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A

Weight Weight
Study Events Total Proportion 95%-Cl (common) (random)
Malakhova, 2006 17 17 | 1.00 [0.80; 1.00] 11.6% 13.9%
Allen, 2011 1 18 =+—— E 0.06 [0.00; 0.27] 22.6% 15.5%
Sethi, 2013 44 44 . — 1.00 [0.92; 1.00] 11.8% 13.9%
Calado, 2018 1 5 E 0.20 [0.01;0.72] 19.2% 15.2%
Thakur, 2018 13 13 — 1.00 [0.75; 1.00] 11.5% 13.8%
Jamaludin, 2019 10 10 —f—* 1.00 [0.69; 1.00] 11.4% 13.8%
Kivata, 2020 26 26 . 1.00 [0.87;1.00] 11.8% 13.9%
Common effect model 133 —<> 0.77 [0.57; 0.90] 100.0% --
Random effects model ———— 0.87 [0.42; 0.98] - 100.0%

Heterogeneity: /% = 83%, 1° = 7.3289, p <0/01 ! T T ' !
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B

Weight Weight
Study Events Total Proportion 95%-Cl (common) (random)
Allen, 2011 18 18 — 1.00 [0.81;1.00] 17.5% 17.5%
Calado, 2018 1 1 1.00 [0.03; 1.00] 13.5% 13.5%
Thakur, 2018 13 13 — 1.00 [0.75; 1.00] 17.3% 17.3%
Jamaludin, 2019 10 10 —_— 1.00 [0.69; 1.00] 17.2% 17.2%
Kivata, 2020 25 26 — . 0.96 [0.80; 1.00] 34.6% 34.6%

I

Common effect model 68 <I> 0.95 [0.86; 0.98] 100.0% --
Random effects model g 0.95 [0.86; 0.98] - 100.0%

Heterogeneity: 12=0%,1°=0, p =0.80 ‘ ' ' ' ' '
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Figure 1. Meta-analysis of the proportion of gene mutations in isolates resistant to the antibiotic penicillin. (A) penA. (B) mtrR. The
results are presented in forest plots. In its first column (“study”) are the citations of the selected studies. The second column (“events™)
contains the number of isolates with mutations in the evaluated gene, while the third column (“total””) shows the total number of samples
analyzed in that study. The fourth column presents the proportion estimate followed by their confidence intervals. The sixth and seventh
columns present, respectively, the weights for the fixed and random models of the meta-analysis.
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Weight Weight

Study Events Total Proportion 95%-Cl (fixed) (random)
Allen, 2011 18 18 —:——- 1.00 [0.81;1.00] 9.7% 14.3%
Calado, 2018 1 1 T 1.00 [0.03;1.00] 7.5% 12.3%
Thakur, 2018 13 13 —.——« 1.00 [0.75;1.00] 9.6% 14.2%
Jamaludin, 2019 10 10 —— 1.00 [0.69; 1.00] 9.5% 14.2%
Maduna, 2020 5 9 : ] 0.56 [0.21;0.86] 44.4% 25.3%
Kivata, 2020 25 26 —— 0.96 [0.80;1.00] 19.2% 19.7%
Fixed effect model 77 —<> 0.85 [0.71; 0.93] 100.0% -
Random effects model —_— 0.90 [0.69; 0.98] - 100.0%

Heterogeneity: /2 = 55%, > = 1.6507, p =0/05 ! ' ' ' '
0 02 04 06 08 1

Figure. 2. Meta-analysis of the proportion of gene mutations in isolates resistant to penicillin and m#R gene. The results are presented
in forest plots. In its first column (“study”) are the citations of the selected studies. The second column (“events”) contains the number
of isolates with mutations in the evaluated gene, while the third column (“total”’) shows the total number of samples analyzed in that
study. The fourth column presents the proportion estimate followed by their confidence intervals. The sixth and seventh columns present,
respectively, the weights for the fixed and random models of the meta-analysis.

