ORIGINAL PAPER

ENDOPHTHALMITIS IN OPHTHALMOLOGICAL
REFERRAL CENTRE IN COLOMBIA: AETIOLOGY
AND MICROBIAL RESISTANCE

Rangel, CM."?*34, Parra, MM."?, Corrales, MI."?, Garcia, D."?, Sanchez-
Avila, R.>, Varon, CL."3, Villareal, E."?, Villarreal, D.5, Tello, A."*4,
Galvis, V.">4

TOphthalmology Foundation of Santander - Carlos Ardila Lulle
(FOSCAL), Floridablanca, Colombia.

2 Autonomous University of Bucaramanga (UNAB), Bucaramanga,
Colombia.

3Industrial University of Santander (UIS), Bucaramanga, Colombia.

“Virgilio Galvis Eye Centre, Floridablanca, Colombia.

*Fernandez-Vega University Institute, Ophthalmological Research
Foundation, Oviedo University, Oviedo, Spain.

6OCULAB-Higuera Escalante Clinical Laboratory

First author:
Carlos Mario Rangel, MD

Corresponding author:
Diana Garcia, MD

The authors of the study declare that no conflict of interest exists in the
compilation, theme and subsequent publication of this professional
communication, and that it is not supported by any pharmaceutical
company. They also declare that this article has not been submitted to
another journal and is not printed elsewhere.

Received: 17 January 2022
Accepted: 20 April 2022

Centro Oftalmoldgico Virgilio
Galvis.

Centro Médico Ardila Lulle
Tower A, 3rd floor, module 7
Urbanizacion El Bosque
loridablanca, Colombia.
E-mail:
dianagarciasO2@outlook.com

Available online: 8 July 2022

SUMMARY

Aims: To describe the aetiology and microbial susceptibility profile of endophthalmitis cases treated at an ophthalmological referral centre in Colom-
bia.

Material and Methods: A retrospective descriptive study was carried out with all endophthalmitis cases referred to the Fundacién Oftalmoldgica de
Santander FOSCAL (Floridablanca, Colombia) from 1 January 2012 to 31 December 2015.

Results: 121 eyes of 121 patients were evaluated. 77.7% of them were male and the mean age was 42.9 years. Five of them (4.1%) corresponded to
endogenous endophthalmitis, and 116 (95.9%) to exogenous endophthalmitis. Of the latter, 66.9% were associated with trauma (almost one-half of
them associated with intraocular foreign body), and 29.5% with intraocular surgery. The most common isolated microorganisms in the exogenous en-
dophthalmitis group corresponded to methicillin-resistant and methicillin-sensitive strains of Staphylococcus epidermidis and Staphylococcus aureus,
which were mostly susceptible to imipenem, vancomycin and moxifloxacin and resistant to ceftazidime.

Conclusion: Endophthalmitis is a potentially sight-threatening condition, especially in cases of inadequate treatment. Therefore, antimicrobial therapy
should be guided by vitreous humour culture to assure that the causative microorganism is susceptible to the selected agent. The results of our study

lead us to propose vancomycin, moxifloxacin or imipenem as first-line antimicrobial options.
Keywords: endophthalmitis, antimicrobial susceptibility, phacoemulsification, intraocular foreign body, posterior vitrectomy

Ces. a slov. Oftal., 78, 2022, No. 3, p. 160173

INTRODUCTION

Endophthalmitis is a serious intraocular inflammato-
ry reaction that could be secondary to an endogenous
or exogenous aetiology. Left untreated, it could lead to
significant and permanent vision loss. For this reason, it
is important to initiate an effective antibiotic treatment
promptly, guided by culture and antibiogram which evi-
dence the aetiological microorganism and its susceptibil-
ity profile [1-4]. The latter has motivated the publication
of a number of studies worldwide. These studies reflect
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that, for endophthalmitis in general, the most common
isolated bacteria is Coagulase-negative staphylococcus,
while fungal infection by Candida albicans is frequent in
cases of endogenous endophthalmitis. The susceptibility
profile varies geographically, depending on the coexis-
tence with associated trauma or immunosuppression,
the asepsis techniques, and the antimicrobial prophylax-
is regimen of the place where the study was developed
[2,5-13].

The chosen treatment could differ, depending on the
isolated microorganism, susceptibility profile, sever-
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ity of the infection and associated risk factors. To our
knowledge, this is the first study describing the aetio-
logical profile of endophthalmitis, the associated risk
factors and treatment response in the Colombian pop-
ulation.

MATERIAL AND METHODS

A cross-sectional descriptive study was carried out with
vitreous humour samples of all endophthalmitis cases
referred to the Fundacion Oftalmoldgica de Santander —
FOSCAL (Floridablanca, Colombia) from 1 January 2012
to 31 December 2015. Through the analysis of their clini-
cal records, culture and antibiogram results (interpreted
separately as susceptible, intermediately susceptible or
resistant), the cases were classified as endogenous or ex-
ogenous; the latter were divided into posttraumatic and
postsurgical presentation.

Table 1. Characterization of exogenous endophthalmitis

The posttraumatic cases were distributed according
to the place of occurrence of the accident (home, work-
place, urban or rural context), trauma mechanism (per-
forating, penetrating), presence of intraocular foreign
body, globe rupture, and associated findings (cataract or
retinal detachment). For postsurgical endophthalmitis,
the surgery type and postoperative time of clinical pre-
sentation were taken into account. All vitreous humour
samples were obtained by posterior vitrectomy in oper-
ating theatres with the Constellation® system (Alcon, Fort
Worth, Texas, USA).

