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Spectrum of post-keratoplasty ocular infection with treatment
outcome at a tertiary centre in North lndia
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Abstract:

Aim: To report the mlcroblologica spectrum with their antirnicrobia resistance and

prognosls in post-keratop asty IPenetrating Keratoplasty (PK), Deep anterior lamellar

Keratop asty (DALK), and Descernet Stripping Endothelia Keratop asty {DSEK)l lnfectlon

:t a tertiary care centre in North ndla.

Material and methods: A retrospect ve ana ys s of 1L'16 ker:Iop asi ea 
".as 

::'':rre:
from 2007 to 2012.86 eves undeTwent PK,8 eyes DALK aid 12 DS:K i.e:a ed

. !,/oTk up includlng Gram staininS, 10% KOH wet mount, cu ture on b ood agar and

l: itrose Agar, was done in patients with post keratoplastyinfections

- r-',) eyes (PK 7, DSEK-1, DALK-o) developed cornea infection ln two eyes (including one

: )SEK) Pseudomonos oeruginoso wos isaloted. Bolh Pseudamonos were resistant to all

, :..ept Po ymyxln B. n two patlents Streptacaccus pneumanloe was isolated which were

::--cnyusedantibiotics.OnepatientdevelopedCandidoolbicorswhichshowedresistance

:':,:..)iqarisondAcinetaboctetbaumoniiwasldentifiedin3differentpatients,whlchwereaL
. r-.non antibiotics. All patients exceprone lP.oeruginoso) responded wellto susceptible

ifection rate in post keratop asty patlents with great diversity of microorganism and

. resistance necessitates detailed mlcrobio ogica work up in each case.

..'atoplasty, lnfection, Candida, Pseudomonas, DSEK, M DR

ar period.

)rmal and

rotheliLlm.

rrerence to

eswith age
r-:-:':-:::-

: . _iection is common but devastating complication associated with ocular morbidity and

:: -:. "'lnfection in patients who had undergone keratoplasty can be either due to poor
'::rlsseminationofmicrobesfromdonortorecpient,asMKmedlacanitsefactase
, : : - due to absence of cornea nerves in donor coTnea, ocular surface prob ems, poor

"1".

,rtrn'

s!" r

-:: stem cell deflciency, suture re ated problems and post-operatlve long use a-

, -:::r poor host defense." "steroid instiliation used to prevent Sraft rejection inc'::j =.
: . lqrcalinvasion especially fungi.

.eport the microbiologicaJ spectrum wlth their ant microbi. ':.
nfectlon at a tertiary care centre ln North ndia.
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Materials and Methods:

A retrospectlve analysis of 106 eyes of 102 patients !"_c _r_teTr'ent_corneal transplant lPenetrating

Keratoplasty (pK), Deep un,".ro' r',,"rrui-'ni:i:tai.=-, 
=. 

* 
L;T;[i,:#ti^l?fliI""rX

Ke,arop,as'V TDSEKI' I'om ')OO7 o20t2rd'oe'o -' '-

underwent DSEK sLlrSerY'

odr.p.rs wno deve'opod (o', par ,lli,lrrre ^ 
I'- . "::: : .l-":"{;.L;j::

pa,;ert,we"esc'apedbvNo.l5BdrdPar'P"o -.. r, norrorrraredonb'ooc
10%KoHwetmountwasperformedinall 

p:r-'- - .- -.-,.=,,"*ln.rfratedat3T'Canc10% KO H wet mou nt was perlormeo lndri pd!' i 
relncubatedat3T'Canc

:;":";;;;;;;;;g:-i.'"1*-i,-.1::l;11'.-.'. ,..-'.,,,1.'"jlli.n",,,.a,testsincrL,dinE
25crespectlvelyinBoDjncubator'brow-- ---- - _-::.1 :\,:ermtL]beformation,abilitytc
oxldase and catalase tests The 8ro'rvtt .''l:- - '' -: --- .'----, r"_r -trrohial susceptibility wa:oxlclase and catalase tests Thegrowtt\r' . , .1, :n-tmlcrobial susceptibility wa:

grow,n dt 12c alo 5L8a'.,'" ": .- .p.b,(/ Le,.g \,r:tr CLSl la
oerformed wir. K,,bv BdJe ^e- r , :.,g (F-.":d\o1e ljo,rg. :.,g (F_ ":d\o1e lJo,rB

