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aphakic Abstract:
Aim: To report the microbiological spectrum with their antimicrobial resistance and
blasts. J prognosis in post-keratoplasty [Penetrating Keratoplasty (PK), Deep anterior lamellar
Keratoplasty (DALK), and Descemet Stripping Endothelial Keratoplasty (DSEK)] infection
i atatertiary care centrein North India.
y human . 4 ,
- Material and methods: A retrospective analysis of 106 keratoplasties was performed
. from 2007 to 2012. 86 eyes underwent PK, 8 eyes DALK and 12 DSEK. A detailed
od. Arch | mmscozical work up including Gram staining, 10% KOH wet mount, culture on blood agar and
2o s Dextrose Agar, was done in patients with post-keratoplasty infections.
Besurs @7 54%) eyes (PK—7, DSEK-1, DALK-0) developed corneal infection. In two eyes (including one
. ~==-w=nt DSEK) Pseudomonas aeruginosa was isolated. Both Pseudomonas were resistant to all
pPeroc ‘ = ===l except Polymyxin B. In two patients Streptococcus pneumoniae was isolated which were
| : == —ommonly used antibiotics. One patient developed Candida albicans which showed resistance
srmal and i o oo yusedanti-fungals (CLSI-44A), except Amphoterecin B. One isolate each of Staphylococcus

W m=r=us yulgaris and Acinetobacter baumanii was identified in 3 different patients, which were all
.~ == == -ommon antibiotics. All patients except one (P.aeruginosa) responded well to susceptible
othelium. 3o .

Camewsian = 2h infection rate in post-keratoplasty patients with great diversity of microorganism and
ference t0 . . — ~-obial resistance necessitates detailed microbiological work up in each case.
W waes =oo-keratoplasty, Infection, Candida, Pseudomonas, DSEK, MDR
-5 with age
RTrrDcTion
BT =) S5y ﬂfection is common but devastating complication associated with ocular morbidity and
o s summome. Y Infection in patients who had undergone keratoplasty can be either due to poor
' swee= = r=ct dissemination of microbes from donor to recipient, as MK media can itself act as a
W .= —=c 2 or due to absence of corneal nerves in donor cornea, ocular surface problems, poor
W e =- imbal stem cell deficiency, suture related problems and post-operative long use of
W o meeemute to poor host defense.”” Steroid instillation used to prevent graft rejection increases

s o ocrobiological invasion especially fungi.

o === study is to report the microbiological spectrum with their antimicrobial resistance 2n2

Wi s w=r=toplasty infection at a tertiary care centre in North India.
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Materials and Methods:

A retrospective analysis of 106 eyes of 102 patients who underwent corneal transplant [Penetrating
Keratoplasty (PK), Deep anterior lamellar Keratoplasty (DALK), and Descemet Stripping Endothelial
Keratoplasty (DSEK)] from 2007 to 2012 was performed. 86 eyes underwent PK, 8 eyes DALK and 12 eyes

underwent DSEK surgery.

Patients who developed corneal infiltrate within 6 months were only included in this study. All such
patients were scraped by No. 15 Bard Parker blade. Direct microscopic examination using Gram's stainand

10% KOH wet mount was performed in all patients. The st
agar and Sabouraud's dextrose agar. Blood agarand Szt
25°C respectively in BOD incubator. Growth was examin
oxidase and catalase tests. The growth was confirmed

growth at 42°C and sugar assimilation with growt

performed with Kirby Bauer method for bact
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—d material was further inoculated on blood
~ud's dextrose agar were incubated at 37°Cand
oy Gram's stainand biochemical tests including
Condida spp. by germ tube formation, ability to
HROMagar. Antimicrobial susceptibility was
antifungal susceptibility testing with CLSI44A.
Antibiogram was done against Ampic 1 Carbenecillin (10ug), Ceftriaxone (30ug),
Gentamicin(10ug), Ciprofloxacin(5ugl), =¥ amikacin(30ug), Imipenem(10ug) anc

Polymyxin B(300units). For fungi, 2antio ogram was performed with fluconazole (25ug), itrconazole (10pg).

yoriconazole (1ug)and amphoterecin B (100units).
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RESULTS:
Out of the total 106 keratoplasties that were performed, 8 (7.54%) eyes of 8 patients developed post
7 DSEK-1, DALK-0) FigurelA,B) Four patients were female and 4 were male
e 44.28yrs. Most commaon etiology for performing keratoplasty was
corneal scarring secondary to corneal infection followed by pseudophakic bullous keratopathy. 4 cases
presented with pain and lacrimation in affected eye within 24 hrs of keratoplasty. One patient presented
on 3° day of keratoplasty. Two cases presented at 7" and 15" day and one presented after 1 mont

following keratoplasty (Table1).

