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SUMMARY
A 25-year-old man presented with a 2-month history 
of progressively worsening left eye pain and an atypical 
corneal ring infiltrate. His condition deteriorated despite 
topical antibiotic therapy. Cultures for bacteria, fungus 
and acanthamoeba, repeated twice, all demonstrated 
no growth. On third corneal scraping, culture on 
Middlebrook agar grew colonies after 3 weeks of 
incubation. Sixteen-second deep sequencing identified 
Nocardia sienata as the pathogen. This species of 
Nocardia has not previously been described as a 
causative pathogen for infectious keratitis. Sloughing and 
loose epithelium with recurrent filament formation are 
unusual in infectious keratitis and could be associated 
with this species. In culture-negative cases, clinicians 
should consider Nocardia as a cause of keratitis 
despite its rarity outside of south Asia and use steroids 
cautiously. Next generation sequencing technology may 
facilitate identification of the causate of keratitis and can 
be especially useful in culture-negative cases and with 
unexpected pathogens.

BACKGROUND
Nocardia is a genus of weakly staining gram-
positive, partially acid-fast branching bacilli, and is 
ubiquitous in soil and decaying vegetation. Nocardia 
as a causative organism for keratitis was initially 
described in and is more commonly diagnosed in 
south Asia.1–3 Outside of this region, however, it 
has rarely been reported to cause keratitis without a 
recent history of travel. Other predisposing factors 
are surgery, corticosteroids, trauma and contact lens 
wear.2 The initial clinical findings of Nocardia may 
be atypical, and resemble fungal and mycobacterial 
keratitis, which combined with its uncommonness, 
makes the diagnosis challenging.

An increasing number of Nocardia species have 
been identified with the emergence of advanced 
molecular technologies. Most cases of Nocardia 
keratitis, however, are caused by a limited number 
of these species, such as cyriageorgica and aster-
oides.1 4 Many species of Nocardia do not have any 
clinical significance and have not been associated 
with ocular diseases.1 Herein, we report the first 
case of keratitis by Nocardia sienata and describe 
its unique clinical findings in a US patient with no 
travel history.

CASE PRESENTATION
A 25-year-old man presented with a 2-month 
history of progressively worsening left eye pain. He 
was treated with combination topical tobramycin/
dexamethasone drops four times a day for 2 weeks. 

Therapy was then switched to prednisolone acetate 
drops three time daily and then tapered. On wors-
ening, he was noted to have an atypical corneal ring 
infiltrate and was referred to our institution. Ocular 
history was notable for soft contact lens use without 
freshwater exposure. The patient worked in a ware-
house that packages marijuana products and had 
no history of recent travel. Right eye acuity was 
20/20 with an unremarkable examination. The left 
eye acuity was 20/40 and eye pressure was 18 mm 
Hg. Slit-lamp examination revealed 2+ conjunc-
tival injection. The cornea demonstrated irregular 
ovoid patchy infiltrates surrounding an indistinct 
anterior stromal haze. The epithelium was intact 
but stained in a pseudodendritic pattern over the 
patchy infiltrates.

INVESTIGATIONS
Confocal microscopy demonstrated no filaments, 
some hyper-reflective round cells only mildly suspi-
cious for cysts and was ultimately determined non-
diagnostic. Repeat cultures for bacteria, fungus and 
acanthamoeba all demonstrated no growth. PCR 
testing for VZV and HSV were negative. Cultures, 
confocal microscopy and PCR were repeated and 
remained negative. With each culture, the entire 
epithelium was noted to be loose and sloughed 
easily. A superficial keratectomy with therapeutic 
bandage contact lens was performed. The epithe-
lium was sent for histopathologic evaluation 
and was read negative for corneal dystrophies or 
organisms. Recurrent corneal filaments developed 
(figure 1B). Acuity declined to 20/200 with wors-
ening epithelial breakdown (figure  1C). Another 
round of corneal cultures was performed, this 
time including testing for atypical mycobacteria 
and microsporidia. A large new filament emerged, 
and vision improved to 20/30 (figure 1D). After 3 
weeks, colonies of growth occurred on the atypical 
media (Remel Middlebrook 7H11 Agar).

DIFFERENTIAL DIAGNOSIS
Corneal infiltrates in a contact lens wearer asso-
ciated with inflammation and eye pain are highly 
suspicious of an infectious cause.5 Epidemiology 
of contact lens infections varies by location with 
bacterial aetiologies Staphylococcus spp, Strepto-
coccus spp and Pseudomonas spp accounting for 
the majority of cases in the US.6 Sterile infiltrates 
may be seen with contact lenses, more commonly 
with extended wear, and should be a diagnosis of 
exclusion.

