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Discriminating Between Indigenous
- Microbiota and Pathogens

Differentiating Between
Colonization and Infection



Ocular Resident Biota (Flora) from Noninflamed Eyes

Organisms* Incidence (%)
Coaqgulase-negative staphylococci’ 34-94
Propionibacterium acnes’ 40-86
Corynebacterium spp.’ 3-83
Staphylococcus aureus 0-30
Haemophilus influenzae 0-25
Micrococcus spp. 2-22
Streptococcus pneumoniae 0-5
Viridans streptococcal group 0-12
Gram-negative rods (Proteus spp., Escherichia coli, 0-5

Klebsiella pneumoniae, Enterobacter spp.)
Moraxella spp. (including Moraxella catarrhalis) 0-3
Bacillus spp. (Bacillus cereus, Bacillus subtilis) 0-4
MNeisseria spp. (Neisseria sicca, Neisseria flavescens) o-7
Fungi {any saprophyte, depends on locale) 0-2
Anaerobic flora other than Propionibacterium acnes 1-5

(Peptostreptococcus spp., Bacteroides spp.,

Clostridium spp.)

B-Hemolytic streptococci, including Streptococcus 0-3
pyogenes
Sterile 9-47

*Source is usually the conjunctivae and lids; organism isolated depends on
age of patient, geographic locale, season, previous and current therapy,
and underlying condition (e.qg., diabetes, epithelial disease). Most common
isolates usually reflect that of the surrounding tissue.

"Can also cause mild to severe disease in immunocompromised patients.



Ocular Microbial Flora
protective 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 COLLECTION

PREANALYTICAL 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 COLLECTION
PREANALYTICAL CONSIDERATIONS

The lab is responsible for supplying
instructions for bedside inoculation

Provide fresh media for collecting
ocular cultures



TRANSPORT

Transport inoculated media and slides to the lab
immediately

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 ,immediately

Do not refrigerate



SPECIMEN COLLECTION

Smears : Swab / Scrapings / Aspirate

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
Geimsa Stain

Ziehl Neelsen Acid Fast Stain or immunoflorescent
staining for chlamydiae

Air dry & Fix the slides with methanol for 5
min



SPECIMEN COLLECTION
Smears / scrapings

Prepare smears:

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

By compressing material between two clean
glass slides and pulling the slides apart

Fix the slides with methanol for 5 min



Direct smears
Gram stain

The presence of PMNs suggests a
bacterial infection

The presence of mononuclear cells may
indicate viral conjunctivitis

Counterstained with safranin O



SPECIMEN COLLECTION

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
used as a control along with other
specimens collected by more aggressive or
invasive techniques



Conjunctivitis

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

Conjunctivitis may be acute, hyperacute,
subacute, or chronic

N.gonorrhoeae and N.meningitidis cause a
hyperacute conjunctivitis



Acute Bacterial Conjunctivitis

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




Sherwal; JK SCIENCE:Vol. 10 No.3,
July-September 2008

Table-1 Suspected Eye Infections with Etiological Agent

SNo. Infection Total Cases Bacterial Fungal Total Postive % age
L. Conjunctivitis 250 148 - 59.20
2 Keratitis 120 25 39 5334
3. Endopthalmitis 15 4 - 26.67
4. Others 15 6 - 40.00
Total 400 183 39 45.75
Table-2 Bacterial Isolatesin Eye Infecctions
SNo. Microorganism Conj (250) Ker(120) Endo(15) Oth(15) Total % age
A) Known Pathogens
I S aureus 27 5 0 3 35(19.13)
2, Str pneumo 15 5 0 0 20(10.93)
3. Str pyogenes 1 0 0 0 1(0.55)
4. Ps. aeruginosa : 4 3 1 9(4.92)
5. Klebeiella sps. 4 1 0 0 5(2.74)
6. E. coli 1 0 0 1 2(1.10)
T Pr. mirabilis 1 0 0 0 1(0.55)
B) Opportunistic Pathogens
8. S epidermidis 31 3 1 0 35(19.13)
9. S saprophyticus 1 0 0 0 1(0.55)
10. S cohnii 1 0 0 0 1(0.55)
11. S haemolyticus 1 0 0 0 1(0.55)
12. Acinetobacter sps. 5 0 0 0 5(2.74)
13. Alk. feacalis 0 1 0 1 2(1.10)
& Normal Flora
14 Micrococci 59 6 0 0 65(35.52)
Total (%) 148 (59.20) 25(20.84) 4(26.66) 6(40) 183(53.19)