Anl:b,o8'a"n war dore rg _

centamicin(10ug), CiProflo!a: - : -
.^ .:: - 3:J.sl, LmiPenem(10$g) anc

.=- . :-, -,:-::: ei25[g),itrconazole(10pg
PolymyxinB(3OOunits)'Fo'iL-! :::: : ' -'
vo.icona/o'c l'LB ard "'
RESULTS:

outofthetotal lLra..-.::r::: : 
'''periormed'8(754%).eyesof8patientsdevelopedposi

keratopait!.nr..,- ,..-:.,....,:,;*il;:*#;;:,:llill:ff:",I?":ill"1";"J:Xfl:
Mpd' "ge o_ '__ " I .,ti.,io" to'or"o bv o'eL']oopral:c oJ,,ou' Le'aroprlhv' 4 ca>_

coTnea rc-r' ' : ' - -: :r 
1ll::^ .il;; ";;;l*.ln 

i'l l'" ot k"'"toplastv' one patient presente:

presentec'.', :_ :. - :rc lacT mat on ln arrelteu Evc,vvi;l'--, 
..;^*, ^.a one oresented after 1 mont_

nn 3' g2,r :i ka:alop asty' Iwo cases presented at 7"'and 15" day and one I

follo$ ng keratoPlasty (fable 1)'

On Gram s stain, there were pus cell revealed along w th yeast cell in one and gram negative cocco_ba'illii'

another smeat {Figurezl,e)rirere w's gio-;tf' 
"o 

n"f to o a ugur. uno sabourauds Dextrose Aear (Figure34'E

Pseudomonos aeruginosa was tne mosit"ommln orc'n'til l'otut"a irom affected eve within 24 hours '
keratoplasty. Both cases ot p'"uaoil'o'' unJ 

"on" 
"uth 'ase 

at Acinetobacter boumanii a'''

,r',",i",.,"',,".-,,,",1':": '"1:1": :*i";;:l';n"'*r"ll[':,:li;ii.^"::,:::l;Xl"!;;
ii[11:*'l'"',';Jj i::lii.,l["J,li,Ll;;;; i,iu.o'n''" *^'isorated rrom two patients w]th pain an:

clischd'gpaIle'7 ano 0 dayot ^erarJiu''v "'o"t';'o'v'p'oteuevulgati' 
wosFo'aredfromdlTvear0:

u,' i*n"t"*r"","" ' 
lr pa " aro di:rh':gc ai'"' 1-61166tr<g.a'oola'ly(rabre l)'

Oa I irbv BaJe" disr' o ffLsion melhoo bo' h ' sa' arcd P<euoomono 'oPI 
ugt'oso' tT oweo )u scp ptloir'r v o'

looolvmvx,nB.be:1g.."'ir,..ttoo'p"llr' " f"ntun.'ti" t"'ru' o'::;"Tlt.:.:it t'ot"''"\acin ir"ipene-

"nd meroperem.FigJle4 l'olated nc;ne'oiic'er bo,rnon'i ard Proters vulqotis we'e )ds(aol'ble ':

piperacillin, gentamicin, t"ftu''tlln.r"' 
-tipl.otfoxacin' 

imipenem' meropenem and polymvxin 
'

I
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: ..: s.eumanioe was susceptible to penicillin, ciprofloxacin, gentamicin
': a , acoccus oureLls showed susceptibility to ciprofloxacln, gentamicin and

'.. : :nt to penic llin. Cdnd ida ol bicons was or ly susceptible to amphoterecin B

: r:-onstrated by CLSl44A guidelines (Tab!e 2).

and vancomycin.
Vancomycin and

being resistant toi:Lng

elia
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l and

)lood
ano
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Ity to
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opc),
anci

Iouc)

' : : drops were instllled in affected eye corresponding to thelr antibiogram. Al the patients
: had good response with reduction in corneal infiltrates. One patient infected with

':-as oeruginoso who underwent DSEK, failed to have any response and deveoped
:Lmltjs after 24 hours despite continuous topical moxifloxacin instillatjon. The sensitivity report

:ported that incidence of postoperative endophthalmitis in Tamllnadu was on v 0.50/:

:: 'ecelved after 48 hou rs showed that the organism was on y sensitive to polymyxin B.