For vitreous humour samples, our protocol includes
obtaining a significant sample of undiluted vitreous
humour (2 cc). To avoid hypotony during admission,
a simultaneous injection of air is performed. In addi-
tion, another sample of approximately 3 cc of dilut-
ed vitreous humour is taken. These samples are im-
mediately transported to the laboratory, where they
are inoculated in duplicate, in three different types

Post-Traumatic Endophthalmitis

Identified causative object, n (%)
Inorganic, n (%)
Metal, n (%)
Other, n (%)
Glass, n (%)
Organic, n (%)
N/A, n (%)
Place of the accident, n (%)
N/A, n (%)
Urban house, n (%)
Urban workplace, n (%)
Rural house, n (%)
Rural workplace, n (%)
Other findings, Yes (%) / No (%)
IOFB
Penetrating eye enjuries
Retinal detachment
Cataract
Identified isolates
No bacteria
Staphylococcus epidermidis
Methicillin-resistant Staphylococcus epidermidis
Staphylococcus aureus
Methicillin-resistant Staphylococcus aureus
Corynebacterium spp.
Non epidermidis coagulase-negative staphylococci
Bacillus spp.
Other bacteria
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81 (100)
52 (64.2)
34 (42.0)
16 (19.8)
2(2.5)
19 (23.5)
10(12.3)
81 (100)
37 (45.7)
15(18.5)
11 (13.6)
8(9.9)
10(12.3)

40 (49.4) / 41 (50.6
70(86.4)/11(13.6
24(29.6) / 57 (70.4
53 (65.4) / 28 (34.6

81(100)

)
)
)
)
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Table 1. continuation

Post-Ophthalmological Surgery Endophthalmitis

6(17.1)
1(2.9)
3(8.6)

4(11.4)

1(2.9)
1(2.9)
16 (45.7)

12 (34.3) 18 (51.4)
5(14.3) 6(17.1)
1(2.9) 4(11.4)
- 4(11.4)
1(2.9) 2(5.7)
- 1(2.9)
19 (54.3) 35 (100)
- s
3 (8.6%)
7 (20.0%)
8 (22.9%)
5 (14.3%)
4(11.4%)
1 (2.9%)
3 (8.6%)
3 (8.6%)
1 (2.9%)

N/A: information not available, ND — No data, IOFB - Intraocular foreign body, spp - species pluralis, Latin abbreviation for multiple species

of culture broths (BHI, thioglycolate and potato dex-
trose), and divided into two groups to be kept under
aerobic and anaerobic conditions. In addition, upon
receiving the sample material, it is also inoculated into
solid media: chocolate agar, which is kept under aer-
obic conditions, and blood agar, which is kept under
anaerobic conditions. The growth of microorganisms
in the broths is carefully monitored, gram staining and
fluorescence microscopy studies are performed. Based
on the results, re-inoculations are performed in the
appropriate solid media. All inoculation processes are
carried out under strict aseptic measures in a laminar
flow chamber.

All variables were registered in a database, using 2010
Microsoft Excel software (Redmond, Washington, Unit-
ed States of America). The analysis included the culture
and antibiogram results, whereby the isolations were
classified by type of microorganism, and whether they
were susceptible, showed intermediate susceptibility
or were resistant to the determined antimicrobial. The
analysis also contemplated the changes in corrected
distance visual acuity (CDVA) pre- and post-treatment,
measured in Snellen and converted to LogMar for the
statistical analysis, and what cases ended up in enucle-
ation, evisceration or phthisis bulbi.

Continuous variables were studied with the Kolmogor-

-_—

62

The significance level was established in p<0.05, using
the statistical software for Windows SPSS v19.0 (SPSS,
Inc., Chicago, IL) for every analysis.

RESULTS

One hundred and twenty-one eyes of 121 patients
were evaluated, the mean age was 42.9 years, and 77.7%
of the patients were male. Five eyes (4.1%) corresponded
to endogenous endophthalmitis, and 116 (95.9%) to ex-
ogenous endophthalmitis. Of the latter, 81 cases (66.9%)
were secondary to trauma (49.4% of them associated
with an intraocular foreign body) and 35 cases (28.9%)
to ocular surgery: 18 to phacoemulsification (6 early and
12 late onset), 6 to trabeculectomy, 4 to posterior vitrec-
tomy, 4 to intravitreal anti-angiogenic injections, 2 to
glaucoma drainage devices, and 1 case associated with
scleral suture.

For the exogenous endophthalmitis cases, the initial
clinical findings that predicted greater endophthal-
mitis severity were cataract, intraocular foreign body,
rhegmatogenous retinal detachment, and wounds per-
forating or penetrating the ocular globe. The surgical
procedure most commonly associated with endoph-
thalmitis was cataract surgery by phacoemulsification
(51.4% of the cases), with a predominant late onset of
6 weeks since the surgery date (34.3%). Instead, those
cases related to posterior vitrectomy or intravitreal in-

CZECH AND SLOVAK OPHTHALMOLOGY 4/2022



Table 2. Bacterial sensitivity profile for each antibiotic in endophthalmitis

Exogenous endophthalmitis

92 (96.8%)° 66 (75.0%)° 87(93.5%)* 51(96.2%)° 76 (82.6%)° 22(25.3%)* 11(19.6%)° 2(2.8%)° 12(13.8%)*

3(3.2%)* 19(21.6%)* 5(5.4%)° 2(3.8%)* 14(14.1%)° 52(59.8%)° 31 (55.4%)* 16 (22.5%)* 30 (34.5%)°

= 3(3.4%)° 1(1.1%)° = 3(33%)* 13(14.9%)° 15(25.0%)* 53 (74.6%)° 45 (51.7%)°
95k 88® 93® 53b 92° 87° 56° 71° 87°

88 (96.7%)° 66 (75.0%)° 85 (94.4%)° 48 (96.0%)* 73 (83.0%)* 20(23.8%)* 10(19.2%)° 1(1.5%)* 11(13.1%)*
3(33%)* 19(21.6%)° 4(45%)° 2(4.0%)* 12(13.6%)° 51(60.7%)* 28(53.8%) 15(22.1%)> 30 (35.7%)?

= 3(3.4%)? 1(1.1%)? = 3(3.4%)* 13 (15.5%)° 14(26.9%)* 52 (76.5%)* 43(51.2%)°
91° 88" 89° 50" 88" 84" 52° 68" 84"

4 (100.0%)° = 3(75.0%)* 3(100.0%)* 3(75.0%)* 2(66.7%)* 1(25.0%)° 1(33.3%)* 1(33.3%)°

