,
associated systemic illness, clinical course and
duration of active disease.

A uniform protocol for laboratory diagnosis
comprised of subjecting cornea scrapings taken
from the base and advancing edge of the ulcer
using a kimura spatula, to Gram stain and 10%
potassium hydroxide wet mount (Figures 7).

Scraped material was further inoculated on Blood
Agar, Ny'cconkey s Agar and Sabouraud's The filamentoirs fungi dominated the etiological
Dextrose Agar (SDA) supplenrented with- .spectrum 92 cases (86.79%)as shown inTable-2.

q@)

50microgram/ml gentarnicin. SDA was kept at
ambient temperature and other media were
incubated at 370'C. Funga cultr.rres were
fol owed for 2 weeks before a negative resu t was
declared. Patients with a negative culture from
initlal specimen or ifsufficient inoculLrms
underwent repeat scraping/corneal biopsy at a

later date lf the disease prog ression so warranted.

A positive culture was deflned by (i) a positive
smear wlth funga elements substantiated by a

confirmatory growth offungus in a cu ture media
(ii) growth of the same fungus on two or more
cultlrre med a (lil) growth of fungus on at east
one medium followed with growth of the same
JungLrs on at east one med um at a subsequent
date (Figures 5, 6).

RESULTS

The study included 106 eyes (106 patients). Of
these 68(64%) were ma es and 38(36%) females;
Male ifemale ratio \,!as 1.79:1. Age of patients
ranged from 14 to 76 years. N/ean Age was 37.6
years. l\,4ajorlty of patients j /172.6%) were in the
produ.tive age group between 20 and 45 years.
O.cupationa ly, 83(78%) patients were rura
b":eo ag-icu r ..dr \ ot e s or lo\,\, ro('o
economic group.

The chief predisposing factor was Trauma,
observed in 83(78 370)patients particular y
caused byvegetatlve matter 42(39.6%), (Tab e-1).
Of particular note was the inadvertent injury
caused by sugarcane leaf(12 cases).

The time duration between advent of symptoms /
injury and the reportinq at our centre varied
substantia ly from 1.3 to 7.4 weeks. Mean
reporting time was 2.4 weeks. Majority of
patients, i.e.89 cases (83_96%) were Lrnder an
ernplrical multidrug treatment that included
broad spectrum antibioti.s, steroids, antivirals
and unconventional domestic drugs atthe time of
reporting.

2o1s,voL.01 ffiI -
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, :-:se the majorlty comprised of Fusarlum
:.: es, 58 cases 154.12Y.) followed by

-:.:.9i lus,2B cases (26 41%) and two cases each

:'-:ernaria and Curvularla. Candida infections
:::.unted for 12 .ases (11.32%),9 cases had a

- siory of ocular surface disorders, 7 had

:.existing systemic disease including 4 dlabetics
-abe 1). 13 were on pre infection ong term
:lp cal antibiotics and sterolds therapy.

'.lode of injury had an nteresting etloogical
-e ationship with vegetative injuries accounting
-t 36(62.06"/.) of total 58 Fusarium infectlons,

-ioil and dust exposure eyes leading io 17

60.71"/.) oI 28 Aspergillus infections and ong
:erm steroids use in 8 (66.6%) of 12 Candida
nfections.

Seasonal variation as shown in Figure-1 was more
marked with Aspergi lus lnfections, with the
majority Le. 22 cases {J8.57y") reported in the
warm and humid months of June to Septembe[
Infections due to Fusarlum and Candlda were
uniforrnily distributed throughout the year This
was a statistically significant variation as per chi_
square test ( p<0 005). Diagnostical y, the simple
test of KOH wet mount was most eff-active in
diagnosing fungai keratitis in the majority,
96(90.s6%).

DISCUSSION

lncidence of fungal keratitis may have rncreased
in recent decades as a result of improved cliniaal
awaTeness, better diagnostic techniques an
ncreased use of topical broad spectrum

antibiotics and corticosteroids and cosmetic
.oltacr lens r,lear.']nree genera \FusariJr
{spergillus and Candjda) have emerged as
mportant pathogens that cause fungal keratitis

.','or d wide.[12]

Successful management of this blinding disorder
-:lates to its early and accurate etiological
lentification. This is especially so as the
:revailing antifungal drugs vary in their clinical
:ff cacy and in vitro sensitivity depending on the
::usative funqal strain.

2015, VOt.01

Epidemiologlcal and microbiological data revea s
d sparaging y dissim lar resLt ts not only between
teraperate and troplcai territories but also inter
regiona ly ln the same c imatic zone.

Isoated case Teports even through usefu are
lneffective n portraylng the rea istic cinical
scenario of a particu ar region The present case
series of 106 cuture proven cases of fungal
keratit s reported from Rohi khand reqion of
western Uttar Pradesh is a pllot effort n ref ecting
the epidemio microbiologica status of fungal
keratitis in thls agro dominated state.

