4Supplementary file 3: Forest plot, egger’s test, and funnel plot results for the assessment of AMR in BSI isolates from eligible West African studies
BETA-LACTAMS
Ampicillin
During the study period, 1254 Gram positive bacterial isolates were tested using Ampicillin. A pooled resistance rate of 62% (95% CI: 48, 75, p< 0.001) was observed. Also, 1615 Gram negative isolates from 11 studies had antimicrobial susceptibility testing (AST) report, a pooled resistance rate of 83% (95% CI: 77, 89, p< 0.001) was noted. Overall, significantly high heterogeneity was noted for both groups of organisms across the studies (I2= 93.35%, p< 0.001) (Table 2, Figure 1).
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Supplementary Figure 1: Showing forest plot for subgroup AMR analysis of bacterial isolates against ampicillin. 

Sampling Period
Between 2003-2013, and 2014-2022, the pooled resistance rate to ampicillin was 72% (95% CI: 62, 81) and 71% (95% CI: 59, 82) respectively. The findings showed extreme heterogeneity between studies (I2= 92.48%, p< 0.001) (Table 5, Figure 2). However, there was no significant difference between both sampling periods (p = 0.913).  
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Supplementary Figure 2: subgroup AMR analysis of bacterial isolates against ampicillin in relation to sampling period. 
Publication bias
Funnel plot revealed publication bias as 56% of studies were skewed to the left side of the funnel with 5 studies lying outside the left side of the triangle (Figure 3). This was supported by the egger test score, with p= 0.053. 

[image: ]
Figure 3: Funnel plot showing publication bias assessment for bacterial isolates to ampicillin
2GC (Cefuroxime)
A total of 1354 Gram negative bacteria were reported from 9 studies as being tested to cefuroxime. A pooled resistance rate of 52% (95% CI: 31, 73) was observed. Extreme heterogeneity was observed among the studies and was statistically significant (I2= 98.20%, p <0.001) (Table 2, Figure 4).
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Supplementary Figure 4: Showing forest plot for subgroup AMR analysis of bacterial isolates against Cefuroxime 
Sampling Period 
Between 2004-2013, and 2014-2022, pooled resistance rates of 47% (95% CI: 18, 77) and 51% (95% CI: 25, 78) were observed to cefuroxime respectively. Although heterogeneity was significant between studies (I2= 97.71%, p <0.001), there was no significant difference between sampling periods (p = 0.837), revealing a steady trend (Table 5, Figure 5).  [image: ]
Figure 5: subgroup AMR analysis of bacterial isolates against cefuroxime in relation to sampling period.
Publication bias 
The studies were fairly evenly distributed between both sides of the triangle. No statistically significant asymmetry was observed (egger test score = 0.465). There was therefore no evidence of publication bias across reported studies (Table 4, Figure 6).
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Supplementary Figure 6: Funnel plot showing publication bias assessment of bacterial isolates to cefuroxime
3GCs 
A total of 1259, 1552- and 823-Gram-negative isolates were tested against ceftriaxone, cefotaxime and ceftazidime respectively. Pooled resistance rates to the aforementioned antibiotics were 28% (95% CI: 11, 50) for ceftriaxone, 59% (95% CI: 43, 74) for cefotaxime and 33% (95% CI: 21, 47) for ceftazidime respectively. Extreme heterogeneity was observed to ceftriaxone (I2= 98.17%, p <0.001), cefotaxime (I2= 97.1%, p <0.001) and ceftazidime (I2= 91.57%, p <0.001) (Table 2, Figure 7). 
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Figure 7: Showing forest plot for subgroup AMR analysis of bacterial isolates against 3GCs
Sampling Period
Between 2004-2013, and 2014-2022, the pooled resistance rate to 3GCs was 24% (95% CI: 9, 42) and 47% (95% CI: 37, 57) respectively. Significant heterogeneity was observed between both study periods (I2= 97.37%, p <0.001) (Table 5, Figure 8).
