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Diagnosis, Clinical Presentations, and
Outcomes of Nocardia Endophthalmitis
VIVEK PRAVIN DAVE, AVINASH PATHENGAY, SAVITRI SHARMA, N. NAVEEN, SOUMYAVA BASU,
RAJEEV R. PAPPURU, AND TARAPRASAD DAS
� PURPOSE: To describe the clinical presentations, diag-
nosis, and management outcomes of Nocardia endoph-
thalmitis.
� DESIGN: Retrospective, interventional, multicenter
case series.
� METHODS: The study was conducted in a multicentric
institutional practice setup and included 25 eyes of 25 pa-
tients with culture-proven Nocardia endophthalmitis.
Anterior chamber fluid and/or vitreous and/or intraocular
lens were submitted for microbiological evaluation in all
cases. Patients with non-Nocardia etiology and those
that were culture negative were excluded. Case records
were studied and data regarding demography, clinical pre-
sentations, interventions received, and final visual and
anatomic outcomes were noted. The main outcome mea-
sures were final visual outcomes and factors determining
them.
� RESULTS: Themean age of the patients was 54.7 ± 22.9
years. By the etiology of infection, 18 (75%) eyes were
post–cataract surgery (operated elsewhere), 3 (12.5%)
eyes were posttrauma, and 3 (12.5%) eyes were endoge-
nous. The final follow-up was a mean of 14.25 ±
30.35 months, median 2 months. The odds of a favorable
outcome were 42.5 (95% confidence interval [CI] 3.15 to
571.84, P[ .0047) when the vision was more than hand
motions at presentation, 9.42 (95% CI 0.92 to 95.89,
P [ .05) in male sex, 21 (95% CI 0.9 to 489.7,
P [ .05) when presentation was within 48 hours, and
2.5 (95% CI 0.23 to 26.48, P [ .44) with primary
vitrectomy instead of a biopsy. The in vitro susceptibility
was poor for vancomycin and was best for amikacin.
� CONCLUSIONS: The visual outcome in Nocardia
endophthalmitis is very guarded when presenting vision
is poor. On diagnostic confirmation or high index of sus-
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N
OCARDIA ARE AEROBIC, GRAM-POSITIVE, WEAKLY

acid-fast filamentous bacteria. They are sapro-
phytes commonly found in soil, water, and decay-

ing matter. Keratoconjunctivitis owing toNocardia was the
first ocular infection noted in 1944.1 Intraocular Nocardia
infections generally occur owing to an endogenous cause,
though such exogenous causes as postsurgery and post-
trauma have been reported.2–5 In general, Nocardia
endophthalmitis carries a poor prognosis.3,5 This may be
owing to atypical and uncommon presentations and also
because of lack of an index of suspicion causing a delay
in diagnosis. As literature on Nocardia endophthalmitis is
relatively sparse, in the current communication we
describe our experience with Nocardia endophthalmitis,
its clinical presentations, its demographic profile,
diagnosis, and management outcomes.
METHODS

THIS STUDY IS ARETROSPECTIVE INTERVENTIONALCASE SE-

ries. The study included all cases diagnosed as Nocardia
endophthalmitis at 2 locations (Hyderabad and Bhubanes-
war) of the LV Prasad Eye Institute in India. The study pro-
tocol was approved by the institutional review board.
Microbiological records of all cases of infectious endoph-
thalmitis seen between January 1, 2005 and December
31, 2017 were examined and patients with culture-
proven Nocardia endophthalmitis were identified
(Figure 1). The medical records of the patients were
retrieved from the medical records department. The
collected demographic information included the etiology
of the infection, interval from the inciting event to the
start of symptoms, interval between the start of symptoms
and treatment intervention, comorbid systemic illnesses,
visual acuity at presentation, detailed biomicroscopic ex-
amination including information on media clarity on indi-
rect ophthalmoscopy, retinal examination, ultrasound
findings, treatment provided, and final visual and anatomic
outcomes. Cases attributed to an endogenous cause under-
went blood culture and urine culture to pick up any possible
53LL RIGHTS RESERVED.