Acute Bacterial Conjunctivitis

In warm climates , Staphylococcus areus
is the most frequently isolated pathogen

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



Chronic Bacterial Conjunctivitis

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

aureus , and Propionibacterium
aches

Recurrent Conjunctivitis



Bacterial Conjunctivitis

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

Ophthalmic solution (sterile
triamcinolone) were reported to be
contaminated with Fusarium species and
caused fungal endophthalmitis / FDA :
April 2012



Microbes Recovered from
Contaminated Ocular Medications

BOX 41-11 Microbes Recovered from
Contaminated Ocular Medications

Acanthamoeba spp.

Alcaligenes spp.

Asperqgillus spp.

Candida spp.

Citrobacter freundii
Coagulase-negative staphylococci
Enterobacter cloacae

Klebsiella spp.

Micrococcus spp.

Morganella morganii
Mycobacterium chelonae
Non-glucose-fermenting gram-negative rods
Ochrobactrum anthropi

Proteus mirabilis

Pseudomonas aeruginosa
Pseudomonas spp.

Serratia spp.

Staphylococcus aureus
Stenotrophomonas maltophilia
Zygomycetes




Microorganisms Associated with
Conjunctivitis

BOX 41-2 Microorganisms Associated with Conjunctivitis

Bacteria Herpesviruses (1 to 8)

Gram-negative Influenza virus

Acinetobacter spp. Paramyxoviruses (measles, mumps, Newcastle disease)
Bartonella henselae Picornaviruses (echovirus, enterovirus, coxsackievirus, polio)
Borrelia burgdorferi Poxviruses (molluscum contagiosum, vaccinia, variola)

Enterobacteriaceae (e.g., Escherichia coli, Proteus mirabilis,
Shigella spp.)

Francisella tularensis

Haemophilus influenzae

Haemophilus ducreyi

Chlamydia and related spp.
Chlamydophila pneumoniae
Chlamydia psittaci

Chlamydia trachomatis

Moraxella catarrhalis Fungi (rare)
Moraxella lacunata (other Moraxella spp.) Candida spp.

Neisseria gonorrhoeae Coccidioides immitis
Neisseria meningitidis Rhinosporidium seeberi
Pseudomonas aeruginosa Sporothrix schenckii
?rcketrsfa spp. {R. rickettsii, R. typhi) Parasites (rare)
reponema pallidum

Ascaris lumbricoides

Yersinia enterocoliti ; S
i e Fly larvae (Oestrus ovis, myiasis)

Gram-positive Loa loa

B-Hemolytic streptococci (A, B, C, G) Microsporidia
Corynebacterium diphtheriae Onchocerca volvulus
Corynebacterium spp. Pthirus pubis

Listeria monocytogenes Schistosoma haematobium
Mycobacterium tuberculosis Taenia solium
Staphylococcus aureus Thelazia californiensis
Staphylococcus epidermidis Trichinella spiralis
Streptococcus pneumoniae Toxocara canis
Viridans streptococci Wuchereria bancrofti
Viruses

Adenovirus

Human coronavirus




SPECIMEN COLLECTION
Conjunctival Swab

» 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
that bilateral bacterial
cultures are mandatory




SPECIMEN COLLECTION
Conjunctival Swab

Sterile moistened Dacron swab / calcium
alginate swab or Cotton swab with
plastic (nonwood) shaft are used.

