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[ Abstract] Objective To investigate the ocular pathogen spectrum and drug sensitivity characteristics of
patients to be diagnosed with infectious keratitis within 10 years in two tertiary hospitals in Nantong City, Jiangsu
Province, eastern China. =~ Methods A cross-sectional study was conducted. Microbial culture specimens from
consecutive 1 404 patients with suspected infectious keratitis admitted to the Department of Ophthalmology at the First
People’s Hospital of Nantong City and Nantong University Affiliated Hospital from January 2014 to October 2023 were
collected. The patients” general data, etiology and drug sensitivity test results were analyzed. This study adhered to the
Declaration of Helsinki. The study protocol was approved by the Ethics Committee of Nantong First People’s Hospital
(No.2021KT273) and Nantong University Affiliated Hospital (No.2019-K068).  Results Among 1 404 patients
with suspected infectious keratitis, the positive rate of microbial culture was 37.04% (520/1 404). A total of 537
strains were isolated and cultured, with fungi accounting for 69.09% (371/537) and bacteria accounting for 30.91%
(166/537). The common bacterial genera in fungal keratitis were Fusarium (47.17% ,175/371), Alternaria
(15.90% ,59/371) , Aspergillus ( 14.56% ,54/371), Certospora ( 10.78% ,40/371) and Penicillium (3.50%
13/371) . The annual composition ratio of Fusarium showed a downward trend, while Certospora showed an upward
trend. The common bacteria in bacterial keratitis were Staphylococcus epidermidis (24.10% ,40/166) , Streptococcus
pneumoniae ( 17.47% ,29/166 ) , Pseudomonas aeruginosa ( 13.25% ,22/166) , Staphylococcus aureus (6.63% ,
11/166) and Corynebacterium macginleyi (4.22% ,7/166). The annual composition ratio of Pseudomonas aeruginosa
showed an increasing trend. The resistance rates of gram-positive bacteria to levofloxacin and vancomycin were 36.26%
and 0% respectively,and the resistance rates of gram-negative bacteria to aminoglycosides and ceftazidime were <10%.
A total of 61 bacterial strains (40.94% ) were multi-drug resistant. ~ Conclusions  Fusarium is common in fungal
keratitis, and Corynebacterium macginleyi in bacterial keratitis may be a microbial feature in Nantong City.

Levofloxacin may no longer be suitable as a first-line antibiotic for topical ocular use.
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Figure 1 Trend of the composition ratio of bacteria and fungi in

HIRIE (%)

infectious keratitis over time from 2014 to 2023
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Table 1 Distribution of bacterial and fungal genera isolated
from ocular specimens with microbial keratitis from
2014 to 2023

GBS it (N=520) T L (%)
FL A bR 371 69. 09
e 7 T IR 175 32.59
A 1t R 59 10. 99
i 25 14 ) 54 10. 06
HELME 40 7.45
HEWR 13 2.42
a7 _es) 8 1.49
o R 4 0.74
A5 A2 )R 3 0.56
155 %8 3 0.56
HAth 12 2.23
EINESNER /S 166 31.92
GPC 101 19.42
HIATER T R 61 11.73
R T R 35 6.73
J BR T & 3 0.58
T S R 2 0.38
GNB 46 8.85
B 0 R R 25 4.81
1 FF 1 JE 3 0.58
SR R 2 0.38
Ji B S L T 2 0.38
R R 2 0.38
B AR 2 0.38
0% A T R 2 0.38
HoAt 8 1.49
GPB 18 3.46
AT W )R 8 1.54
W R 4 0.77
AT R 3 0.58
HoAth 3 0.58
GNC 1 0.19
KL R 1 0.19

H:GPC: 2% [ BR B ; GNB : 4 2 [ 4 4T B ; GPB . 5 22 FH AT 1 5
GNC: ¥ 2 PR BRI
Note: GPC; gram-positive cocci; GNB: gram-negative bacilli; GPB: gram-

positive bacillus ; GNC ; gram-negative coccus
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Figure 2 Trends of the composition ratio of 5 common fungi genera

in fungal Keratitis over time from 2014 to 2023 The annual

composition ratio of Fusarium showed a downward trend , while the annual
composition ratio of Sedospora showed an upward trend. The annual trend
of the composition ratio of other bacterial genera showed no obvious

pattern
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Figure 3 Trend of the composition ratio of 5 common bacteria in
bacterial keratitis over time from 2014 to 2023 Composition ratio of

Pseudomonas aeruginosa showed an increasing trend
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Table 2 Analysis of resistance of GPC,GNB
and GPB to different drugs (%, R/N])

