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Antimicrobial resistance and changing trend of pathogens from patients
with infectious endophthalmitis. an analysis on 10-year data in Xingtai area

ZHOU Chuangi'?*?, GAO Junkun®>?**, XU Na'?’, WANG Yuzhao'?’, XIA Jianpu'?’
(1. Department of Laboratory Medicine , Hebei Eye Hospital , Xingtai 054001, China; 2. He-
bei Provincial Key Laboratory of Ophthalmology , Xingtai 054001, China; 3. Hebei Provincial
Clinical Research Center for Eye Diseases, Xingtai 054001, China; 4. Department of Health-
care-associated Infection Management , Hebei Eye Hospital , Xingtai 054001, China)

[Abstract] Objective To retrospectively analyze pathogen distribution, antimicrobial resistance, and their chan-

ging trends in patients with infectious endophthalmitis admitted to a hospital in Xingtai area during the past 10

years. Methods Patients with infectious endophthalmitis and were detected pathogens admitted to Hebei Eye Hos-
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pital from January 2014 to December 2023 were selected for a retrospective study. Culture results and antimicrobial
resistance of pathogens from patients with endophthalmitis were summarized and analyzed. The mutation character-
istics of resistance genes and cassette chromosome recombinase genes in methicillin-resistant Sta phylococcus epider-
midis (MRSE) strains were explored. In vitro virulence between MRSE strains carrying mutant and non-mutant
genes was compared using serum killing test. Results A total of 671 patients (671 eyes) with infectious endoph-
thalmitis were included in the study, with 484 pathogenic strains (from 484 eyes) isolated. The average age of pa-
tients was (65. 66 * 25, 14) years old. There were no statistically significant differences in the constituent rates of
pathogens among infectious endophthalmitis patients of different genders and ages (both P>0. 05). Incidence of in-
fectious endophthalmitis was higher in summer and lower in winter. Except 2018, there were statistically significant
differences in the constituent rate of infectious endophthalmitis among different seasons from 2016 to 2023 (all P<C
0.05). A total of 176 strains of Staphylococcus epidermidis, 81 strains of Streptococcus, and 48 strains of Pseudo-
monas aeruginosa were isolated. The resistance rates of Staphylococcus epidermidis to penicillin, erythromycin,
and oxacillin were all over 40% , with a resistance rate of 64.20% to penicillin. From 2019 to 2023, the resistance
rates of Staphylococcus epidermidis to penicillin, erythromycin, oxacillin, compound sulfamethoxazole, and cipro-
floxacin were all higher than those from 2014 to 2018, and the differences were all statistically significant (all P<C
0.05). The resistance rates of Streptococcus to azithromycin, erythromycin, and clindamycin were all over 80%.
The resistance rate of Pseudomonas aeruginosa to both ciprofloxacin and piperacillin exceeded 70%. Among the 113
MRSE strains, the resistance genes ermA, ermB, and ermC accounted for 12.39% (n=14), 13.27% (n=15),
and 74. 34% (n = 84), respectively.
ccrA2-ccrB2, and ccrA3-ccrB3 types.

mutation rate of 81.42% (92/113).

The cassette chromosome recombinase genes mainly included ccrAl-cerB1,
Gene mutations were detected from all three types of resistance genes, with a
The colony count of antimicrobial-resistant gene-mutated Staphylococcus epi-
dermidis was higher than that of non-mutated strains in serum killing test at 2 and 3 hours (both P<C0. 05).
Conclusion The constituent rates of pathogens in infectious endophthalmitis remained stable over the 10 years, with
the highest proportion in summer and the lowest in winter. The detection rate of antimicrobial-resistant pathogens
presented rising tendency, and the resistance gene of MRSE was mainly ermC. Testing and monitoring of MRSE
strains should be strengthened in clinic to prevent the cloning and spread of resistance genes.
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Table 1 Primer sequences and product size of polymerase
chain reaction for antimicrobial resistance genes in

MRSE strains

3 A 5191 Ffﬁ:’b
ermA F 5-AGAAGCGGTAAACCCCTCTGAGA-3’ 440
R 5’-CTTTTCGCAAATCCCTTCTCAACGA-3’
ermB F  5’-ACGAAATTGGAACAGGTAAAGGGCA -3’ 300
R 5’-TGTCAGACGCACGGCTTTCA-3’
ermC F  5-AGTACAGAGGTGTAATTTCG-3’ 300
5-AATTCCTGCATGTTTTAAGG-3’
ccrA 5’-TTACCCGCAAGCCTTATC-3’ 220

cerB

R

F

R 5’-TGATTGATGACACGACCAC-3’