[image: ] 
Supplementary figure 8: Forest plot showing pooled resistance rate to Cefuroxime using random-effect model analysis in relation to sampling periods.
Publication bias
The studies were fairly distributed and was not skewed to one side of the triangle. There was no evidence of statistically significant asymmetry (egger test score = 0.237) and therefore no indication of bias among the eligible studies (Table 4, Figure 9).
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Figure 9: Funnel plot showing publication bias assessment of bacterial isolates to 3GCs 
Carbapenems
A total of 161, 411- and 1281-Gram-negative bacterial isolates were tested against the carbapenems namely imipenem, ertapenem and meropenem respectively. Pooled resistance rates were 1% (95% CI: 0, 7) for imipenem, 33% (95% CI: 28, 37) for ertapenem, and 16% (95% CI: 1, 41) for meropenem respectively. Substantial heterogeneity was observed among the 4 eligible studies to imipenem (I2= 67.02%, p = 0.03), while for meropenem, extreme heterogeneity was observed (I2= 92.23%, p <0.001) (Figure 10, Table 2).  
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Supplementary Figure 10: Subgroup analysis of pooled resistance rate of carbapenems to bacterial isolates using the random-effect model
Sampling Period
Between 2004-2013, and 2014-2022, pooled resistance rates of 0% (95% CI: 0, 1) and 11% (95% CI: 2, 26) were observed to carbapenems respectively. Two studies constituted the 2004-2013 subset. Although significantly high heterogeneity was observed between study periods (I2= 97.88%, p = 0.010), indicating an upward trend in resistance, caution should be exercised in interpretation due to the few studies in the 2004-2013 group (Figure 11, Table 5).
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Figure 11: Forest plot showing pooled resistance rate to Carbapenems using random-effect model analysis in relation to sampling periods
Publication bias
For the carbapenems, 63.6% (7/11) of studies were skewed to the left side of the triangle and there appeared to be visual asymmetry. With an egger test score of 0.776, there was no statistical evidence of publication bias. However, the data may be trending towards mild publication bias (Figure 12, Table 4). 
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Figure 12: Funnel plot showing assessment of Publication bias for bacterial isolates to carbapenems
Amoxicillin-clavulanic acid (AMC)
Eleven studies had AST report for Gram-positive bacterial isolates to AMC. Out of 921 isolates, a pooled resistance rate of 29% (95% CI: 19, 41, p<0.001) was observed. Similarly, of the 1122 Gram negative bacterial isolates tested to AMC from 13 studies, a pooled resistance rate of 60% (95% CI: 44, 75, p< 0.001) was noted. The findings were statistically significant. Extreme heterogeneity was observed across the various studies as rates ranged from 4.5% to 51.1% among Gram negative organisms, and 2.9% to 66.7% for Gram positive organisms (I2= 95.94%, p <0.001) (Figure 13, Table 2).
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Supplementary Figure 13: Forest plot showing pooled resistance rate of bacterial isolates AMC using the random-effect model
Sampling Period 
Between 2004-2013 and 2014-2022, pooled resistance rates to AMC ranged from 40% (95% CI: 22, 60) to 50% (95% CI: 35, 65) respectively. Although heterogeneity was significant across all years sampled (I2= 95.50%, p = 0.00), there was no significant difference between sampling periods (p =0.415) (Figure 14, Table 5). 
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Supplementary figure 14: Forest plot showing pooled resistance rate to AMC using random-effect model analysis in relation to sampling periods
Publication bias
Funnel plot revealed an absence of publication bias as the funnel shape looked reasonably symmetrical and the studies were fairly distributed across both sides of the triangle. This may also infer minimal selective reporting. An egger test score of 0.548 showed no statistical evidence of funnel plot asymmetry and therefore, no publication bias (Figure 15, Table 4). 