::jes of infectious keratitis, 3 patients were infected with mulit drug resistant microorganisms
: -.sistant to commonly used antimicrobials. n 7 (87.5%) eyes includlng two eyes lnfected w th

,. -:iistant organism, there was complete reso ution of infiltrates wlth good clinical outcome.

-:: o n:

,'::r keratoplasty is a setback for patlents with poor treatment outcome usua lV. Met culous
..al examination with intense antimicrobial therapy and timely rnonltoring s necers.T/ to

: -:C iinal visual outcome in graft infection. ln this era of rnu t drug reslsi,nce orgarir.r
:..aprofileandsenstivitypatterncanonlypredicttheexactnaiureofnJec:iora.a:-e.o:r..t

_ai!ired for the particLt ar case. Every ml.ro oTgen !m l-as : ,,,e. ed sa..:-_' :- _: :: J_ . aa' :-i_ty. Gram posltive cocci nclL-ding Storh!]cac..rs ri-r.enj S:.9a:;...-_. .-.Jr.a..a
: 'aictive Stophylococcl are common ca!satlve agent \ heaess arnoTg Gr:n rE::: ,a c;a:a:;

'.'uqiroSo scon rror \ )orateo

- r. ncidence of post-keratop asty infectlon is higher compared to most stud es. Ma ath:

jpost'
!rnale
:Y WA:

I casel

lente:
mont-

)acilli -

ie3A,a

i oL.l rs a

oPlasi
'3da
)ain a.i
year c :

ity oi
-ipene-

.llble:.
lyxin:

:- y ten PK surgeries deve oped infections''. Enterccoccus fecolis 13) was most commonlV
:.iganisrn followed by Pseudomonos oeruginaso {2) and one case each of Methicillin
'. acaccus aureus, Alkoligenes lecdlis, Kleibsella pneumanioe, pseudomonds stutzerj and
-i. Low post-keratoplasty infection was also shown by Kattam HM et al(0.11%)," Taban M
--omas M Aaberg (0.178%).'' ln our study, lmproper follow-up was the most conrmon
-- dence of post-keratoplasty infection as 5 patients developed suture infiltrate after
.: long storage of the cornea in M K media was another risk factor Howevet a study by

'.ported simi ar post-keratoplasty infection compared to our study. ln his study 27
lr: !eveloped microbial keratitis (14 bacterial and 13 fungal)." Seven eyes were infected

'..:tont Staphylococcus oureus & Methicillin Resistont Stophylacaccus Epidermidis.
: ,. :s present in 8 eyes.

: :: a:ad microorganisms varied largely in our study, as Gram positive bacterla, Gr;-
:,-r'ungus (candida) were isolated. ln contrast to the study bV RB Vaipavee et al. r,, -.
: - ::.ii've cocci (Stophylococcusepidermidit55.S%)beingthemostcommon.a_::_-

_':::ron fo lowed by Stophylococcus aureus, Acinetobocter spp., pra_r:-:-j_:
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oeruqinasd, Aspergillus Jumigotus' 5treptoco"us pneil/rronioe an d Fusarium soloni 

" 
our study showeC

lhat Gram negative bacittl (two pseuaomo-nos oer:''iii!so and one each Proteus vu]qdris & Acinetobocter

borlimonli) had higher incidence ot post keratcp a::' 'ieirions Gram positive cocci (two Strepto'o"uj
-,-n"u,in,o" 

1* i,: l!"ll!l:!i!'::::.::;i::.:'^ ;;-:;:::'.':";,1"i:"J::il:l'il'J":;:il:
O 16 L a,A o. Condida otbtt on< wa o, .- (L rdrFa