F 5-CCTTTCAGTATTGGTTCAGTGACC-3’ 400
R

5’-TTCAGCCCTTTACGACGC-3

o]

ccrC 5’-GTCCAAAGAACGCACAATC-3’ 500

=

5’-GCATTACTATGACAGGCAGAAC-3
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B L(P>0.05), L% 2,
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Table 2 Demographic characteristics and pathogen detection in patients with positive pathogens of infectious endophthalmitis in

Xingtai area, 2014 — 2023

P 51 43 A1 LU 43 A1
9o JER 1%
B MR LD MR <60 2 k) MR (%) =60 % (k) MR (%)
BEEEMEE 330 79. 14 52 77. 61 114 74. 51 268 80. 97
%R AR 153 36. 69 23 34.33 55 35.95 121 36.56
4 W0 A R 48 11.51 8 11.94 19 12.42 37 11.18
Jili 48 %5 3K 44 10. 55 7 10. 45 14 9.15 37 11.18
o Bk R 21 5.04 3 4,48 4 2.61 20 6.04
KR 25 AR 19 4,55 3 4.48 5 3.27 17 5.14
A BEHERRTH 13 3.12 2 2.98 3 1.96 12 3.63
50 BR T 12 2.88 3 4.48 4 2.61 11 3.32
JB A= 4 Bk 11 2. 64 2 2,98 7 4,58 6 1.81
Ho Al 22 P 9 2.16 1 1. 49 3 1.96 7 2.11
B 82 19. 66 14 20. 90 36 23.53 60 18.13
) 2% 11 A I 41 9.83 7 10. 45 20 13. 07 28 8. 46
il 98 52 5 AF T 19 4,55 3 4,48 8 5.23 14 4,23
KW Y s 11 2. 64 2 2.98 7 4.58 6 1. 81
R 6 1. 44 1 1. 49 1 0. 65 6 1. 81
[ 34 Ji A i 3 0.72 1 1. 49 0 0 4 1.21
A 22 B B 2 0. 48 0 0 0 0 2 0. 60
Y 5 1.20 1 1.49 3 1.96 3 0.91
Erir 417 100 67 100 153 100 331 100

R 320142023 4T 65y DA 7] 25 45 e P R PAY 58 5 Jor 27 BF P A6 3 20 A A L L9 () )

Table 3 Distribution of patients with positive pathogens of infectious endophthalmitis in Xingtai area in different seasons, 2014 —
2023 (No. of cases [ %]
= 2014 2015 2016 2017 2019 2020 2021 2022 2023
(n=33) (n=35) (n=46) (n=48) (n=44) (n=54) (n=49) (n=55) (n=57) (n=063)

HF  8(24.24)  9(25.71) 12(26.09) 12(25.000 11(25.00) 14(25.93) 13(26.53) 14(25.45) 15(26.32) 16(25.40)
BZ 13(39.40) 14(40.00) 18(39.13) 19(39.59) 17(38.64) 21(38.89) 19(38.77) 21(38.18) 22(38.60) 24(38.09)
2= 7(21.21) 7(20.00) 10(21.74) 10(20.83) 9(20.45) 12(22.22) 10(20.41) 12(21.82) 12(21.05) 14(22.22)
K2 5(15.15) 5(14.29) 6(13.04) 7(14.58) 7(15.91) 7(12.96) 7(14.29) 8(14.55) 8(14.03) 9(14. 29)
XE 5.62 6. 82 8.70 8. 67 6.79 9.98 8.57 8.61 9. 80 9. 88

P 0.132 0. 078 0.034 0. 034 0.079 0.019 0. 036 0. 035 0. 020 0. 020
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BRUA 48 kA 2% 15 5 i B . 3 B2 4 3K X i
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B P<0.05), W3 5, #ERRE XA &R 4

