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Purpose: To investigate the clinical features and prognosis associated with endogenous endophthalmitis (EE) in western
Gyeongsangnam-do over an 11-year period.

Methods: This study was a retrospective review of the medical records of 24 patients (33 eyes) who presented with endogenous
endophthalmitis at the Gyeongsang National University Hospital from 2007 to 2017.

Results: The mean age of onset was 63.2 years, and 58.3% of the patients were men. Bilateral involvement was observed in
nine patients (37.5%). Liver abscess (30.3%) and urinary tract infection (24.2%) were the most common extraocular sources of
infection. Positive culture result was noted in 72.7% of the patients. The most common causative agents were gram-negative or-
ganisms (45.8%); the most commonly isolated microorganism was Klebsiella pneumoniae. Vitreous tapping and intravitreal anti-
biotic injection were performed in all patients; pars plana vitrectomy with intravitreal injection of antibiotics was performed in

12 eyes (36.4%). Enucleation and evisceration were performed in six eyes (18.2%). Initial visual acuity worse than hand motion
was associated with a significantly worse visual outcome (p = 0.001).

Conclusions: In our study, EE showed a poor visual prognosis, irrespective of treatment. Poor initial visual acuity was predictive
of poor visual outcome. Liver abscess and urinary tract infections were common extraocular sources of EE and K. pneumoniae
was the most common causative organism.
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Table 1. Demographics of 24 patients with endogenous en-
dophthalmitis

Characteristic Value
Number of eyes 33

Age (years) 63.2 £ 9.2
Gender (M/F) 14/10
Laterality (right/left/bilateral) 9/6/9 (37.5/25.0/37.5)
Baseline BCVA (logMAR) 2.0+ 0.9

Final BCVA (logMAR) 2.1+ 1.1

Interval between onset and treatment
(days)

6.3 + 5.0 (1-21)

Culture positive 25 (75.8)
Globe loss (evisceration, enucleation) 6 (18.2)
PPV treatment 12 (36.4)

Values are presented as mean + standard deviation (range) or num-
ber (%).

M/F = male/female; BCVA = best-corrected visual acuity;
logMAR = the logarithm of the minimal angle of resolution; PPV
= pars planar vitrectomy.
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Table 2. Microbial isolates from blood, aqueous and vitreous
samples of patients with endogenous endophthalmitis (n = 33)

Causative organisms Total (positivity rate, %)

Culture positive 25 (75.8)
Culture negative 8 (24.2)
Gram-positive organisms 9 (36.0)
Streptococcus agalactiae 4 (16.0)
CNS 14.0)
Streptococcus pneumoniae 1(4.0)
Enterococcus faecalis 2 (8.0)
Gram-negative organisms 11 (44.0)
Klebsiella pneumoniae 7 (28.0)
Escherichia coli 3(12.0)
Pseudomonas aeruginosa 1 4.0
Fungus 5 (20.0)
Candida albicans 3 (12.0)
Candida tropicalis 2 (8.0)

Values are presented as number (%).
CNS = coagulase negative staphylococcus.

16
14
. u Dibetes (15, 62.5%)
10 u Cancer (8, 33.3%)
8 # Chronic kideny disease (5, 20.8%)
6 - ® Liver cirrhosis (4, 16.74%)
4 -
2
0-

Systemic factor

Figure 1. Identifiable associated systemic factors of patients
with endogenous endophthalmitis. Diabetes is the leading sys-
temic factor following cancer, chronic kidney disease and liver
cirrhosis.
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mm Liver abscess (10, 30.3%)
Unknown (10, 30.3%)

mm Urinary tract infection (8, 24.2%)
Infective endocarditis (3, 9.1%)

= Septic pneumonia (2, 6.1%)

Total =33

Figure 2. Identifiable presumed infection source of patients
with endogenous endophthalmitis. Note that liver abscess is the
leading cause of presumed infection source.

