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Discriminating Between Indigenous Discriminating Between Indigenous Discriminating Between Indigenous Discriminating Between Indigenous 
MicrobiotaMicrobiota and Pathogensand Pathogens

Differentiating Between 
Colonization and Infection



Ocular Resident Ocular Resident BiotaBiota (Flora) from Noninflamed Eyes(Flora) from Noninflamed Eyes



Ocular Microbial Flora Ocular Microbial Flora 
protective mechanismprotective mechanism

The conjunctiva is constantly contaminated by 
various bacteria from the environment

The tears contain many enzymes and other 
factors (Ig A , lysozyme , lactoferrin)

Cooler ocular surface temperatures also inhibit 
survival of many microorganisms



SPECIMEN COLLECTIONSPECIMEN COLLECTION
PREANALYTICAL CONSIDERATIONSPREANALYTICAL CONSIDERATIONS

Most eye specimens should be collected 
by an ophthalmologist

The best recovery is from media 
inoculated at the bedside

Contact lab prior to collection of 
specimen from eye



SPECIMEN COLLECTIONSPECIMEN COLLECTION
PREANALYTICAL CONSIDERATIONSPREANALYTICAL CONSIDERATIONS

The lab is responsible for supplying 
instructions for bedside inoculationst uct o s o  be s e ocu at o

Provide fresh media for collecting Provide fresh media for collecting 
ocular cultures



TRANSPORTTRANSPORTTRANSPORTTRANSPORT
Transport inoculated media and slides to the lab 
i di t limmediately

Specimens for  chlamydia must be inoculated at Specimens for  chlamydia must be inoculated at 
the bedside into special transport media and 
submitted to the lab immediately

Small volume aspirates may be transported in the 
syringe  immediatelysyringe , immediately

Do not refrigerateDo not refrigerate



SPECIMEN COLLECTIONSPECIMEN COLLECTION
SmearsSmears : Swab / Scrapings / Aspirate: Swab / Scrapings / Aspirate

S  h  i l i   i l     i  Smear the material in a circular area one cm in 
diameter on a clean glass slide / thin smear 

2-3 smears are taken on clean glass slides within 
an area defined with a wax pencil on the reverse
◦ Gram Stain◦ Gram Stain
◦ Geimsa Stain
◦ Ziehl Neelsen Acid Fast Stain or immunoflorescent

staining for chlamydiaestaining for chlamydiae

Air dry & Fix the slides with methanol for 5 
min



SPECIMEN COLLECTIONSPECIMEN COLLECTION
Smears / Smears / scrapingsscrapings

Prepare smears:

By applying the scrapings in a gentle circular 
motion over a clean glass slide or 

By compressing material between two clean 
l  lid  d lli  th  lid  tglass slides and pulling the slides apart

Fi  th  lid  ith methanol f  5 iFix the slides with methanol for 5 min



Direct smearsDirect smears
Gram stainGram stain

The presence of PMNs suggests a 
bacterial infectionbacte a  ect o

The presence of mononuclear cells may The presence of mononuclear cells may 
indicate viral conjunctivitis

Counterstained with safranin O



SPECIMEN COLLECTIONSPECIMEN COLLECTIONSPECIMEN COLLECTIONSPECIMEN COLLECTION

Th    l  d The conjunctiva is constantly contaminated 
by various bacteria from the environment. 

Conjunctival cultures are used to determine 
the presence of indigenous microbiota

Swabbed specimens from the conjunctiva are 
d   t l l  ith th  used as a control along with other 

specimens collected by more aggressive or 
invasive techniquesq



ConjunctivitisConjunctivitisConjunctivitisConjunctivitis
Conjunctivitis is the most common ocular 
complaint, includes all age groups, and occurs 
worldwide

Conjunctivitis may be acute, hyperacute, 
b   h isubacute, or chronic

◦ N.gonorrhoeae and N.meningitidis cause a 
hyperacute conjunctivitishyperacute conjunctivitis



Acute Bacterial ConjunctivitisAcute Bacterial ConjunctivitisAcute Bacterial ConjunctivitisAcute Bacterial Conjunctivitis

H. influenzae,  S. aureus , S. H. influenzae,  S. aureus , S. 
pneumoniae, and other 
St t   d b  Streptococcus spp. and members 
of the Enterobacteriaceae are the 
most frequently isolated 
organisms from infants and organisms from infants and 
children with acute conjunctivitis



SherwalSherwal; JK SCIENCE: Vol. ; JK SCIENCE: Vol. 10 10 No.No.33, , 
JulyJuly--September September 20082008



Acute Bacterial ConjunctivitisAcute Bacterial ConjunctivitisAcute Bacterial ConjunctivitisAcute Bacterial Conjunctivitis

In warm climates , Staphylococcus areus
is the most frequently isolated pathogens t e ost eque t y so ate  pat oge

Streptococcus pneumoniae may be the Streptococcus pneumoniae may be the 
most common isolate in areas with 
cooler temperatures  cooler temperatures. 