A
Weight Weight
Study Events Total Proportion 95%-Cl (fixed) (random)
Carannante, 2016 25 25 —E—- 1.00 [0.86;1.00] 56.7% 53.9%
Calado, 2018 1 1 : 1.00 [0.03; 1.00] 43.3% 46.1%
Fixed effect model 26 -<’> 0.94 [0.65; 0.99] 100.0% -
Random effects model g 0.93 [0.46; 1.00] - 100.0%
Heterogeneity: 1> = 41%, 1> = 1.6606, p = 019 T ‘ ' T L
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B
Weight Weight
Study Events Total Proportion 95%-Cl (fixed) (random)
Olsen, 2013 1 1 1.00 [0.03;1.00] 17.2% 17.2%
Lee, 2015 19 19 — 1.00 [0.82;1.00] 22.4% 22.4%
Carannante, 2016 25 25 —|a 1.00 [0.86;1.00] 22.5% 22.5%
Jiang, 2017 4 4 — = 1.00 [0.40; 1.00] 20.7% 20.7%
Calado, 2018 1 1 1.00 [0.03;1.00] 17.2% 17.2%
Fixed effect model 50 — 0.93 [0.77; 0.98] 100.0% --
Random effects model = 0.93 [0.77; 0.98] - 100.0%
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Figure. 3. Meta-analysis of the proportion of gene mutations in cefixime-resistant isolates. (A) m#rR. (B) penA. The results are presented
in forest plots. In its first column (“study”) are the citations of the selected studies. The second column (“events”) contains the number
of isolates with mutations in the evaluated gene, while the third column (“total””) shows the total number of samples analyzed in that
study. The fourth column presents the proportion estimate followed by their confidence intervals. The sixth and seventh columns present,
respectively, the weights for the fixed and random models of the meta-analysis.
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A

Weight Weight
Study Events Total Proportion 95%-Cl (common) (random)
Takahata , 2006 28 28 E —- 1.00 [0.88; 1.00] 8.3% 15.3%
Allen, 2011 7 14 — 0.50 [0.23;0.77] 59.3% 24.5%
Olsen, 2013 8 8 —i—- 1.00 [0.63; 1.00] 8.0% 15.0%
Carannante, 2016 25 25 poe 1.00 [0.86; 1.00] 8.3% 15.3%
Jiang, 2017 4 4 —f——* 1.00 [0.40; 1.00] 7.6% 14.7%
Gianecini, 2017 42 42 P 1.00 [0.92; 1.00] 8.4% 15.3%
Common effect model 121 —~— 0.81 [0.65; 0.90] 100.0% --
Random effects model —_— 0.93 [0.73; 0.99] - 100.0%

Heterogeneity: /2 = 74%, 2 = 2.6041, p < 0/01
0 02 04 06 08
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B

Weight Weight
Study Events Total Proportion 95%-Cl (common) (random)
Allen, 2011 13 14 = 0.93 [0.66; 1.00] 32.7% 32.7%
Olsen, 2013 8 8 - 1.00 [0.63; 1.00] 16.7% 16.7%
Carannante, 2016 25 25 — & 1.00 [0.86; 1.00] 17.3% 17.3%
Jiang, 2017 4 4 —& 1.00 [0.40; 1.00] 15.9% 15.9%
Gianecini, 2017 42 42 — 1.00 [0.92; 1.00] 17.4% 17.4%
Common effect model 93 % 0.96 [0.88; 0.99] 100.0% --
Random effects model < 0.96 [0.88; 0.99] - 100.0%

Heterogeneity: 1#= 0%, = 0,p=075 ' I I ‘ ' I
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Figure 4. Meta-analysis of the proportion of gene mutations in isolates with reduced susceptibility to cefixime. (A) penA. (B) mtrR.
The results are presented in forest plots. In its first column (“study”) are the citations of the selected studies. The second column
(“events”) contains the number of isolates with mutations in the evaluated gene, while the third column (“total”’) shows the total number
of samples analyzed in that study. The fourth column presents the proportion estimate followed by their confidence intervals. The sixth
and seventh columns present, respectively, the weights for the fixed and random models of the meta-analysis.

Weight Weight

Study Events Total Proportion 95%-Cl (common) (random)
Allen, 2011 13 14 — 0.93 [0.66; 1.00] 32.7% 32.7%
Olsen, 2013 8 8 —i—' 1.00 [0.63; 1.00] 16.7% 16.7%
Carannante, 2016 25 25 — 1.00 [0.86; 1.00] 17.3% 17.3%
Jiang, 2017 4 4 : 1.00 [0.40; 1.00] 15.9% 15.9%
Gianecini, 2017 42 42 — 1.00 [0.92; 1.00] 17.4% 17.4%
|
Common effect model 93 <'> 0.96 [0.88; 0.99] 100.0% -
Random effects model e 0.96 [0.88; 0.99] - 100.0%
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Figure. 5. Meta-analysis of the proportion of gene mutations in isolates with reduced susceptibility to cefixime (m#rR gene). The results
are presented in forest plots. In its first column (“study”) are the citations of the selected studies. The second column (“events”) contains
the number of isolates with mutations in the evaluated gene, while the third column (“total”) shows the total number of samples analyzed
in that study. The fourth column presents the proportion estimate followed by their confidence intervals. The sixth and seventh columns
present, respectively, the weights for the fixed and random models of the meta-analysis.
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Weight Weight
Study Events Total Proportion 95%-Cl (fixed) (random)

Olsen, 2013 1 1 1.00 [0.03;1.00] 433%  46.1%

Carannante, 2016 25 25 —i5 1.00 [0.86;1.00] 56.7%  53.9%
bl

Fixed effect model 26 0.94 [0.65; 0.99] 100.0% -

Random effects model — > 0.93 [0.46; 1.00] - 100.0%
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Figure. 6. Meta-analysis of the proportion of gene mutations in cefixime resistant isolates (m#R gene). The results are presented in
forest plots. In its first column (“study”) are the citations of the selected studies. The second column (“events”) contains the number of
isolates with mutations in the evaluated gene, while the third column (“total””) shows the total number of samples analyzed in that study.
The fourth column presents the proportion estimate followed by their confidence intervals. The sixth and seventh columns present,
respectively, the weights for the fixed and random models of the meta-analysis.

