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g &€ Sub-saharan Africa AMR attributable
mortality I1s higher than any other global

Introduction: Methods: :
regionyy

Antimicrobial resistance (AMR) Is a PubMed, MEDLINE and Embase were
global threat. In sub-Saharan Africa searched on 15" August 2022 using terms Articles identified by the search:
(SSA), AMR attributable mortality Is based on three key concepts, restricted to 601 articles

higher than any other global articles published since 2012: » 441 articles excluded by

region,! and treatment of infected v title and abstract screening
wounds, surgical site infections 1) Wounds/surgical sites/skin Full-text assessment:
(SSI) and skin and soft tissue infections/burns/trauma 160 articles
Infections (SSTI) represents a large 2) Antimicrobial resistance » 98 articles excluded:
proportion of inpatient antimicrobial 3) Sub-Saharan Africa 34 as no clinical'evidence of infection
o 5 : : : 33 as unable to isolate wound/SII/SSTI data from other samples
prescrlblng. This review aimed to 18 as unable to establish prevalence or sensitivities
establish the prevalence of AMR in Studies reporting data for Staphylococcus 3 as not available in English |
: : : S : : 2 as data was duplicated within the article
bacterial wound infections, SSI and aureus, Escherichia coli, Klebsiella 2 as the article or supplementary materials were not available
SSTI in SSA, stratified by country, pneumoniae, Pseudomonas aeruginosa ias daiﬂfi"C'udebdssa:"p'ES;f{m cases of osteomyelitis
. - . . . A 4 dS NOT Trom sub->aharan Alrica
to help guide future empiric and/or Acinetobacter baumannii from Included in meta-analysis: 1 as data identical to another article (duplication)
prescribing recommendations in clinically infected wounds, SSI and/or SSTI 62 articles 1 as unable to extract data for sub-Saharan Africa
. : : : : : : . . 1 as data was not from a SSA healthcare facility (Mercy Ship)
clinical inpatient settings with were included. Meta-analyses of proportions (reporting 61 studies)
limited technological diagnostic were performed using a random-effects
capacity. model at study-level. Figure 1. Literature search and assessment flowchart.
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Results: ‘

The search identified 601 articles. Screening identified 160 articles to be |

assessed as full-texts: 62 articles reporting 61 studies were g

iIncluded from 12 countries (Figure 1). E 05—

All five bacterial species were common in wound infections, SSI and SSTI .§ 04

(Figure 2). Staphylococcus aureus was the bacterial pathogen s ]

most commonly isolated (30%, 95% confidence interval [Cl] 25% to 35%), S |

and particularly common in SSTI (69%, Cl 65% to 74%). Overall, 02— | | | |
methicillin-resistant Staphylococcus aureus was estimated to be 42% (ClI -
29% to 57%) (Table 1). Escherichia coli and Klebsiella pneumoniae were " Al | |

