Compte et al. Journal of Ophthalmic Inflammation and Infection (2015) 5:36
DOI 10.1186/s12348-015-0067-7

BRIEF REPORT

Open Access

Traumatic endophthalmitis caused by
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Abstract
Background: We describe a case of traumatic ocular endophthalmitis caused by Nocardia kruczakiae after vegetable
trauma in an immunocompetent child.
Findings: A 5-year-old boy suffered from a trauma with a palm tree leaflet. Two months later, he was diagnosed with
traumatic infectious uveitis and intumescent cataract with anterior capsule rupture. Intensive treatment with systemic
and topical vancomycin, ceftazidime and methylprednisolone began. After 1 month, he underwent phacoemulsification
with intraocular lens implantation (IOL).
After some episodes of reactivation, he was diagnosed with traumatic nocardial endophthalmitis from aqueous humour
samples. Several operations and specific antibiotic therapy resolved the infection.
Conclusions: In cases of traumatic endophthalmitis and several recurrences, it is extremely useful to make an etiologic
diagnosis in order to treat the patient with specific antibiotics.
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Findings
A 5-year-old boy suffered trauma in his left eye (OS) by a
palm tree leaflet in October 2009. Two months later, he
was diagnosed with traumatic infectious uveitis and intumescent cataract with anterior capsule rupture. Treatment
with systemic and topical vancomycin, ceftazidime and
methylprednisolone began. In January 2010, the patient
underwent phacoemulsification with intraocular lens
implantation (IOL). Aqueous humour samples were cultured with negative results. Every reduction in treatment
led to several episodes of anterior uveitis. Inflammation
continued although systemic and topical clarithromycin
plus antimycotic treatment and antiglaucoma eye drops
were prescribed.
The patient was admitted to our centre (Centre
Oftalmología Barraquer) in July 2010. He was being
treated with topical dexamethasone, atropine, ciprofloxacin,
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voriconazole and antiglaucoma eye drops: oral acetazolamide, deflazacort, fluconazole, omeprazole and calcium
carbonate/colecalciferol. Visual acuity (VA) was 0.95 in the
right eye and 0.1 in the OS. Examination revealed yellowish
nodules above the iris and IOL (Fig. 1). Ultrasounds only
revealed a slight inflammatory reaction. The patient’s
medical history was unremarkable. Anterior vitrectomy
and IOL and capsular bag removal were performed,
adding intraocular vancomycin and ceftazidime injection. The latter treatment was continued and oral clarithromycin restarted. Now, the aqueous humour culture
showed an aerobic gram-positive bacillus compatible
with Actinomycetes. Antimycotic treatment was stopped,
and topical polymyxin B plus trimethoprim and oral trimethoprim/sulphamethoxazole were therefore provided.
Two weeks after vitrectomy, the patient showed reduction
of inflammation, but retinal detachment with macular
involvement was diagnosed. Scleral buckling, endophotocoagulation and pneumatic retinopexy were performed.
The Actinomycetes was further identified and antimicrobial susceptibility tested [1]. The 16S RNA, 65-kDa
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Fig. 1 Left eye N. krckzakiae endophthalmitis. The slit lamp
examination shows yellowish nodules in anterior chamber above iris
and intraocular lens

heat-shock protein (hsp65), β-subunit type II DNA topoisomerase (gyrB) and RNA polymerase subunit β (rpoB)
genes were examined [2–4]. Sequences were compared
with those in the GenBank (http://www.ncbi.nlm.nih.
gov/BLAST) and Bacteria Identification Bioinformatics
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(BIBI) databases (http://umr5558-sud-str1.univ-lyon1.fr/
lebibi/lebibi.cgi). Similarities of ≥99.0 % were deemed to
denote the same species.
In terms of 16S, the bacterium was most similar
(99.0 %) to Nocardia nova IFM 0272. Similarity with N.
nova DSM 44481 and DSM 43207 [5] was lower at
98.7 %. Ninety-eight percent similarity was detected
with the sequences for Nocardia africana, Nocardia
aobensis, Nocardia cerradoensis, Nocardia kruczakiae
and Nocardia veterana. The hsp65 gene showed 99 %
similarity with respect to those of N. aobensis DSM
44805, N. nova DSM 44481, N. veterana NRRL B24136 and N. kruczakiae DSM 44877 [5].
The gyrB gene was most similar (99 %) to that of
N. kruczakiae W9710/DSM 44877, N. aobensis DSM
44805 and N. cerradoensis W8368 [3]. Among four
detected polymorphisms (N. kruczakiae DSM 44877
numbering), one produces the replacement Trp(TGG) →
Cys(TGC). A fully matching rpoB sequence was obtained
with N. kruczakiae DSM 44877. Similarity fell to 99 % with
respect to N. aobensis DSM 44805 and N. cerradoensis
DSM 44546 and to 98 % with respect to N. nova
OAHPP13857-1633 [5]. The studied bacterium, CNM997/
10, was therefore identified as N. kruczakiae. The sequences were deposited in GenBank under accession
numbers JX443642–JX443645.