= = 1(25.0%)° = 1(25.0%)* 1(33.3%)* 3(75.0%)* 1(33.3%)° =

- - - - 1(33.3%)* 2(66.7%)?
3b 4b 3b 3b

D
o

Endogenous endophthalmitis

3(100.0%) 1(50.0%)* 3(75.0%)* 2(66.7%)° 4(100.0%)° 1(33.3%)° = 2(50.0%)*

= 1(50.0%)° 1(25.0%)° 1(33.3%)° = 2(66.7%)* 1(50.0%)° = 2(50.0%)*

= = = = = = 1(50.0%)° 3(100.0%)° =
3b 2b 4b 3b 4b 3b 2b 3b 4b

a - Number and percentage of positive cultures for bacteria, within each indicated group; sensitive, with intermediate sensitivity or resistant
to that antibiotic, b — Total positive cultures for bacteria using a sensidisk with that particular antibiotic, in each group of bacteria indicated,
c—All bacteria were gram-positive

jections mostly had an early onset. In the whole group In 65 cases (80.2%) of posttraumatic endophthalmitis,
of exogenous endophthalmitis, in 48 cases Staphylococ- amicroorganism was isolated, methicillin-resistant Staph-
cus epidermidis was isolated, and 58.3% of these showed ylococcus epidermidis being the most common aetiolog-
resistance to methicillin. Out of 24 cases where Staph- ical agent (30.76%), which showed high susceptibility to
ylococcus aureus was isolated, 50% showed resistance imipenem (100%) and moxifloxacin (95%), but strikingly
to methicillin. The specific characteristics of exogenous lower susceptibility to vancomycin (57.9%), and resis-
endophthalmitis cases are shown in Table 1. The sensi- tance to ceftazidime (55.6%). These results are shown in
tivity analysis to antibiotics, according to the endoph- Table 3. Sixty-one of the posttraumatic cases received
thalmitis group (exogenous or endogenous), is shown intravenous antibiotic therapy, either with vancomycin
in Table 2. plus ceftriaxone (61.7%), or vancomycin plus moxifloxa-
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cin (13.5%). In the remaining 20 cases, intravenous treat- (19.8%), posterior vitrectomy with phacoemulsification

ment could not be obtained from the clinical records. (44.4%), and both procedures with intraocular lens (IOL)
Approximately 85% of the posttraumatic endophthalmi- implant in the same surgery (21%). In addition, 97.5% of
tis cases underwent surgery: posterior vitrectomy alone these cases received intravitreal vancomycin, either com-

Table 3. Bacterial sensitivity to each antibiotic, for the group of endophthalmitis due to ocular trauma

Antibiotic

Bacteria Vancomycin

Sn (%) ISn (%) | Rn (%) Sn (%) ISn (%) | Rn (%)
csﬁgfjhybmccus epidermi= | 13(100%)°  0(0%)°  0(0%)° 13 13(100%)° 0(0%)°  00%)° 13
Methicillin-resistant Sta- 19(100%)°  0(0%)° 0 (0%)® 19 11(57.9%)° 7(36.8%)° 1(53%)° 19
phylococcus epidermidis °
Corynebacterium spp.” 5(100%)? 0 (0%)? 0 (0%)? 5 4 (66.7%)? 1(16.7%)2 1(16.7%)? 6
Bacillus spp.® 1(100%)°  0(0%)°  0(0%)* 1 1(100%)®  0(0%)*  0(0%)® 1
Staphylococcus aureus® 7 (100%)* 0 (0%)* 0 (0%)* 7 6(85.7%)°  1(14.3%)°  0(0%)* 7
Methicillin-resistant Sta- 7 (87.5%)° 1(12.5%)° 0 (0%)2 8 8 (100%)° 0 (0%)® 0 (0%)? 8
phylococcus aureus ®
Streptococcus viridans® 2 (100%)? 0(0%)° 0(0%)° 2 2 (100%)* 0(0%)° 0(0%)°
Pseudomona aeruginosa® 1(100%)* 0 (0%)* 0 (0%)* 1 0 (0%)* 0 (0%)® 0 (0%)? 0
Non epidermidiscoagula- = 5 55792 1(333%):  0(0%)* 3 1(333%)°  2(66.7%)* 0 (0%) 3
se-negative staphylococci®
Acinetobacter junii® 1(100%)? 0 (0%)® 0 (0%)* 1 0(0%)* 0 (0%)* 0 (0%)? 0
Micrococcus luteus® 1(100%)° 0 (0%)? 0 (0%)? 1 0 (0%)° 0 (0%)? 0 (0%)? 0
Enterococcus faecalis® 1(100%)° 0(0%)° 0(0%)° 1 0(0%)° 0(0%)° 1(100%)° 1
Ralstonia pickettii® 1(100%)° 0(0%)° 0(0%)° 1 0 (0%)° 0(0%)° 0(0%)° 0
Total bacteria 61(96.8%)* 2(3.2%)? 0(0%)? 63 46 (76.7%)* 11 (18.3%)2 3 (5.0%)? 60

Antibiotic

zgsfhy'““cus epidermi= 1 (100%):  0(0%)°  0(0%)° 12 7(100%)°  0(0%)°  0(0%)
';";;:;gggzu’se;;tjg: nifgls . 19(95.0%)°  0(0%)°  1(50%)° 20  14(100%)°  0(0%)*  0(0%)° 14
Corynebacterium spp.® 4 (100%)* 0(0%)* 0(0%)* 4 4 (100%)* 0(0%)° 0(0%)° 4
Bacillus spp.” 1(100%)°  0(0%)°  0(0%)° 1 1(100%)°  0(0%)°  0(0%)° 1
Staphylococcus aureus® 7 (100%)* 0(0%)* 0(0%)* 7 0 (0%)* 0 (0%)* 0 (0%)? 0
’F‘)";;It‘)';')”c'z‘u;e;:j::g: S 6(857%)°  1(143%)°  0(0%)° 7 5(100%)°  0(0%)°  0(0%)° 5
Streptococcus viridans® 2 (100%)* 0(0%)* 0(0%)* 2 0(0%)* 0(0%)® 0(0%)® 0
Pseudomona aeruginosa® 1(100%)° 0(0%)* 0(0%)* 1 1(100%)° 0 (0%)° 0(0%)° 1
Non epic!ermidis coagula-. 3 (100%)? 0 (0%)® 0 (0%)? 3 0 (0%)? 0 (0%)° 0 (0%)° 0
se-negative staphylococci®

Acinetobacter junii® 1(100%)° 0(0%)* 0(0%)* 1 1(100%)* 0(0%)® 0(0%)® 1
Micrococcus luteus® 1(100%)* 0(0%)* 0(0%)* 1 1(100%)° 0(0%)° 0(0%)° 1
Enterococcus faecalis® 1(100%)° 0(0%)* 0(0%)* 1 0(0%)* 0(0%)® 0 (0%)*
Ralstonia pickettii® 1 (100%)? 0 (0%)® 0(0%)° 1 0 (0%)° 0(0%)* 0(0%)* 0
Total bacteria 59(96.7%)° 1(1.6%)° 1(1.6%)° 61  34(100%)° 0(0%)*° 0(0%)° 34
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bined with moxifloxacin (89.8%) or ceftazidime (10%).
Most of the patients remained stable in time (90.1%); 1
case required evisceration and 7 cases (8.6%) ended up
in phthisis bulbi.