Chronic Bacterial ConjunctivitisChronic Bacterial ConjunctivitisChronic Bacterial ConjunctivitisChronic Bacterial Conjunctivitis

The microorganisms that have 
been isolated include coagulasebeen isolated include coagulase-
negative staphylococcal species, S. 

 d P i ib t iaureus , and Propionibacterium
acnes

Recurrent ConjunctivitisRecurrent Conjunctivitis



Bacterial ConjunctivitisBacterial ConjunctivitisBacterial ConjunctivitisBacterial Conjunctivitis

Bacterial conjunctivitis can also be caused 
by instillation of contaminated cosmetics 
or medications

Ophthalmic solution (sterile 
triamcinolone) were reported to be 

i d i h F i i  d contaminated with Fusarium species and 
caused fungal endophthalmitis /  FDA :  
April 2012April 2012



Microbes Recovered from Microbes Recovered from 
Contaminated Ocular MedicationsContaminated Ocular Medications



Microorganisms Associated with Microorganisms Associated with 
ConjunctivitisConjunctivitis



SPECIMEN COLLECTIONSPECIMEN COLLECTION
ConjunctivalConjunctival SwabSwab

Collect purulent exudate
on a pre-moistened, 
sterile swab from the 
surface of the lower 
conjunctival sac / fornix

Even in cases of 
suspected unilateral 
conjunctivitis  indicate conjunctivitis, indicate 
that bilateral bacterial 
cultures are mandatory



SPECIMEN COLLECTIONSPECIMEN COLLECTION
ConjunctivalConjunctival SwabSwab

Sterile moistened Dacron swab / calcium 
alginate swab or Cotton swab with a g ate swab o  Cotto  swab w t  
plastic (nonwood) shaft are used. 

Nonbacteriostatic saline may be used for 
moistening the swabmoistening the swab.



SPECIMEN COLLECTIONSPECIMEN COLLECTION
ConjunctivalConjunctival SwabSwab

Swab is directly inoculated onto blood 
agar and chocolate agar , Immediatelyaga  a  c oco ate aga  , ed ate y

Inoculate the swab from the right Inoculate the swab from the right 
conjunctiva in horizontal streaks, and 
inoculate the swab from the left inoculate the swab from the left 
conjunctiva in vertical streaks, each on 
one half of the same agar plateone half of the same agar plate



SPECIMEN COLLECTIONSPECIMEN COLLECTION
ConjunctivalConjunctival ScrapingScraping

This method is 
particularly used for 
detection and isolation detection and isolation 
of Chlamydia 
trachomatis

Kimura spatula

Sterile surgical blade 
(blunt edge)



SPECIMEN COLLECTIONSPECIMEN COLLECTION
ConjunctivalConjunctival ScrapingScraping

Scrapings should be taken from conjunctiva 
in both upper and lower

Material on the spatula is directly inoculated 
t  bl d  d h l t   onto blood agar and chocolate agar, 

Immediately

Material taken by the spatula second time is 
used to making smearsused to making smears



Chlamydia Chlamydia trachomatistrachomatisChlamydia Chlamydia trachomatistrachomatis

Chl m di  t h m ti i  i l ti  f Chlamydia trachomatis requires inoculation of 
viral/chlamydia transport media

Use Calcium alginate / Dacron swab with plastic 
shaft, provided by the laboratory, for viral and 
chlamydia cultures

Obtain specimens before topical anesthetics are 
appliedpp

One smear for immunoflorescent staining for 
chlamydiaechlamydiae



Direct smearsDirect smears
GiemsaGiemsa stainstain

For suspected 
chlamydial infections, 
prepare smears and 
examine them for 
i l iintracytoplasmic
inclusions



GiemsaGiemsa stainstain
Intracellular Intracellular ChlamydiaChlamydia

Typical perinuclearyp p
intracytoplasmic
inclusion bodies of 
Chlamydia in 
conjunctival cytologic
preparation preparation 