Table 3. Prognostic factors associated with poor visual outcome

Characteristic p-value' OR

Culture positive 0.550 0.51 (0.05-5.32)
Age older than 65 years 0.360 2.71 (0.34-37.41)
Interval from ocular sx. to 0.115 3.21 (0.61-23.21)

treatment’ (>1 day)

Baseline VA worse than CF 0.001 4.50 (1.71-20.55)
Diabetes 0.989 1.02 (0.05-18.18)
No vitrectomy 0.125 4.35 (0.67-46.01)

Values are presented as number (range).

OR = odds ratio; sx. = symptom; VA = visual acuity; CF, count-
ing finger.

*Adjusted odds ratio by firth logistic regression; ftreatment means
intravitreal antibiotics injection +/- pars plana vitrectomy.
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Table 4. Reported studies of endogenous endophthalmitis in a Korean population

Most common Most common  Most common Culture Vitrectomy
Author Method . . . . . ..
underlying disease infection source Organism positivity (%) (%)
Hwang et al (2009)12 10 patients (12 eyes), Diabetes Liver abscess  Candaia species 90.9 50
single center, 1998-2008
Lee et al (2012)1 80 patients (97 eyes), Diabetes, Liver abscess Klebsiella 77.5 60.8
single center, 1996-2010 liver cirrhosis pneumoniae
Lim et al (2014)21 43 patients (57 eyes), Diabetes, Liver abscess Klebsiella 75.4 40.3
multi-center, 2005-2011 liver cirrhosis pneumoniae
Cho et al (2018)5 48 patients (61eyes) Diabetes, Liver abscess Klebsiella 82 55.5
multi-center, 2006-2013 liver cirrhosis pneumoniae
Current study 24 patients (33 eyes) Diabetes, Liver abscess Klebsiella 72.7 27.3
single center, 2009-2017 cancer pneumoniae
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Appendix 1. The clinical summary of patients with endogenous endophthalmitis.

Case Sex/age/eye Associated systemic factor Presumed infectious source Causative organisms
1 F/55/0D Diabetes, heart myxoma, stomach sarcoma Liver abscess Klebsiella pneumoniae
2 F/64/O0U  Diabetes Liver abscess Enterococcus faecalis
3 M/64/0D  Stomach cancer Unknown Candida albicans
4 F/78/0D Chronic kidney disease Urinary tract infection Candida albicans
5 M/56/0S  Diabetes, hypertension, alcoholic liver cirrhosis Acute pyelonephritis, renal abscess Klebsiella pneumoniae
6 M/52/0D  Alcoholic liver cirrhosis Liver abscess Klebsiella pneumoniae
7 M/66/0D  Chronic kidney disease, spinal cord injury Acute pyelonephritis Pseudomonas aeruginosa
8 M/75/08 Diabetes Liver abscess, prostate abscess Klebsiella pneumoniae
9 F/72/0S Diabetes, hypertension, gastric cancer Liver abscess Klebsiella pneumoniae
10 F/59/0U  Breast cancer Unknown No growth
11 F/59/0U  HBV carrier Infective endocarditis No growth
12 F/67/0U Diabetes, chronic kidney disease Unknown Streptococcus agalactiae
13 M/79/0D  Hypertension, gallbladder cancer, oral Infective endocarditis No growth
candidiasis
14 M/51/08 Alcoholic liver cirrhosis, hepatocellular cancer ~ Unknown Streptococcus agalactiae
15 M/50/0D  Diabetes Septic penumonia Coagulase negative
staphylococcus
16 F/58/0U  Diabetes, bronchial asthma, hyperlipidemia Unknown Candida tropicalis
17 M/58/0S Diabetes, cholangiocarcinoma, Septic pnuemonia Streptococcus pneumoniae
18 F/63/0S Alcoholic liver cirrhosis Unknown Streptococcus agalactiae
19 F/64/0D  Diabetes, chronic kidney disease, angina Urinary tract infection Escherichia coli
20 M/72/0U  Diabetes, chronic kidney disease, complete AV Liver abscess No growth
block
21 M/51/0U  Diabetes, oral candidiasis Emphysematous pyelonephritis, Escherichia coli
psoas abscess
22 M/80/0OU  Diabetes, hypothyrodism Acute pyelonephritis No growth
23 M/68/0OD  Diabetes, bladder cancer Unknown Candida albicans
24 M/55/0U  Diabetes Liver abscess, prostate abscess, Klebsiella pneumoniae