Regarding the 35 cases of postsurgical endophthalmi-
tis, a microorganism was isolated in 32 of them (91.4%).
Methicillin-resistant Staphylococcus epidermidis was the
most frequently found agent (25%), with an adequate

Table 3. continuation

Bacteria

Staphylococcus epidermi-

disb 11 (84.6%)° 0 (0%)? 2 (15.4%)2
Methicillin-resistant Sta- . . .
phylococcus epidermidis® e UG ok
Corynebacterium spp.® 4 (66.7%)° 2(33.3%)? 0 (0%)?
Bacillus spp.® 1(100%)? 0 (0%)? 0 (0%)?
Staphylococcus aureus® 6(85.7%)*  1(14.3%)*  0(0%)®
Meth|C|II|n-re5|stantbSta- 7(87.5%)°  1(12.5%)° 0 (0%)®
phylococcus aureus

Streptococcus viridans® 2 (100%)2 0 (0%)° 0 (0%)
Pseudomona aeruginosa“ 0 (0%)® 1(100%)° 0 (0%)
Non ep|<1erm|d|s coagulajb 3 (100%)* 0 (0%)° 0 (0%)
se-negative staphylococci

Acinetobacter junii© 1(100%)2 0 (0%)? 0 (0%)°
Micrococcus luteus® 0 (0%)? 0 (0%)® 0 (0%)?
Enterococcus faecalis® 0(0%)° 1(100%)? 0 (0%)?
Ralstonia pickettii® 1(100%)2 0 (0%)® 0 (0%)?
Total bacteria 52(83.9%)® 8(12.9%)° 2(3.2%)?

Bacteria

Staphylococcus epidermi-
dis®

Methicillin-resistant Sta-
phylococcus epidermidis ®
Corynebacterium spp.®
Bacillus spp.®
Staphylococcus aureus®

Methicillin-resistant Sta-

04) @ 04) a 04) a
phylococcus aureus ® i) BRI | 2Ee5)
Streptococcus viridans® 1(100%)2 0 (0%)? 0 (0%)®
Pseudomona aeruginosa“ 0 (0%)? 1(100%)2 0 (0%)?

Non epidermidis coagula-
se-negative staphylococci ®

Acinetobacter junii® 0 (0%)* 1(100%)* 0 (0%)?
Micrococcus luteus® 0 (0%)? 0 (0%)° 0 (0%)?
Enterococcus faecalis® 0 (0%)* 0 (0%)* 1(100%)?
Ralstonia pickettii 1(100%)? 0 (0%)? 0 (0%)?

Total bacteria

2 (28.6%)°

4 (30.8%)°

1(50.0%)°

0 (0%)°

1(33.3%)°

1(33.3%)°

11 (30.6%)

Levofloxacin

Tobramycin

T S B S

4 (57.1%)°

5(38.5%)°

0 (0%)°
0 (0%)
1(33.3%)°

1(33.3%)°

14 (38.9%)* 11(30.6%)* 36
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1(14.3%)°

4 (30.8%)°

1(50.0%)°

0 (0%)°

1(33.3%)°

1(33.3%)°

Antibiotic

 etous |

13 4 (30.8%)* 7 (53.8%)° 2(15.4%)°

18 2(13.3%)* 10(66.7%)° 3 (20.0%)° 15
6 3(50.0%)* 2(33.3%)° 1(16.7%)° 6
1 0 (0%)* 1(100%)*  0(0%)? 1

7 3(50.0%)* 2(33.3%)° 1(16.7%)° 6
8 3(37.5%)*  4(50.0%)* 1(12.5%)? 8
2 0 (0%)* 1(50.0%)° 1 (50.0%)* 2
1 0 (0%)? 1(100%)*  0(0%)? 1

3 2 (66.7%)? 1(33.3%)*  0(0%) 3

1 0 (0%)° 0 (0%)° 0 (0%)° 0
0 0 (0%)? 0 (0%)* 0 (0%)? 0
1 0 (0%)* 1(100%)*  0(0%)? 1

1 1(100%)? 0 (0%)* 0 (0%)* 1

62 18 (31.6%)* 30(52.6%)* 9 (15.8%)* 57

Antibiotic

0 (0%)? 3(27.3%)* 8(72.7%)?

13 0 (0%)? 6(37.5%)* 10 (62.5%)° 16
2 0 (0%)? 1(20.0%)° 4 (80.0%)? 5
0 0 (0%)*° 1(100%)*° 0 (0%)° 1
3 1(33.3%)° 0(0%)*  2(66.7%)° 3
3 0 (0%)= 1(14.3%)* 6(85.7%)? 7
1 0 (0%)° 1(100%)° 0 (0%)° 1
1 1(100%)? 0 (0%)* 0 (0%)* 1
3 0 (0%)= 0 (0%)° 0 (0%)° 0
1 0 (0%)? 0 (0%)* 0 (0%)* 0
0 0 (0%)= 0 (0%)° 0 (0%)° 0
1 0 (0%)*° 0 (0%)° 1(100%)* 1
1 0 (0%)? 1(100%)? 0 (0%)* 1

2(4.3%)* 14(29.8%)> 31(66.0%)* 47
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Table 3. continuation

Antibiotic

1(7.7%)° 7 (53.8%)* 5(38.5%)°

Staphylococcus epidermi-
dis®
Methicillin-resistant Staphy-

lococcus epidermidis® 2(11.1%)° 6(33.3%)* 10 (55.6%)° 18

Corynebacterium spp.®° 1 (20.0%)? 0(0%)®  4(80.0%)° 5
Bacillus spp.® 0 (0%)? 0 (0%)? 1(100%)? 1
Staphylococcus aureus® 2(28.6%)* 1(143%)° 4(57.1%)* 7

Methicillin-resistant Staphy-
lococcus aureus®

Streptococcus viridans® 0 (0%)? 1(50.0%)° 1(50.0%)° 2
Pseudomona aeruginosa“ 0 (0%)° 0 (0%)° 1(100%)? 1