Nonbacteriostatic saline may be used for
moistening the swab.



SPECIMEN COLLECTION
Conjunctival Swab

Swab is directly inoculated onto blood
agar and chocolate agar , Immediately

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



SPECIMEN COLLECTION
Conjunctival Scraping

This method is
particularly used for
detection and isolation

of Chlamydia
trachomatis

] ey

Kimura spatula

Sterile surgical blade
(blunt edge)

—‘



SPECIMEN COLLECTION
Conjunctival Scraping

Scrapings should be taken from conjunctiva
in both upper and lower

Material on the spatula is directly inoculated
onto blood agar and chocolate agar,
Immediately

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



Chlamydia trachomatis

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
applied

One smear for immunoflorescent staining for
chlamydiae



Direct smears
Giemsa stain

For suspected
chlamydial infections,
prepare smears and
examine them for
intracytoplasmic
inclusions

o 0,4
e B

FIGURE 41-19 Giemsa stain of conjunctival epithelial cells
with chlamydial inclusions (arrow). The Giemsa stain also
provides information on the types and numbers of
inflammatory cells and the condition of the epithelial cells.




Giemsa stain
Intracellular Chlamydia

Typical perinuclear
intracytoplasmic
inclusion bodies of
Chlamydia in
conjunctival cytologic
preparation

Photomicrograph
courtesy of Dr.
Morton Smith



Giemsa stain

Intracellular Chlamydia

It is important to note that this Giemsa
stain is the traditional 60 minute staining
protocol

The brief Wright-Giemsa stain used for
blood stains will not identify inclusion
bodies

< 100 Epithelial cells : unsatisfactory
smear

30 minute per smear



Blephar'itis : inflammation of the eyelids

Figure 4. Anatomy of the eyelid.

ILLUSTRATION BY LINDA WARREN



Blepharitis

An external hordeolum / Stye is a
common staphylococcal (MSSA/MRSA)
infection of the eyelash follicle and its
associated gland of Zeis

An internal hordeolum is a staphylococcal
infection of a meibomian gland



Blepharitis
Stye / external hordeolum




SPECIMEN COLLECTION
Bacterial keratitis

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 scraping



C streaks growing of Serratia marcescens

0 0O O
O 0 0 0
O 0 0 O
O 0 0 O




Microorganisms Associated with
Keratitis

BOX 41-5 Microorganisms Associated
with Keratitis

Bacteria
Gram-negative isolates
Haemophilus influenzae
Moraxella spp.

Proteus mirabilis
Pseudomonas aeruginosa
Serratia marcescens

Gram-positive isolates

Corynebacterium spp.

Staphylococcus aureus

Staphylococcus epidermidis and other coagulase-negative
staphylococci

Streptococcus pneumoniae

Streptococcus viridans group

Uncommon Keratitis Isolates
Nocardia spp.

Capnocytophaga spp.

Propionibacterium acnes

Mycobacteria other than tubercle bacilli
Acanthamoeba, other free-living amebae




Contact lens

5 1%

6% 7% g% 3%
W Pseudomonas aenuginosa Wl Serratia marcescens
B Klebsiella pneumoniae B Enterobacter species
W Staphylococeus aureus 0 Gram-positive, other

[ Stenofrophomonas maltophila B Gram-negative, other



Microorganisms Recovered from
Contact Lenses, Solutions

BOX 41-12 Microorganisms Recovered from
Contact Lenses, Solutions, and Cases

Acanthamoeba spp.
Achromobacter spp.
Acinetobacter bauwurmanmii complex
Aerornmonas spp-

Agrobacteriurm tumefaciens
Alcaligenes spp.

Bacilus spp.

Brevundimonas wvesicularis
Burkholderia cepacia

Candida spp.

