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EYE IS PROTECTED FROM INFECTION 

 The eye is well protected from infection by the conjunctiva 
and the corneal epithelium. 

 Tear contains antimicrobials  

 Lysozymes 

 Lactoferin 

 Immunoglubulin A 

 Mucin 

 

 Tear flow tends to wash away pathogens 

 Yet the eye harbors a range of nonpathogenic bacteria 
that competitively prohibit new bacteria growth. 

Most important 

defense barrier for 

cornea is intact 

epithelial layer 

 



YET IT CAN BE INFECTED ! ! ! ! ! !  
These eye-defenses compromised by 

  Trauma 

  Improper tearing 

 Contact lenses  

 Poor hygiene 

  Keratitis 

Threatens vision 

Can act as a portal of entry to the rest of the 

body 

 Infections can progress to systemic 

involvement, meningitis, and even death. 

 

Major risk factors for 

infectious keratitis is 

compromised 

epithelium protective 

layer  



CORNEA 



KERATITIS 

Keratitis is a condition in which the eye's cornea, 

becomes inflamed.  

 

The condition is often marked by moderate to 

intense pain and usually involves impaired 

eyesight. 

 

 It may cause feelings of itchiness each time the 

individual blinks 



KERATITIS IS 

An ocular emergency Requires: 

1.  Prompt diagnosis 

2.  Initiation of appropriate Antimicrobial therapy 

3.  Limit amount of tissue destruction 

4.  Improve patients visual prognosis 



CLINICAL VS. LABORATORY 

DIAGNOSIS 

Clinically, it is difficult to establish 

a diagnosis of bacterial keratitis 

specifically the causal agent.  

 

For this reason, the use of 

laboratory techniques is 

extremely important to establish a 

diagnosis. 

Clinical data create a 

suspected diagnosis, but 

results from the 

laboratory represent the 

fundamental basis for a 

definitive diagnosis.  

 

Microbiological culture 

was the only way to 

determine the sensitivity 

to antibiotics and guide 

therapy to achieve 

optimal management of 

these conditions  



IF YOU QUESTION MY LAST SLID???!!! 

In ulcerative keratitis, opthalmologists 

predicted microbial cause  

76% of the time 
Differentiated bacterial, amebic, or fungal   

73% of the time 
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ETIOLOGY OF KERATITIS 

 

Microbial  

Non-Microbial 



MICROBIAL ETIOLOGY 

Bacterial 

Viral  

Fungal 

parasitic 



USUAL STEPS IN CORNEAL INFECTION 

Colonization 

 Invasion 

Multiplication 

 Inflammatory response 

Migration of leukocytes 

Anterior chamber inflammatory reaction 

Scar formation 



CORNEAL PREDISPOSING FACTORS IN CORNEAL 

INFECTION 

 

Local corneal and systemic factor 

Corneal trauma 

Erosions and dry eye 

Corneal wounds and scars 



Genus Representative Species Common Clinical Context 

Staphylococcus aureus, epidermidis Cellulitis, keratitis, endophthalmitis 

Streptococcus pneumoniae, viridans Conjunctivitis, keratitis, blebitis, endophthalmitis 

Bacillus cereus Traumatic endophthalmitis, keratitis 

Clostridium perfringens Keratitis 

Corynebacterium ulcerans Conjunctivitis, keratitis 

Listeria monocytogenes Keratitis 

Propionibacterium acnes Late onset endophthalmitis 

Common Gram-Positive and Gram-Negative Bacteria 
Causing Ocular Disease 
 



Genus Representative Species Common Clinical Context 

Actinomyces israelii Keratitis, caniliculitis 

Nocardia asteroides Keratitis, choroiditis 

Neisseria gonorrhoeae Conjunctivitis, keratitis 

Branhamelia catarrhalis Keratitis 

Escherichia coli Keratitis 

Haemophilus influenzae Blebitis, keratitis 

Klebsiella pneumoniae Keratitis 

Moraxella catarrhalis Keratitis 

Proteus mirabilis Keratitis 

Pseudomonas aeruginosa Keratitis 

Serratia marcescens Keratitis 
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GRAM POSITIVE COCCI 

