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Abstract: [ Objective] To analyze the microbial culture positivity rate, pathogen spectrum, prevalence of multidrug—
resistant organisms (MDROs) , and differences among donor procurement sources in corneas from the Eye Bank of
Guangdong Province, and to provide evidence for eye bank quality control and the prevention of post—keratoplasty
infections. [ Methods] This retrospective study included 7 442 donor corneas procured by the Eye Bank of Guangdong
Province and used for keratoplasty at Zhongshan Ophthalmic Center, Sun Yat—sen University, between 2018 and 2025.
During surgery, donor corneoscleral rim tissue was excised for bacterial and fungal culture. Culture—positive specimens

underwent microbial identification and antimicrobial susceptibility testing (AST). Culture—positive corneas were compared
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across study years, pathogen categories, and donor procurement sources.[ Results] Of the 7 442 donor corneas, 251 were
culture—positive, corresponding to an overall culture positivity rate of 3.37%, with annual rates ranging from 1.50% to
5.31%. Among culture—positive corneas, 178 (70.92%) yielded bacteria alone, 72 (28.68%) yielded fungi alone, and 1
(0.40%) yielded both bacteria and fungi. Candida spp. and Aspergillus spp. were the predominant fungal isolates. Gram—
negative bacteria were more frequently isolated than Gram—positive bacteria. The most common bacterial isolates were
Acinetobacter baumannii, Staphylococcus epidermidis, Stenotrophomonas maltophilia, Enterococcus faecium, and
Pseudomonas fluorescens. MDROs accounted for 75.47% of bacterial isolates, predominantly Acinetobacter baumannit,
Staphylococcus epidermidis, and Enterococcus faecium, and demonstrated an increasing trend over the study period. Donor
corneas procured through the Hospital Cornea Retrieval Program (HCRP) had a higher culture positivity rate than those
obtained through Organ Procurement Organization (OPO) (P<0.000 1). Among culture—positive donor corneas, the
proportion of fungal culture—positive corneas was significantly higher in the HCRP group than in the OPO group (P=0.001
5), whereas the proportion of MDROs among bacterial culture—positive corneas was significantly higher in the OPO group
than that in the HCRP group (P=0.005 2).[Conclusions] The overall culture positivity rate of donor corneas from the Eye
Bank of Guangdong Province is relatively low, indicating that the risk of microbial contamination is controlled. However,
pathogen profiles and antimicrobial resistance patterns varies by procurement source. Ongoing microbiological and
antimicrobial resistance surveillance, together with optimized donor risk assessment and timely reporting of culture
results, may further improve eye bank quality management and help inform strategies for preventing post—keratoplasty
infections.

Key words: donor cornea; eye bank; corneal transplantation; microbiological culture; multidrug-resistant

organisms
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Table 1 Distribution of fungal isolates recovered from culture—positive donor corneas

Fungal isolate

No. of isolates/n

Among fungal isolates/%

Candida spp.
Candida albicans
Candida tropicalis
Candida parapsilosts
Candida glabrata
Candida orthopsilosis
Unidentified Candida spp.
Other yeast-like fungi
Aspergillus spp.
Aspergillus flavus
Aspergillus fumigatus
Aspergillus versicolor
Unidentified Aspergillus spp.
Fusartum spp.
Dematiaceous filamentous fungi

Other filamentous fungi

34 46.58
11 15.07
5 6.85
3 4.11
1 1.37
1 1.37
13 17.81
2 2.74
15 20.55
10 13.70
2 2.74
1 1.37
2 2.74
5 6.85
5 6.85
12 16.44

Percentages are calculated based on the total number of fungal isolates. n: number of isolates; %: percentage.
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Table 2 Distribution of Gram—negative isolates recovered from culture—positive donor corneas

Gram—negative bacterial isolate No. of isolates/n

Among Gram—negative isolates/% Among all bacterial isolates/%

Acinetobacter spp. 42
Acinetobacter baumannii 42
Stenotrophomonas spp. 21
Stenotrophomonas maltophilia 21
Pseudomonas spp. 16
Pseudomonas fluorescens 11
Pseudomonas putida 2
Pseudomonas aeruginosa 2’
Pseudomonas oleovorans 1
Pseudomonas viridiflava 1
Klebsiella spp. 6
Klebsiella pneumoniae 6
Escherichia spp. 4
Escherichia coli 4
Elizabethkingia spp. 3
Elizabethkingia meningoseptica 3
Enterobacter spp. 2
Enterobacter amnigenus 2
Sphingomonas spp. 2
Sphingomonas paucimobilis 2
Myroides spp. 2
Delftia spp. 2
Aeromonas spp. 1
Aeromonas punctata 1
Proteus spp. 1
Proteus mirabilis 1