brain abscess

F = female; OD = oculus dexter; OU = oculus unitas; M = male; OS = oculus sinister; HBV = hepatitis B virus; AV = atrioventricular.
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Appendix 2. Treatment and visual outcomes of patients with endogenous endophthalmitis.

Case  Causative organisms Intravitreal agents Systemic Treatment Surgery Initial VA Final VA

(logMAR) (logMAR)
1 K. pneumoniae Vancomycin, ceftazidime  Vancomycin, ceftazidime - 2.0 2.9
2 E. faecalis Vancomycin, ceftazidime = Vancomycin, ceftazidime, 2nd PPV, R 2.3 2.0
tobramycin 2nd PPV, L 2.3 2.0
3 C. albicans Vancomycin, ceftazidime  Fluconazole - 2.6 2.6
4 C. albicans Amphotericin B Fluconazole 2nd PPV 1.2 2.9
5 K. pneumoniae Vancomycin, ceftazidime  Ceftriaxone Enucleation 2.6 2.9
6 K. pneumoniae Vancomycin, ceftazidime  Vancomycin, ceftazidime Enucleation 2.9 2.9
7 P. aeruginosa Vancomycin, ceftazidime  Ceftriaxone - 2.6 2.9
8 K. pneumoniae Vancomycin, ceftazidime  Vancomycin, ceftazidime Evisceration 2.3 2.9
9 K. pneumoniae Vancomycin, ceftazidime  Ceftriaxone 1st PPV 0.3 0.18
10 No growth Amphotericin B Amphotericin B Evisceration, R 2.6 2.9
- 0.3 0.05
11 No growth Vancomycin, ceftazidime  Vancomycin, ceftazidime - 0.5 0.2
- 2.9 2.9
12 S. agalactiae Vancomycin, ceftazidime  Vancomycin, metronidazole - 1.0 2.3
- 23 2.3
13 No growth Vancomycin, ceftazidime  Ceftriaxone - 2.0 2.3
14 S. agalactiae Vancomycin, ceftazidime  Ampicillin - 2.9 2.9
15 Coagulase negative  Vancomycin, ceftazidime  Piperacillin, tazobactam, - 2.9 2.9

staphylococcus ciprofloxacin

16 C. tropicalis Amphotericin B Fluconazole Ist PPV, R 0.2 0.3
17 S. pneumoniae Vancomycin, ceftazidime  Vancomycin, ceftazidime 2nd PPV, R 2.3 2.3
Ist PPV, L 23 2.3
18 S. agalactiae Vancomycin, ceftazidime  Ceftriaxone - 2.9 2.9
19 E. coli Vancomycin, ceftazidime  Ceftriaxone - 2.6 2.9
20 No growth Vancomycin, ceftazidime  Vancomycin, ceftazidime, Ist PPV, R 2.0 2.6
albendazole 3rd PPV, L 1.2 2.3
21 E. coli Vancomycin, ceftazidime  Ciprofloxacin Enucleation, R 2.9 2.9
Enucleation, L 2.9 2.9
22 No growth Vancomycin, ceftazidime  Ceftriaxone - 0.7 0.05
2nd PPV, L 2.0 0.54
23 C. albicans Voriconazole Voriconazole 2nd PPV 2.0 1.6
24 K. pneumoniae Vancomycin, ceftazidime  Ceftriaxone - 0 0.18
Ist PPV, L 2.3 2.9

VA = visual acuity; logMAR = the logarithm of the minimal angle of resolution; PPV = pars planar vitrectomy; R = right; L = left.
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