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
http://AJO.com
mailto:vivekoperates@yahoo.co.in
mailto:vivekoperates@yahoo.co.in
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajo.2018.09.007&domain=pdf
https://doi.org/10.1016/j.ajo.2018.09.007


FIGURE 1. Nocardia endophthalmitis. (Top) Preoperative
clinical. (Bottom) Postoperative clinical photograph.

TABLE 1. Baseline Demographic and Clinical Features of
Nocardia Endophthalmitis

Feature Result

Total eyes included 25

Age (y), mean 6 SD/median (range) 54.7 6 22.9/63.5 (6-88)

Etiology of infection, n (%) 19 (75%) postcataract

3 (12.5%) posttrauma

3 (12.5%) endogenous

Interval between inciting event and

start of symptoms (d), mean 6

SD/median (range)

24.23 6 17.15/28 (4-60)

Interval between the start of

symptoms and presentation to the

clinic (d), mean 6 SD/median

(range)

13.58 6 30.2/7 (2-150)

Cases with concurrent corneal

infiltrates/anterior chamber

exudates, n (%)

19 (76%)

Favorable vision at presentation,

n (%)

5 (20%)

Favorable vision at last follow up,

n (%)

6 (24%)
systemic focus of infection. Also in these cases, history was
revisited to rule out any past history of intravenous fluid in-
fusions or intravenous narcotics.

Management of the patients depended on their clinical
presentation. Patients with milder presentations or with
poor corneal clarity underwent vitreous biopsy. Those
with severe vitritis as confirmed clinically or on B-scan un-
derwent pars plana vitrectomy wherever the corneal clarity
allowed. All patients were initially empirically treated with
intravitreal vancomycin (1 mg/0.1 mL) and ceftazidime
(2.25 mg/0.1 mL) after collection of the vitreous sample.
The vitreous sample was collected from the mid vitreous
cavity with a 2 cc syringe plugged into the suction tubing
of the vitreous cutter on cutting mode and before opening
the infusion fluid. Further injections were based on the cul-
ture report. If no response was noted, a repeat intravitreal
injection or a pars plana vitrectomy was done after 48-72
hours, depending on the corneal clarity. In some patients
anterior chamber (AC) fluid and the explanted intraocular
lens were also processed.
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Vitreous samples were transported to the microbiology
laboratory immediately and examined by direct microscopy
(calcofluor white, Gram, Giemsa stains) and culture (aero-
bic and anaerobic). Cases with corneal infiltrates under-
went corneal scrapings, which were made into smears for
direct microscopy and also inoculated on 5% sheep blood
agar, 5% sheep blood chocolate agar, brain heart infusion
broth, thioglycollate broth, and Sabouraud dextrose agar
(SDA). All media were incubated at 37 C for 1 week except
SDA, which was incubated at 25 C for 2 weeks for fungal
isolation. For direct microscopy the smears were stained
using Grams stain, 10% potassium hydroxide with 0.1%
calcofluor white and modified Ziehl-Neelsen stain using
1% H2SO4. Growth on 2 or more media or confluent
growth on at least 1 solid medium at the site of inoculation
or growth on 1 medium with consistent direct microscopy
result was defined as a significant positive culture. The cul-
ture isolates were further identified with biochemical tests.
After the initial surgical intervention, the patients

received topical antibiotics (ie, ciprofloxacin 0.3%), cyclo-
plegics, and topical steroids. Systemically the patients were
administered oral ciprofloxacin 750 mg twice a day for a
period of 2-3 weeks. The outcome at the last visit was eval-
uated in terms of anatomic and functional outcome. A
favorable anatomic outcome was defined as preservation
of the globe, absence of hypotony, attached retina, and
absence of active inflammation at the last visit. A func-
tional success was defined as an attached retina with a
vision of >_20/400 at the last visit.