Table 1 Antimicrobial susceptibility of N. kruczakiae CNM997/10, the causal agent of endophthalmitis in the present patient
MIC (μg/ml)a

Susceptibilityb

Resistance breakpointc

Amikacin

0.19

S

≥16

Amoxicillin/clavulanic acid

≥256

R

≥32/16

Ciprofloxacin

≥32

R

≥4

Clarithromycin

0.5

S

≥8

Imipenem

0.5

S

≥16

Antimicrobial agent
c

Primary

Linezolid

1

S

≤8

Trimethoprim/sulphamethoxazole

2/38

S

≥4/76

Tobramycin

≥256

R

≥16

Ampicillin

≥256

R

≥32

Cefotaxime

≥32

R

≥64

Meropenen

8

–

Na

Gentamicin

8

I

≥16

Tetracycline

≥256

–

Na

Chloramphenicol

≥256

–

Na

Othersc,d

Clindamycin

0.03

S

≥4

Quinupristin/dalfopristin

≥32

–

Na

Vancomycin

≥32

–

Na

Teicoplanin

≥256

–

Na

a

b

c

Minimum inhibitory concentration; S and R, susceptible and resistant; Resistance and susceptibility breakpoints are those recommended by the CLSI 2011
M24-A2, and dby the NCCLS 2003 M24-A; Na, not available

Compte et al. Journal of Ophthalmic Inflammation and Infection (2015) 5:36

Ocular inflammation resolved after 2 months with specific treatment. Two months after retinal surgery, the
patient underwent iris reconstruction, secondary IOL
fixation and Ahmed valve implantation. VA improved to
0.2. Three years after treatment discontinuation, no inflammation was observed.
Discussion

Ocular infections caused by Nocardia species previously
unknown in immunocompetent patients have recently
been reported [6, 7]. The cornea and anterior chamber
of the eye are immune-privileged tissues; this may explain the appearance of ocular infections or surgically related endophthalmitis in such patients [6, 8].
This report describes an immunocompetent child
who suffered ocular trauma by a palm tree leaflet inoculating N. kruczakiae. Nocardial infection should be
considered in patients with such plant-inflicted trauma
since 31–67 % of postoperative nocardial endophthalmitis have occurred in those living in rural areas [6, 9].
Initial management with rounds of corticosteroids probably encouraged chronic infection. Long corticosteroid
treatment predisposes patients to nocardial endophthalmitis [9]. A large proportion of patients (75–83 %) show nodules on the corneal endothelium or on the iris; however,
the posterior segment is usually normal or only slightly
involved [6, 9]. Surgical procedures are frequently used to
eradicate nocardial endophthalmitis. The outcome of
nocardial endophthalmitis can be poor due to its delayed
presentation and extensive involvement of the anterior
chamber. The present patient showed an improvement to
a VA of 0.2 OS from 0.1, despite late diagnosis and the
retinal detachment that occurred after IOL removal.
N. kruczakiae is difficult to distinguish from N. africana,
N. nova and N. veterana by phenotyping [2] but can be
identified by molecular technique even when the samples
available are very small and patients have undergone treatment with antibiotics [7, 10]. 16S analysis commonly provides a definitive identification, but certain closely related
species cannot be differentiated, a consequence of the
low level of interspecies polymorphism and the existence of multiple and different copies of 16S in N. nova
[11, 2]. Indeed, several species, such as N. africana, N.
aobensis, N. cerradoensis, N. nova, N. kruczakiae and N.
veterana, cluster together even when examined by multilocus sequence typing [5].
The rpoB and gyrB genes are known to show greater
diversity than 16S and hsp65 and therefore allow for more
precise identification [5]. Those of the causal agent were
found similar (100 and 99.3 %, respectively) to those of the
N. kruczakiae DSM 44877, confirming that it belonged to
this specie.
N. kruczakiae CNM997/10 also showed the same susceptibility profile to that first described for N. kruczakiae
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ATCC BAA-280 [2], except for ampicillin (Table 1). Treatment with amikacin, clarithromycin, imipenem, linezolid
and trimethoprim/sulphamethoxazole would therefore
appear appropriate.
The suggested empirical treatment for severe ocular
bacterial infections is topical and intravitreal vancomycin
and ceftazidime [12]. Unfortunately, this led to the recurrence of iris nodules in this patient. His endophthalmitis was finally brought under control after surgical
removal of the lens-bag complex with associated inflammatory materials, which allowed the detection of N.
kruczakiae. Specific treatment for 8 weeks resolved the
condition.
N. kruczakiae, previously described as a causal agent
of pneumonia [2], is reported here as the causal agent
of ocular endophthalmitis. Ophthalmologists should be
aware of infections caused by Nocardia and suspect
nocardial endophthalmitis after plant-inflicted trauma.
Competing interests
The authors declare that they have no competing interests.
Author’s contributions
RIB, HM, GC, BL, JE, SV, RL, EI, JAS: Substantial contributions to the conception
or design of the work; or the acquisition, analysis, or interpretation of data for
the work; and drafting the work or revising it critically for important intellectual
content; and final approval of the version to be published; and agreement to
be accountable for all aspects of the work in ensuring that questions related to
the accuracy or integrity of any part of the work are appropriately investigated
and resolved.
Acknowledgements
We thank Bachar Kudsieh and Alfredo Corell for providing diagnostic and
treatment information.
Financial support
This research was supported by grant MPY 1446/11-TE from the Fondo de
Investigaciones Sanitarias, Instituto de Salud Carlos III.
Author details
Centro de Oftalmología Barraquer, Muntaner 314, 08021 Barcelona, Spain.
Institut universitari Barraquer, Barcelona, Spain. 3Servicio de Bacteriología,
Centro Nacional de Microbiología, Instituto de Salud Carlos III, Majadahonda,
Madrid, Spain. 4Servicio de Oftalmología, Complexo Hospitalario Universitario,
Ourense, Spain.