Photomicrograph Photomicrograph 
courtesy of Dr. 
Morton SmithMorton Smith



GiemsaGiemsa stainstain
Intracellular Intracellular ChlamydiaChlamydia

It is important to note that this Giemsap
stain is the traditional 60 minute staining 
protocolp
The brief  Wright-Giemsa stain used for 
blood stains will not identify inclusion y
bodies
< 100 Epithelial cells : unsatisfactory < 100 Epithelial cells : unsatisfactory 
smear
30 minute per smear30 minute per smear



BlepharitisBlepharitis : : inflammation of the eyelidsinflammation of the eyelidsBlepharitisBlepharitis : : inflammation of the eyelidsinflammation of the eyelids



BlepharitisBlepharitisBlepharitisBlepharitis

An external hordeolum / Stye is a 
common staphylococcal (MSSA/MRSA) co o  stap y ococca  ( SS / S ) 
infection of the eyelash follicle and its 
associated gland of Zeisg

An internal hordeolum is a staphylococcal An internal hordeolum is a staphylococcal 
infection of a meibomian gland



BlepharitisBlepharitis
StyeStye / external / external hordeolumhordeolum



SPECIMEN COLLECTIONSPECIMEN COLLECTION
Bacterial Bacterial keratitiskeratitis

S i  f  h  d i  d  f h  l  / Scrapings from the advancing edge of the ulcer / 
active infection but without excessive necrosis 

Keep the eyelid open, and be careful not to touch 
the eyelashes

Obtain approximately three to five scrapings 
per cornea / from several regions

Inoculate each set of scrapings onto BAP and 
CHOC, using a C formation for each scrapingCHOC, using a C formation for each scraping



C streaks growing of C streaks growing of SerratiaSerratia marcescensmarcescensC streaks growing of C streaks growing of SerratiaSerratia marcescensmarcescens



Microorganisms Associated with Microorganisms Associated with 
KeratitisKeratitis



Contact lensContact lens



Microorganisms Recovered from Microorganisms Recovered from 
Contact Lenses, SolutionsContact Lenses, Solutions



Mycobacterium infectionMycobacterium infectionMycobacterium infectionMycobacterium infection

Observation of unstained or partially p y
stained bacilli in corneal scrapings has 
been shown to provide the clue regarding p g g
Mycobacterium infection

Restaining of the smear with ZiehlRestaining of the smear with Ziehl
Neelsen stain would reveal the presence 
of acid fast organismof acid fast organism



Mycobacterium infection / NTMMycobacterium infection / NTM
Mycobacterium Mycobacterium fortuitumfortuitum



NTM / NTM / 
MOTT MOTT KeratitisKeratitis IsolatesIsolates



SPECIMEN COLLECTIONSPECIMEN COLLECTION
Bacterial Bacterial EndophthalmitisEndophthalmitis

If  ll l  f If a small volume of 
Vitreous fluid aspiration is 
collected, inoculate 
cultures at the bedside by y
inoculating 1 or 2 drops of 
fluid onto culture media

If a scant specimen of 
intraocular fluid is 
submitted in a syringe, use 
broth to wash out the broth to wash out the 
syringe by drawing up a 
small amount of broth



Bacterial Bacterial EndophthalmitisEndophthalmitisBacterial Bacterial EndophthalmitisEndophthalmitis



Microorganisms Associated with Microorganisms Associated with 
EndophthalmitisEndophthalmitis



SPECIMEN COLLECTIONSPECIMEN COLLECTION
PreseptalPreseptal cellulitiscellulitis

In the absence of an open wound, the 
physician makes a stab incision in either the 

  l  lidupper or lower lid

If th  i    d  ll t th  If there is an open wound, collect the 
purulent material with a syringe and needle

Inoculate media and prepare slides as 
conjunctivitisconjunctivitis



SPECIMEN COLLECTIONSPECIMEN COLLECTION
Orbital Orbital cellulitiscellulitis

Obtain aspirate or 
biopsy sample of the 
wound as preseptal
cellulitis

Collect blood 
lcultures



Ophthalmology ,  March Ophthalmology ,  March 99, , 20122012Ophthalmology ,  March Ophthalmology ,  March 99, , 20122012

MRSA Eye Infectionsy

Orbital cellulitis caused by MRSA in 15 Orbital cellulitis caused by MRSA in 15 
patients

Five of the 15 patients had lacrimal gland 
b   d d itiabscess or dacryoadenitis



Microorganisms Associated with Microorganisms Associated with 
Orbital Orbital CellulitisCellulitis



lacrimallacrimal ApparatusApparatus

Dacryoadenitis
◦ Collect a specimen of p

the purulent discharge 
by using a swab as 
conjunctivitisconjunctivitis

CanaliculitisCanaliculitis
Dacryocystitis



SPECIMEN COLLECTIONSPECIMEN COLLECTION
CanaliculitisCanaliculitis

Compress the inner aspect of the eyelid 
to express pusto e p ess pus

Collect a specimen of the purulent Collect a specimen of the purulent 
discharge by using a swab as conjunctivitis



DacryocystitisDacryocystitisDacryocystitisDacryocystitis
Dacryocystitis the y y
most common 
infection of the 
lacrimal apparatus.