� STATISTICAL ANALYSIS: The data were arranged on an
Excel spreadsheet. Relevant statistical analysis was done
JANUARY 2019OPHTHALMOLOGY



TABLE 2. Factors Affecting the Visual Outcome at the Final
Follow-up Visit

Factor Odds Ratio 95% CI P Value

Vision more than

hand motions at presentation

42.5 3.15 to 571.84 .0047

Presentation within 48 hours 21 0.9 to 489.7 .05

Male sex 9.42 0.92 to 95.89 .05

Initial intervention vitrectomy

instead of vitreous biopsy

3.38 0.15 to 74.35 .43

TABLE 3. Clinical Samples With Culture Positivity for
Nocardia

Type of Sample Number of Samples Positivea

Anterior chamber tap 10

Vitreous 15

Explanted intraocular lens 3

Corneal scrapings 4

Iris tissue 2

Eviscerated content 1

aMultiple samples showed growth of Nocardia from some

patients.

FIGURE 2. Microscopic examination of the corneal scraping
shows gram-positive, thin, beaded branching filaments (Gram
stain; magnification: 10003).

FIGURE 3. Microscopic examination of the corneal scraping
shows thin, nonfluorescent, branching filaments (potassium
hydroxide with calcofluor white stain; magnification: 4003).
using MedCalc ver 18 (MedCalc Software, Ostend,
Belgium). For statistical analysis, vision was converted
from Snellen to logMAR equivalents. Means and standard
deviations were computed for all continuous variables. In
case of nonparametric distribution, median was calculated.
Preoperative and postoperative data were compared using
the paired t test in parametric data and Wilcoxon rank
sum test in nonparametric data. Odds ratios were computed
for the possible risk factors for endophthalmitis with appro-
priate confidence intervals (CI). A P value of < .05 was
assigned as statistically significant.
RESULTS

THESTUDY INCLUDED 25 EYESOF 25 PATIENTS. THEAVERAGE

age of the patients was 54.7 6 22.9 years, median age 63.5
years, range 6-88 years. Baseline demographic features of
the cases are summarized in Table 1. Favorable vision at
presentation was seen in 5 cases and that at the last
follow-up was seen in 6 cases. None of the eyes either clin-
ically or on B scan ultrasound examination had a retinal
detachment at presentation. An open globe injury at pre-
sentation was seen in 3 eyes and was repaired in the primary
intervention.

Various factors that could possibly affect the outcome
were assessed. The odds of a favorable outcome were 42.5
VOL. 197 NOCARDIA ENDO
(95% CI 3.15 to 571.84, P ¼ .0047) when the vision was
more than hand motions at presentation, 9.42 (95% CI
0.92 to 95.89, P ¼ .05) when the sex was male, 21 (95%
CI 0.9 to 489.7, P ¼ .05) when presentation was within
48 hours, 2.5 (95% CI 0.23 to 26.48, P ¼ .44) when the
initial intervention was vitrectomy instead of a vitreous
biopsy alone, and 3.38 (95% CI 0.15 to 74.35, P ¼ .43)
when the etiology was nontrauma. (Table 2).
In microbiologic evaluation, smear for gram-positive fila-

mentswas positive in 4 of 23 (17.39%)vitreous orAC samples
received (2 samples were only intraocular lenses and smear
could not be prepared). Culture was found positive in all cases
but different clinical samples (Table 3). Figures 2–4 show
colony characteristics of the microbiologic growth seen.
55PHTHALMITIS



FIGURE 4. Chalky white, dry, raised, rough colonies at the
edge of the intraocular lens (chocolate agar, 6 days incubation
at 37 C). Red colonies are contaminants.