Chirnyseobacterium spp.
Critrobacter spp.

Comarrnmonas spp-

Enterobacter spp.-

Escherichia coli, Escherichia herrmanii
Flavimonas spp.

Flavobacterium spp.-

Fusarium spp.

Gemella spp.

Haemophilus spp.

Klebsiella spp.

Nycobacteriurm spp.

Neisseria spp.

Ochrobactrurm anthropi
Paecilomyces spp.
Propronibacteriurm spp.

Protews spp.

Pseuwudormonas aeruginosa
Pseuwudomonas spp-

Serratia spp-

Staphylococcus aureus
Staphylococcus epidermmiidis, other CINS
Strtenotrophormonas maltophilia
Streptococcus prnewunrmoniae
Streprococcus viridanmns group
Trichoderma spp.-

vahlkampifia, other free-living amebae

CNS, Coagulase-negative staphylococci.




Mycobacterium infection

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

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



D Mycobacterium infection / NTM
C Mycobacterium fortuitum




NTM /
MOTT Keratitis Isolates

BOX 41-4 MOTT Keratitis Isolates

Mycobacterium abscessus
Mycobacterium asiaticum
Mycobacterium avium-intracellulare
Mycobacterium chelonae
Mycobacterium fortuitum
Mycobacterium gordonae
Mycobacterium mucogenicum
Mycobacterium nonchromogenicum
Mycobacterium szulgai
Mycobacterium triviale

Note: Mycobacterium tuberculosis and Mycobacterium leprae are ocular
pathogens and are usually an extension of systemic disease. Isolates are
frequently recovered from patients who wear contact lenses, have a
history of eye trauma from soil or water, or have undergone refractive
surgery.

MOTT, Mycobacteria other than tubercle bacilli.




SPECIMEN COLLECTION
Bacterial Endophthalmitis

If a small volume of
Vitreous fluid aspiration is
collected, inoculate
cultures at the bedside by
inoculating | 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
syringe by drawing up a
small amount of broth

Orbital space

Forniyx ) /
Conjunctiva: bulbar —

Lid: anterior margm

Cilia ‘/

Lid: posterior margm—/
Preocular tear film——_ r,.. \
Comea

Comneal epnihehum

Antarior chamber \

Retina
Choroid

Lens

Vitreous /'

Posterior
chamber

— .r"'
Ins - .-'“ ‘!‘
Conjunctiva: tarsal < (
Fornix

N

Orhital sentum ——



Bacterial Endophthalmitis

FIGURE 41-23 Staphylococcus epidermidis recovered from
vitreous fluids (drops) on a blood agar plate. Samples may
be inoculated onto a chocolate or blood agar plate and
allowed to dry or may be streaked out as for a routine

microbiology specimen.



Microorganisms Associated with
Endophthalmitis

BOX 41-9 Microorganisms Associated
with Endophthalmitis

=
Bacteria

Achromobacter xylosoxidans
Actinomyces spp.

Bacillus spp.

Capnocytophaga spp.
Coagulase-negative staphylococci
Enterobacteriaceae

Enterococcus faecalis
Haemophilus influenzae
Moraxella spp.

Mycobacterium chelonae
Propionibacterium acnes

Proteus mirabilis

Pseudomonas aeruginosa
Serratia marcescens
Staphylococcus aureus
Staphylococcus epidermidis
Streptococcus viridans group

Viruses

Cytomegalovirus

Enterovirus

Herpes simplex virus types 1 and 2
Varicella-zoster virus

Fungi

Aspergillus spp.

Candida spp. (Candida albicans—most common)
Cryptococcus neoformans
Curvularia spp.

Fusarium spp.

Paecilomyces spp.

Parasites
Onchocerca volvulus
Toxoplasma gondii
Toxocara spp.