Infections are usually 
seen in infants, and 
are associated with are associated with 
obstruction of the 
nasolacrimal sac.nasolacrimal sac.



SPECIMEN COLLECTIONSPECIMEN COLLECTION
DacryocystitisDacryocystitis

Press the lacrimal sac to remove 
exudate material for culture and exudate material for culture and 
smear or collect exudate in a 
needle and syringe



Microorganisms Associated with Microorganisms Associated with 
lacrimallacrimal Apparatus InfectionsApparatus Infections



Culture inoculation, examination, Culture inoculation, examination, 
and interpretationand interpretation

Incubate cultures at 35 C in 5 to 7% CO2 
for 72 ho  7  

Hold broth cultures from invasively Hold broth cultures from invasively 
collected ocular specimens for 10 days 
to detect infections with to detect infections with 
Propionibacterium acnes



Culture inoculation, examination, Culture inoculation, examination, 
and interpretationand interpretation

Th   f d  b  f The presence of moderate numbers of 
colonies or many colonies on one or more 
culture plates should indicate the bacterial culture plates should indicate the bacterial 
etiology of the infection

For quantitation of C streaks:
◦ 1+  less than half of the C streaks are positive 

per plateper plate
◦ 2+  more than half of the streaks, but not all, are 

positive
◦ 3+  all streaks are positive for bacteria◦ 3+  all streaks are positive for bacteria



Culture inoculation, examination, Culture inoculation, examination, 
and interpretationand interpretation

C lt th  h i i  i  t  id tif i   Consult the physician prior to identifying rare 
colonies of indigenous microbiota from noninvasively 
collected specimens, including the following:

C l ti  t ph l i◦ Coagulase-negative staphylococci
◦ Diphtheroids
◦ Viridans group streptococci

M ll h l◦ Moraxella catarrhalis
◦ P. acnes
◦ Peptostreptococcus spp.

Correlate culture with the Gram stain of the direct 
smear



REPORTING RESULTSREPORTING RESULTSREPORTING RESULTSREPORTING RESULTS

Telephone positive reports from invasively p p p y
collected specimens to the physician as 
soon as possiblep

Report the relative number and Report the relative number and 
morphology of all microorganisms seen, 
the presence and numbers of PMNsthe presence and numbers of PMNs



REPORTING RESULTSREPORTING RESULTSREPORTING RESULTSREPORTING RESULTS

If indigenous microorganisms are present g g p
and it has been determined that they may 
be contaminants, include a comment such 
as 
“Possible contamination” and/ or

“Presence of indigenous conjunctivalPresence of indigenous conjunctival
microbiota.”



INTERPRETATIONINTERPRETATIONINTERPRETATIONINTERPRETATION

Generally if organisms are present y g p
in the direct smear and on the 
culture plates, they are considered p y
significant

If growth occurs on more than one 
medium  results are generally medium, results are generally 
considered  significant in light of the 
clinical and Gram stain findingsclinical and Gram stain findings



INTERPRETATION & INTERPRETATION & 
LIMITATIONSLIMITATIONS

False-positive cultures can result from 
contamination of the specimen

False-negative results can occur if 
antimicrobial agents are given prior to 

ll  f h  collection of the specimens

False-negative results can occur if 
antimicrobial agents are given prior to 

ll ti  f th  icollection of the specimens



Molecular methods in the diagnosis Molecular methods in the diagnosis 
of ocular infectionsof ocular infections

Propionibacterium acnes
Mycobacterium tuberculosis
Chlamydiay

Aqueous and vitreous fluids can be q
directly used for DNA isolation

PCR can identify the offending organisms 
in less than 24 h



Antimicrobial susceptibility testingAntimicrobial susceptibility testingAntimicrobial susceptibility testingAntimicrobial susceptibility testing

For ophthalmic drugs to be effective, they 
must reach ocular tissues in relatively high ust eac  ocu a  t ssues  e at ve y g  
concentrations

Therefore ocular formulations include 
drugs in concentrations 10 to 100 timesdrugs in concentrations 10 to 100 times



Antimicrobial susceptibility testingAntimicrobial susceptibility testingAntimicrobial susceptibility testingAntimicrobial susceptibility testing










