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M
icrobial keratitis is a 
common sight-threatening 
ophthalmic emergency that 
requires prompt diagnosis 
and judicious antimicrobial 

treatment to mitigate ocular 
morbidity.1-4 Few clinical features of 
keratitis are specific enough to reliably 
diagnose the causative organism on 
clinical appearance alone. Bacterial 
keratitis causes most cases of infectious 
keratitis. Diagnosis, management, 
and outcomes can be vastly different 
when atypical organisms are involved. 
This article describes an approach to 
managing keratitis that fails to respond 
in a typical fashion to initial therapy. 

 T H E F I R S T C L U E 
Most cases of microbial keratitis 

respond to empiric treatment 
with topical antibiotics.1,2 In an eye 
with keratitis that is responding 
to antibiotics, inflammation often 
increases for the first 1 to 2 days of 
treatment. As the size of the infiltrate 
stabilizes, its edges become more well 
defined—eventually organizing into a 
scar—and the epithelial defect heals 
over the previous area of keratitis. 

Deviation from the expected course 
or regression can offer the first clue 
that the keratitis is atypical.

 H O W T O P R O C E E D 
When atypical keratitis is suspected, 

we recommend restarting the workup.
History and examination. Several 

features of the patient’s history 
may point to a particular etiology,5 
including a history of herpes simplex 
or zoster virus, immunocompromise, 
organic trauma (eg, soil, contaminated 

water sources, agricultural activities, 
gardening), steroid use, ocular 
comorbidities, previous ocular surgery, 
exposure keratopathy, and lid disease. 

Examination features that suggest 
unusual organisms include multifocal, 
ring, or perineural infiltrates; fluffy or 
fimbriated edges; and pigment within 
the infiltrate. Occasionally, these findings 
may raise suspicion of a particular 
organism. In some instances, however, 
they may simply increase the likelihood 
of any atypical organism and therefore 
prompt a more detailed investigation.

Initial culture. As soon as an atypical 
case is identified—whether by features 
of the patient’s history or examination 
or based on a poor response to 
empiric therapy—a corneal scrape 
and culture of the lesion should be 
performed, especially if they have 
not already been done. Culturing 
microbial pathogens remains the gold 
standard for identifying the causative 
organism and determining appropriate 
antimicrobial therapy.3,4

Broad investigation. If an organism 
is identified by investigations, 
therapy should be tailored based 
on laboratory-tested antimicrobial 
sensitivities, local antimicrobial 
guidelines, and expert advice. When 
the initial scrape fails to provide a 
clear answer, we recommend that 
any subsequent microbial testing 
encompass a wide range of organisms. 
It should include a routine Gram 
stain and stains specifically looking 
for fungal elements or parasites. It 
is also worth considering culturing 
samples on nonnutrient Escherichia 
coli–enriched media in addition to 
the standard blood agar, chocolate 
agar, Sabouraud dextrose agar, and 
thioglycollate broth.4,6 

Where available, confocal corneal 
microscopy and polymerase chain 
reaction (PCR) testing (panfungal, 
panbacterial, herpetic, and 
acanthamoeba) provide a high level of 
specificity and reasonable sensitivity 
to identify the etiology of infection.7 
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  Most cases of microbial keratitis are caused by bacteria and respond to 
empiric treatment with topical antibiotics.
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  When keratitis fails to respond as expected, investigations and  
treatment can be escalated in a stepwise fashion. 
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  Changing antimicrobial therapy without clear guidance from 
investigations can cloud the clinical picture and increase the risk  
of complications.
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Confocal microscopy is a noninvasive in 
vivo investigation that provides images 
comparable to those obtained with 
conventional histologic microscopy.6,8,9 
The noninvasive imaging modality 
offers direct visualization of some 
organisms and corneal changes 
associated with an organism, including 
acanthamoeba, fungi, microsporidia, 
and herpetic viruses. Images can be 
reviewed immediately, allowing 
instantaneous tailoring of antimicrobial 
therapy. PCR assays detect the nucleic 

acids of organisms such as fungi, 
bacteria, and acanthamoeba and offer 
a more sensitive and rapid diagnostic 
modality than culture-based methods, 
again, permitting early targeted therapy.