Non epidermidis coagulase-

2 (40.0%)*  2(40.0%)* 1(20.0%)? 5

-negative staphylococci® U Uigearn | o 3
Acinetobacter junii® 1(100%)? 0 (0%)* 0 (0%)® 1
Micrococcus luteus® 0 (0%)? 0 (0%)° 0 (0%)° 0
Enterococcus faecalis® 0 (0%)° 0 (0%)° 1(100%)° 1
Ralstonia pickettii® 0 (0%)> 0 (0%)* 1(100%)? 1
Total bacteria 9(15.5%)* 17 (29.3%)? 32 (55.2%)2 58

a - Number and percentage of bacteria, within each indicated
group, sensitive, with intermediate sensitivity or resistant to that
certain antibiotic,

b - Gram-positive bacteria,

¢ - Gram-negative bacteria,

S—Susceptible,
IS — Intermediately susceptible,
R - Resistant

Table 4. Bacterial sensitivity to each antibiotic, for the group of endophthalmitis due to ophthalmological surgery

Antibiotic

Bacteria Vancomycin

Staphylococcus epidermi-

s 6(857%)°  1(143%)*  0(0%)® 7 7(100%)  0(0%)*  0(0%)® 7
Bacillus cereus® 1(100%)? 0 (0%)* 0 (0%)* 1 0 (0%)* 1(100%)*  0(0%)° 1
'g"ﬁ;ggg'c'gu;e;gfj;‘: nifgls . 8(100%)°  0(0%)°  0(0%)® 8 6(75.0%)°  2(25.0%)°  0(0%)® 8
Bacillus spp." 2(100%)°  0(0%)*  0(0%) 2 0(0%)*  1(100%)*  0(0%)® 1
Staphylococcus aureus® 5(100%)? 0 (0%)° 0 (0%)° 5 1(20.0%)2  4(80.0%)°  0(0%)? 5
ms;ggglclgu;e;ﬁrt;?: o 4(100%)°  0(0%)  0(0%)® 4 3(100%)°  0(0%)°  0(0%)° 3
AlPNohaemOHICSIERIO™ 310000 0(0%)®  0(0%)° 3 2(100%)°  0(0%)°  0(0%)° 2
T |10 000 0w 1 o ome o 1
Haemophilus spp.© 1(100%)? 0 (0%)* 0 (0%)® 1 0 (0%)* 0 (0%)* 0 (0%)* 0
Total bacteria 31(96.9%)° 1(3.1%)° 0(0%)° 32  20(71.4%)° 8(28.6%)° 0(0%)° 28
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Table 4. continuation

Antibiotic

e |

Staphylococcus epidermi-

s 7(100%)°  0(0%)*  0(0%) 7 1(50.0%)°  1(50.0%)° 0 (0%)* 2
Bacillus cereus® 1(100%)2 0 (0%)* 0 (0%)? 1 1(100%)? 0 (0%)* 0 (0%)* 1
';"ﬁ;gg'c'?u;e:gltjg:nffgls . 7(875%)°  1(125%)°  0(0%)® 8 5(833%)°  1(167%)*  0(0%) 6
Bacillus spp.® 2(100%):  0(0%)*  0(0%) 2 1(100%)°  0(0%)*  0(0%)® 1
Staphylococcus aureus® 4(80.0%)°  1(20.0%)°  0(0%)? 5 3(100%)? 0 (0%)° 0 (0%)° 3
gﬁ;ﬂﬁﬂ?ﬁﬁfﬁﬂﬁ o 4(100%)°  0(0%)°  0(0%)* 4 4(100%)°  0(0%)°  0(0%)° 4
AlPhohaemOyHCSeRIo™ 3 (1000: 0% 0(0%)° 3 10100%)°  0(0%)°  00%)° 1
GGG o0 ome o001 oww  oow oww o
Haemophilus spp.© 0 (0%)* 1(100%)=  0(0%)? 1 1(100%)2 0 (0%)* 0 (0%)* 1
Total bacteria 28(87.5%)° 4(12.5%)° 0(0%)° 32  17(89.5)° 2(10.5%)* 0(0%)* 19

S n (%) IS n (%) Rn (%) S n (%) IS n (%) R n (%)

Staphylococcus epidermi-

disb 6 (85.7%)° 1(14.3%)° 0 (0%)>? 7 1(14.3%)° 5(71.4%)° 1(14.3%)°
Bacillus cereus® 1(100%)? 0 (0%)* 0 (0%)? 1 0 (0%)® 0 (0%)* 1(100%)* 1
Methicillin-resistant Sta- o e e 0 e .
phylococcus epidermidis® 4 (66.7%) 2 (33.3%) 0 (0%) 6 1(14.3%) 5(71.4%)° 1(14.3%) 7
Bacillus spp.® 1(50.0%)° 0 (0%)* 1 (50.0%)° 2 0 (0%)? 1(50.0%)2 1 (50.0%) 2
Staphylococcus aureus® 5(100%)° 0 (0%)* 0 (0%)? 5 1(20.0%)®  4(80.0%)*  0(0%)? 5
WSl Cs iR 3(75.0%)°  1(250%)°  0(0%)° 4 0(0%)*  3(100%)°  0(0%)® 3
phylococcus aureus

Alpha-haemolyticstrepto- - 3 (150002 0(0%)* 0 (0%) 3 0(0%)°  3(100%)°  0(0%)° 3
cocci®

Non epidermidis coagula- e _— . . _— _—
se-negative staphylococci® 0 (0%) 1 (100%) 0 (0%) 1 0 (0%) 1 (100%) 0 (0%) 1
Haemophilus spp.© 1(100%)? 0 (0%)* 0 (0%) 1 1(100%)? 0 (0%)* 0 (0%)* 1
Total bacteria 24 (80.0%)* 5(16.7%)* 1(3.3%)? 30 4(13.3%)* 22(73.3%)? 4(13.3%)° 30

Antibiotic

C coman |

Staphylococcus epidermi-

disb 0 (0%)? 5(100%)° 0 (0%)° 0 (0%)° 0 (0%)® 5(100%)°

Bacillus cereus® 0(0%)° 1(100%)®  0(0%)? 1 0 (0%)* 0 (0%)° 1(100%)? 1
VERGIIESERSERY  0o:  a0omer 0w 3 00r  1Goowr 4G9 s
Bacillus spp.® 0 (0%)® 1(50.0%)° 1 (50.0%)° 2 0 (0%)° 0 (0%)® 2 (100%)° 2
Staphylococcus aureus® 0(0%)° 2 (50.0%)® 2 (50.0%)? 4 0 (0%)* 1(20.0%) 4 (80.0%)? 5
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Table 4. continuation