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Figure 15: Funnel plot showing Publication bias assessment of studies in relation to resistance rates to AMC
Chloramphenicol
Eight studies documented the activity of chloramphenicol to Gram positive organisms. Out of 1088 isolates, a pooled resistance rate of 44% (95% CI: 22, 67, p< 0.001) was observed. Also, 12 studies reported its activity to Gram negative organisms, out of 1709 isolates, a pooled resistance rate of 67% (95% CI: 49, 83, p <0.001) was observed. The findings were statistically significant for both categories of organisms. Extreme heterogeneity was observed on the forest plot as the variation in resistance rates was marked and significant (I2= 98.20%, p = 0.00) (Figure 16, Table 2).
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Supplementary Figure 16: Showing pooled resistance rates of bacterial isolates to chloramphenicol using the random-effect model 
Sampling Period
Between 2004-2013 and 2014-2022, pooled resistance rates of 72% (95% CI: 57, 85) and 37% (95% CI: 23, 52) to chloramphenicol were observed. A downward trend was thus noted. Extreme heterogeneity was observed across the sampled years (I2= 98.0%, p = 0.00) and the finding was significant (p = 0.001) (Figure 17, Table 5).
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Supplementary Figure 17: Showing pooled resistance rates of bacterial isolates to chloramphenicol using the random-effect model in relation to sampling period. 
Publication bias
No statistically significant asymmetry was observed on the funnel plot as the studies were evenly distributed on both sides of the triangle (Egger test score = 0.892). This therefore revealed an absence of publication bias (Figure 18, Table 4).
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Supplementary Figure 18: Funnel plot showing Publication bias assessment of studies in relation to resistance rates to chloramphenicol
AMINOGLYCOSIDES
Amikacin
Out of 8 eligible studies, 1120 Gram negative bacterial isolates were tested to amikacin. A pooled resistance rate of 23% (95% CI: 6, 45) was observed during the study period. Extreme heterogeneity was observed across all studies (I2= 97.71%, p <0.001), this was statistically significant (Figure 19, Table 2).
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Supplementary Figure 19: Showing Pooled resistance rate of bacterial isolates to Amikacin using random-effect model
Sampling Period
Between 2004-2013, and 2014-2022, pooled resistance rates of 15% (95% CI: 4, 30) and 27% (95% CI: 1, 68) were observed to amikacin. Across the sampled years, extreme heterogeneity was observed (I2= 97.71%, p = 0.010). However, between both periods, there was no statistically significant difference (p = 0.470), there was therefore a steady trend in resistance rate (Figure 20, Table 5).   
[image: ]
Supplementary Figure 20: Showing Pooled resistance rates to Amikacin in relation to sampling period using random-effect model
Publication bias
The studies were fairly distributed between both sides of the triangle and did not appear visually skewed to one side although 62.5% of studies were to the left. With an egger test score of 0.470, there was no statistical asymmetry and there was absence of publication bias. (Figure 21, Table 4).
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Supplementary Figure 21: Showing Publication bias assessment for studies in relation to resistance rates to Amikacin
Gentamicin
Seventeen of the 23 eligible studies reported resistance rates for Gram-positive bacteria to gentamicin. Out of 1340 isolates, the pooled resistance rate was 33% (95% CI: 22, 43). For Gram-negative bacteria, 2483 isolates were reported from 18 studies and a pooled resistance rate of 45% (95% CI: 36, 54) was observed. High heterogeneity was observed for both categories of bacteria (I2= 93.10%, p <0.001), this was statistically significant (Figure 22, Table 2). Also, the difference between pooled resistance rates of both Gram-positive and Gram-negative isolates was not statistically significant (p = 0.078).
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Supplementary Figure 22: Forest plot showing pooled resistance rate of bacterial isolates to Gentamicin using random-effect model
Sampling Period
Between 2004-2013, and 2014-2022, the pooled resistance rate to gentamicin was 34% (95% CI: 26, 43) and 42% (95% CI: 31, 53) respectively. Overall, high heterogeneity between studies was observed (I2= 92.27%, p = 0.010). A steady trend of resistance was noted as there was no significant difference between both study periods (p = 0.254) (Figure 23, Table 5).