Streptococcuspneumonloeasthemo'::_^_-:'::'['it: 
o'r-(?raicpL'sty nfeci

rn ourstudy, both rsorated Pse!c. '':-ji;.::;Iil'..Ili'r"j,ll-:.:i"ffi:r""tilIii,:.1ili,.,":"'i:J:
to other drLlgs. Michae S nier'_:-:1'' 

i/., reported two cases o'
iy-i,.uaoi,o, o",,,q 'cj: :-' -:-;"':""::;;::::il il;itX::'+i::i tsatared pseudomono:

[?],,;;::1;I:::-:.::-:::::;,";.;,; ntiau"no',s'ettaziaimeandimipenemevedrop(soms/mr) 
'

A. Panda repcrreo t tttt ttt "' 
ot I 

"y"' 
lmi"ct"Jwitn muftiarug resistant Pseudomonds aeruqinosd' l\

isolates Vrere susceci blt 
"nly 

to potyrlly*in s Allth" to'n"o_" "'uf 
ims were preserved in MK media Sht

suggested that aiiho!gh lvl K medla ""ua"o*u'nt 
Gentamicin' Pseudomanos oeruginoso resisrarl lc

Gentamlcin, could easiLy thrive ln tne rn-e-dll.; tnriel. et at r"ported that the emergence of more antiblotl:

resistant micro_organis.s rn 
"ntiuotr. 

],]pit"."nt"a ."ai" may resL.rlt 1n clonor to host contarrinatior

foJlowing keratoplasty lncreased 
'"""h 

}"ttor"t" 
't " 

rnajor cause of transmission'" ln our study alsc

t otf, tnJ."r", ot p."udomonas were onlysr-tsceptibleto Polymlxin B'

Pseudomanos aeruginoso is a potential contaminant of pharmaceutical and cosmetic preparation and is '

common hospital acqulred lnosocomii; ;"t;;;"" The nosoco''nral microorganism is usually high

resistanttomostofth"aualt'Oleantinioilltit'''"t""tufmtedoptlon5totheophthalmologistsforusec'
antiblotics.'' Streptacaccus,'"" ' 

t't"'t'l' ancther comrnon causat ve agent of post keratoplast

corneal infectLon Thls pathoger O" tg to-tt""tu lt tircat n-raY reach the o'ular t'*i:"-':lt^"-'':

nasolacrlmai dLl.t and ca!!€ 'ci e!- rieci ot trlocre PJ reported Streptacaccus pneumont1'

endoDhtharmrfs foiLou ng coriea rransplant rn our study there was one case of lnfectious keratli:

following Descen'et st'ipp nc rnAot;"li"i Keratoplasty (DSEK) surgery' Hannus SB had earlier als:

|.'"0";,"5,;; ..."' "f 
lntectious t'eGtitls after DSE( surgery' These cases of post-DSEK infections wer:

causeclby P5eudomon o' o"'un'no'u' t"i['o,:o"u' p'""onio" 
^nd 

Enterococcusfoecolis "

Condido albicons, a yeast like fungi may also cause leratltis in palients who have Llndergone keratoplast'

MR Sedaghat reported a "" 
tt r:i"oii'- 

"-'iions 
interface infectron after deep anterlor lamell'

keratoplasty in an 18 y"u' ota t"rnur" pl"luiting with keratoconus Keratitis was complete!y resolved afte

10 days of continuoLls ;nt"ttut" itt.icut;o; t'itf, "n,lpf'ot"t"tin 
B'" Koenig- SB reported a case of candic'

keratitis after descemet stripping autoriateJ 
"naoin"tiut 

t",.rtoplasty (DSAEK) in a 9o year old male wi:'

pseudophakicbulloust"*top*fty'J'pit"-i;tensivetreatment'patientfailedtorespondandenLlcleatlc"
,,,,,a s done."