FR UM RN 2R B 802, Wk 6. MLk
5 BRL L TR Xt 2R P VD AL LR P AR i 25 % 4 i
70% . W 7,

10 4 (8], 22 Bz 4 25 BRI X 7 11y 55 2 10 it 24 2R 3
SO 5 BEBR T R AT 7 B R T 25 00 05
£ {15 B A 6T BT oK R R I T 24 S 100 20 5 X I i
B pa kAl R i 25N 0,



Hh IR R e 2 i A A 2025 4F 11 A 5 24 5 11

Chin J Infect Control Vol 24 No 11 Nov 2025

25

—_ 3%}
W (=}

GEPEIR 28 (Bi))
>

=
ping

W

2014 2015

2016 2017

2018
0 (4F)

120142023 £ & OB PMEIR N R 5F TR

Figure 1 Relationship between the occurrence of infectious endophthalmitis and seasons in Xingtai area, 2014 — 2023

2019 2020

2021 2022 2023

R4 20142023 4T & b XA [ B Bk e P R 1N 5 93 B 4 A7 15t 90 Lk (260 ]
Table 4 Distribution of pathogens of infectious endophthalmitis in Xingtai area during different stages, 2014 — 2023 (No. of
isolates [ % ])
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2014—2018 20192023 2014—2018 20192023
% JE 2 P i JEL P
AR (n=206) (n=278) x G (n=206) (n=278) X
EZEER 163(79.13) 219(78.78) 0.01  0.926 || %2 g iy 42(20. 38) 54(19.42) 0.07 0.793
Ak 75(36. 41) 101(36. 33) 0 0. 986 )
. ’ ! i S 1R 2R B 21(10.19) 27(9.71) 0.03 0.861
o B 007 % BR A 23(11.17) 33(11.87) 0.06 0.810
i % o0 B AR 10(4. 85) 12(4.31) 0.08 0.779
Jiti ¢ fEBK B 22(10. 68) 29(10.43)  0.01  0.930 7
1% B R 10(4. 85) 14(5.03) 0.01  0.927 || KBRAE 5(2.43) 8(2.88) 0.09 0.762
b RE ZE AT 9(4.37) 13(4. 68) 0.03  0.872 AR 4(1.94) 3(1.08) 0.16  0.688
A BEREER T 8(3.88) 7(2.52) 0.74  0.391
T sk : 9 V&) 1 #F T 200.97) 2(0.72) 0 1. 000
B {0 5 BR P 6(2.91) 9(3.24) 0.04 0.838
Ho At 2 2% B 0C0) 200.72) - 0.510
JB5 A A A BR 5(2.43) 8(2.88) 0.09 0.762 B
o 22 B 5(2.43) 5(1.80) 0.03 0.875 | RHE 1(0.49) 5(1.80) 0.77 0.380

. — FR R Fisher B UIHER L .

RS 20142023 4R 5 3 DXL MR A 98 53 B 2 B 3 400 BR 08 T 1 24 Wy i 24 72 1 e 9

Table 5 Changing trend of resistance to commonly used antimicrobial agents of Staphylococcus epidermidis isolated from in-

fectious endophthalmitis in Xingtai area, 2014 — 2023

b g2 ) £ 20_1 4—2018 4F 2(11 9-—2023 4F . s MICs, MICy
[n=176, 8k (%) ] [n=75,%k(%)] [n=101,8(%)] (pg/mL) (pg/mL)
HHEE 113(64. 20) 38(50. 67) 75(74.26) 10. 42 0. 001 0.125 0.5
W 7 A 71(40. 34) 23(30. 67) 48(47.52) 5.08 0. 024 2 4
AR5 87(49. 43) 28(37.33) 59(58. 42) 7.65 0. 006 0.5 8
LE R R 16(9. 09) 5(6.67) 11(10. 89) 0.93 0.335 1 4
WNIE 25(14.20) 5(6.67) 20(19. 80) 6.09 0.014 2 4
55 77 1k Jie 61(34.66) 18(24. 00) 43(42.57) 6.56 0.010 2 16
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Table 6 Changing trend of resistance to commonly used antimicrobial agents of Streptococcus isolated from infectious endoph-

thalmitis in Xingtai area. 2014 — 2023

St g 25 ) 438 20} 4—2018 4F 2()j 92023 4f . P MICs; MICy
[n=81,(%)] [n=36.4(%)] [n=45,k(%)] (pg/mL) (pg/mL)