On Gram's stain, there were pus cell revealed along with yeast cellin one and gram negative cocco-bacillii
another smear. (Figure2A,B) There was growth on blood agar and Sabourauds Dextrose Agar. (Figure3A,E
Pseudomonas geruginosa was the most common organism isolated from affected eye within 24 hours o
keratoplasty. Both cases of Pseudomonas and one each case of Acinetobacter baumanii ang
Staphylococcus aureus Were isolated in patients who developed infiltrate within 24 hrs of keratoplasty
Candida albicans was isolated from a female patient who complained of gritty sensation after 3 da
following corneal transplant. Streptococcus pneumoniae was isolated from two patients with pain an
discharge after 7" and 10" day of keratoplasty respectively. Proteus vulgaris was isolated froma 17 yearo

girl who presented with pain and discharge after 1 month of keratoplasty (Table 1). '

keratoplasty infection (PK—
Mean age of affected patients wer

On Kirby Bauer disk diffusion method, both isolated Pseudomonas aeruginosa showed susceptibility on’
to polymyxin B, being resistant to piperacillin, genta micin, ceftazidime, amikacin, ciprofloxacin, imipenen
and meropenem.Figure4 Isolated Acinetobacter baumanii and Proteus vulgaris were susceptible ©

piperacillin, gentamicin, ceftazidime, ciprofloxacin, imipenem, meropenem and polymyxin &
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i “estococcus pneumoniae was susceptible to penicillin, ciprofloxacin, gentamicin and vancomycin.
1 I apylococcus aureus showed susceptibility to ciprofloxacin, gentamicin and vancomycin and
ting AN

d s'st nt to penicillin. Candida albicans was only susceptible to amphoterecin B being resistant to
elial woes 2s cemonstrated by CLSI44A guidelines (Table 2).
£y = crobial drops were instilled in affected eye corresponding to their antibiogram. All the patients
ww=ct one had good response with reduction in corneal infiltrates. One patient infected with
such “s.comonas aeruginosa who underwent DSEK, failed to have any response and developed
yand crzoonthalmitis after 24 hours despite continuous topical moxifloxacin instillation. The sensitivity report
lood v wasreceived after 48 hours showed that the organism was only sensitive to Polymyxin B.
:a‘nd -7 o7 2 cases of infectious keratitis, 3 patients were infected with mulit-drug resistant microorganisms
fdmg & were resistant to commonly used antimicrobials. In 7 (87.5%) eyes including two eyes infected with
ity 10 “rugresistant organism, there was complete resolution of infiltrates with good clinical outcome.
/ Was
144A. 8 Bhscussion:
|O r 1
ii)d ' “on 2fter keratoplasty is a setback for patients with poor treatment outcome usually. Meticulous

o) uaaca! examination with intense antimicrobial therapy and timely monitoring is necessary to
=v= good final visual outcome in graft infection. In this era of multi-drug resistance organism,
wmso ogical profile and sensitivity pattern can only predict the exact nature of infection and the correct

§ esnment required for the particular case. Every micro-organism, ha$ a'varied-spectrum thus should be

“erently. Gram-positive cocci-including "StaphylococcUs . aureus,” Stréptococcus neumoniae,
= Y. p
post-

1.5 negative Staphylococci are common causat:ve agent whereas among Gram-negative bacteria,
- male. “omongs geruginosdis commonlyisolated.™
ty was
;wcases T2y, incidence of post-keratoplasty infection is higher compared to most studies. Malathi
sented. wowimE=m reported that incidence of postoperative endophthalmitis in Tamilnadu was only 0.5%
montt == =5 only ten PK surgeries developed infections”. Enterococcus fecalis (3) was most commonly

wwr = croorganism followed by Pseudomonas aeruginosa (2) and one case each of Methicillin