SPECIMEN COLLECTION
Preseptal cellulitis

In the absence of an open wound, the
physician makes a stab incision in either the
upper or lower lid

If there is an open wound, collect the
purulent material with a syringe and needle

Inoculate media and prepare slides as
conjunctivitis



SPECIMEN COLLECTION

C Orbital cellulitis

» Obtain aspirate or
biopsy sample of the
wound as preseptal
cellulitis

» Collect blood
cultures

Figure 4. Anatomy of the eyelid.

Figure 5. Orbital cellulitis of the right eye in
a child with classic, bright red, unilateral red-
ness and firm edema.



Ophthalmology , March 9,2012
MRSA Eye Infections

Orbital cellulitis caused by MRSA in |5
patients

Five of the |5 patients had lacrimal gland
abscess or dacryoadenitis



Microorganisms Associated with
Orbital Cellulitis

BOX 41-7 Microorganisms Associated

with Orbital Cellulitis

Bacteria

Actinomyces spp.

Capnocytophaga spp.

Fusobacterium spp.

Eikenella corrodens, Pasteurella multocida (associated with dog
bites)

Haemophilus influenzae

Moraxella catarrhalis

Mycobacterium tuberculosis

MOTT (Mycobacterium chelonae, Mycobacterium fortuitum—most
frequent)

Nocardia spp.

Propionibacterium acnes

Staphylococcus aureus

Staphylococcus epidermidis

Streptococcus pneumoniae

Streptococcus pyogenes, other B-streptococci

Fungi

Aspergillus spp.

Bipolaris spp.

Candida parapsilosis

Curvularia spp.

Mucor, Rhizopus, and Absidia spp.

Penicillin spp.

Sporotrichum spp.

Parasites
Echinococcus granulfosus
Fly larvae (maggots)
Trichinella spiralis




lacrimal Apparatus

Dacryoadenitis

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

Canaliculitis

Dacryocystitis

Cilla

Lacrimal / - Conjunctiva: tarsal
g]and s ! .'.‘I'.'

/— -Canalicul
Canthus: lateral

B | acrimal sac
N8 — Canthus: medial

—~ §

r g
Corneoscleral -~
lissue



SPECIMEN COLLECTION
Canaliculitis

Compress the inner aspect of the eyelid
to express pus

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



Dacryocystitis

Dacryocystitis the
most common
infection of the
lacrimal apparatus.

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




SPECIMEN COLLECTION
Dacryocystitis

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



Microorganisms Associated with
lacrimal Apparatus Infections

BOX 41-8 Microorganisms Associated with
Lacrimal Apparatus Infections

Bacteria

Staphylococcus aureus
Streptococcus pneurmoniae
Streptococcus pyogenes
Haemophilus influenzae
Pseudomonas aeruginosa
Proteus mirabilis

Chlamydia trachomatis
Treponema pallidum
Actinomyces israelii
Propionibacterium acnes, Propionibacterium propionicus
Capnocytophaga spp.
Fusobacterium spp.
Mycobacterium tuberculosis
Mycobacterium leprae

Viruses

Coxsackie A wvirus

Cytomegalovirus

Echovwvirus

Epstein-Barr wvirus

Herpes simplex virus types 1 and 2
Influenza

Measles

Varicella-zoster wvirus

Fungi

Aspergiflus spp.

Candida albicans

Rhizopus, Mucor, Rhizopus spp.

Parasites

Cysticercus cellulosae
Onchocerca volvulus
Schistosoma haematobium




Culture inoculation, examination,
and interpretation

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

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



Culture inoculation, examination,
and interpretation

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

For quantitation of C streaks:

|+ less than half of the C streaks are positive
per plate

2+ more than half of the streaks, but not all, are
positive

3+ all streaks are positive for bacteria



Culture inoculation, examination,
and interpretation

Consult the physician prior to identifying rare
colonies of indigenous microbiota from noninvasively
collected specimens, including the following:

Coagulase-negative staphylococci
Diphtheroids

Viridans group streptococci
Moraxella catarrhalis

P. acnes

Peptostreptococcus spp.