41.18 23.46
41.18 23.46
20.59 11.73
20.59 11.73
15.69 8.94
10.78 6.15
1.96 1.12
1.96 1.12
0.98 0.56
0.98 0.56
5.88 3.35
5.88 3.35
3.92 2.23
3.92 2.23
2.94 1.68
2.94 1.68
1.96 1.12
1.96 1.12
1.96 1.12
1.96 1.12
1.96 1.12
1.96 1.12
0.98 0.56
0.98 0.56
0.98 0.56
0.98 0.56

" One sample simultaneously yielded Pseudomonas aeruginosa and Pseudomonas oleovorans. Percentages are calculated based on the total num-

ber of Gram—negative bacterial isolates or the total number of bacterial isolates , respectively. n: number of isolates; %: percentage.
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Table 3 Distribution of Gram— positive isolates recovered from culture—positive donor corneas

Gram—positive bacterial isolate No. of isolates/n

Among Gram—positive isolates/%  Among all bacterial isolates/%

Staphylococcus spp. 45
Staphylococcus epidermidis 25
Staphylococcus aureus 7
Staphylococcus haemolyticus 4
Staphylococcus hominis 3
Staphylococcus capitis 3
Staphylococcus cohnii subsp. urealyticus 1
Staphylococcus warneri 1
Staphylococcus lugdunensis 1

Enterococcus spp. 14
Enterococcus faecium 14

Micrococcus spp. 5
Micrococcus luteus 5

Bacillus spp. 2
Bacillus subtilis 1
Bacillus cereus 1

Kocuria spp. 1
Kocuria varians 1

Paenibacillus spp. 1
Paenibacillus provencensis 1

Streptococcus spp. 1
Streptococcus sanguinis 1

Microbacterium spp. 1
Microbactertum aurum 1

Cutibacterium spp. 1
Cutibacterium avidum 1

Unidentified Gram—positive bacillus 1

Unidentified Gram—positive coccus 1

58.44 25.14
32.47 13.97
9.09 3.91
5.19 2.23
3.90 1.68
3.90 1.68
1.30 0.56
1.30 0.56
1.30 0.56
18.18 7.82
18.18 7.82
6.49 2.79
6.49 2.79
2.60 1.12
1.30 0.56
1.30 0.56
1.30 0.56
1.30 0.56
1.30 0.56
1.30 0.56
1.30 0.56
1.30 0.56
1.30 0.56
1.30 0.56
1.30 0.56
1.30 0.56
1.30 0.56
1.30 0.56

Percentages are calculated based on the total number of Gram—positive bacterial isolates or the total number of bacterial isolates , respectively.

n: number of isolates; %: percentage.
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Fig. 2 Pathogen composition of microbial culture—positive donor corneas from 2018 to 2025

KT (17/31,54.84%; K 4E) . EAK |- OPO KI5
PR A1 B MDROs K H3 EE A3 55 F HCRP R I At 4 £y
(& 4F) .
3 it
AHI S I BT A3 AT 1) 2R 44 TR PR R AR R 1)
WAESEFREA R . DUCEE A A Y 35 57
PH M A T AR AT, (L Fh T HIR R AL A A S0 B i
R, 32 A BEHE AR R 2 BT AR EU
RN RAFERAE B AR S I 252 ), R AR A — 2 4
IR 52 2035 e, RS T JR A A 2 W A
45 S E HLA A R R
AN T) [ G R it DX 41 3 ) AR A 55 7 BH 5

%%’iﬁjﬁ H 5047 7 X R KRR 35077k R

i a5 B R Y5 R MR 2 o s A A DDA G . M
&jﬁ‘ﬂé‘/}l‘lﬁ/l\ﬁﬁﬁﬁﬁtﬁﬁ 0C )5 (31 °C~37 °C, f#
FERFIRIZ9 1 7 ) PRAFARE B, 38 5 ] 6 A A XA
AT A PRSI, B R X T 46, AT B8 ¥ e
W T, ] AR ORIE A2 AR e 4 o ok [ X PR
WFFEHIE , OC J7 5 5 PP R 29 5.5% 5[] — b
X 55 — 00 14 4F [1EPE A 5T 5w | S 44T B 85 57 B
PR N 6.8%(5.2%~8.9% )7, 18 &I HIR 22 () AH 5% 4
EAFTER R 2E 5, I 4F 15 5% FH A 2N 1.8%~
7.8% , PAOLECA 5.3%"°" o WAV FIHT PG 2% R
£ R FE BHAE R 1.09%~2.5%"">" 3V I A1 5 [
FE R HS (2 °C~8 °C, R AE I 8] 2 7~14 d) f#
FEFRE 30 7R v B HORE R il Al 264G, B