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Supplementary Figure 23: Forest plot showing Pooled resistance rate using random-effect model in relation to sampling period
Funnel Plot
Visual inspection of the funnel plot showed that the studies clustered around the central line in the upper part of the inverted funnel and were evenly distributed on both sies of the triangle. The lower section showed wider scatter without obvious skew. This shows absence of asymmetry. With an egger test score of 0.796, there was no evidence of publication bias among studies (Figure 24, Table 4).
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Supplementary Figure 24: Funnel plot showing Publication bias assessment of studies in relation to resistance rate of Gentamicin.
FLUOROQUINOLONES
A total of 4196 bacterial isolates had AST results for ciprofloxacin (3458), ofloxacin (469) and levofloxacin (269) between 2004 and 2022 from 21 studies. Pooled resistance rates of 26% (95% CI: 18, 36), 23% (95% CI: 5, 50), and 43% (95% CI: 26, 60) were observed for the each of the aforementioned antibiotics. High heterogeneity was observed among the studies (I2= 86.87, p < 0.001) (Figure 25, Table 2).
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Supplementary Figure 25: Forest plot showing resistance rates of bacterial isolates to the fluoroquinolones using random-effect model
Funnel plot
Visual inspection of the funnel plot for studies showing resistance to the fluoroquinolones revealed symmetrical distribution of the studies without any significant skew to any particular side of the funnel. With an egger test score of 0.135, there was no statistical evidence of publication bias (Figure 26, Table 4).
[image: ]
Supplementary Figure 26: Funnel plot showing Publication bias assessment for studies in relation to resistance rates to the Fluoroquinolones
Ciprofloxacin
Thirteen of the 23 eligible studies reported AST result of Gram-positive organisms to ciprofloxacin. Resistance rate ranged from 0% to 88% with a pooled resistance rate of 28% (95% CI: 13, 46) of the 975 isolates. Also, 20 studies reported a total of 2480 Gram-negative isolates. Resistance rate ranged from 1% to 100% with a pooled resistance rate of 25% (95% CI: 14, 38). Although, significantly high heterogeneity was observed for both categories of bacteria (I2= 97.15%, p <0.001), there was no significant difference in resistance rate between both groups (Table 2, Figure 27).
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Figure 27: Forest plot showing pooled resistance rates of bacterial isolates to ciprofloxacin using the random-effect model 
Sampling Period
Between 2004-2013, and 2014-2022, pooled resistance rates of 13% (95% CI: 7, 22) and 35% (95% CI: 21, 51) to ciprofloxacin were observed respectively. With a p-value of 0.007, a steady upward trend in resistance was observed between the study periods. Also, high heterogeneity was observed between studies (I2= 96.79%, p <0.001) (Figure 28, Table 5).
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Supplementary Table 28: Forest plot showing pooled resistance rate of bacterial isolates to ciprofloxacin in relation to sampling period.
Ofloxacin
Few studies reported AST results to ofloxacin as a total of 127 and 342 isolates were reported for Gram-positive and Gram-negative isolates. Pooled resistance rates of 11% (95% CI: 0, 44) and 32% (95% CI: 4, 70) were observed for Gram-positive and Gram-negative isolates respectively, while high heterogeneity was noted for both categories of bacteria (I2= 97.06%, p <0.001) (Figure 29, Table 2).
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Supplementary Figure 29: Forest plot showing pooled resistance rates of bacterial isolates to ofloxacin using random-effect model
Sampling Period
Between 2004-2013, and 2014-2022, the pooled resistance rates to ofloxacin were 8% (95% CI: 0, 24) and 46% (95% CI: 19, 74) respectively. The difference between both periods was statistically significant (p = 0.013), thus indicating an upward trend in resistance. High heterogeneity was observed across both study periods and the finding was significant (I2= 97.06%, p <0.001) (Figure 30, Table 5).
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Supplementary Figure 30: Forest plot showing pooled resistance rates of bacterial isolates to ofloxacin in relation to sampling period using the random-effect model
Levofloxacin
Few studies (5) reported AST results to levofloxacin as a total of 269 isolates were reported for Gram negative organisms only. Resistance rate diverged between 24% and 67% with a pooled resistance rate of 43% (95% CI: 26, 60). A substantial level of heterogeneity was observed among the studies (I2= 70.64%, p = 0.01), this was significant (Figure 31, Table 2). 