both estimated to have a resistance to aminoglycosides >40%, anti- .
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Figure 2. Proportion of samples positive, according to type of infection.
Table 1. AMR in Staphylococcus aureus. Table 2. AMR in Escherichia coli. Table 3. AMR in Klebsiella pneumoniae. Table 4. AMR in Pseudomonas aeruginosa. Table 5. AMR in Acinetobacter baumannii.
95% 95% 95% 95% 95%
Antimicrobial category (agents) Resistance Confidence Datasource 12 Antimicrobial category (agents) Resistance Confidence Datasource 12 Antimicrobial category (agents) Resistance | Confidence | Datasource 12 Antimicrobial category (agents) Resistance | Confidence | Datasource 12 Antimicrobial category (agents) Resistance | Confidence | Datasource 12
Interval Interval Interval Interval Interval
Aminoglycosides 1418 samples o Aminoglycosides 644 samples 0 Aminoglycosides 250 samples o Aminoglycosides 637 samples o Aminoglycosides 70 samples o
(Gentamycin) vz AR (29 studies) A (Amikacin or gentamycin) L SRR (24 studies) e (Amikacin or gentamycin) Ly U2 (13 studies) e (Amikacin or gentamycin) Loy PO (26 studies) S0 (Amikacin or gentamycin) il e (6 studies) ke
Ansamycins 0.08 0.00 t0 0.28 183 samples 87% Anti-pseudomonal penicillins with beta-lactamase 249 samples Anti-pseudomonal penicillins with beta-lactamase inhibitors 0.58 0.44 t0 0.71 57 samples 1% Anti-pseudomonal carbapenems 021 0.02 t6 0.49 402 samples 97% Anti-pseudomonal carbapenems 0.20 0.09 0 0.34 81 samples 20%
Rifampin ) ' ' 3 studies inhibitors 0.48 0.27 t0 0.70 . 89% Piperacillin-tazobactam ’ ) ) 3 studies Imipenem or meropenem ’ ) ) 14 studies Imipenem or meropenem ’ ) ' 7 studies
»(Anti-st: |: lococcal beta-lactams/cephamycins 15(,27 sam I)es (Piperacillin-tazobactam) (o sietes) ’ ga:)bapenems ) 2(62 sample)s f’-\nti‘-)pseudomonal:ephalo)sporins é99 samplel (Anti‘-)pseudomonalfFI)uoroqLinolones Z(l7 sample)s
(Cef 't'p y thicilli illin) P Y 0.42 0.29t00.57 (30 st d‘p ) 97% Carbapenems 418 samples (Imipenem, meropenem) 0.08 0.00t0 0.24 (9 studies) 90% (Cefepime or ceftazidime) 0.41 0.22t0 0.61 (19 studies) Sha (Ciprofloxacin) LED Py (5 studies) %
efoxitin, methicillin or oxacillin studies ,
! . 0.06 0.00 to 0.19 . 90% R . . . . R T . e
Fluoroquinolones 022 0.14 10 0.30 1418 samples 91% (I-mlpenem or meropfenem) : (13 studies) F|rst/setiond gener?tlon cephalosporins 0.67 0.34 t0 0.93 154 samples 93% Ar}tlpseudor:nonalfluoroqumolones 0.27 0.14 t0 0.42 717 samples 92% Ar}tl-pse_wflomonal penicillins with beta-lactamase inhibitors 0.03 0.00 t0 0.17 29 samples 0%
(Ciprofloxacin) 0 c ° (23 studies) ® First/second generation cephalosporins 0.73 0.61t0 0.81 248 samples 56% (Cefazolin, cefuroxime) (6 studies) (Ciprofloxacin) (26 studies) (Piperacillin-tazobactam) (2 studies)
o o) . . . o () . . . . T . .
Folate synthesis inhibitors 0.53 0.36 10 0.70 1393 samples 97% (Ct?fazolm or cefurom.me) : (7 studies) Thlrd/f.ourth gener.atlon ceph?k-Jsporms _ 0.61 0.41 t0 0.80 256 samples 38% f’-\nt.l-!)seudomonal penicillins with beta-lactamase 57 sl . Extend.ed-spectrun.l cephalosp-or_lns . 0.70 0.17 to 1.00 71 samples 93%
T e e e ateerel) . . . (26 studies) Third/fourth generation cephalosporins 0.74 0.60 0 0.86 727 samples 91% (Cefepime, cefotaxime, ceftazidime or ceftriaxone) (14 studies) inhibitors 0.28 0.02 to 0.64 (3 studies) 86% (Cefepime, cefotaxime, ceftazidime or ceftriaxone) (7 studies)