TABLE 4. Comparison of the Relative Antibiotic
Susceptibility Results With Previous Literature

Antibiotic

Antibiotic Sensitivity

Haripriya et al5 Current Study P Value for Difference

Amikacin 87.5% 100.0% .07

Cefazolin 4.17% 16.6% .7

Cefotaxime 41.67% NT NA

Chloramphenicol 50% 54.0% .8

Ciprofloxacin 75% 87.5% .29

Gentamicin 50% 54.0% .82

Norfloxacin 41.67% NT NA

Ofloxacin 83.3% 66.0% .19

Tobramycin 33.33% NT NA

Vancomycin 12.5% 50.0% .22

NA ¼ not applicable; NT ¼ not tested.

TABLE 5. Complications Noted at the Final Follow-up

Complication Number of Eyes

Phthisis bulbi 2

Epiretinal membrane 1

Optic atrophy 2

Corneal leucomatous scarring 7

Recurrent retinal detachment 1

Glaucoma 2
The antibiotic susceptibility pattern was tested against
various antibiotics. One case had a positive corneal
scraping on smear and culture but the vitreous was negative
on culture. In descending order, the highest sensitivity was
against amikacin (100.0%), followed by gatifloxacin and
ciprofloxacin (87.5%), moxifloxacin (75.0%), ofloxacin
(66.0%), gentamicin and chloramphenicol (54.0%), and
finally vancomycin (50%) (Table 4). Only 3 of 25 eyes
had an unfavorable anatomic outcome, of which 2 devel-
oped phthisis and 1 had recurrent inoperable retinal
detachment. Thus overall anatomic success was achieved
in 88% of the cases. The complications limiting the overall
visual outcome, noted at the last visit, are summarized in
Table 5.

The 3 posttraumatic cases had a mean age of presentation
of 25.66 6 18.44 years (median 21 years). All 3 cases had
injury with vegetative matter. All of them had an unfavor-
able visual outcome, with 1 of the eyes requiring an eviscer-
ation. The 3 cases diagnosed as endogenous endophthalmitis
had a mean age of presentation of 17.33 6 16.62
years (median 15 years). None of them had a systemic focus
of infection evident on systemic evaluation.One of the 3 had
a favorable outcome at the last visit.
DISCUSSION

NOCARDIA ENDOPHTHALMITIS IS A RELATIVELY UNCOM-

mon form of endophthalmitis seen in the clinic. Among
the 12 or so species of Nocardia known to cause infections,
56 AMERICAN JOURNAL OF
Nocardia asteroides is the commonest.6 Because of the rela-
tively uncommon occurrence, studies describing this entity
are very sparse. Nocardia most commonly occurs in immu-
nocompromised states.7,8 In our series, though, only 1
patient had systemic immunosuppression (human
immunodeficiency virus [HIV] seropositivity). In a
previously reported large series of 24 cases, no case was
known to have immunosuppression.5 Decroos and associ-
ates, also from South India, had reported a series of 16
culture-positive cases of Nocardia endophthalmitis.9 In
that reported series, three quarters of the patients presented
with AC fluffy exudates on the corneal endothelium and
nodular deposits on the pupil margin. In our series 20 of
25 patients (80%) showed similar exudates. Other existing
literature on Nocardia endophthalmitis is restricted to
isolated case reports.10–14

Aravind and associates in their study5 found that the AC
aspirate showed significantly more positivity forNocardia as
compared to the vitreous aspirate. They hypothesized the
higher occurrence in the AC aspirate to be occurring
because of the preferential proliferation of the organism
in the AC as compared to the vitreous cavity. In contrast,
in the current study, the culture positivity of the AC fluid
was significantly low while that of the vitreous sample was
significantly high (Table 6). The sensitivity of the
JANUARY 2019OPHTHALMOLOGY



TABLE 6.Comparison of Post–Cataract SurgeryNocardia Endophthalmitis in the Current SeriesWith That of Haripriya and Associates