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Supplementary Figure 31: Forest plot showing pooled resistance rate of bacterial isolates to levofloxacin using random-effect model
Sampling Period
Between 2004-2013, and 2014-2022, the pooled resistance rate to levofloxacin was 36% (95% CI: 18, 57) and 55% (95% CI: 36, 73) respectively. There was no significant difference between both study periods (p = 0.185). Although the finding was not significant, a substantial level of heterogeneity was observed (I2= 70.64%, p = 0.01) (Figure 32, Table 5).
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Supplementary Figure 32: Forest plot showing pooled resistance rate of bacterial isolates in relation to sampling period using the random-effect model 
Sulfamethoxazole-trimethoprim (SXT)
Fourteen studies reported AST results of Gram-Positive bacteria to SXT. A pooled prevalence rate of 70% (95% CI: 56, 82) was observed out of 707 organisms. Similarly, 1890 Gram-negative organisms from 16 studies were screened, a pooled resistance rate of 73% (95% CI: 61, 84) was noted. Overall, high heterogeneity was observed among all organisms reported during the study period (I2= 95.08, p < 0.001) (Figure 33, Table 2).
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Supplementary Figure 33: Forest plot showing pooled resistance rates of bacterial isolates to SXT using the random-effect model
Sampling Period
Pooled prevalence rates of 74% (95% CI: 60, 86) and 65% (95% CI: 56, 74) were observed between 2004-2013, and 2014-2022 respectively. However, no statistically significant difference was observed between both study periods (p = 0.30), indicating a steady trend. Also, substantially high heterogeneity was observed across the studies (I2= 94.40, p < 0.001) (Figure 34, Table 5).
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Supplementary Figure 34: Forest plot showing pooled resistance rates in relation to sampling period using random-effect model
Funnel plot
There was no evidence of publication bias in the funnel plot as good symmetry was observed, with the studies being evenly distributed across both sides of the funnel. This was supported by an egger score of 0.846 (Figure 35, Table 4).
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Supplementary Figure 35: Funnel plot showing Publication bias assessment of studies in relation to resistance to SXT
MACROLIDES
Azithromycin
Three studies reported a pooled resistance rate of 34% (95% CI: 18, 52) from 393 Gram-positive bacterial isolates. A substantial level of heterogeneity was noted across the studies (I2= 80.73, p = 0.01) (Figure 36, Table 2). Publication bias was not screened for due to the few numbers of studies, same with sampling period.
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Supplementary Figure 36: Forest plot showing pooled resistance rate of bacterial isolates to Azithromycin using the random-effect model.
Erythromycin
Thirteen studies reported a pooled resistance rate of 42% (95% CI: 27, 59) from Gram-positive bacterial isolates to erythromycin. Also, high level of heterogeneity was observed among the studies (I2= 95.44, p < 0.001), this was significant (Figure 37, Table 2).
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Supplementary Figure 37: Forest plot showing pooled resistance rate to Erythromycin using the random-effect model
Sampling Period
Between 2004-2013 and 2014-2022, pooled resistance rates of 41% (95% CI: 18, 66), and 40% (95% CI: 24, 57) respectively were observed for erythromycin. Although significant heterogeneity was observed among studies (I2= 94.66, p < 0.001), no significant difference was observed between sampling periods (p = 0.949) as a steady trend in resistance rate was observed (Figure 38, Table 5)
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Supplementary Figure 38: Showing pooled resistance rates of bacterial resistance to Erythromycin using the random-effect model
Funnel plot
There was no statistical evidence of publication bias although 69.2% of studies were skewed to the left side of the funnel. Strong symmetry was noted. With an egger score of 0.943, the funnel plot revealed no publication bias (Figure 39, Table 4).