B R 4(4.94) 1(2.78) 3(6.67) 0.08 0.422 0.032 0. 064
SAHEE 4(4.94) 1(2.78) 3(6.67) 0. 08 0. 422 0.032 0. 125
FARS N 71(87.65) 31(86.11) 40(88. 89) <0. 01 0. 706 0.032 0. 250
W 25 55 & 71(87. 65) 31(86.11) 40(88. 89) <0.01 0. 706 0.032 0. 500
TR E 70(86. 42) 31(86.11) 39(86. 67) 0 1. 000 0.016 0.125
Wik 2N R 8(9. 88) 3(8.33) 5(11.11) <0.01 0. 967 0.016 0. 064
ARYE 8(9. 88) 3(8.33) 5011, 11 <0. 01 0.967 0.016 0.032

R T 2014—2023 4RI E i DX 1 AR P9 58 53 185 50 2 A1 BR L T %o P 7L TR 245 0 T 24 78 1k 3
Table 7 Changing trend of resistance to commonly used antimicrobial agents of Pseudomonas aeruginosa isolated from infec-

tious endophthalmitis in Xingtai area, 2014 — 2023

. 4238 2014—2018 4F 2019—2023 4F . MICs MICy
BN ESLY) _ 0 _ 0 - 0 X P
[n=48. B (%] [n=21,8C%)] [n=27.B(%)] (pg/mL) (pg/mL)
IR 7 75 Ak 36(75. 00) 12(57.14) 24(88.89) 6.35 0.012 128 512
S 25(52. 08) 9(42. 86) 16(59. 26) 1.27 0. 259 64 512
LEHED R 29(60. 42) 12(57.14) 17(62.96) 0.17 0. 683 16 64
HN A 43(89.58) 16(76. 19) 27(100) 7.18 0. 007 64 512

2.5 WHARTHLIAREXNFEREAHRLH S R 8 113 BRI 24 B o 4 Bk i 25 2 9 M g Qe ik

WER SRR E N B 15 B 25 2 B R0 43 57 %)
Rz G ER A R T 25 3 ermC 5 74 3494 (84 o), Table 8 Antimicrobial resistance genes and cassette chro-
ermB 5 13 27% (15 ), ermA 5 12 399 (14 ) mosome recombinase genotypes of 113 strains of

antimicrobial-resistant Staphylococcus epidermi-

#ort ermC.ermB & B AR A &g A ik E 4 , 4
dis (No. of isolates [ % )

T LK cor typel  type2 typed BIR|, #2447 ermA %k

= o 7 . UYL {0 14 B 4 B ermC ermB ermA
g Y b4 A cer type2 . typel fAR
0B BT 5 P T 2L AR A cor ype. T e b
AU, 02 8,
‘ o typel cor 6(7.14) 9¢60. 00) -
2.6 wrhARA K R B 3 Fh 253 R K
i N N ) Sy e 29(34.52)  15(100) 11(78.57)
DU R PR 5 A8 A 956 B R AE 15,211,225 {57 43 Sl Ak 0 8]
N type3 ccr 84(100) 1(6.67) 14(100)
G>A.G>T . A>G 575, G SR 1E 87,134,157 fi ‘
Ry . . typel + type2 6(7.14) 9(60. 00) -
AR E] E>Q.R—>NE—~>R 45, 3t [H 58 48 %
typel +type3 6(7.14) - -
Hh81.42%(92/113) . W5 9,
type2 + type3 29(34.52) - 11(78.57)
typel +type2 +type3 6(7.14) - -

=" RINTBIE . typel cericerAl-cerBlstype2eer: cerA2-
ccrB2stypedcericcrA3-cerB3,
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Table 9 Mutation characteristics of resistance-related genes
in 113 strains of antimicrobial-resistant Staphylo-

coccus epidermidis

MR RAEME RN 73 RAEFR(%)

ermC 15 G—>A 13 11.50
21 G—>T 15 13.27

25 A—>G 12 10. 62

87 E—>Q 15 13.27

134 R—>N 10 8. 85

157 E—>R 12 10. 62

ermB 5 A—>C 4 3.54
18 D—>Q 3 2.65

ermA 262 G—>T 2 1.77
273 A—>C 3 2. 65

281 E—>R 1 0. 88

289 Q—>D 2 1.77
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Figure 2 Detection results of in vitro virulence of MRSE
strains carrying mutant and non-mutant resistant

genes
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