Aravind et al Current Series P Value 95% CI for the Difference

Number of eyes 24 19

Male sex, n (%) 15 (62.5%) 10 (52.63%) .51

Presentation within 1 week, n (%) 15 (62.5%) 11 (57.89%) .76

Favorable visiona at presentation, n (%) 4 (16.67%) 2 (10.52%) .56

Wound infiltrate, n (%) 12 (50%) 16 (84.21%) .02 5.58%–55.43%

Hypopyon, n (%) 10 (41.66%) 17 (89.47%) .001 19.24%–66.66%

AC aspirate positivity, n (%) 15/16b (93.75%) 10/19 (52.63%) .008 11.30%–62.66%

Vitreous positivity, n (%) 1/22b (4.54%) 15/19 (78.94%) <.0001 46.22%–87.49%

Favorable vision at last follow-up, n (%) 3 (12.5%) 5 (26.31%) .25

AC ¼ anterior chamber.
aFavorable vision in the study is defined as vision >_ 20/400.
bOnly limited cases underwent the particular sample processing.
antibiotics as per Haripriya and associates5 is compared in
Table 4 with the current study. While the susceptibility to
amikacin was noted to be very high (87.5%), that for van-
comycin was very low (12.5%). Our study showed similar
results. The poor sensitivity of vancomycin against Nocar-
dia despite Nocardia being gram-positive could be owing to
the fact that vancomycin acts on peptidoglycan units in the
cell membranes, whereas Nocardia have predominantly
mycolic acid in their cell walls. Conversely, amikacin in-
terferes with protein synthesis and thus is effective against
Nocardia.6 Zimmerman and associates10 had noted the clin-
ical presentations of Nocardia endophthalmtis to be a
delayed-onset, indolent infection akin to low-virulence or-
ganisms. Conversely, in the other large study, Aravind and
associates had noted 23 of 24 of their cases to present
within 6 weeks of surgery, which according to the Endoph-
thalmitis Vitrectomy study criteria could be classified as an
acute presentation. In the current study, too, we had all
presentations occurring within 6 weeks of the inciting
event, with a mean interval of 25 days. The possible expla-
nation for the relative acute presentation in the Indian
demography could be the relative high load of the organism
in the environment locally. The overall poor prognosis can
also be attributed to the fact that diagnosis is often late
owing to nonfamiliarity with the organism in routine
microbiologic practice. As the clinical picture with fluffy
exudates often mimics a fungal etiology—especially dema-
tiaceous fungi, in view of the brownish exudates in the
AC—these cases are often initially erroneously diagnosed
as fungal endophthalmitis. Initial management on those
lines may cause deterioration and overall poor treatment
outcomes.

Three cases in the current series were posttrauma.Nocar-
dia as an etiology posttrauma is not widely reported in liter-
ature. This possibly could be owing to difficulties in
diagnosis and also owing to relative variation in the preva-
lence of Nocardia in the environment the world over.
VOL. 197 NOCARDIA ENDO
Compte and associates15 reported a case of Nocardia
endophthalmitis after trauma, which was injury with a
vegetative matter. The visual acuities, both at presentation
and at final visit, were favorable. In our series too, all the
cases following trauma had a history of injury with a vege-
tative matter.
Endogenous endophthalmitis following Nocardia also has

been reported.3,7,8,16–19 The cases reported in the literature
either had a systemic focus of infection or had an underlying
disease that required systemic immunosuppression. In our
series there were 3 cases with endogenous Nocardia
endophthalmitis. Of these, 1 was seropositive for HIV
infection, whereas the other 2 were apparently healthy.
None of them had a history of steroid abuse. In sync with
the previous literature, our cases of endogenous origin had
severe vitritis out of proportion to the anterior segment
involvement.
This series had patients treated empirically with a com-

bination of vancomycin and ceftazidime and then further
with appropriate antibiotics according to the susceptibility
results. Our laboratory results and also existing literature
show a good susceptibility of Nocardia species to other
antibiotics like gatifloxacin, moxifloxacin, imipenem, line-
zolid, and cephalosporins. As this is a severe and uncom-
mon infection, there may be a merit in considering 1 of
these higher antibiotics for the treatment in cases where
Nocardia is isolated.
The current study also has a few inherent limitations.