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Supplementary Figure 39: Funnel plot showing Publication bias assessment of studies in relation to resistance rates to Erythromycin
LINCOSAMIDE
Clindamycin
Three studies reported resistance rates for Gram-positive organisms to clindamycin. A pooled resistance rate of 15% (95% CI: 6, 27) was noted for 140 isolates. Although not significant, substantial heterogeneity was observed (I2= 56.97, p = 0.10) (Figure 40, Table 2).
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Supplementary Figure 40: Forest plot showing pooled resistance rate to clindamycin using the random-effect model
Funnel plot
The p-value though not significant (p = 0.071, p>0.05), showed a borderline trend towards asymmetry. Although no statistically significant pointer to publication bias, the few studies and egger test score suggest cautious interpretation of the pooled resistance rate (Figure 41, Table 4).
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Supplementary Figure 41: Funnel plot showing Publication bias assessment of studies in relation to resistance rates to Clindamycin

RESISTANCE PHENOTYPES
ESBL
Nine studies reported on the prevalence of ESBL-producing bacteria. A pooled prevalence rate of 27% (95% CI: 10, 50) was observed as the rates diverged between 0% and 73%. Significantly high heterogeneity was observed among the studies (I2= 98.46, p <0.001) (Figure 42, Table 3).
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Supplementary Figure 42: Forest plot showing pooled prevalence rate of ESBL-producing bacteria using the random-effect model
Sampling Period
Between 2004-2013 and 2014-2022, pooled ESBL prevalence rates of 27% (95% CI: 2, 67) and 28% (95% CI: 11, 50) were observed. The difference between both periods was not statistically significant (p = 0.959), therefore indicating a steady trend (Figure 43, Table 5).
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Supplementary Figure 43: Forest plot showing pooled prevalence rates of ESBL-producing bacteria in relation to sampling period using random-effect model
Funnel Plot
The funnel plot showed symmetry, as the studies were fairly distributed on both sides of the funnel, with 5 (55.6%) studies lying outside of both sides of the funnel. With an egger test score of 0.607, there was no statistical evidence of publication bias (Figure 44, Table 5).
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Supplementary Figure 44: Funnel plot showing Publication bias assessment of studies in relation to ESBL prevalence rates
MDR
Nine studies reported the prevalence of MDR isolates. The prevalence diverged between 14% and 88% with a pooled prevalence of 53% (95% CI: 30, 75). Significantly high heterogeneity was observed among the studies (I2= 98.90, p <0.001) (Figure 45, Table 3).
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Supplementary Figure 45: Forest plot showing pooled prevalence rate of MDR isolates using random-effect model 
Sampling Period
Between 2004-2013 and 2014-2022, pooled prevalence rates of 59% (95% CI: 46, 72) and 43% (95% CI: 7, 83) were observed for MDR isolates causing BSI in the region. The results were not significant (p = 0.469) and a steady trend in MDR rate was noted across sampling periods (Figure 46, Table 5).
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Supplementary Figure 46: Forest plot showing pooled prevalence rate of MDR isolates in relation to sampling period using the random-effect model
Funnel Plot
Although 7 (77.9%) studies were skewed to the right side of the funnel, most of the studies were distributed around the pooled mean. This thus revealed good symmetry, the egger score of 0.301 showed a lack of statistical evidence of publication bias (Figure 47, Table 5).
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Supplementary Figure 47: Funnel plot showing Publication assessment in relation to MDR rate
MRSA
Only 5 studies reported the prevalence of MRSA among bacterial isolates. A pooled prevalence of 42% (95% CI: 19, 78) was noted. The studies were highly heterogenous and was statistically significant (I2= 97.00, p <0.001) (Figure 48, Table 3).
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Supplementary Figure 48: Forest plot showing pooled prevalence rate of MRSA using the random-effect model
Funnel Plot
The studies were fairly evenly distributed on both sides of the funnel and showed good symmetry. With an egger score of 0.440, there was no statistical evidence of publication bias (Figure 49, Table 5).
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Supplementary Figure 49: Funnel plot showing Publication bias assessment in relation to MRSA prevalence rate.
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