;. ,leiobacter boumd'li is a gram negalive bacillus that causes nosocomi?l lnfection Kaun len Chen et '
I l-:31 reported a case "' o"tt-0"*t"oi"'i' "ndophthalmitis 

cause d,by Adn.etabocter''o Proteus vulgo'i

' ,: '. :teC ln a 17 year ota girf in ouicase s"rtes after on" month of the cornealtransplant Lam DS et ?ii

:ri: '.roited a case of post-keratoii""' "'*ontnt'''os 
caused by Proteus mlrobllis in a diabe: i

..1' --' ... u.rc p,ot"lrs mlroblliswas resistantto gentamicin-'" 
I

h

I
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f candic.
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Chen et
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_ :,-ja eTa rim ls a major source of microbes. Kehyani K et al. reported that 13% of the corneo-scleral
::..icrobesincludingfungiin2Seyes.AllfungtwereCondidospeci,esonculture.Theyreportedthat

' .:-:toplasty fungal lnfections occurred ony in those cases in which contamlnated cornea was
: :"ted.16

: : _: usion:

.:-aroplasty infection is an lnfreqLrent complicatlon of corneal tTansp antatlon. Reduced cornea
:: rn wlth freqLrent instillation of corticosteroid eye d rops enha nces the chances of post keratoplasty
;_:_a There is also a great risk of donor to host transrnlssion. HLrge diversity of rnlcroorganlsm and;:_5 nere t5 atso a greal flsK oI oonor to nost transTn 55 on. hLtge o verstty oT rn cTooTgantsm and
:=^.e of resistance to antimicrobials necessitates the op hth a lrn o oglst to scrape the cornea in ea ch
- ,,, th corneal infiltrate and subject to antibiotic susceptibility, so that the correct organism along
:i stance to drugs be estab ished and the devastatlng sequel like complete vision loss or painful blind

, - be prevented. This will help ln ensuring good clinlcaloutcome.

::':Tences:
. B.tes AK, Kirkness CM, Ficker LA, stee e AD, R ce N5. Microb al kerat ris after penetrottng keratoptasty. Eye (Lond).

:990t4 (Pt 1):74 8

:.ng tq Ornrerod LD, Kenyon KR, Foner CS. M crobi! kerattlscomplicat ngpenetrat ng keratoplasty. Ophtha motosy
:9E8 5ep;95{9):1269-75

.rlpayeeRB,SharmaN,SinhaR,AgarwalSnglvlA .fedoLsk-.-;:isf..rr.gkerrroir:::,,:r.!O.-rh.-o 2C07
...F eb )s2l1l:7-72
'rhtTVl,AftharNA.lvlcrobi.keratltisfoiowngcor.eat.;-s.a.:;t..i-lC..i-;--.:t:al::lt2a tLiat.

::_:ylg,lverynr,CottschlD,MaletteRA,St:rkWl.sutureabscessesafterpenetratngker:top,;siyLo-ie: t!:3
.. -2t,61:4a9-92

::rierMD,Al Swa emSA,SutphnlE,Zmm€rmanMB.Bact€rialkeratltlsafterpenetrattngke.atopany:tncidence,
:-rbloosica profile,sraftsurviva, andv sualoutcome Ophtha mology.2007lun;114(6):1073,9

.: : Constantinou M, Ong I Taylor HR. Microbla k€rattls fo lowing corneal transpl:ntation. Ctin Experiment
: :-r :no 20071u;3s(s):427'31

::.1,OnatM,(ocF,NurozlerA,DumanS.McrobiakeratitsfollowingpenetrEtlngkeratopasty.Ophihamicsurg
: : l!991!nj30(6):449-ss

::::.54,Tabbara(F.Bacteria keratitsafterpenetratingkeratopasty.Ophthamology.1988Nov;95(11) 1504-8

: -sam N4, Parameswaran S(, Lysa S, Selvamj M, Madhav2n HN. A study of th€ incidence/ m crobio osical
:^d investigations on the source of infect on of postoperative nfectious endophthalmit s in a rertiary care
-.hospita :an8-yearnudy.lndianlophtha mol.2010lul Aug;s8(4)r297-302

'. Flynn HW Jr, Pf usfelder SC, Robertson c, Forster RK. Nosocomlai endophthalmtjs survey. Curreri
::.'nfectionafterintraocularsurseryOphlhamology.l99lFebt93(2):227-38

' ..r'ensA,NewcombRL,NobeMYMcDonnel Pl.lnc denc€ ofacute endophthalmltisfo owingpeneir;rns
:::. : a systematic reviewAr.h Ophthalmol. 2005 May;12315):605-9

-..F'ynnHWl(SchiffmanJ,Newtonl.Nosocomialacute-onsetpostoperativeendophthalmttissL.r:!:tt.