55 53] TELHET- A R PR A f1 RS W 35 37 25 5 B o o i 893

R4 FHERREFRAEREE R BEDRHER

Table 4 Microbial isolates detected in paired culture—positive donor corneas from the same donors

Year
Microorganism Total/n
2018 2019 2020 2021 2022 2023 2024 2025
Fungi
Candida spp. 1 = = - - - = = 1
Aspergillus spp. - - 1 = - - - _ 1
Unidentified filamentous fungi - - - 1 = - — - 1
non-MDROs
Staphylococcus aureus = - - 1 = = = - 1
MDROs
Acinetobacter baumannii = = 1 1 1 1 = 1 5
Pseudomonas fluorescens 3 = = - - - — = 3
Enterococcus faecium 1 = = - - = = = 1
Stenotrophomonas maltophilia 1 - - - - = - - 1
Enterobacter amnigenus = = 1 - - = = = 1
Klebsiella pneumoniae = - - 1 = = = - 1
Bacteria without AST
Staphylococcus capitis - - - = = - - 1 1
Discordant culture results 2 - 1 2 - - = = 5
Total paired corneas/n 8 = 4 6 1 1 = 2 22

Each pair represents bilateral culture—positive donor corneas obtained from the same donor. Discordant culture results indicate paired corneas

from the same donor with different microbial culture findings. MDROs: multidrug-resistant organisms; non—-MDROs: non—multidrug-resistant or-

ganisms; AST: antimicrobial susceptibility testing; n: number of paired donor corneas.
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A: Proportions of isolates among MDROs culture—positive corneas from 2018 to 2024 (n=120). B: Annual numbers of MDROs culture—positive
corneas and their proportions among bacterial culture—positive corneas from 2018 to 2024 (y=4.043x — 8101, P=0.280 0, R>“0.226 8). Simple linear
regression was used. MDROs: multidrug—resistant organisms.
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Fig.3 Detection of multidrug-resistant organisms in donor corneas from 2018 to 2024
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Table 5 Distribution of microbial isolates among donor corneas from different sources

Source Culture result Year Total/n
2018 2019 2020 2021 2022 2023 2024 2025
OPO Fungi 6 4 10 g = 7 4 5 45
Bacteria 24 6 26 14 27 20 10 20 147
non—-MDROs 5 4 5 2 4 2 3 NE 25
MDROs 19 2 21 12 23 18 7 NE 102
Fungi & Bacteria = = 1 = = = = = 1
HCRP Fungi 5 3 4 10 1 3 = 1 27
Bacteria 6 = 6 9 6 3 1 = 31
non—-MDROs 2 = 4 6 2 = = NE 14
MDROs 4 = 2 3 4 3 1 NE 17
Fungi & Bacteria - - = - -~ - - - 0

" The antimicrobial susceptibility testing (AST) results indicated a MDRO in this sample. OPO: Organ Procurement Organization; HCRP:
Hospital Cornea Recovery Program; MDROs: multidrug-resistant organisms; non—MDROs: non—-multidrug-resistant organisms; NE: not evalu-
able; n: number of culture—positive donor corneas. NE indicates that the number of MDROs and non—-MDROs could not be determined because

AST was not performed for all relevant bacterial isolates.
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A: Proportions of positive and negative corneas from OPO and HCRP, 2018 to 2025 (P < 0.000 1). B: Annual proportions of positive and negative
corneas from OPO and HCRP (Year=2020, P=0.009 5; Year=2021, P <0.000 1). C: Proportions of fungal culture—positive and bacterial culture—
positive corneas from OPO and HCRP, 2018-2025 (P=0.001 5). D: Annual proportions of fungal culture—positive and bacterial culture—positive corneas
from OPO and HCRP. E: Proportions of non—-MDROs culture—positive and MDROs culture—positive corneas from OPO and HCRP, 2018-2024 (P=
0.005 2). F: Annual proportions of non-MDROs culture—positive and MDROs culture—positive corneas from OPO and HCRP (Year=2020, P=0.034 2;

Year=2021, P=0.022 8). Fisher’s exact test was used. P <0.05; P <0.01; “P <0.000 1. MDROs: multidrug—-resistant organisms; non—MDROs: non—

multidrug—resistant organisms.
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Fig. 4 Comparison of microbial culture results among donor corneas from OPO and HCRP
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