Methicillin-resistant Sta-

0/4) @ 04) @ 0/) a 04) 2 0/ ) a 0/ ) a
phylococcus aureus® 0 (0%) 1 (100%) 0 (0%) 1 0 (0%) 0 (0%) 2 (100%) 2
Alpha-haemolyticstrepto= | o). 5 (100%)° 0 (0%)° 2 0 (0%)> 0(0%)° 2(100%)* 2
cocci
Non epidermidis coagula-
se-negative staphylococci 0 (0%)? 1(100%)*  0(0%)? 1 0 (0%)* 0 (0%)* 1(100%)? 1
b
Haemophilus spp.© 0 (0%)° 1(100%)2  0(0%)? 1 0 (0%)® 0 (0%)° 1(100%)° 1
Total bacteria 0 (0%)* 17 (85.0%)2 3 (15.0%)? 20 0 (0%)* 2(8.3%)* 22(91.7%)? 24

Ceftazidime

I
I N T s I I N
7

1(143%)*  4(57.1%)* 2(28.6%)°

Bacteria

Staphylococcus epidermi-
dis®

Bacillus cereus® 0 (0%)? 0 (0%)? 0 (0%)? 0

Methicillin-resistant Staph-

0f) a
ylococcus epidermidis® i)

2(28.6%)* 4(57.1%)° 7

Bacillus spp.® 1 (50.0%)? 0 (0%)? 1 (50.0%)° 2

Staphylococcus aureus® 0 (0%)? 2 (40.0%)? 3 (60.0%)? 5
Meth|C|II|n-reS|staJ1t Staph- 0 (0%) 2(50.0%)° 2 (50.0%)° 4
ylococcus aureus

AIphgb-haemontlc strepto- 0 (0%)° 3 (100%)° 0 (0%) 3
cocci

Non epidermidis coagu-

lase-negative staphylo- 0 (0%)? 0 (0%)° 1(100%)? 1
cocci®

Haemophilus spp.© 0 (0%)° 0 (0%)° 0 (0%)° 0

Total bacteria

3(10.3%)> 13 (44.8%)° 13 (44.8%)* 29

a—- Number and percentage of bacteria, within each indicated group, sensitive, with intermediate sensitivity or resistant to that certain anti-
biotic, b— Gram-positive bacteria, c - Gram-negative bacteria, S — Susceptible, IS — Intermediately susceptible, R — Resistant

susceptibility to imipenem (100%), vancomycin (75%)
and moxifloxacin (87.5%), and resistance to ceftazidime
in 57.1% of the samples. There was an additional case
of co-infection with Candida albicans. None of the cases
was associated with Acanthamoeba spp (Table 4). Twen-
ty-three postsurgical cases received intravenous antibi-
otic therapy, 82.6% of them treated with vancomycin and
ceftriaxone, and 17.4% with vancomycin and moxifloxa-
cin. Thirty-three cases of postsurgical endophthalmitis
underwent surgery: posterior vitrectomy alone (77.1%),
posterior vitrectomy with phacoemulsification (11.4%),
and both procedures with IOL (5.7%). All cases received
additional intravitreal antibiotic therapy, the most com-
mon combination being vancomycin and moxifloxacin
(94.3%). Although 2 cases of this group ended up in
phthisis bulbi (5.7%), the majority of the cases remained
stable.

For the 5 cases of endogenous endophthalmitis, these
were related to pulmonary tuberculosis, recent sepsis
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secondary to a hysterectomy procedure, Serratia marc-
escens sepsis and catheter-related bacteraemia; in one
case the source could not be found. The microorganisms
found in the 4 positive isolations are shown in Table 5.
Three of those cases received intravenous antibiotics,
and all of them received intravitreal microbial treatment
in different combinations, depending on each sensitivity
profile, including vancomycin, ceftriaxone, moxifloxacin
and amphotericin B.

Only 1 of the total study cases required evisceration (in
the post-trauma group); none of them required enucle-
ation; 9 cases ended up in phthisis bulbi (7.43%).

Post-treatment CDVA, all groups experienced statisti-
cally significant improvement, except the endogenous
endophthalmitis group. The mean CDVA pre- versus
post- treatment was for endogenous endophthalmitis
LogMar 2.33 (Snellen 20/4275, i.e. hand motions @ 3 m)
vs. 1.35 (Snellen 20/447) (p 0.655); for posttraumatic ex-
ogenous endophthalmitis LogMar 1.87 (Snellen 20/1482,
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Table 5. Bacterial sensitivity to each antibiotic, for the group of endogenous endophthalmitis

Antibiotic

C eoman
0

Staphylococcus epidermi-

sep oo 1(100%)°  0(0%) 0(0%)* 1 0(0%)° 0(0%):  0(0%)°

cap Methicillin-resistant Sta- 0(0%)°  00%)° 0(0%° 0 0(0%)°  1(100%)° 0(0%)° 1
phylococcus epidermidis®

SEP  Corynebacterium spp.® 1(100%) @ 0 (0%) ® 0 (0%) ® 1 0(0%) @ 0 (0%) ® 0 (0%) ® 0

NSl ﬁ‘é‘c’:ﬁ;haemdyt'c SUEPIO= 1 100%)2  0(0%)*  0(0%): 1 1(100%)°  0(0%)*  0(0%)° 1
Total bacteria 3(100%)* 0(0%)* 0(0%)* 3  1(50.0%)° 1(50.0%)° 0(0%)* 2

Antibiotic

[ amoas |

Staphylococcus epidermi-

Sep o 1(100%)°  0(0%)* 0(0%)° 1 1(100%)°  0(0%)®  0(0%)°* 1
Methicillin-resistant Sta- 0 8 8 DO 7 V0

CAB | o iococcus epidermidiss | 1 100%)°  0(0%)°  0(0%) 1 1(100%) 0 (0%) 0 (0%) 1