Bacteria: n=1689 

Gram positive cocci 

Staphylococcus epidermidis 32.4% 

Staphylococcus aureus 7.6% 

Other staphylococci 4.0% 

Streptococcus pneumoniae 13.1% 

α-haemolytic streptococci 5.3% 

Other streptococci & micrococci 1.6% 



GRAM POSITIVE BACILLI 
 

Gram positive bacilli 

Corynebacterium 13.9% 

Bacillus 1.2% 

Nocardia 1.7% 

Mycobacterium 0.4% 

Propionibacterium 1.2% 



GRAM NEGATIVE BACILLI 

Gram negative bacilli 

Pseudomonas 11.1% 

Enterobacteriaceae 1.7% 

Moraxella 1.4% 

Aeromonas 0.4% 

Acinetobacter 0.7% 

Haemophilus 0.8% 



FUNGI 

Fungi: n=893 

Aspergillus 33.0% 

Fusarium 35.1% 

Dematiaceous fungi 14.4% 

Other hyaline fungi 16.4% 

Candida 1.0% 



PARASITES 

Parasites: n=73 

Acanthamoeba 100% 



KERATITIS - VIRAL 

HSV,  VSZ 

 

EBV & CMV (mainly affects immunocompromized) 

 

HSV Keratitis 



LABORATORY TECHNIQUES 

Microscopic Investigation 

Direct Gram stain (Many bacteria and yeast) 

Direct wet mount (Bacteria, yeast, parasite) 

Acid fast stain (Mycobacteria) 

Methylene Blue (Corynebacteria) 

(KOH) preparation for fungal hyaphe (Giemsa stain, 

Gomori's methenamine Silver (GMS), India ink staining, 

or periodic acid–Schiff (PAS) 

 



VIRUSES 
 

 Characteristic cellular changes can sometimes be identified 
as, for example, the cytoplasmic inclusion bodies of herpes 
infection on hematoxylin-eosin–fixed sections or on the 
Tzanck smear (in which the fluid from a suspected herpetic 
vesicle is stained with Giemsa, Papanicolaou, and Wright's 
stain; multinucleated giant cells indicate herpetic infection).  

 

 Viruses can be directly observed by electron microscopy, but 
this is rarely used clinically because of the difficulty in 
specimen preparation and the low yield of positive results.  

 

 Specific antisera for many viruses are available, and can be 
used to identify virally infected cells; however, this technique is 
typically used in research settings because it generally 
requires fixed biopsy tissue with preserved cytoarchitecture. 

 



PARASITES 

Onchocerca volvulus, the causative 
agent of river blindness, can be directly 
observed. 

 

Confocal microscope has been 
successfully used to 
visualize Acanthamoeba in infected 
corneas. 
 

  Acanthamoeba species can be 
visualized on corneal scrapings with PAS 
or GMS stains, or with the fluorescent dyes 
calcifluor white or acridine orang).  

 

 

Onchocerca volvulus, the causative agent of river 

blindness, can be directly observed under  



Acanthamoeba in cornea 
stained with calcifluor white 
and imaged with ultraviolet 
fluorescence microscopy. 
(Photomicrograph courtesy of 
Dr. Morton Smith.) 

 Onchocerca volvulus in its larval form. 

Obtained from the CDC Public Health 

Image Library. Image credit: CDC/Ladene 

Newton (PHIL #4637), 1975. 



CULTURE 



CULTURE 
 The ability to grow organisms in vitro is the mainstay of pathogen 

identification for bacteria and some fungi.  

 In addition to allowing a variety of metabolic tests to be run for precise 

identification of microbial organisms, antibiotic resistance can also be 

assayed. 

 Correct handling of material to be cultured is critical to achieving good 

yields on these diagnostic tests.  

 Ocular surface or intraocular samples suspected of bacterial or fungal 

infection should be plated or inoculated on multiple media.  

 Blood agar is useful for isolation of aerobic bacteria when grown at 37°C and 

may yield cultures of saprophytic fungi when grown at room temperature.  

 Chocolate agar is useful for growing Haemophilus, Neisseria, and Moraxella 

cultures, and must be grown under 5% to 10% carbon dioxide.  

 For isolation of most fungi, either Sabouraud's dextrose agar or Brain-Heart 

Infusion Media should be used and grown at room temperature.  

 Finally, anaerobic bacteria may be isolated from thioglycolate broth.  

 



BACTERIA 

 Some may be normal commensal organisms of the periocular 
region, such as Staphylococcus epidermidis, Streptococcus 
viridans, or Propionibacterium acnes.  