Correlate culture with the Gram stain of the direct
smear



REPORTING RESULTS

Telephone positive reports from invasively
collected specimens to the physician as
soon as possible

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



REPORTING RESULTS

If indigenous microorganisms are present
and it has been determined that they may
be contaminants, include a comment such

as
“Possible contamination’ and/ or

“Presence of indigenous conjunctival
microbiota.”



INTERPRETATION

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

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



INTERPRETATION &
LIMITATIONS

False-positive cultures can result from
contamination of the specimen

False-negative results can occur if
antimicrobial agents are given prior to
collection of the specimens

False-negative results can occur if
antimicrobial agents are given prior to
collection of the specimens



Molecular methods in the diagnosis

of ocular infections
Propionibacterium acnes

Mycobacterium tuberculosis
Chlamydia

Aqueous and vitreous fluids can be
directly used for DNA isolation

PCR can identify the offending organisms
in less than 24 h



Antimicrobial susceptibility testing

For ophthalmic drugs to be effective, they
must reach ocular tissues in relatively high
concentrations

Therefore ocular formulations include
drugs in concentrations 10 to 100 times



Antimicrobial susceptibility testing

Foscarnet

Ganciclovir

Zidovudine (azidothymidine
(AZT))

Antifungals
Amphotericin B
Clotrimazole
Fluconazole
Flucytosine
Griseofulvin
Hydroxystilbamidine
Ketoconazole
Miconazole
Natamycin*
Potassium iodine
Antiparasitics

80X 41-13 Ocular Anti-Infectives

Antibacterials Neomycin*

Amikacin Ofloxacin

Ampicillin Penicillin G

Bacitracin* Polymyxin B*

Carbenicillin Polytrim*

Cefazolin Sulfacetamide*

Cephalothin Sulfisoxazole*
Chloramphenicol* Tetracycline*

Ciprofloxacin* Tobramycin*

Clindamycin* Trimethoprim

Colistin* Trimethoprim-sulfamethoxazole
Erythromycin* Vancomycin

Gatifloxacin* Antivirals

Gentamicin* Idoxuridine (IDU)*
Levofloxacin* Trifluridine*

Moxifloxacin* Vidarabine (ara-A)*

Methicillin Acyclovir*

*Commercially available ocular preparations (drops or ointment).

the U.S. Food and Drug Administration for topical treatment of ocular fungal pathogens.

Antimony sodium gluconate
Diethylcarbamazine
lodoquinol

Ivermectin
Mebendazole
Metronidazole
Minocycline

Niridazole

Paromomycin
Pentamidine isethionate
Propamidine isethionate
Physostigmine
Pyrimethamine
Spiramycin

Surinam quassia
Thiabendazole

Ocular preparations may be single antibiotics or combinations of one or two antibiotics and/or anti-inflammatories. Only natamycin has been approved by




Table 3.10-1 Handling of specimens

Clinical condition
and specimen

Expected organism(s)

Primary isolation media

Probable contaminants

Additional comments

Bacterial conjuncti-
vitis

Bacterial keratitis
(corneal scrap-
ings)

Haemophilus influenzae

Staphylococcus aureus

Streptococcus pneumon-
iae

Neisseria gonorrhoeae

Strepiococcus pyogenes

Moraxella spp.

Pseudomonas aeruginosa

S. pneumoniae

Moraxella spp.

Viridans group strepto-
coccus

S. aureus

Rapidly growing myco-
bacteria

Contact lens associated
Bacillus spp.
Serratia spp.

BAP
CHOC

BAP

CHOC

Fungal media, e.g., potato
flake agar

Lowenstein-Jensen or
other mycobacterial
agar and broth media

P. acnes

Peptostreptococcus
Spp.