SEP  Corynebacterium spp.® 000%)°  1(100%)° 0(0%)° 1 000%)°  1(100%)° 0(0%)° 1

NSI ﬁ‘(')‘c"c‘ﬁ,'haem°'yt'c SUEPLO™ 4 (100%):  0(0%)* 0(0%)° 1 0 (0%) 00%)° 00%)° 0
Total bacteria 3(75.0%)° 1(25.0%)° 0(0%)> 4  2(66.7%)> 1(33.3%)° 0(0%)> 3

Antibiotic

Bacteria Levofloxacin Ciprofloxacin

S n (%) IS n (%) R n (%) S n (%) IS n (%) R n (%)
SEP Zg_jbphy'““c”s SPIdEME " 1 (1000%):  0(0%)°  0(0%)° 1 0(0%)°*  0(0%)° 0(0%)* 0
CAB Methicillin-resistant Sta- 1(100%)° 0 (0%)° 0 (0%)> 1 1(100%)? 0 (0%)? 0 (0%)? 1
phylococcus epidermidis®
SEP Corynebacterium spp.® 1(100%)° 0 (0%)? 0 (0%)? 1 0 (0%)* 1(100%)2 0 (0%)° 1
NSl é‘é‘i‘ﬁ,’haem'yﬁc SUEPLO™ 1 (100%):  0(0%)*  0(0%)° 1 0(0%)°  1(100%)° 0(0%)° 1
Total bacteria 4 (100%)? 0 (0%)* 0 (0%)? 4 1(33.3%)> 2(66.7%)* 0(0%)> 3

Antibiotic

Bacteria Tobramycin

Znghylococcus epidermi- 0(0%)

Methicillin-resistant Sta-

SEP 0 (0%) ® 0 (0%) ° 0 0(0%) ® 0(0%)= 1(100%)®

- ) ; ) _‘I

CAB [ iococcus epidermidis® | © ©%)° 00%)°  0(0%)° 0 00%)°  0(0%)° 1(100%)®
SEP Corynebacterium spp.® 0 (0%) ° 1(100%)2  0(0%)? 1 0 (0%) ° 0 (0%) ® 0 (0%) ®
NSII ﬁ‘c')'zt‘iab'haem"'ytic SUepto= ) 504) 00%)°  1(100%)° 1 00%)°  0(0%)° 1(100%)®

Total bacteria 0(0%)°  1(50.0%)° 1(50.0%)° 2 0(0%)°  0(0%)* 3(100%)®
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Table 5. continuation

I S I S S
RS I N R

Staphylococcus epidermi- 0 (0%)> 1(100%)® 0 (0%)?

dis®

Methicillin-resistant Sta-

Al phylococcus epidermidis®

1(100%)* 0 (0%)? 0 (0%)* 1

SEP  Corynebacterium spp.® 1(100%)? 0(0%)? 0 (0%)° 1

Alpha-haemolytic strepto-

NSII o
coccl

0 (0%)° 1(100%)*  0(0%)° 1

Total bacteria 2(50.0%)* 2(50.0%)* 0(0%)? 4

CAB - Catheter-associated bacteremia, SEP- Septicemia, NSII - No source of infection identified, a — Number and percentage of bacteria,
within each indicated group, sensitive, with intermediate sensitivity or resistant to that certain antibiotic, b - Gram-positive bacteria, S - Sus-

ceptible, IS — Intermediately susceptible, R - Resistant

i.e. counting fingers @ 1 m) vs. 1,19 (Snellen 20/310)
(p 0.002), and for post-intraocular surgery exogenous
endophthalmitis LogMar 1.29 (Snellen 20/390) vs. 0.53
(Snellen 20/68) (p 0.007).

DISCUSSION

Endophthalmitis is an ophthalmological emergency,
most commonly caused by bacteria or fungi, which
enter the ocular globe endogenously or exogenous-
ly [10]. Its prognosis varies, depending mostly on the
causal mechanism and the time elapsed from the in-
fection time until the initiation of adequate antibiotic
treatment for the specific isolated microorganism [1].
Intracameral antibiotics have been shown to diminish
the risk of acute postoperative endophthalmitis, but
nevertheless, some cases still occur [14,15]. A recent
study suggested a seasonal variation of exogenous
post-cataract surgery endophthalmitis incidence, but
a confusion bias in the analysis has been suggested
[16,17].

In a 10-year retrospective study published by Shimel
et al.,, they described the characteristics, isolated mi-
croorganisms and susceptibility profile of endophthal-
mitis cases in the Bascom Palmer Eye Institute from
2002 to 2011. The most frequently isolated agents
were Staphylococcus epidermidis in 30.1% of the cases,
followed by Streptococcus viridians (10.9%), Staphylo-
coccus aureus (7.8%) and Candida albicans (5.8%). In
the present study, Staphylococcus epidermidis was also
the most commonly isolated microorganism. Shimel
et al. did not study gram-positive bacteria susceptibil-
ity for imipenem or ceftazidime, but they reported it
for vancomycin (100%) and moxifloxacin (47%). In the
present study for methicillin-resistant Staphylococcus
epidermidis (gram-positive bacteria), the results were
quite different: a susceptibility of 57.9% for vancomy-
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cin and 95% for moxifloxacin were found. This finding
highlights the fact that results in this matter vary geo-
graphically [6].

In a previous report from our Institution in Colombia,
methicillin-resistant coagulase- negative staphylococci
were the most commonly isolated microorganisms in
samples from intraocular fluids taken between June 2011
and January 2012 [18]. For samples taken between Janu-
ary 2013 and June 2016, Staphylococcus coagulase-neg-
ative non-epidermidis was the most commonly isolated
agent from intraocular fluids, followed by Staphylococcus
epidermidis, in samples from intraocular fluids [19].

While the global probability of obtaining a positive vit-
reous humour culture in cases of posttraumatic endoph-
thalmitis varies between 48.4% and 64.8%, in the present
study the value reached 80.2% [5,18,19]. This high posi-
tivity of cultures may be associated to several factors, in-
cluding some related to the patient (contamination at the
time of trauma, delay in seeking ophthalmological care).
However, on the other hand, it may be influenced by the
fact that we follow a very rigorous protocol for sample
collection and processing, and have a microbiological
unit dedicated to eye infections. We have also had very
high culture positivity rates for corneal infections [18,19].

A review of the existent literature on the topic shows
significant variability in aetiological agents of infectious
endophthalmitis. Coagulase-negative Staphylococcus
epidermidis is often the most common agent found,
causing endophthalmitis subsequent to trauma, cataract
surgery, intravitreal injections and posterior vitrectomy
[5-18,20]. Streptococcus spp. and Haemophilus have also
been isolated in cases secondary to glaucoma filtration
surgery [21-24].