1
2

Received: 24 March 2015 Accepted: 16 November 2015

References
1. Clinical and Laboratory Standards Institute/National Committee for Clinical
Laboratory Standards (2011). Susceptibility testing of Mycobacteria,
Nocardiae, and other aerobic actinomycetes;. In: Wayne, PA. National
Committee for Clinical Laboratory Standards, Approved standard 2nd edn.
CLSI document M24-A2.
2. Conville PS, Brown JM, Steigerwalt AG, Lee JW, Anderson VL, Fishbain JT,
Holland SM, Witebsky FG (2004) Nocardia kruczakiae sp. nov., a pathogen in
immunocompromised patients and a member of the “N. nova complex”.
J Clin Microbiol 42:5139–5145
3. Takeda K, Kang Y, Yazawa K, Gonoi T, Mikami Y (2010) Phylogenetic studies of
Nocardia species based on gyrB gene analyses. J Med Microbial 59:165–171
4. Oh WS, Ko KS, Song JH, Lee MY, Ryu SY, Taek S, Heo ST, Kwon KT, Lee JH,
Peck KR, Lee NY (2005) Catheter-associated bacteremia by Mycobacterium
senegalense in Korea. BMC Infect Dis 5:107

Compte et al. Journal of Ophthalmic Inflammation and Infection (2015) 5:36

Page 4 of 4

5.

McTaggart LR, Richardson SE, Witkowska M, Zhang SX (2010) Phylogeny and
identification of Nocardia species on the basis of multilocus sequence
analysis. J Clin Microbiol 48:4525–4533
6. Decroos FC, Garg P, Reddy AK, Sharma A, Krishnaiah S, Mungale M,
Mruthyunjaya P, Hyderabad Endophthalmitis Research Group (2011)
Optimizing diagnosis and management of Nocardia keratitis, scleritis, and
endophthalmitis: 11-year microbial and clinical overview. Ophthalmology
118:1193–1200
7. Reddy AK, Garg P, Kaur I (2010) Speciation and susceptibility of Nocardia
isolated from ocular infections. Clin Microbiol Infect 16:1168–1171
8. Taylor AW (2009). Ocular immune privilege. Eye. (Lond), 1885-9.
9. Haripriya A, Lalitha P, Mathen M, Prajna NV, Kim R, Shukla D, Natchiar G,
Srinivasan M (2005) Nocardia endophthalmitis after cataract surgery:
clinicomicrobiological study. Am J Ophthalmol 139:837–846
10. Brown-Elliott BA, Brown JM, Conville PS, Wallace RJ Jr (2006) Clinical and
laboratory features of the Nocardia spp. based on current molecular
taxonomy. Clin Microbiol Rev 19:259–282
11. Conville PS, Witebsky FG (2005) Multiple copies of the 16S rRNA gene in
Nocardia nova isolates and implications for sequence-based identification
procedures. J Clin Microbiol 43:2881–2885
12. Abbott RL, Zegans M, Kremer PA (2006) Bacterial corneal ulcers. In: Tasman
W, Jaeger EA (eds) Duane’s clinical ophthalmology on CD-ROM. Williams &
Wilkins, Philadelphia, PA: Lippincott

Submit your manuscript to a
journal and beneﬁt from:
7 Convenient online submission
7 Rigorous peer review
7 Immediate publication on acceptance
7 Open access: articles freely available online
7 High visibility within the ﬁeld
7 Retaining the copyright to your article

Submit your next manuscript at 7 springeropen.com