The effect of various confounding factors could not be
independently assessed owing to the retrospective nature
of the study. The limited sample size did not allow us to
reach a statistical significance of the impact of certain fac-
tors. Though these factors could potentially impact the
outcome, the current study does not conclusively draw
any such conclusions for the possible lack of an adequate
sample size. A proportion of cases of endophthalmitis in
this series were posttrauma. Trauma itself is a confounding
57PHTHALMITIS



factor for a final poor visual outcome. Thus it would be diffi-
cult to clearly delineate, in the posttraumatic subset,
whether the poor visual outcome is owing to trauma or to
the subsequent endophthalmitis. The antibiotic suscepti-
bility, as reported in the current communication, has
been done by the Kirby-Bauer disc diffusion method.
This is one of the limitations of the study, as the best way
to determine antibiotic sensitivity would be to measure
the minimum inhibitory concentration levels, which could
not be done owing to cost logistics.

In conclusion, Nocardia endophthalmitis is a relatively
rare but potentially devastating ocular condition. Fluffy
nodular exudates in the AC can serve as a clinical clue
58 AMERICAN JOURNAL OF
to the possible Nocardia etiology. AC tap can serve as a
good modality to diagnose the etiology in cases where vit-
reous access is difficult. Unlike systemic nocardiosis,
ocular Nocardia infection can occur without systemic
immunocompromise. Though visual prognosis overall is
not favorable, the odds of a favorable outcome increase
when the vision is more than hand motions at presenta-
tion, when the patient is male, and when presentation
is within 48 hours of the inciting event. Anatomic
outcome, however, is overall much favorable. Amikacin
can serve as a drug of choice for intravitreal injections,
as it shows a very favorable susceptibility pattern towards
Nocardia.
FUNDING/SUPPORT: THE CURRENT RESEARCH WAS SUPPORTED BY THE HYDERABAD EYE RESEARCH FOUNDATION, HYDERA-
bad, India. Financial Disclosures: The following authors have no financial disclosures: Vivek Pravin Dave, Avinash Pathengay, Savitri Sharma, NNaveen,
Soumyava Basu, Rajeev R. Pappuru, and Taraprasad Das. All authors attest that they meet the current ICMJE criteria for authorship.
REFERENCES

1. Benedict WL, Iverson HA. Chronic keratoconjunctivitis
associated withNocardia. Arch Ophthalmol 1944;32(2):89–92.

2. Srinivasan M, Sundar K. Nocardial endophthalmitis. Arch
Ophthalmol 1994;112(7):871–872.

3. Eugene WM, Ng EW, Zimmer-Galler IE, Green WR. Endog-
enous Nocardia asteroides endophthalmitis. Arch Ophthalmol
2002;120(2):210–213.

4. Hudson JD, Danis RP, Chaluvadi U, Allen SD. Posttraumatic
exogenous Nocardia endophthalmitis. Am J Ophthalmol 2003;
135(6):915–917.

5. Haripriya A, Lalitha P, Mathen M, et al. Nocardia endoph-
thalmitis after cataract surgery: clinicomicrobiological study.
Am J Ophthalmol 2005;139(5):837–846.

6. Sridhar MS, Gopinathan U, Garg P, Sharma S, Rao GN.
Ocular Nocardia infections with a special emphasis on the
cornea. Surv Ophthalmol 2001;45(5):361–378.

7. Ishibashi Y, Watanabe R, Hommura S, Koyama A,
Ishikawa T, Mikami Y. Endogenous Nocardia asteroides
endophthalmitis in a patient with systemic lupus erythemato-
sus. Br J Ophthalmol 1990;74(7):433–436.

8. Davitt B, Gehrs K, Bowers T. Endogenous Nocardia endoph-
thalmitis. Retina 1998;18(1):71–73.

9. Decroos FC, Garg P, Reddy AK, et al. Optimizing diagnosis
and management of Nocardia keratitis, scleritis and endoph-
thalmitis : 11-year microbial and clinical review. Ophthal-
mology 2011;118(6):1193–1200.