Glycopeptide 0.03 0.00t0 0.09 750 samples 89% (Cefepime, cefotaxime, ceftazidime or ceftriaxone) ’ ’ ’ (25 studies) Cephamycins 0.43 0.10 t0 0.79 57 samples 6% (Piperacillin-tazobactam) Folate pathway inhibitors 0.67 0.39 t6 0.90 15 samples 0%
° ] 00to0. k 4 - .. ! . . ) . g ! . . .
(Vancomycin) (16 studies) Cepha['n.ycms 0.52 032 t0 0.71 131 samples 1% (CefOXItII?) (3 studies) Monobactams 0.88 0.81 t0 0.93 122 samples 0% (Tr|meth?pr|m sulphamethoxazole) (2 studies)
Lincosamides 1080 samples (Cefoxitin) (5 studies) Fluoroquinolones 360 samples o (Aztreonam) (2 studies) Tetracyclines 62 samples o
i i 0.25 0.13t00.39 i 95% Fluoroquinolones 866 samples (Ciprofloxacin) LS UL (17 studies) e Polymyxins 69 samples (Tetracycline or doxycycline) L) Pl (5 studies) L%
(Cllnda-rnycm) (2L studies) (Ciprofloxacin) s DAY (25 studies) Sl Folat th inhibit 255 samples (Polymyxin B) 022 O D 0L (1 study) e
Macrolides 0.45 0.33t00.57 1274 samples 94% B FTITI o‘a epa “.’aym tortors 0.76 0.60 t0 0.89 p 85% ymy Y
(Erythromycin) (26 studies) Folate pathway inhibitors 0.82 0.72 t0 0.91 727 samples 879% (Trimethoprim-sulphamethoxazole) (13 studies)
Oxazolidinones 0 o 33 samples o (Trimethoprim-sulphamethoxazole) ’ ’ ' (19 studies) Penicillins 0.98 095t01.00 30° samples 43%
. _enpe . _enpe . . . . 0
(Linezolid) (1 study) Pemc!ll.ln‘s 0.94 0.88 0 0.98 794 samples 77% (Am.p.lu.llm) : — (15 studies)
Phenicols 944 samples . (Ampicillin) (22 studies) Penicillins with beta-lactamase inhibitors 0.88 0.71 t0 0.99 229 samples 88%
i 0 : : i Penicillins with beta-lactamase inhibitors 764 samples moxicillin-clavulanicaci studies
(Chloramphenicol) 0.37 0.16 t0 0.62 (16 studies) S icillins with beta-| inhibi 0.82 0.69 to 0.93 6 | 93% (Amoxicillin-clavulanicacid) i ' ’ (10 studies)
Phosphoric acids 0 NA 31 samples i (Amoxicillin-clavulanic acid) ) ) ) (19 studies) Phenicols 0.51 0.8 t0 0.74 99 samples 80%
. . . . . . 0
(Fosfomycin) (1 study) Phenicols 387 samples 0 (Chloramphenicol) (6 studies)
Tetracyclines 1437 samples (Chloramphenicol) 0.1 0.33t00.68 (15 studies) 1% Tetracyclines 0.72 0.49 t0 0.90 186 samples 899%
(Tetracycline or doxycycline) 0.54 0.39100.68 (27 studies) 96% Tetracyclines 433 samples 0 (Tetracycline or doxycycline) ) ) ) (10 studies) 0
. . 0.83 0.72 t0 0.92 . 82%
(Tetracycline or doxycycline) (17 studies)
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...we are far from diagnostic equity

Ethical statement:
This systematic review reported the proportion of wound infections, SSI and SSTI that isolated

five key pathogenic bacteria: Staphylococcus aureus, Escherichia coli, Klebsiella pneumoniae, Approval for this project to be exempt from formal ethics
Pseudomonas aeruginosa and Acinetobacter baumannii. AMR was high, particularly in committee review was granted by the London School of Hygiene
Enterobacteriaceae. This review also highlighted gaps in laboratory technological diagnostic and Tropical Medicine’s Research Governance & Integrity Office

capacity in SSA, with contribution from only 12 countries: a signal that we are far from diagnostic =~ on 20 May 2022.
equity. Achieving reliable, timely testing and reporting of microbiological samples is an essential

step to Improving patient care, surveillance, diagnostic stewardship and research guality, and *

must be prioritised to combat AMR. ’
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