N B " Stoohylococeus aureus, Alkaligenes fecalis, Kleibsella pneumoniae, Pseudomonas stutzeri and

acilliigie « “avus. Low post-keratoplasty infection was also shown by Kattam HM et al (0.11%)," Taban M
fe3A.8 % =nd Thomas M Aaberg (0.178%).” In our study, Improper follow-up was the most common
1c1ur5 W of migh incidence of post-keratoplasty infection as 5 patients developed suture infiltrate after
7l AN s secmarze. Long storage of the cornea in MK media was another risk factor. However, a study by
Oplasy i =t = reported similar post-keratoplasty infection compared to our study. In his study 27
: 3 dayg “ sun of 253 developed microbial keratitis (14 bacterial and 13 fungal).” Seven eyes were infected
pin Jy W Wi resistant Staphylococcus aureus & Methicillin Resistant Staphylococcus Epidermidis.
YA i =00 was present in 8 eyes.
4 fm o the solated microorganisms varied largely in our study, as Gram-positive bacteria, Gram-
|l'|ty0 I ez and fungus (candida) were isolated. In contrast to the study by RB Vajpayee et al. who
D e thar Gram positive cocci (Staphylococcus epidermidis, 55.8%) being the most common cause of

otible

; L msmasty infection followed by Staphylococcus aureus, Acinetobacter spp., Pseudomonas
ayxin
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sa, Aspergillus fumigatus, Streptococcus pneumoniae and Fusarium solani’, our study showed
that Gram negative bacilli (two Pseudomonas aeruginosa and one each Proteus vulgaris & Acinetobacter
bowmanii) had higher incidence of post-keratoplasty infections. Gram positive cocci (two Streptococcus
pneumnige and one Staphylococcus gureus) were common occurrence in post-keratoplasty infections.
One case of Candida albicans was also identified from suture infiltrate. Wagoner MD reported
Streptococcus pneumoniae asthe most common Cause of post-keratoplasty infectionsin children.”

In our study, both isolated Pseudomonas geruginosa were susceptible only to polymyxin B with resistant
to other drugs. Michael S Insler and his team reported a case of post-keratoplasty endophthalmitis caused
by Pseudomonas geruginosa showing resistance to gen‘camicin.16 Ana Paula et gl., reported two cases of
MDR Pseudomonas geruginosa infection after cornea transplant. These isolated Pseudomonas
aeruginosa showed absence of response to intravenous ceftazidime and imipenem eye drop (50 mg/ml).”
A. Panda reported a case series of 7 eyes infected with multidrug resistant Pseudomondas geruginosa. All
isolates were susceptible only to polymyxin B. All the corneo-scleral rims were preserved in MK media. She
suggested that although MK media already contains Gentamicin, Pseudomonas aeruginosa resistant to
Gentamicin, could easily thrive in the media.” Insler et al reported that the emergence of more antibiotic
resistant micro-organisms in antibiotic supplemented media may result in donor to host contamination
following keratoplasty. Increased length of storage is a major cause of transmission.”® In our study also,
both the cases of Pseudomonas were only susceptible to Polymixin B.
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al contaminant of pharmaceutical and cosmetic preparation and is 2
|) pathogen. The nosocomial microorganism is usually highl
very limited options to the Ophthalmologists for use 0%
ther common causative agent of post-keratoplas
corneal infection. This pathogen, being commensal in throat may reach the ocular surface throug
nasolacrimal duct and cause corneal infection. Moore PJ reported Streptococcus pneumoniae
endophthalmitis following corneal transplant.:'; In our study there was one case of infectious keratitt
following Descemet Stripping Endothelial Keratoplasty (DSEK) surgery. Hannus SB had earlier alsa
reported three cases of infectious keratitis after DSEK surgery. These cases of post-DSEK infections wers
caused by Pseudomonas aeruginosa, Streptococcus pneumoniae and Enterococcus faecalis.”

pseudomonas aeruginosais a potenti
common hospital acguired (nosocomia
resistant tomost of the available antibiotics, giving
antibiotics.® Streptococcus pneumoniae was ano

Candida albicans, a yeast like fungi may also cause keratitis in patients who have undergone keratoplas
MR Sedaghat reported a case of Candida albicans interface infection after deep anterior lamella
keratoplasty in an 18 year old female presenting with keratoconus. Keratitis was completely resolved afte
10 days of continuous interface irrigation with amphoterecin B.” Koenig SB reported a case of Candids
keratitis after descemet stripping automated endothelial keratoplasty (DSAEK) in a 90 year old male with
pseudophakic bullous keratopathy. Despite intensive treatment, patient failed to respond and enucleatio

was done.”