A Weight  Weight

Study Events Total Proportion 95%-Cl (fixed) (random)
Olsen, 2013 5 5 s 1.00 [0.48; 1.00] 12.6% 12.6%
Chen, 2014 15 15 — 1.00 [0.78;1.00] 13.3% 13.3%
Lee, 2015 7 7 —_— 1.00 [0.59; 1.00] 12.9% 12.9%
Claire de Curraize, 2016 2 2 1.00 [0.16; 1.00] 11.4% 11.4%
Jiang, 2017 13 13 — 1.00 [0.75;1.00] 13.2% 13.2%
Zhao, 2017 2 2 1.00 [0.16; 1.00] 11.4% 11.4%
Peng, 2017 3 3 1.00 [0.29; 1.00] 12.0% 12.0%
Yan, 2019 12 12 —_— 1.00 [0.74;1.00] 13.2% 13.2%
Fixed effect model 59 > 0.93 [0.82; 0.97] 100.0% -
Random effects model - 0.93 [0.82; 0.97] -~ 100.0%
Heterogeneity: /2= 0%, t*=0,p =097 | ' I I [ !
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Weight Weight
Study Events Total Proportion 95%-Cl (fixed) (random)
Olsen, 2013 5 5 e 1.00 [0.48;1.00] 20.7% 20.7%
Chen, 2014 15 15 — 1.00 [0.78;1.00] 21.9% 21.9%
Claire de Curraize, 2016 2 2 1.00 [0.16;1.00] 18.8% 18.8%
Peng, 2017 3 3 1.00 [0.29; 1.00] 19.8% 19.8%
Zhao, 2017 2 2 1.00 [0.16; 1.00] 18.8% 18.8%
Fixed effect model 27 —_— 0.90 [0.72; 0.97] 100.0% -
Random effects model —_— 0.90 [0.72; 0.97] - 100.0%

Heterogeneity: /2= 0%, 1*=0,p =0.90 ! ' f I ‘ ‘
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Figure. 7. Meta-analysis of the proportion of gene mutations in ceftriaxone-resistant isolates. (A) penA. (B) mtrR. The results are
presented in forest plots. In its first column (“study™) are the citations of the selected studies. The second column (“events”) contains
the number of isolates with mutations in the evaluated gene, while the third column (“total”) shows the total number of samples analyzed
in that study. The fourth column presents the proportion estimate followed by their confidence intervals. The sixth and seventh columns
present, respectively, the weights for the fixed and random models of the meta-analysis.
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A Weight Weight
Study Events Total Proportion 95%-Cl (fixed) {random)
Tanaka, 2006 1 1 : 1.00 [0.03;1.00] 5.7% 7.3%
Liao, 2011 28 28 —HH 1.00 [0.88;1.00] 7.4% 8.2%
Allen, 2011 2 7 —— 5 0.29 [0.04;0.71 215%  11.1%
Olsen, 2013 25 25 — 1.00 [0.86;1.00] 7.4% 8.2%
Li, 2014 15 15 —§—~ 1.00 [0.78;1.00] 7.3% 8.2%
Jiang, 2017 13 13 —_— 1.00 [0.75; 1.00] 7.3% 8.2%
Gianecini, 2017 42 42 w:——' 1.00 [0.92;1.00] 7.4% 8.2%
Peng, 2017 11 11 — 1.00 [0.72;1.00] 7.2% 8.1%
Zhao, 2017 26 26 —TrH 1.00 [0.87;1.00] 7.4% 8.2%
Laat, 2019 174 174 i 1.00 [0.98;1.00] 7.5% 8.3%
Jamaludin, 2018 14 14 —i—-« 1.00 [0.77;1.00] 7.3% 8.2%
Shaskolskiy , 2019 3 3 ! 1.00 [0.29; 1.00] 6.6% 7.8%
Fixed effect model 359 < 0.93 [0.86; 0.97] 100.0% -
Random effects model e 0.95 [0.85; 0.99] - 100.0%
Heterogeneity: 1 = 63%, 12 =3.1007, p <0fo1 T [ T [ ‘