Notable flndlngs of the study inc ude a high risk
factorfor males (p<0.0001);a greater ncidence in
younger age group of 20 45 years i.e. 77 cases;
(72.6%), a qreater preponderance forfilamentous
fungal infect ons .e. 92 cases (86.79%) and with
vegetatlve trauma, 36 cases (33 9670) as the
commonest mode. A significant assoclation with
dlrect vegetative trauma was noted for Fusarium
lnfectlons whlle falling of dust or soi in eyes

particularly ln hot and humid weather
contributed towards corneal infections with
aspergillus. Roe of pre existing Ocular surtace
d <orde.' sv(ten-,c '-Fss and .mr rne
suppression was more evident in yeast categcr),
of infections

TFe la.gesr case serres o, rraga .e..,: : -.:
aooo.led ioa. \outneln lrda,l) I - _: :
ofFL,a.-mastLep.rra.\ etoog -: .:_.- .- :
r.au..o as inc cl ier p.ed ,o - , l,
corroborated by both these si_:.: :: ,r: :!
studies from Ghana, Florid; ::.,:_:, ., :a-:
alo Cn na..l 4 5 - 8 o _ 

- :. : -- -..:
i_fldence o'A"oero, - . - .-:- ..:,:
.i"n lar ,r.toies , l. : t. . .: -- . .:. .

reghbo.ng.6 1: - ..: ;.; =.-----.1.,iNepal 1.Io2- :.:..:. ::.-. . - ; .",
stLrdy in norihe.- :-: : a^ r:; a:- c FJno.
Keratitis. 11,1- sias: --a^.g^er i.oence of
Aspergtl L-rs .10:: as ooposed io Fu!anumII0 .. r. cr .-a.-s .lorI .q-a, o"-hoge.oc.,,
!\rth qio.rj.a 1020. -I,.ua..d Taoo a'ld
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Penlcll ium (7%). A recent study on Funga

Keratitls at Moorfield Hospital, London [22]

imp icated Candida as the major fungal

etiological iso ate (60.6%) as compared to the

fllamentous fungi which accounted for the

rema ning. Even though Aspergll us is accorded

an ubiquitous status with contlnued detection in

coo er climates, un ike Fusarium, 1201. Our study

has noted a marked predllection of th is lsolate for

the hot and humid months. The seasonal

preponderance of Aspergi lus ln hot and humid

months, whlle a seemingly constant incidence of
LJ,aaiJr (Lggc'-s a \a'a-io1 1

etlopathoqenesis of these two important genera

of filamentous fungi. Equal y pertinent is the role

of immunosuppresslons and ocular surface

disorders ln Candida infections. A significant

number of Candida infections (11 6%) were noted

in o!r case series. ls in contra diction to similar

studies in South India[13], where the roe of

Candida as an etio ogic agent is reported to be

minima (0.7%). Yeast infectons are rarely
_eporled n ltop ca ( i_'lale) b.-rt a'e t oT r roc t
temperate zones 120,221. Ihe role of rontact

lens,"s as an lmportant cause of fungal keratltis is

not substantiated by our study, largely due to a

lower socioeconomic group of study popu atlon

with insignificant contact ens usage. The role o{

trauma'as the primary risk factor for fllnga

keratltis as reported ln many stlldies'[1,11,13] is

wel substantiated in our review(Tab e-1). The

hiqh association of Fusarium infections with

dlrect lnvasive plant trauma is we I explained by

the fact that FusariLlm species constitute

mportant plant pathogens with wide range of

plant diseases lke Crown rot 
"Head 

blight in

cereal gralns and Pokkah boeng on

sugarcane.[24] Al 12 cases reported with trauma

dJe to sLga'ca1e leaves gre\,! T-sa_-rr l1

culture suggesting high etioogical association.

The wide >p ead d sl'but o"1 of ELsa--m n

tropica regions along with their abllityto grow on

a wide range of substrates probably expLains their

high prevaLence as causative agents.

2o1s,voL.01 ffi *.,
The deay in seeking medica help at a tertiary
centre(avg. duration 2.4 weeks) and mu tidrug
empirica regll..e followed by majorlty of
patients(83.9%) at the tme of presentation

exp a ins poorclinicaloutcome.

In this report, an attempt has been made to enlist

key epidemio ogica and microbio ogicalfeatures
of funga keratitls in the region to arouse high

index of suspicion amonq treating physlcians

andenab e early initiation of treatment on the

basls of estab ished regional epidemio-
etlological data. The authors believe that a larger

case seTies encompassinq extensive areas of rural

and urban India , would be more representatlve of
a factual profi e offungal kerat tis.
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Table 1: Predisposing Factors o':---.: <e'attis

Risk Factor No. of Eyes {%)

16

Trau ma

Veg€tat ve matter
Industria
Domestic
Anima re ated

Severe systemic il ness

Ocu ar surgery
Dry eye

Contact Lens

Use of Steroids

Fusarium

Aspergl us

Candlda
A ternarla
CurvLrlaria

Nocardia
Scedosporl!ri'
Others (Nci ioe.:

trs
Table 2: Organisrns Isolatec ^ :--:: '.:'a: t s

Organisms No of Isolates(%)

ai-88,.
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Fig 4 Fungal le atitis by Cand da sp. Fig 7: KOH Smear sho\{ ng Funga Hyphae
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Figure 1: Seasona Dr5tribution of fungal lso ates
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Flg 6i SD Agar showing Fusarium qrowthFig 3: Fungal keratitis due to Fusariunr sp.