10. Zimmerman PL, Mamalis N, Alder JB, Teske MP, Tamura M,
Jones GR. ChronicNocardia asteroides endophthalmitis after
extracapsular cataract extraction. Arch Ophthalmol 1993;
111(6):837–840.

11. Chen CJ. Nocardia asteroides endophthalmitis. Ophthalmic
Surg 1983;14(6):502–505.
12. Meyer SL, Font RL, Shaver RP. Intraocular Nocardiosis.
Report of three cases. Arch Ophthalmol 1970;83(5):
536–541.

13. Cacchillo PF, Ciculla TA, Strayer T, Fisher M,
Massicotte S. Nocardia endophthalmitis following uncom-
plicated phacoemulsification and implantation of a poste-
rior chamber intraocular lens. Ophthalmic Surg Lasers
2000;31(1):64–66.

14. Atkinson PL, Jackson H, Philpott-Howard J, Patel BC,
Aclimandos W. Exogenous Nocardia asteroides endophthal-
mitis following cataract surgery. J Infect Dis 1993;26(3):
305–308.

15. Compte RB,Martinez-Osorio H, CarrascoG, et al. Traumatic
endophthalmitis caused by Nocardia kruczakiae in a patient
with traumatic eye injury. J Ophthalmic Inflamm Infect 2015;
5(1):36.

16. Chen LY, Kesen MR, Ghafourian A, Nguyen QD,
Eberhart CG, Do DV. Isolated endogenousNocardia endoph-
thalmitis after immunosuppression. J Ophthal Inflamm Infect
2012;2(3):141–143.

17. Trehan H, Kaushik J, Jain VK, Parihar JKS, Avasthi A.
Endogenous Nocardial endophthalmitis in an immunosup-
pressed patient: a serious warning of an underlying life threat-
ening and blinding disorder. J Ophthalmic Vis Res 2017;12(1):
113–116.

18. Scott M, Mehta S, Rahman HT, Grossniklaus HE, Yeh S.
Nocardia veterana endogenous endophthalmitis in a cardiac
transplant patient. J Ophthal Inflamm Infect 2013;3(1):44–48.

19. Lee B, Drayna P, Maltry A, Mason C, Montezuma S,
Koozekanani D. Endogenous Nocardia endophthalmitis
presenting as a mass lesion in a patient with metastatic
non small cell carcinoma of the lung. Retin Cases Brief
Rep 2017; https://doi.org/10.1097/ICB.0000000000000545.
2017.01.26.
JANUARY 2019OPHTHALMOLOGY

http://refhub.elsevier.com/S0002-9394(18)30526-9/sref1
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref1
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref2
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref2
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref3
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref3
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref3
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref4
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref4
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref4
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref5
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref5
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref5
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref6
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref6
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref6
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref7
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref7
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref7
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref7
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref8
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref8
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref9
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref9
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref9
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref9
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref10
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref10
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref10
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref10
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref11
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref11
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref12
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref12
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref12
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref13
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref13
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref13
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref13
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref13
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref14
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref14
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref14
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref14
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref15
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref15
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref15
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref15
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref16
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref16
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref16
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref16
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref17
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref17
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref17
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref17
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref17
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref18
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref18
http://refhub.elsevier.com/S0002-9394(18)30526-9/sref18
https://doi.org/10.1097/ICB.0000000000000545.2017.01.26
https://doi.org/10.1097/ICB.0000000000000545. 2017.01.26

	Diagnosis, Clinical Presentations, and Outcomes of Nocardia Endophthalmitis
	Methods
	Statistical Analysis

	Results
	Discussion
	References