Coagulase-negative
staphylococcl

Coagulase-negative
staphylococi

Diphtheroids

P. acnes

Viridans group strep-
tococcl

P. aeruginosa or Enterobac-
feriaceae may be cause in
immunocompromised or
hospitalized patients.

Perform anaerobic or fungal
cultures if organisms are
suspected.

Smears
Gram stain
Giemsa or DFA for

Chlamydia trachomatis

Other causes
Enterobacteriaceae
N. gonorrhoeae
N. meningitidis
H. influenzae
Acanthamoeba
Candida albicans
Fusarium spp.

Smears of corneal scrapings
should accompany cultures



Bacterial endoph-
thalmitis

Preseptal cellulitis
(aspirate)

Orbital cellulitis
(aspirate or bi-
opsy specimen)

Postsurgical
S. aureus
Coagulase-negative
staphylococci
S. pneumoniae
Streptococcus spp.
P. aeruginosa
Propionibacterium
acnes (postcataract)
Traumatic
Bacillus spp.
Clostridium spp.
Immunosuppression and
i.v. drug abusers
S. aureus
H. influenzae
S. pneumoniae
Neisseria meningitidis
Bacillus spp.
Mycobacterium spp.

S. aureus

S. pyogenes

H. influenzae (6-30 mo)
Other streptococci

S. aureus

S. pneumoniae

P. aeruginosa

H. influenzae (under 5 yr)
S. pyogenes
Gram-negative bacilli

BAP

CHOC

Fungal media, e.g., potato
flake agar

Supplemented blood agar
(anaerobic)

Lowenstein-Jensen

Liquid anaerobic media,
e.g., THIO

BAP

CHOC

Supplemented blood agar
for anaerobes

THIO (or other anaerobic

blood medium)

BAP

CHOC

Supplemented blood agar
for anaerobes

THIO or other anaerobic
medium

Fungal media, e.g., potato
flake agar

Coagulase-negative
staphylococci
Diphtheroids

Coagulase-negative
staphylococci
Diphtheroids

Conjunctival cultures may be
collected simultaneously
to determine significance.
Smears should accompany
cultures of fluid.

Postcataract surgery can re-
sult in chronic infection,
occurring months to years
after surgery. Any fungal
or bacterial microorganism
can be involved.

Do Gram-stained smears.
Trauma: Clostridium spp.
and mixed anaerobes.

Possible other etiologies
P. aeruginosa
Other gram-negative ba-
cilli

Mixed aerobic and anaerobic
infections may occur in
{rauma cases.

Obtain blood culture speci-
mens simultaneously.

Do smears along with cul-
Lures.



Clinical condition
and specimen

Expected organism(s)

Primary isolation media

Probable contaminants

Additional comments

Miscellaneous
Dacryoadenitis

Dacryocystitis

Canaliculitis

S. aureus
S. pneumoniae
5. pyogenes

S. pneumoniae
S. aureus

S. pvogenes
H. influenzae

Actinomyces israelii

Propionibacterium pro-
plonicuim

Moraxella spp.

Diphtheroids

Viridans group strepto-
coccl

BAP
CHOC

BAP

CHOC

Supplemented blood agar
plate for anaerobes

THIO or other anaerobic
broth

BAP

CHOC

Supplemented blood agar
for anaerobes

Fungal media, e.g., potato

flake agar
THIO or other anaerobic
broth

Coagulase-negative
staphylococci

Diphtheroids (P. ac-
nes)

Viridans group strep-
tococcl

Coagulase-negative
staphylococci

Diphtheroids

Viridans group strep-
fococel

Coagulase-negative
staphylococei

Diphtheroids

P. acnes

Gram stains may help deter-
mine significance.

Obtain smears along with
cultures.

With fistulae, contamination
may be difficult to deter-
mine.

Do Gram stains to help de-
termine significance of
isolates and/or presence of
Actinomyces spp.

“ Abbreviations: 1.v., intravenous; DFA. direct fluorescent-antibody assay.