%) B GPC GNB GPB

W T 2
bANTRI 32.11(35/109)  51.72(30/58)  4.76(2/42)  33.33(3/9)
EERDE  24.26(33/136)  36.26(32/91)  0.00(0/42)  33.33(1/3)
B 16.46(13/79) 16.46(13/79)

HERE
HHEC 56.86(58/102)  60.87(56/92) 20.00(2/10)
TG 47.27(26/55) 47.27(26/55)
WR 3L 75 5.13(2/39) 5.13(2/39)

HAREH %
KAkEZ 4.76(5/105) 7.27(4/55) 0.00(0/41)  11.11(1/9)
THEE 5.41(2/37) 5.41(2/37)
Bk 2 0.00(0/44) 0.00(0/44)
Sk A 2.17(1/46) 4.00(1/25) 0.00(0/17)  0.00(0/4)
kARG 6.00(3/50) 6.06(2/33)  14.29(1/7) 0.00(0/9)
S 7 nE 4.76(2/42) 4.76(2/42)
S 0.00(0/53) 0.00(0/1) 0.00(0/44)  0.00(0/8)
38y 1.28(1/78) 0.00(0/25) 2.27(1/44)  0.00(0/9)
T e e v 2.44(1/41) 2.50(1/40)  0.00(0/1)

Hib
Al 7.69(3/39) 7.69(3/39)
M3 % 36.79(39/106)  40.66(37/91)  20.00(1/5) 11.11(1/9)
AHE 67.00(67/100)  64.44(58/90) 90.00(9/10)
WMEE 48.61(35/72) 42.86(27/63) 88.89(8/9)
A%% 5.41(2/37) 6.06(2/33) 0.00(0/1) 0.00(0/2)
&R 0.00(0/100) 0.00(0/91) 0.00(0/9)

TE :GPC 22 [ PEBR 14 5 GNB 5 22 [ VE AT 14 ; GPB - ¥ 22 AR AT 115 R
250y U 3 7 S S T 24 1) 20 T K N AT 25 4 U 0 A () 2 TR K

Note ; GPC ; gram-positive coccus; GNB; gram-negative bacilli; GPB; gram-
positive bacillus; R: antimicrobial susceptibility testing identified as drug
resistant; N ; the number of bacteria subjected to antimicrobial susceptibility

testing

2019—2023 4 JF i 40 B % 0 8 i 28 0 Y 2R 1
i 25 W% 55 F 2014—2018 4E JiF . 2014—2018 4E Jif I
2019—2023 4F B G40 R 6 R 9 10 B LA SRR AL LR
RER SMIE WK DU R AR REMAHER
i 25 % HL A, 22 S TC G024 8 L (X? = 0. 899 2. 688,
0. 139 .2.542 1.537.0. 425 .0. 666 .0. 205, % P>0.05)
(%3),
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Table 3 Comparison of drug resistance rate of total bacteria to common drugs in different time periods ( %, R/N])

A4y HR A R R o+ AL WK PUFRE" qEHER Amz
2014—2018 27.27(12/44) 18.87(10/53) 9.09(4/44) 10.53(2/19) 5.56(1/16) 35.71(15/42) 71.05(27/38)  7.69(1/13)
2019—2023 35.38(23/65) 27.71(23/83) 1.64(1/61) 0.00(0/23) 0.00(0/22) 37.50(24/64) 64.52(40/62) 4.17(1/24)
X? U 0. 899 2. 688 - - 0. 425 0. 666 -

P 1 0.706 0.212 0.131 0.999 0.715 0. 885 0.771 0.586

s (aX? K 3 ;b: Fisher K #k30)

Note : ( a.x? test; b: Fisher exact test)

susceptibility testing; —:no data
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Figure 4

A ; Staphylococcus epidermidis B : Streptococcus pneumoniae

E: Corynebacterium macginleyi

C: Pseudomonas aeruginosa

Drug sensitivity analysis of five common bacteria in bacterial keratitis from 2014 to 2023

D : Staphylococcus aureus
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% 4 FEREE MDRO L8[ %, (MDRO 4 %/N) |
Table 4 Comparison of MDRO proportion in different time
periods ( %, MDRO/N])

Ay & MDRO WK B MDRO 4#£ ¥k & MDRO
2014—2018  37.70(23/61) 52.38(11/21) 27.27(6/22)

2019—2023  43.18(38/88) 60.90(20/33) 31.82(14/44)
Xl 0. 447 0. 355 0. 143
P Al 0. 504 0.551 0.705

(X #5)  MDRO.: 2 T 25 5 5 NV A7 25 9 US04 19 20 T 5K
Note ; (X2 test)

bacteria subjected to antimicrobial susceptibility testing

MDRO : multi-drug resistant organism; N:the number of
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