The present study showed similar results as those al-
ready previously published, differing slightly in methicil-
lin-resistant Staphylococcus epidermidis being the most
common isolation, also in post-glaucoma filtration sur-
gery endophthalmitis.
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In the present study, the number of cases with endog-
enous endophthalmitis was low (5 patients), so further
statistical evaluation was not possible. Having said this,
the most common isolated microorganisms in cases of
endogenous endophthalmitis were Serratia spp. and
Staphylococcus epidermidis, while other studies pub-
lished worldwide report fungi as the first aetiological
agent in these cases [8]. This possibly occurred because,
in our study cases, sepsis was the most frequently associ-
ated pathology in this context.

Ramakrishnan et al. analysed 955 endophthalmi-
tis cases during a period of 10 years, finding, as in the
present study, that the most common aetiology of en-
dogenous endophthalmitis were bacteria. However,
unlike our findings, they evidenced a high susceptibility
for ceftazidime in which methicillin-resistant Staphylo-
coccus epidermidis was resistant to the antimicrobial in
57.1% of the cases. Hence, we do not recommend the
intravitreal or intravenous indication of ceftazidime in
our population [25].

In a review published by Gokce et al., they stated that
only 88% (not all) of posttraumatic endophthalmitis
cases require posterior pars plana vitrectomy [26]. How-
ever, although we agree with Gokce et al. in that there
is not yet a definitive protocol supported by a well-de-
signed, prospective multicentre clinical study for trau-
matic endophthalmitis, it is very likely that, due to its
complexity and cost, this study will not be carried out
for a long time. Given the recent advances in vitreo-
retinal microsurgery, which make it very safe, and the
good results of our study, including the fact that none
of the patients required enucleation or evisceration, we
recommend performing posterior vitrectomy with vit-
reous humour sampling and intravitreal antibiotic ap-
plication in all cases of endophthalmitis, regardless of
their origin. Although the overall visual results showed
improvement, many patients did not reach 20/200, as
is also shown in other published case series [5,27,28].
Moreover, there were remarkable anatomical results in
our study, compared to other studies that have report-
ed enucleation in 17%, evisceration in 11% and phthisis
bulbi in 35% of the cases [26]. However, in an extremely
severe case of a patient with endogenous endophthal-
mitis, who consulted at our Institution at a later date
and is not included in this series, bilateral enucleation
was required [29].

In our study, all of the endophthalmitis cases post-cat-
aract surgery by phacoemulsification (33 patients) re-
ceived intravitreal antibiotic application, and 94.2% of
them underwent posterior vitrectomy. Also, in the post-
surgical period, depending on the case, intravenous an-
tibiotics were indicated in 65.7% of the cases. Otherwise,
publications by Kelkar's group and Gower’s group report
rates of posterior vitrectomy in post-cataract surgery
endophthalmitis of 46.6% and 45%, respectively. In this
subgroup of endophthalmitis, our visual and anatomical
results were similar to those reported in other studies
[30,31].
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The results of the present study show that the majority
of endophthalmitis cases in our context have an exog-
enous origin, trauma being the leading cause. This situ-
ation may be explained by the fact that our Institution
is a referral centre for rural area patients, and also for
patients whose jobs imply a considerable risk of ocular
accidents. It draws our attention to the fact that the most
common isolated microorganism is part of the skin flora,
presumably because the trauma mechanism inoculates
those agents more easily than those from the external
environment.

Regarding endogenous endophthalmitis, in the pres-
ent study, there were only 5 cases, 4.1% of our whole
sample, which is within the range of the proportion re-
ported in other studies, with respect to endophthalmitis
of any cause [32].

Yannuzzi et al., in a study performed in Miami (Fla,
USA), found that in 53.1% of the endophthalmitis cas-
es caused by Staphylococcus epidermidis, methicillin
resistance was found [33]. The rate of methicillin resis-
tance among S. epidermidis isolates in the present study
was slightly higher (58%). On the other hand, while 1
out of 7 (14.3%) of the cases of S. epidermidis endoph-
thalmitis following trauma in the series reported by
Yannuzzi et al. was caused by methicillin-sensitive mi-
croorganisms, this rate reached 62.5% (20 out of 32
cases) in the present study. Methicillin resistance has
been reported in a wide range among studies on en-
dophthalmitis from different countries. Chiquet et al. in
France reported that methicillin resistance was found
in 45% of patients with post- cataract endophthalmitis
in the coagulase-negative Staphylococcus species form
[34]. In a study with a large sample size (almost 1000
consecutive culture-positive endophthalmitis isolates)
carried out in New York (NY, USA), including cases col-
lected from 1987 to 2011, researchers found that there
was a statistically significant increase in the percentage
of isolates that were resistant to methicillin, reaching
a percentage of 55% for both S. aureus and S. epidermid-
is for the period 2007-2011 [35]. Specifically referring to
cases of post-traumatic endophthalmitis, in another re-
cent study carried out in China, also with a large sample,
more than 1000 cases of positive culture, Liu et al. found
that 60.6% of gram-positive microorganisms isolated
were resistant to methicillin. This percentage is similar
to that found in the present study. This suggests that
methicillin resistance within gram-positive organisms
has increased in some areas of the world and is no lon-
ger restricted to cases of hospital-acquired infections.

A major limitation of our study is its retrospective
nature, and that it includes the analysis of multiple ae-
tiologies with variable clinical courses. Although these
make it difficult to draw conclusions, our results will un-
doubtedly assist in the evidence-based management of
endophthalmitis. The present study contributes to the
knowledge of local microbiological predominance in
endophthalmitis cases and their susceptibility profiles,
which lead us to suggest vancomycin, moxifloxacin and
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imipenem as first-line antimicrobials for infectious en-
dophthalmitis, either its intravitreal, systemic or com-
bined application.

CONCLUSION

Endophthalmitis is a potential sight-threatening condi-
tion, especially in cases of inadequate treatment. For this
reason, antimicrobial therapy should be guided by vitre-
ous humour culture, to assure that the causative microor-

ganism is susceptible to the selected agent. The results of
our study lead us to propose vancomycin, moxifloxacin
or imipenem as first-line antimicrobial options.
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