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[ Abstract] Objective To evaluate the distribution and drug sensitivity of pathogenic bacteria in patients with
bacterial keratitis in recent 40 years in China. Methods A Meta-analysis was conducted. Five databases including
PubMed, ScienceDirect, Embase , CNKI and Wanfang Data Knowledge Service Platform were searched. The research
was limited to the hospital-based cross-sectional studies published in Chinese and English between 1980 and 2020,
without limitations of subject. Two researchers followed the inclusion and exclusion criteria to complete literature
retrieval , data extraction and methodological quality evaluation. The literature quality was assessed with reference to a
methodological scoring system for rates. () test and I’ test were used to quantify the degree of heterogeneity of the
included literature. According to the heterogeneity, the fixed effects model or random-effects model was used to
calculate the combined rates indicators to perform the Meta-analysis. Results Twenty-seven original studies were
incorporated , including 50 046 cases of bacterial keratitis. A random-effects model for the Meta-analysis showed that

the positive rate of bacterial culture in bacterial keratitis was 28% (95% CI:0.24-0.32). Among the culture-positive
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bacteria, the percentages of gram-positive cocci and gram-negative bacilli were 57% (95% CI:0.52-0.62) and 32%
(95% CI. 0.28~-0.37), respectively. The percentages of gram-positive bacilli and gram-negative cocci were 8%
(95% CI:0.06-0.10) and 1% (95% CI. 0.01-0.02) ,respectively. In the recent 40 years, the proportion of gram-
positive cocci isolated from corneas in China was on the rise, and the proportion of gram-negative bacilli was on the
decline. Among them, coagulase-negative Staphylococcus accounted for 23% (95% CI. 0.17-0.30), followed by
Pseudomonas aeruginosa 18% (95% CI; 0.14-0.23), Streptococcus pneumoniae 8% (95% CI; 0.06-0.12),
Staphylococcus aureus 6% (95% CI. 0.04-0.08) , Corynebacterium 4% (95% CI; 0.03-0.07) ,and Escherichia coli
4% (95% CI. 0.02-0.06). The results of the drug sensitivity test showed that gram-positive cocci were highly
sensitive to vancomycin, moxifloxacin, levofloxacin and ofloxacin. Pseudomonas aeruginosa was most sensitive to
tobramycin , and Escherichia coli was most sensitive to ofloxacin.  Conclusions This Meta-analysis indicates that the
proportion of gram-positive cocci isolated from corneas in China has been on the rise, while the proportion of gram-
negative bacilli was on the decline during the recent 40 years. Coagulase-negative Staphylococcus and Pseudomonas
aeruginosa have become the most common pathogens of bacterial keratitis in China. The sensitivity of various bacteria

to commonly used antibiotics shows a downward trend. The sensitive antibiotics should be selected correctly according

to the drug sensitivity results.
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Weight Weight

Study Events Total Proportion  95%-Cl (fixed) (random)
1998 An-Guor Wang 134 314 —_— 0.43 [0.37;0.48] 0.9% 3.6%
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2017 38 1133 6220 0.18 [0.17;0.19] 10.9%  3.8%
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Figure 2 Forest plot of bacterial culture-positive rate of corneal

lesion scrapings in different studies CI:confidence interval

Weight Weight

Study Events Total Proportion 95%-Cl (fixed) (random)
An-Guor Wang 1998 51 163 —— 0.31 [0.24;0.39] 1.5% 4.5%
FESE 2002 250 490 —— 0.51 [0.46;0.56] 5.3% 5.0%
#2008 538 1126 - 0.48 [0.45;0.51] 12.2% 5.1%
RHu1g 2007 19 279 — 0.43 [0.37;0.49] 3.0% 4.8%
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BEE 2014 56 94 0.60 [0.49;0.70] 1.0% 4.2%
R 2012 144 191 — 0.75 [0.69;0.81] 1.5% 4.5%
218% 2014 56 88 0.64 [0.53;0.74] 0.9% 4.1%
Lin, L. 2019 1139 1630 = 0.70 [0.68;0.72] 14.9% 5.1%
WAE 2017 15 173 —— 0.66 [0.59;0.73] 1.7% 4.6%
FRFEE 2019 151 292 —— 0.52 [0.46;0.58] 3.2% 4.9%
AL 2019 59 101 0.58 [0.48;0.68] 1.1% 4.3%
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Figure 3  Forest plot of the proportion of gram-positive cocci in

corneal isolates CI.confidence interval

Weight Weight

Study Events Total Proportion 95%-Cl (fixed) (random)
An-Guor Wang 1998 91 163 — 0.56 [0.48;0.64] 2.0% 4.6%
FMEYE 2002 193 490 —&— 0.39 [0.35;0.44] 5.9% 5.0%
22 2008 425 1126 = 0.38 [0.35;0.41] 13.4% 5.1%
P19 2007 98 279 E— 0.35 [0.30;0.41] 3.2% 4.8%
fTHER, 2011 163 533 — 0.31 [0.27;0.35] 5.7% 5.0%
kR 2014 146 1026 + 0.14 [0.12;0.17] 6.3% 5.0%
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Fixed effect model 10015 0.30 [0.29; 0.31] 100.0% -
Random-effects model - 0.32 [0.28; 0.37] - 100.0%

Heterogeneity: /2 = 95%, < = 0.2054, p < 0.01
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Figure 4 Forest plot of the proportion of gram-negative bacilli in

corneal isolates C/:confidence interval
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Figure 5 Annual variation of the percentage of bacterial distribution
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Table 2 Distribution of bacterial genera isolated from the cornea of patients with

bacterial keratitis
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Figure 6 Variation pattern of the percentage of common corneal
isolates with time
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