:. r' n.idenceandoutcomes.Ophthamolosy.1998Junr10s(6)r1004 10

a diabel i - . :liozono C, Shimlzu Y Inatomll Sano Y Nlshlda K, Yokol N, Kinoshita S. [A reiroi...:
:'::-:.inea transplantationl. N honcankacakka Zasshi. 20041!n,108(6):3s,1 8.

: '.'l tr Ch.mdiAH,Ai RalhiAA. b:ctera k€raiit s after prlmary pedlatric pe-Ei-:: -:
- : l::- 1.13(6) 104s-7

I

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


lnsler lvlS, Cavanagh HD, Wilson LA' Gentamrcln reslstani pseudomonas endophthalmitis after penetratlng

Ieratopla(V.Br]Ophthalmoll985'69:189 91

AnapauaMyasuskorabaosudo,AnronoMarceoB::r:::;:.ff,:::jilffi;:ili;:;,j:f::,i:::,ffi";
Pauro rose Martrns Bispo, Fernanda Y:'qi:;. ;;'"";:- , ":.. ..",i,-"a or p" *a.F"ra Ger Erectrophoresis.l
Keratoplastv Transmitted from the Same Dono

Med Microbiol 2011,49 (9):3346-3347

PandaA,SatpathvG,SethlHSSurvivaofPse!domo':!':_-'_:i:_'(!reserved'orneas'BrlOphthamol'2005
iun,89(6):679 83

Ritterband, D, c., eta]' 2006, Efflcacyand saietYoi m. '.:optisol G5apleservationmediunrfor

corneal donortissue' Cornea 25:1084-1089

Moorepr,Lrnnemanncc,s""l".r,"f:.i -':-'::::-1:-.1-'=.-'l::l;;:rJre"liransprantatronrcontrorbv
modrfi.aLionoin.-v".t gte r ouo I -

Hannus SB, Chew HF, Eagl€ RC L:te '":': 
s'emet nrlpping endothellal keratoplastv with

vent incislon. cornea 2011;30 (2i:229 l:

Mohammad R Sedaghat,5s -:::i_:: :'"-" ""'' 
_::'iace nfectlon after deep anterior lamellar

,",,rsP'3-',.r_a " JO' "' -

keratopl!ety :r'_:: -
KlChe. Cts-:-::-: ':: 

: _ : r : _ : _ : - : : : r - r : : ' 
ri _'ioo:cier b;umanll repol1oftwo'ases l ClinMicrobiol

,008'ro: --:-:
La-DS (r..1:a:^:.|s.r.sik?Gtoplastyendophthamitisc:UsedbyPloreu5mirab]l5 

Eye (Lond) 1998;12:139 40

u^,;.- r <:E..,lA 5hah MK, Terraciano Al' Ritterband DC The lncidence of fungal keratitis and endophthalmitis

;' " 
-B e--; ' "s "'Lop" 

n co'ne" o0'ADr'2j'r"/88-q'I

Tablel: Shows demographic data with isolation of microorganisms

l'"':: ['j1' ['
\2 J"L= -pa
1" --F.
l; .l-
?fa

+7 l3e

Duration

I za n.t
]

3 days

l - n",r,
L

month

I 
Microorganism isolated

P 5e u d omon a s o e ru g i n os a

I Condido albicons

I 
Std p hv I ococc u s a u re u s

I st re pto coccu s P n e u m o n i oe

- Proteus vulqaris
L

t, Pseudomonos

Ac i n etobocte r ba u m a n i i

eptococcus Pneumontoe

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


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


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