 It should be noted that the intraocular contents are expected to be 
sterile at all times; any bacteria (even normal periocular 
commensal organisms) recovered from an aqueous or vitreous tap 
are potentially pathogenic. 

 Recovery of organisms from culture medium generally requires a 
minimum of 24 to 48 hours, with biochemical typing and sensitivity 
testing taking several additional days.  

 Positive cultures typically are subjected to a panel of biochemical 
tests that allow definitive identification of the growing organism.  

 Examples include coagulase testing of Staphylococcus species 
and oxidase testing for Enterobacteriaceae. 



The traditional initial technique for assessing antibiotic 

resistance is the Kirby-Bauer disk diffusion technique.  

Images for AST and MIC 



VIRUSES 
 

 Viral culture is used infrequently in ophthalmology.  

 Viral cultures are most commonly used for herpes family 
viruses, including cytomegalovirus (CMV), herpes simplex 
types 1 and 2, and varicella-zoster virus.  

 The standard culture method is the “shell vial” technique, in 
which centrifugated virus is grown for 24 to 48 hours and 
then detected by an enzyme-conjugated antiviral 
antiserum.  

 Although the method is relatively rapid, sensitivity is not 
perfect, and more traditional, tube-based viral cultures with 
plaque assays are generally also performed.  

 Because of the slow speed and marginal sensitivity of viral 
culture techniques, polymerase chain reaction (PCR) 
diagnostics are steadily supplanting viral cultures. 

 



PARASITES 

 

Acanthamoeba may be difficult to culture and are 

typically grown on a plate seeded with an Escherichia 

coli lawn.  

 It is the only common ocular parasite that is routinely 

detected by culture.  

 



Commercial monoclonal or polyclonal 

antisera can be used to identify specific 

organisms by indirect immunofluorescence. 

SEROLOGY 



POLYMERASE CHAIN REACTION ADVANTAGES 

  

 The sensitivity of PCR for detection 
approaches theoretic bounds of a single 
DNA molecule (e.g., 0.1 zeptomolar).  

 PCR is also phenomenally specific.  

 It is also a very rapid test, with results 
generally ready within several hours. 

   

 Disadvantages 

 The extremely high sensitivity makes 
PCR prone to false-positive results, which 
may stem from two possible sources. 
First, “bystander” or commensal 
organism DNA can create false-positive 
results.  

 

 



EXPANDING USES AND APPLICATIONS 

OF PCR 

 The range of applications of PCR diagnostics continues to expand.  

 

 PCR can now be used to detect mutations conferring resistance to 
ganciclovir in CMV retinitis. 

 

 PCR can also distinguish between strains of microorganisms that are 
not distinguishable by any other means.  

 

 It has recently become apparent, for example, that ocular 
toxoplasmosis is caused by at least three strains of microorganisms, 
distinguishable by PCR, that respond differentially to therapy in vitro. 

 



TAKE HOME MESSAGES 

Bacterial or fungal corneal inflammation 

or ulcerations are threatening condition 

for visual function.  

The early and accurate diagnosis and 

specific medical treatment are the gold 

standard to achieve the best prognosis. 



Keratitis caused by Gram negative 

bacteria and a fungal keratitis clinically 

seems very similar by clinical signs.  

The microbiology services can 

differentiate between two entities. 

 This is very important because the 

medical treatment are made with 

different drugs. 



in the other hand keratitis 

caused by Gram positive 

bacteria and yeast like fungus, 

are very similar in inflammatory 

signs,  

 

in this cases one smear can 

make the differentiation. 

 



For all those reasons the laboratory support in the clinical 

diagnosis of keratitis is very important in order to achieve a 

shorter evolution time and to achieve a small scar for the 

better visual acuity in a patient suffering for a corneal 

infection. 

 



 تىصية

 تشكيم نجىة مشتركة مه أطباء انعيىن و أخصائي
انبصريات و انميكروبيىنىجي نىضع خطة نهىهىض 

 بأدوات انتشخيص انمخبرية في فهسطيه

 

 يكىن مه مهامها تحذيذ انعيىات انمطهىبة مه خالل
االعراض و كيفية جمع انعيىات و وقهها و مه ثم 

 تحذيذ انفحىصات انمطهىبة



 شكرا نحضىركم و استماعكم

وفقىا هللا واياكم انى انخير 