Acinetobacter bgumanii is a gram negative bacillus that causes nosocomial infection. Kaun Jen Chen etz
(2008) reported a case of post-keratoplasty endophthalmitis caused by Acinetobacter.” Proteus vulga
was isolated in a 17 year old girl in our casé series after one month of the corneal transplant. Lam DS et2
298) reported a case of post-keratoplasty endhophthalmitis caused by Proteus mirabilis in a diabet

L

oatient. Isolated Proteus mirabilis was resistant to gen’camicin.25
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~omeo-scleral rim is @ major source of microbes. Kehyani K et al. reported that 13% of the corneo-scleral

= nad microbes including fungiin 28 eyes. All fungi were Candida species on culture. They reported that
:.:'-_--uratoplasty fungal infections occurred only in those cases in which contaminated cornea was

Conclusion:

“oet-«eratoplasty infection is an infrequent complication of corneal transplantation. Reduced corneal
=~zztion with frequent instillation of corticosteroid eye drops enhances the chances of post keratoplasty
w=ctons. There is also a great risk of donor to host transmission. Huge diversity of microorganism and
—=rz=nce of resistance to antimicrobials necessitates the ophthalmologist to scrape the cornea in each
sen=nt with corneal infiltrate and subject to antibiotic susceptibility, so that the correct organism along
w on resistance to drugs be established and the devastating sequel like complete vision loss or painful blind

+ = cznbe prevented. This will helpin ensuring good clinical outcome.
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Table1: Shows demographic data with isolation of microorganisms

T — —

[Eas—e% Age—__l_Sex Duration ‘ Wcroo?gmated |
T—— 35___ [\l —JFZTTG_—_#@ECEOHGS ageruginosa =

i 53 55 F_J_m_— Candida albicans

e e N —— T2ahours | Staphylococcus aureus T
| 4 —F_56—_—’—M_—‘—_m——_ﬁrreptococcus pneumoniae
i h—_—_l7__— F —1%@1——__ Proteus vulgaris

el e RS T — 1 24nrs | Pseudomonas aeruginosa
I 7 ST B J4hrs Acfnetobacter baumanii

B T—__M_—_w Streptococcus pneumoniae

e e e Ca s
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ng “.n= 2 showing isolated microorganism with their antibiogram and treatment response

o, L solated Susceptibility Resistant Treatment Respo | Surgical
:Igj m organism given | nse treatment
Sceudomonas Polymyxin B Carbenecillin, | Polymyxin B : Cured ' No need
E o2ruginosa Gentamycin, |
 for Ceftazidime,
by Amikacin,
Imipenem
e Levofloxacin
sllar Candida Amphoterecin B Azole Resistant Amphoterecin Cured | No need
aibicans B
helial
“r=ohylococcus | Ciprofloxacin, Penicillin Vancomycin | cured | No need
robiol sureus Vancomycin, Gentamycin |
40 & Srreptococcus Penicillin, Gentamycin, No | Vaneemygcin " cured | No need
3imitis sreumoniae Levofloxacin, Vancomycin
“=zrzus vulgaris | Ampicillin, Gentamycin, No Moxifloxacin Cured | No need
Ceftazidine, Levofloxacin, |
. Imipenem
Il_ Iszudomonas Polymyxin B Carbenecillin, Polymyxin B No Evisceratio
_-_j IErSginosa Imipenem (Intermediate | Gentamycin, respo | n
: sensitive) Ceftazidime, nse
| Amikacin,
Levofloxacin,
Imipenem
I Somessbacter Carbenecillin, No Moxifloxacin cured | No need
ST Ceftazidime, Gentamycin,
Levofloxacin, Imipenem,
Polymyxin B
Sewstscsccus | Penicillin, Gentamycin, | No Vancomycin Cured : No need
" T Levofloxacin, Vancomycin
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PolB-Polymyxin B,
27- Imipenem,

' Pl:Z-— Piperacﬂlm-Tazobadnm
Cp-Cefepime

Figure 1A,1B: Clinical photographs showing Pseudomonads aeruginosa suppurating lesion and
Candida suture infiltrates respectively

Figure 2A,2B: Gram's stain showing yeast cells and gram negative coccobacilli respectively

Figure 3A,3B: Growthon Blood agar and Sabouraud Agar respectively

Figure 4: Susceptibility of Pseudomonas aeruginosa to only polymyxin B on Mueller Hinton Agar
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