Filamentary keratitis and loose sloughing corneal 
epithelium were noted in this case. Filamentary 
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keratitis is commonly seen in keratoconjunctivitis sicca and other 
inflammatory eye conditions. Poorly adherent corneal epithe-
lium can suggest corneal epithelial dystrophies. This patient had 
an unaffected contralateral eye and normal aqueous production. 
Of note, no dystrophic changes were observed on histopatho-
logic evaluation.

This patient was referred for a ring infiltrate which later 
became clear was more wreath-like than ring-like (figure 1A). 
Ring infiltrates are commonly associated with Acanthamoeba 
keratitis. In culture-negative cases, documentation of perineu-
ritis as well as identification of double-walled cyst structures 
on confocal microscopy are highly suggestive of this organism. 
However, many other infectious causes can also present with 
ring-like infiltrates, including herpes simplex virus and fungi.7 8 
The agar on which the organism was recovered from is selec-
tive for mycobacteria. Atypical microbacterial keratitis is more 
commonly associated with trauma and corneal refractive surgery, 
which were absent in this case. Nocardia has been described 
clinically as patchy, white satellite infiltrates that progress into 
a wreath-like pattern. Nocardia keratitis can also demonstrate 
satellite lesions with feathery making differentiation from fungal 
keratitis further challenging.

TREATMENT
About 2.5% iodopovidone drops were added after the second 
round cultures were sent. The organism which grew on atyp-
ical agar was identified as the Nocardia genus after 3 weeks. 
Treatment was switched to amikacin. A send-out CLIA-certified 
microbiology analysis by 16S sequencing identified N. sienata as 
the pathogen. Antibiotic sensitivity testing confirmed suscepti-
bility to amikacin.

OUTCOME AND FOLLOW-UP
Four weeks after initiating amikacin therapy, there was complete 
resolution of infection and Visual acuty (VA) recuperated to 
20/30 (figure  2A,B). At the most recent follow-up, 6 months 
after the resolution of infection, cornea remained stable.

DISCUSSION
In this case, 16S rRNA sequencing, presently the standard 
method of species differentiation in Nocardia, revealed N. 
sienata. Nocardia has a complicated taxonomic history with over 
92 recognised species.4 Only 54 of these species have clinical 
significance with some previously identified in ocular diseases.4 
N. sienata was first isolated in 2004 from a patient’s sputum in 
Japan and has not been reported since.9 Our findings suggest this 
unique species may have pathologic sequelae and that Nocardia 
keratitis may be found in the USA without travel history. Exam 
findings described here, including sloughing and loose epithe-
lium with recurrent filament formation (figure 1B–D), are not 
classically described with Nocardia keratitis and could perhaps 
be suggestive of this newly described species.

The definitive pathogen here did not grow on traditional 
blood agar and was only identified on atypical pathogen agar 
after 3 weeks. Since common media are not typically held past 5 
days, cultures of Nocardia may be finalised as negative, and the 
diagnosis may be missed or delayed. Nocardia may be identified 
by Carbol-Fuchsin or Ziehl-Nelson stains as well.10 However, 
the agar on which this species of nocardia grew is highly selective 
for atypical mycobacteria and studies have shown that pheno-
typic methods are not accurate for Nocardia identification.11 
In atypical cases or when cultures are negative, molecular diag-
nostic sequencing tools are powerful alternatives to identify or 
confirm causative organisms.12

Amikacin is the first line of therapy once a diagnosis of 
Nocardia keratitis is established and almost all cases are suscep-
tible to this antibiotic.1 In the meantime, topical steroids should 
be cautiously used since they are associated with worse visual 
outcomes in Nocardia keratitis.13 In this case, the patient was 
initially treated with steroids, which could have contributed to a 
lower final acuity. Alternatively, a course of iodopovidone treat-
ment helped control the infection while the cause was still being 
investigated.

Figure 1  Slit-lamp examination of Nocardia sienata keratitis. (A) 
Conjunctival injection and an irregular patchy ovoid infiltrate on 
presentation. White arrows annotate the ‘wreath-like’ patchy infiltrate. 
(B) Post corneal scraping with central corneal filaments (white arrow). 
(C) Worsening symptoms with epithelial breakdown. (D) A large 
peripheral filament after the second keratectomy (arrow) associated 
with prominent nasal limbal inflammation.

Figure 2  (A) Slit-lamp examination after 4 weeks of topical amikacin. 
(B) Complete resolution of infection and VA recuperating to 20/30.

Learning points

	► Nocardia should be considered in patients with atypical 
ring-like, ‘wreath-like’, infiltrates and clinical worsening after 
topical steroid therapy.

	► Nocardia sienata may have pathologic sequelae and can be 
found in ocular diseases.

	► Sloughing and loose epithelium with recurrent filament 
formation is an unusual finding in infectious keratitis and was 
present in this case.

	► In culture-negative cases, next generation sequencing 
technology may facilitate the identification of the causative 
organism.
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