B 0 02 04 06 08 1 Weight Weight
Study Events Total Proportion 95%-Cl (fixed) {random)
Tanaka, 2006 1 1 : 1.00 [0.03;1.00] 3.3% 8.6%
Liao, 2011 14 28 — | 0.50 [0.31;0.69] 62.2% 14.7%
Allen, 2011 74 7 — 1.00 [0.59;1.00] 4.2% 9.5%
Olsen, 2013 25 25 e 1.00 [0.86;1.00] 4.4% 9.6%
Li, 2014 15 15 — 1.00 [0.78; 1.00] 4.3% 9.6%
Jiang, 2017 13 13 i 1.00 [0.75; 1.00] 4.3% 9.6%
Gianecini, 2017 42 42 i - 1.00 [0.92;1.00] 4.4% 9.7%
Zhao, 2017 26 26 b 1.00 [0.87;1.00] 4.4% 9.6%
Peng, 2017 11 11 —i——' 1.00 [0.72;1.00] 4.3% 9.5%
Jamaludin, 2018 14 14 ‘:—~ 1.00 [0.77;1.00] 4.3% 9.6%
Fixed effect model 182 — 0.78 [0.66; 0.86] 100.0% --
Random effects model —> 0.94 [0.80; 0.99] - 100.0%

Heterogeneity: /2 = 72%, 1? = 3.4765, p <001 T ‘ I ‘ J
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Figure. 8. Meta-analysis of the proportion of gene mutations in isolates with reduced susceptibility to ceftriaxone. (A) penA. (B) mtrR.
The results are presented in forest plots. In its first column (“study”) are the citations of the selected studies. The second column
(“events”) contains the number of isolates with mutations in the evaluated gene, while the third column (“total”’) shows the total number
of samples analyzed in that study. The fourth column presents the proportion estimate followed by their confidence intervals. The sixth
and seventh columns present, respectively, the weights for the fixed and random models of the meta-analysis.

Weight Weight
Study Events Total Proportion 95%-Cl (fixed) (random)

Tanaka, 2006 1 1 1.00 [0.03;1.00] 3.5% 9.6%

Liao, 2011 14 28 —EE : 0.50 [0.31;0.69] 65.4% 16.1%
Allen, 2011 7 7 _ 1.00 [0.59; 1.00] 4.4% 10.5%
Olsen, 2013 25 25 . +— 1.00 [0.86; 1.00] 4.6% 10.7%
Jiang, 2017 13 13 ) —— 1.00 [0.75;1.00] 4.5% 10.7%
Peng, 2017 11 11 %—- 1.00 [0.72;1.00] 4.5% 10.6%
Gianecini, 2017 42 42 : f— 1.00 [0.92;1.00] 4.6% 10.7%
Jamaludin, 2018 14 14 | —— 1.00 [0.77;1.00] 45%  10.7%
Shaskolskiy, 2019 0 3 : : 0.00 [0.00;0.71] 4.1% 10.3%
Fixed effect model 144 s 0.71 [0.58; 0.82] 100.0% -
Random effects model — 0.89 [0.65; 0.97] - 100.0%

Heterogeneity: /% = 73%, > = 3.6116, p <0lo1 | ' ' ' I
0 02 04 06 08 1

Figure. 9. Meta-analysis of the proportion of gene mutations in isolates with reduced susceptibility to ceftriaxone (m#R gene). The
results are presented in forest plots. In its first column (“study”) are the citations of the selected studies. The second column (“events”)
contains the number of isolates with mutations in the evaluated gene, while the third column (“total””) shows the total number of samples
analyzed in that study. The fourth column presents the proportion estimate followed by their confidence intervals. The sixth and seventh
columns present, respectively, the weights for the fixed and random models of the meta-analysis.
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Weight Weight

Study Events Total Proportion 95%-Cl (common) (random)

Olsen, 2013 5 5 — 4 1.00 [0.48; 1.00] 33.2% 33.2%

Shen, 2014 15 15 —f——' 1.00 [0.78; 1.00] 35.1% 35.1%

Peng, 2017 3 3 ! 1.00 [0.29; 1.00] 31.7% 31.7%
I

Common effect model 23 <:':'> 0.93 [0.72; 0.99] 100.0% -

Random effects model . 0.93 [0.72; 0.99] - 100.0%
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Heterogeneity: 1?=0%, =0, p=0.76

Figure. 10. Meta-analysis of the proportion of gene mutations in isolates resistant to ceftriaxone (m#rR gene). The results are presented
in forest plots. In its first column (“study”) are the citations of the selected studies. The second column (“events”) contains the number
of isolates with mutations in the evaluated gene, while the third column (“total””) shows the total number of samples analyzed in that
study. The fourth column presents the proportion estimate followed by their confidence intervals. The sixth and seventh columns present,
respectively, the weights for the fixed and random models of the meta-analysis.
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