Atypical keratitis may be caused 
by polymicrobial infection, including 
multiple bacteria or a combination of 
organisms such as herpetic virus and 
bacteria. We recommend broad testing 
for all possible causes and treatment 
according to clinical suspicion and 
laboratory results.

While awaiting the results of 
investigations, we recommend initiating 
treatment of presumed bacterial 
keratitis. We suggest the hourly 
administration of a topical second- or 
third-generation fluoroquinolone as 
monotherapy for young patients and 
individuals with contact lens–related 
keratitis. Combined fortified topical 
antibiotics can be used for older 
patients and those who have infectious 
keratitis associated with lid disease 
because of the increased prevalence 
of Gram-positive bacteria.2,5 With this 
regimen, antibiotics such as fortified 
cephalosporins or vancomycin often 
have better resistance profiles for 
treating Gram-positive organisms than 
fluoroquinolones alone.

If the first scrape fails to identify an 
organism and the keratitis continues 
to respond poorly to empiric antibiotic 
therapy, then a second corneal 
scrape should be performed after the 
discontinuation of antibiotics for an 
appropriate period. The duration of 
time to withhold antibiotics remains 
controversial,10,11 but we typically halt 
them 12 hours before rescraping. Should 
two corneal scrapes coupled with 
appropriate available investigations fail 
to find a causative organism and the 
keratitis is severe or progressive, then we 
recommend proceeding with a corneal 
biopsy, with one half sent for microscopy 
and the other half for culturing. We 
generally take a 2-mm partial-thickness 
trephination at the border of the 
infiltrate where the keratitis is deemed 
to be most active (Figure).

 W H E N T O C H A N G E T H E  
 A N T I M I C R O B I A L A G E N T 

It can be tempting to swap 
antimicrobial agents or add various 
alternative agents if the response to 
treatment is suboptimal. We caution 
against this unless the likelihood of a 
clinical diagnosis of a given organism 
is reasonably high. Treatment with 
the wrong agent can be harmful. 
It can, for example, contribute to 
epithelial toxicity, cloud the clinical 

Figure. Diagnostic and treatment algorithm for microbial keratitis. 
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picture, obscure the patient’s response 
to treatment, or increase the risk of 
complications such as corneal melt or 
perforation. 

Treating presumed fungal keratitis 
illustrates the risks. Starting antifungal 
treatment before fungal disease 
has been confirmed can impair the 
ability of subsequent tests to detect 
fungi. This leads to a situation where 
the clinician is unsure what they are 
treating. Even when a known organism 
with known sensitivities is being 
treated, the course of fungal keratitis 
can be long and variable. The initiation 
of inappropriate therapy can result in 
the need for further investigation and 
protracted treatment.

If initial empiric antibiotic therapy 
fails to yield an expected response, we 
believe that it is reasonable to change 
from fluoroquinolone monotherapy to 
dual fortified antibiotics and vice versa. 
Evidence supports the efficacy of both 
regimens in most cases of keratitis.12,13 
There is also reasonable evidence that 
these regimens have somewhat different 
sensitivities for different bacteria5 and 
that alterations in the antibacterial agent 
may treat a sensitive organism.2,6 This 
form of empiric swapping of an agent 
is reasonable for antibiotics but not for 
antiparasitic or antifungal agents because 
of the issues mentioned earlier.

 C O N C L U S I O N 
When keratitis fails to respond 

as expected to empiric antibiotic 
treatment, it helps to have a plan for 
how to escalate investigations and 
treatment in a stepwise fashion. It 
is important to be able to recognize 
progressive keratitis that is failing to 
respond and differentiate this from 
a nonhealing epithelial defect. If 
progressive, nonresponsive keratitis 
develops, our preferred approach 
is to perform successive corneal 
scrapes. Should the organism remain 
elusive, we recommend proceeding 
to a corneal biopsy. A broad range of 
additional investigations such as PCR 
testing and confocal microscopy can 
provide valuable information. Changing 
antimicrobial therapy without clear 
guidance from investigations, however, 
can cloud the clinical picture and 
complicate the situation. n
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